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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUSA
OCHOBHOI oOpa3zoBaTenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueil mporpammbl BocnuTanus W KoHmenuuu
npenojiaBanusi yueonoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ denepainyy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaroUIMXCH.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM YPOBHE.

N3ydyenue kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalU30BaAThH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKHX CIOCOOHOCTEN KaKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOOUMBI JJId MPOJODKEHHS OOpa3oBaHHs B
OpraHu3alMsIX MpPOPECCHOHANBHOIO O0pa30BaHMUA MO PA3JIUYHBIM  (U3HUKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXCs, OCBOUBIIHMX
nporpaMMmy 1o (U3MKE Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-ESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMbIE pe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YriayOnéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHbIE PE3YJIbTaThI 110 Toj1aM 00YyUEHHUS;

coJiepKaHue yueOHoro npeamMera « Ou3ukay Mo rojaM 00ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BAHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUYUTEIEH U
NPEAOCTAaBISICT BO3MOKHOCTH JUJISI pealiv3alldd  Pa3JIMYHbIX METOANYECKHUX
MOJXO/JOB K TMpernojaBaHuio (U3MKU HA YIIIyOJIEHHOM YPOBHE NpPH YCIOBUU
cOoXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu# 00 okpy>katoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yOIIHii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusmdeckoir reorpadmeir u actpoHommer. Mcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHMM OMPENeNUI0 XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTepUajoB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOMU
KapTHHBI MUpa oOydaromerocs, B (OpMHUPOBaHHE YMEHHN MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH YY€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (pusuku
0o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peannsanys NPeaIoyaracT HCIOJIb30BAHKE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHHUE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C  MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEANOaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3ToM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsS, TMOCBSIIEHHBIX SKOJOTMYECKHMM Mpo0iieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMBbI 1O (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
OPUHLIAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THUX
OPUHLIUAIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yueOHOro mpouecca. s yriayOnéHHOTo
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATIBHBIE YYCHUUYECKHE ONBITHl MPU H3YYCHHH HOBOTO
Martepuala, 1abopatopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anud (PU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs 6o B koHie 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 O3THX KjaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyueHus pazaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE MCCIIEeIOBAaHNE, KOTOPOE MPOBOJIUTCA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/a O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IUWHBIM MepedHeM. BriGop
TEMaTUKHU JJIS 3THX BHJIOB YUCHHYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBIIACTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHWE OOYYAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHHUS, WCCIACAOBAHUS 3aBHCHUMOCTEH (PU3NYECKUX BEITUYMH M ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKECHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOW (PU3UYECKOU MOJEINbIO, TTO3BOJISIONINE MPUMEHSIThH
W3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasieia Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KadyecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN U MPOIECCOB B OKPYXKAIOIIEH KU3HH, TpeOyrole BhIOOpa
(bU3UYECKOM MOJIEIH ISl CUTYAIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO Y4eOHOTO Ipoliecca Kypc (GU3MKH YIrTyOJa€HHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIEr0 00pa30BaHMs JOJKEH U3YUYaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE I BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  TPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMECHCHU.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX pPaboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydYamImmXci. TeMaTHYeCKue KOMILIEKTHI
7a00paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4Y€eHUS] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHHEe WHTEpPECAa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
W3YUYCHHUIO TPUPOJbI, Pa3BUTUEC WX HMHTEIUIEKTyaldbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa M3yuYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiu (U3UKH [Ji1 Pa3BUTHUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
mpoecCHOHANIBHON  JESTENBHOCTU, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUIo B 5TOM HalPaBJICHUH.

JlocTrkeHHe 3TUX Ielied 00ecreunBaeTCsl PEIICHUEM CIEAYIONMX 33134 B
npoIiecce u3yueHus Kypca (U3uKU Ha YPOBHE CPEIHETO OOIIEero 00pa3oBaHUs:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIKX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
(bU3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3JaHUE
dbuznyeckoil MoJeNu, aJeKBaTHOW YCIOBUSAM 3aJlaud, B TOM YHCJE 3ajay
WHXXEHEPHOT'0 XapaKTepa,

NMOHMMaHuEe (U3MUYECKUX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PA3BUTUA YMEHUU IPOEKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOyYalOUUMUCA, IUIAHUPYIOMIMMHU TIPOJOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJICIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIb JElIaeT BBIOOP
NPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYAIbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAas Hayka o mpupojae. HayuHslit MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3MYECKUX BEIMYMH (QHAJOTOBBIE W IHU(POBEIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
aOCOJIIOTHO TBEpPJIOE TENO, HJCalbHAsI KUJIKOCTb, HWJCATbHBINA Ta3, TOUCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPUSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUUECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamoprnuie padomul, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANpSHKEHUS B LENU TMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJIMYUH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MarepuagbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABUKEHHE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbLHON TOYKH OT BPEMEHU U X TPaPUKH.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsJOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEpPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

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

HampaBneHnue ckopocTy IpH JIBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHHME TyTeW, TPAeKTOPUM, CKOPOCTEH NBHXKEHHUS OAHOIO M TOTO XK€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBHKEHUS C LIEJIbIO ONPEEIIEHNUsT MTHOBEHHOU
CKOPOCTH.

W3mepenne yckopeHusi Mpu NpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM ABM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JIBUKEHUU.

N3mepenue  yCKOpeHMs CBOOOJTHOTO MaJICHUs (pexoMeHT0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3ydenne naBUXKEHUS Tejla, OpPOIIEHHOrO0 TroOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBHXKEHHUSI Tella IO OKPYXHOCTH C IOCTOSHHOM MO MOIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl oTcyéra. IlpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuumanbHble CUCTEMBI OTCUETA (ONpENETIeHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHMsI CBOOOJIHOTO MaJleHUSI OT BBICOTHI
HaJ I[OBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBHXKEeHUE
HEOECHBIX TeN U uX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocmMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TEJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl € OJAVHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B HHEPLUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEIl.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOIBEME U MAICHUU.

L{eHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepeHne paBHOJAEHCTBYIOIIEH CUJI TP JBM)KEHUM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpPMAIIHH.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

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

HccnenoBanre NBHKEHHsI OpycKa MO HAKIOHHOW IIJIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOe W BpallaTeNbHOE IBUKCHHE
TBEpAOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Temy. LIeHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TdyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAIb ONOPBI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umiynbca marepuanbHOM TOUYkM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loTeHIMaNbHBIE W HENOTEHUMWANbHbIE Cuibl. [loTeHnmanbHas >HEpruUs.
[TorenuunanbHast SHEPTUS ynpyro jaepopmupoBaHHON TpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHyTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbst KocMUYECKask CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyJmM [ MACAIBbHOM JKUIKOCTU Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU SHEPIHM.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA IHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTONU CHUIIBI
TPEHUS.

Omnpenenenue padOThl CWIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KMHeTnyeckor Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHoBckoe nBkKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE 3THUX



Mozened. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABorapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHEe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIQy JIaBJ€HUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBsi3b a0CONIOTHON TEMIIEPaTypbl TEPMOJIMHAMUYECKONH CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YacCTHUL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMAaTEPHUAIIOB.

Hemoncmpauuu.

Mopenu I1BUXKEHUS YacTHI] BEIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnenoBanne Tpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHE MEXKy Topsiuei U X0JIOAHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO HCIOJIb30BaHHE
uudpoBoii 1abopaTopun).

N3yyenune n30X0pHOro mpoiiecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelHNe u BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEHUE 3HAYEHUSI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHHI:
ypaBHeHHEe MenpaeneeBa—KianeiipoHa U BbIpaK€HUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlUs 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTpEHHEU SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMOoJuHaMuKe. Boraucienne paboTel o rpaduky
mpoiiecca Ha pV-auarpamme.

Tenomepenada  kKak  crmoco0 — M3MEHEHWS  BHYTPEHHEW  DHEPTUH
TEPMOJMHAMHUYECKON cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YAelbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temonepenade. l[lonstue 006
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAst »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTpPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMMKHM JUISI  HEPABHOBECHBIX  IMPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI UCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPeIbl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3AlUs «TEIUIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEIIOEMKOCTEMN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanre nponecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamus. VcmapeHue W KWIEHHE. Y aenbHas
TEIJIOTa Mapoo0pa3oBaHU.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBneHne W KpucTamv3anusa. YJIeJbHAas TEIUIOTa IUIABJICHUS.
CyOnumarusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Cnur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpPTUU B (Pa30BbIX MEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipasie siBinenus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOILIECCHI:  KUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOMW KHUJIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne abCOMIOTHOW BIIQXXHOCTH BO3JyXa M OIIEHKa MAacChl MapoB B
ITOMEIIECHUH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenne moayns FOnra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHMAJIEKTPUKA W  IOJYyIPOBOJIHHKH.
DJIEMEHTApHBIN JJICKTPUYECKHM 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

Hampsokéanocts  anektpuueckoro  mosd.  [IpoOueiit  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMAN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH TOJSA U Pa3HOCTH
NOTEHIMAJIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CyNEePIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0bémy miapa. Ilosie paBHOMEPHO 3apsiKEHHOM
OeCcKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpuyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3apPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U ICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psaKa KOHJIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHAGHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydenne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsaa KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanubslil 31eKmMpuiecKuii mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusl CyleCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McTouHukm
toka. Hanpsikenue U u D]1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEIIIECTRA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/seMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM  (3aMKHYTOM) 2JICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3MepeHre CUiibl TOKa U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS IS PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTb COIPOTUBIICHUS MUWIMHAPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IJIOLIAH MONEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrnocoObl coeTMHEeHUs UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONpPOTUBIIEHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOTO 3JIEMEHTA OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOIIHOCTU MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb COINPOTUBIECHUS METAIOB OT
Temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoMcTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajnes s AIEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CaMOCTOSTENBHOTO pa3psana. Monxus. [lmasma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAUON, CBETOJIMOM, TalbBaHHWKA, padUHUPOBAHUE MEIH,
BBIIUUIABKA aJTIOMHUHMS, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OTHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHUBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUO/A.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYMH, NPOBEpKA MNPEIJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kjacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HanuA: FBJICHUE, HAay4yHbId (akT, rumoresa, (puU3MUecKas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue CcUCTeMbl ypaBHeHui. JluneitHas ¢yHKIuS,
napaboiia, runepOosna, ux rpaguku U cBoWcTBa. 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 KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPYKaroIlel Cpensl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, IOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBICHUS B KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHUE aTOMOB M MOJEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, IEKTPOIUTUYECKAS TUCCOLMAIUS, TallbBAHUKA, SJICKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUA B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIUK), UCTIOIb30BaHUE 3aKOHOB COXPAaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTEb BHYTPEHHETO
CrOpaHus, napoBasi TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYE€HHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHallOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYecKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
ra3opaspsaHbIE JIAMITBI, TOTyTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHYKIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MarunuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, rapa- u JUuaMarHeTUKHU.



TexHn4eckrue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: NPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnroienue nBuAKEHUs My4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InekmpomacHumnas uHOYKyu.

SlBnenue dneKTpOMarHUTHOW MWHAYKOuUHU. IlOTOK BEkTOpa MAarHUTHOU
uHaykuuu. OJIC wuHAyKIMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAIYKTUBHOCTM B I1I€MH TOCTOSTHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
1€4b, COJICHOW/I, 3aIlIUTa OT JICKTPU3ALMU TEJI IPU ABMKCHUN B MATHUTHOM TIOJIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3zpneu S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsS MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMITUTY/IaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHBOM.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HabGnronenne He3aBUCUMOCTH NIEPHOJIA MAJIbIX KOJIEOAHUW Tpy3a HA HUTH OT
aAMILTATYIBI.

WccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoaa CBOOOHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

W3yueHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumusle Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
ucanbHOM KoJyiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CHITBI TOKa B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpAaHEHUs SJHEPTUU B UACAIBHOM KOJ€0aTEIbHOM KOHTYPE.

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

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU PA3IMYHOM (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mepepadya W NOTpeOsICHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHU.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyX/I€HHbIE CHHYCOUIaIbHbIE KOJICOaHUS!.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens JIMHUY JIEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOP, KaTYILIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HUX pacnpocTpaHeHus. llomepeuHbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeloMJIeHHE, MHTephEpEeHLUs H
TudpaKIms.

3Byk. CkopocTb 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3alius, HHTepdepeHuns u qudpakims.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHHu4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJbHBIE
WHCTPYMEHTHI, pajiap, paIuonpuéMHHK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYyKOBasl TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakiuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBolicTBa yJbTpa3ByKa U €ro MIPpUMEHEHUE.

HabGniogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



N3ydenune napameTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4yeyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MMOKa3aTellb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH INPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ucnepcus cBera. CrIoXKHBIM cOCTaB O€JIOro CBeTA.
IlBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl MOJHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsiHUS TOHKOM c(epruyeckoil JHH3bI OT €€ F€OMETPUM U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NMPOWEAIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TIIABHOU
ontuyeckol ocu. IlocTpoeHne wu3zo0pakeHUH TOYKM M OTpe3Ka MpsSAMON B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCMMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHETro oTpakeHus. Mojieib CBEeTOBO/1a.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpa.

Halnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, 1ab6opamopusie padomaslt, nPAKMUKYM.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3epKaja U JIMH3BI.

[TonyueHnue n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdhepeHIIny JIa3epHOTO U3JIyYEHHUS Ha JIBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKMU.
Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUH OTHOCUTEIbHOCTH.
['paHuibl  NPUMEHUMOCTH  KJAcCMYECKOW  MexaHukd.  [locrymartsl

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHiia.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHH U COKPAILICHUE JIJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOSI.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apPsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKyaapHo-60110801 0yaiu3m.

PaBHOBEeCHOE TEIJIOBOE M3IIy4YeHHE (M3JIydeHHE aOCOJTIOTHO YEPHOTO TeEla).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CtonetoBa. 3akonbl hoToddderra. YpaBHEHHE
OunmTerHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJICEHME CBETa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel II. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alMu JABWXKYyLIeHcs vactuubl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

UccnenoBanue ¢poTope3ucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOoeHUsi aroMa. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornonienre (pOTOHOB MpHU MEpexojie aToma
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIrOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaOnronenue tMHE4aToro CekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnast mogens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M3o0Tonsl.

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIA M TMO3UTPOHHBIM Oera-
pacnan. 'amMa-nu3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBONCTBa MOHHU3UPYIOLIETO0 W3Iy4YEeHUsS. BinsHHE pPaguOaKTHBHOCTH Ha JKUBBIC
opranu3mbl. EcrecTBeHHbIN POH n3iyuenus. JJozumerpusi.

OHeprus CBsA3U HYKJIOHOB B siape. SnepHbie cuibl. JledekT maccsl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE aCHEKThl PAa3BUTHSA
AJIEPHON DHEPTETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHOM Moaenn. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CTaHIapTHOW Monenu. TEéMHas Marepusi U TEMHas
DHEPIUsl.

EauHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopmnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3ydenue noriomuieHust 0eTa-4acTUl] aTFOMUHHUEM.

Pa3zgen 8. diiemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



Otanbl pa3BuTHs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuu. IIprMeHUMOCTh 3aKOHOB (U3MKK IS OOBSCHEHUS MPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bupa 3Bé3anoro nHeba. Co3Be3gusi, spKkue 3BE3MBI, IUIAHETHI, UX BHINMOE
JIBUKEHHE.

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM I10CIIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE371. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nHama I'amaktuka. [lonoxkenue u nBwkenue CosiHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemKTOBOE M3ITyUeHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUH ISl OTIPEICIICHHS TTOJI0KECHHUSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEeBEpHOro MOJylapus U SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnoco0bl n3mMepeHus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIbHBIE TTOTPEINTHOCTH U3MEPEHUHN (DU3NUYSCKUX BEIIMYHH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMHMCAHHBIX B  TEMAaTHYECKHUX  pasleliaXx «YUYCHUYECKUH  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHB, «OCHOBBI CHEHHAIBHON TEOPUH OTHOCUTEIBHOCTHY», «KBaHTOBas
busnKay, « IEMEHTbI ACTPOHOMHUH U ACTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUPA, 3HAYEHUE ONMUCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnueckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MyYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpPA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHNUN O IPUPOJIE.

MexnpeameTHbie CBA3M.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noOHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYYHOZ20
NnO3HaHUA: ABICHHUE, HAay4HbId (DAKT, rumoresa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBast 1adopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPUYECKHE
(yHKLIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. BEKTOpPEI M MX NMPOEKIMU HA OCHU KOOPIAMHAT, CIIOXKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpejiesieHHe TUIONIAIN TIIOCKUX GUTyp U 00BhEMa Tell.

Buonocus: >nektpuueckue SBICHUSA B JKUBOW MpPUpONE, KoJieOaTeIbHbIE
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKDPYXKAIOIIEH  Cpensbl,
yAbTPa3ByKOBass JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SBICHHUS B JKHUBOMU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUSl KPHUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX Y/,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND IKOOM, TeHepaTOp MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaaguOIPUEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBU-meub, yabTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHLIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzukary
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHUN, COOTBETCTBYIOIINX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKJIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrOCs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JCSTEIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOIIecTBa, Y4yacTBOBaTh B CaMOYIpPaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJCHUCTBOBaTh C  COLMUAIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOT0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAaM, HOCTHUKECHUSIM
POCCHUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO ITOBEICHNUS,

e CHOCOOHOCTH OLICHMBATHh CUTYAI[MI0 U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy IyIIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

e OCTETHYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oymyiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HaHUE TI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (PU3MKe.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JEATEeIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEATh LEIU ACATEIBbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH UX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YYETOM aHaINu3a UMEIOIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OILIEHUBATh COOTBETCTBUE
pEe3yJIbTATOB LEISIM, OLIEHUBATh PUCKU TTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBble ucciienoBarejLbCKue 1eHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4eOHO-MCCIIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (HU3HUecKOoro
COJEpKaHUs, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJIAJE€Th BUAAMM JESATEIBHOCTH IO IOJYYEHHUIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlU3UpOBATh 3aj]auy,
BBIIBUTaTh TUIOTE3y €€ pEeIIeHUs, HaxoQuTb AapryMeHTbl Jis
JIOKa3aTesIbCTBa CBOMX YTBEP)KICHMM, 3a/JaBaTh NMapamMeTpbl U KPUTEPUU
pEeLICHHS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyI0 00JacTb
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX IPEAMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEIICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISTH IOWUCK,
aHalli3, CHCTEMAaTU3allMi0 M UHTEPIpPEeTalni0 MHPOPMAlUU pa3iIMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIIEHUWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMSI B PA3IMUYHBIX (opMarax C
y4€TOM Ha3HayeHWs: WHGOpMaluMu M IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaTH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCyIIECTBISATH OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallMii W CMsr4arth
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJIeHa KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIATh IO3UTUBHOE CTPATETUYECKOE IIOBEIEHUE B Pa3IMUHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIIATUBHBIM.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

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

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYAIIUSIM;

paclMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO IPYAUIIMH B O0O0JIACTH
(Gu3MKKM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BJIQJICTh HABBIKAMHM [IO3HABATEJIILHOW peduiekcuM KakK OCO3HaHUs
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IPU aHAJIU3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATK! U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce AocTMKEHUS JIMYHOCTHBIX PE3YIBTATOB OCBOCHUS MPOTPAMMEBI I10
dbuzuke Ui ypOBHS CpeaHEro oOImero o0pa3oBaHus y O00ydYaroIIuXcs

COBEPIIECHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAIEHOE COCTOSHUE, BUACTh HAMPABICHUS Pa3BUTH COOCTBEHHOM
HYMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM M3MEHEHUSM W TIPOSBIISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOIS U3
CBOHMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIMOHAILHOEC
COCTOSIHUE JpPYTHX, YYHUTHIBATH €ro TMPH OCYIICCTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[TPEMETHBIE PE3VJIbTATDBI



K xonuy oOyuenuss B 10 knacce npeaMeTHbIe pe3ysbTaThl Ha YIrIIyOIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJib U MECTO (M3HKU B COBPEMEHHON HAy4YHON KapTUHE MUpA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (HU3HMYIECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN 0 (PU3UUECKON KapTUHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENeH (Qu3nyeckux Teln u
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCONMIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TmMajJieHue, abCOoNOTHO ymopyras nedopmainus, abCOIIOTHO
yIpyroe u abCONMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAILTMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIA 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIB3YSI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbI KHHEMAaTUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMelieHus,
3akOoHbl HprooTOHA, mnpUHLMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXAaHUYECKOMN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXaHUYECKOW JHEpPruu,
YCJIOBHSI paBHOBECHS TBEPJOTO Tejia), MPU OTOM  HCIOJIb30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXaHUYECKON SHEPrUr, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble TmoOJOKeHUs MKT u 3akoHBI MOJEKYISIpHOW (PUBHKH U
TEPMOJUHAMHUKM (CBSI3b JIABJICHHS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUIOBOTO JBMIKEHUS W KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUeN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeu MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXPaHEHMSI SHEPrUU B TEIUIOBBIX MPOIECCAX), MPU 3TOM HCIOJIb30BaTh
MaTeMaTH4eCKOe BBIpAKEHUE 3aKOHOB, YKa3bIBATh yCIOBUS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, MCHOIB3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJEKTPOJMHAMUKH (3aKOH COXpPAHEHMUS
AIEKTPUUYECKOTO 3apsaa, 3aKOH KynoHna, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHIHUI CYNEPHO3UINHU DIECKTPUUECKUX
MOJIEN, IPU ATOM YyKa3biBas YyCIOBUS NMPUMEHMMOCTH 3akoHa Kysona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa il ydacTka
UEeNM U JJUId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[koyis—JIenua,
npasuia Kupxroda, 3akonsl @apaznes A1 31eKTpoIu3a);

OMHKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIA U CUCTEMBI TEJ, CHUIIA,
MOMEHT CHWJIbI, [aBJICHWE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
DHEPrusi, MEXaHWuYecKas SHeprus, padoTa CWibl, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHUE, CHJIa TSHDKECTH, CUJia YIPYrOCTH, CUJia TPEHUS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emMi€éil BONM3UM €€ IOBEPXHOCTH,
HEprus ynpyroi jgedopmarv  MOpPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoJIOTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBHOTO OJHOATOMHOTO rasza, padoTa HIeaJbHOIO Tasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEIISA; AIEKTPUUECKOE T0JIe, HAPSKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HaIpsOKEHHOCTh TIOJISE TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyME M B JUAJEKTPUKE, MOTEHLIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHIIMAJOB,  OSJEKTPOJBIKYIAs  CWJla, CWia  TOKa,
HaMpspKeHWE, MOIIHOCTh  TOKa, OJJIEKTpUuYeckass €EMKOCTh TJIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHHE yYacTKa LEMHU C MOCIEI0BATEIbHBIM U
napajuieNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI FIEKTPUUECKOTO MO
KOHJEHCATOpA;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUs  (PU3NYECKHX  SIBJICHUMA:
MEXaHUUYECKOE JIBUKEHUE, TEIJIOBOE JIBMIXKEHHUE 4YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXKeHUE, nuddysus, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIaBJICHUE U KPUCTAIIU3alsl, HAPABICHHOCTh
TerIonepeaayu, JAEKTpU3alns Tel, SKBUIMOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO TTPOBOHUKA,

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHON (PM3UYECKON BETMYHUHBI OT
IpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATh pE3YyJAbTAThl MOJYYECHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TIpaduKoB ¢ Y4ETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, IENAaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax yd4eOHOro OJKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATENIbCKOM M IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJenM, OTBeYarolled TpeOOBaHMSAM 3ajJaud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJANUTh pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh peE3yJibTaThl U KOPPEKTUPOBATH METOJbI PEHIEHUs C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY PacCy>XICHUI ¢ ONOPOI Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUH, @ TAK)KE Pa3yMHOM HCIIOJIb30BAHUH JTOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIB30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIC
TEXHOJIOTUM [JI TIOHCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIMKU, CTPYKTYPHUPOBAHUS U UHTEPIPETALINN
uHbOpMaIlMK, TOJNYUYEHHOWM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HHQOpPMAIMI0O W  OIEHHUBAaTh €€
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISITD OpTraHU3aIOHHbIE u MIO3HABaTEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOydenuss B Il knacce npeaMeTHbIC pe3ysibTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUINA:

NOHMMAaTh pPOJb (U3MKK B  HIKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPAKTUYECKON JICSITEIbHOCTH YEJOBEKa UM  JAJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OINUCATEIBbHOM, CHCTEMATU3UPYIOILEH,
OOBSCHUTENFHON M MPOTHOCTHYECKON (GyHKIMN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uKky, poib (puznyeckol Teopur B (POPMHUPOBAHUHU MPEACTABICHUIN O
bu3nUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MHUpPa B OOIIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (Qu3Mdeckux Tel W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIsl, TApMOHUYECKHE KOIeOaHUs, MATEMAaTUYECKUI MasTHUK,
WJICAIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJie0aTeNbHbBIN KOHTYD, TOHKas JIUH3a, MOJIeJIel aToMa, aTOMHOTO si/jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIAMEHTAIbHBIX 3aKOHOB U
OrpaHU4YEHHOCTh MUCITOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE OJJIEKTPUUYECKOM IIEMU CO CKOPOCTHIO
M3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJIbHONM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEWHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SBJICHUS], UCTIOJIb3Y S
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
dororddexra, mepBpld u BTOpoW mocTynatsl bopa, npuHIUD
COOTHOILIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YHCEN U 3HEPTUU B SJICPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacnaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrUsi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA WMIYJIbC, IOJHAs DSHEPrus,
AHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBJIICHUM:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIepCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue snuep, (pu3nyecKkue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH MU300pakeHUe, CO3JaBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHNWE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHOM  3aBUCHUMOCTHU



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHUW, JellaTh  BBIBOABI IO  pe3yjbTaTam
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIIOTE3bI: TNIAHUPOBATh
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBAThH
NOJ[yUYEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOro Tpy/ia IpU MPOBEACHUH HCCIEAOBAHUN
B paMKax ydeOHOro »JKCHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(Gu3MYeCcKOl MOJEIbl0: HAa OCHOBAaHWM aHAJM3a YCJIOBHUS BBIOMPATH
¢uznyeckue MOJeNH, OTBEYarolue TpPeOOBAHUAM 3aJaud, MPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTeMaTHYECKUX METOJOB pEIICHUd  3ajad,
POBOANTH PAcU€Thl HA OCHOBAHUH MMEIOIIUXCS TAHHBIX, AaHATU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IOIYYEHHBIX
pE3yJbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
pa3HbIX pa3leyoB Kypca (PU3MKH, a TAK)KE UHTErpaluy 3HAHUN U3 IPYTHUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY PacCy>XJIEHUI ¢ ONOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJUTH TPUMEPHI BKJIaJa POCCUWCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3WYECKUMHU MPOILIECCaMU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATh pa3jMyYHble CIOCOOBI paboThl ¢ MHQOpMaIHel (PU3NIECKOro
COJEpP)KAaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TE€XHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHON U
HAYYHO-TIOMYJISIPHON MH(OpMALMU, CTPYKTYPHUPOBAHUS M WHTEPIIPETALIUU
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(POPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTEJIbHbBIE YMEHHUS
CaMOCTOSITEIBHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynmne C HCIOJIHEHHEM pPa3MYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATIBHO PACIIPEACTSATh ACSITEIFHOCTD
B HECTaHIAPTHBIX CUTYyaIlHMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MPOOIIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zaen 1. HAYUYHBIM METO/ IIO3HAHUSI TIPUPO/IbI
1.1 Hayunsbrii MeTod IO3HAHMS IPUPOIBI 6 bubmmorexa [TOK
’ Y s PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 K 10 1
HHEMATHRA https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.2 1
Hlusamuia 0 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2. 1
3 Cratnka TBEpAOrO TENA > https://m.edsoo.ru/f16b68d7
but6mmorexa [{OK
2.4 1 1
3aKOHBI COXpPaHEHHUS] B MEXaHUKE 0 hitps://m.cdsoo.ru/f16b68d7
Uroro no pazgeny 35
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUNKA
. bubmuotexa [JOK
A 1 1
3 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 5 hitps-//m.cdsoo.ru/fl6b68d7
bub6mmoreka [JOK
2 T T 2 1
3 epMoinHaMHKa. TerioBble MalTMHBI 0 hitps-//m.cdsoo.ru/fl6b68d7
3.3 ArperaTHble cOCTOsIHUS BeniecTBa. Da3oBbie 14 1 bu6mmoreka [JOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Iepexo/ibl https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [JOK
4.1 24
UEKTpIIeckoe noie https://m.edsoo.ru/f1 666847
bubmuoreka [JOK
4.2 I1 % I 24
OCTOSIHHBIN AJICKTPUUECKUIN TOK https://im.edsoo.r/Fl6b68d7
bubmuoreka [JOK
4.3 Toxi B pasmHEIX cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Pazgen 5. PUBMYECKUI IPAKTUKYM
. bubnuotexa [JOK
> Pusirieckiit IPakTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 16
bu6nmoreka [JOK
P 1
C3EPBHOE BpeMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM uudpoBbie
Ne /i P Konrpoabnbie IIpakTHueckue (pp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Pazgen 1. JJIEKTPOJAUHAMMUKA
1.1 MaruauTHoe nosie 14 bubmorexa LHOK
https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
1.2 13 1
IICKTPOMArHHTHAS HHAYKLUHS https://m.edso00.ru/39859ef1
Hroro no pasaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [JOK
2.1 M 10
CXAHMHECKHE KOTICOAHHA https://m.edso00.ru/39859ef1
bu6mmoreka [JOK
2.2 1
ONeKTpOMarHUTHbHIE KOJIEOaHUs 5 https://m.edsoo.ru/39859¢f1
)3 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 10 1 bubnmnorexa [JOK
' BOJTHBI https://m.edso00.ru/39859ef1
bubmuorexa [JOK
2.4 2 1
Onrika > https://m.eds00.ru/39859¢f1
Hroro no pazneny 60
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bubmuorexa [JOK
A T 1
3 Octoser CTO > https://m.eds00.ru/39859¢f1
Hroro no pasgeny 5
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https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3nen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyasgpHO-BOJIHOBOH AyalIu3M 15 bubmorera [TOK
) PHYCKYIAP oy https://m.edsoo.ru/39859¢f1
bubmuoreka [JOK
4.2 D 5
H3HKa aToMa https://m.eds00.ru/39859¢f1
43 ®du3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YacTHI] https://m.eds00.ru/39859¢f1
Wroro no pasaeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edso0.ru/39859¢f1
Hroro no pazneny 12
Pa3znen 6. PU3MYECKUM TIPAKTUKYM
. bubmuorexa [JOK
A o 1 1
6 MSHHACCKIH TIParTHIYM 6 6 https://m.eds00.ru/39859%¢f1
Hroro no pazgeny 16
Paznen 7. OBGOBHIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859ef1
u3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
P 1
S3CPBHOC BpeMA 0 https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 dusuka — pyHIaMEHTAIbHAS HayKa O TIPUPOJIE 1 bubnnorexa [IOK
Y Y pup https://m.edsoo.ru/1beef346
) HayuHblif MeTO/1 TO3HAHUS U METO/IbI | bubnuorexa [IOK
WCCIICIOBaHUS (PU3NICCKUX SIBIICHUN https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPUs B MIPOLIECCE MO3HAHUS
bubmuoreka [{OK
3 npupoabl. Habmrogenue u S5KCepruMeHT B |
https://m.edsoo.ru/34c49931
¢buznke
bu6nmorexa LIOK
4 CrnocoOs1 u3MepeHus: GU3NYECKUX BETUUHH |
P ¢ https://m.edsoo.ru/ca2def03
5 AOGCOTIOTHAS M OTHOCUTENNbHASI TOTPEITHOCTH ] bubmuoreka [IOK
U3MepeHui (pU3NUECKUX BEIUIHH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Posb u mecto
6 ¢bu3UKM B JOPMUPOBAHUU COBPEMEHHOM | bu6muoreka [IOK
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
NesTeIbHOCTH JII0IeH
Mexannueckoe nBuxeHue. Cucrema oTcyera.
but6mmorexa [IOK
7 OTHOCHTENHEHOCTH MEXaHNUECKOTO IBMKEHMS. 1
https://m.edsoo.ru/e9a52{02
[Ipsimast u oOpaTHast 337291 MEXaHUKH
Panunyc-BekTop MaTepuanibHON TOUKH, €TO
bubnunoreka LIOK
8 MPOEKIIMU Ha OCU KOOpAuHAT. TpaeKkTopus. 1

[Tepememenue. Cxkopocts. X mpoeknuu Ha

https://m.edsoo.ru/30a108a5
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OCH KOOp/IMHAT

PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHHUE.

bu6nmoreka [IOK

9 I'padnueckoe onrcanue paBHOMEPHOTO
pad . p p https://m.edsoo.ru/89ba7190
MPSIMOJIMHENHOTO IBUKEHUS
10 CnoxxeHue nepeMeneHuidi U CKOpOCTe. bubmmoreka [JOK
Pemrenue 3amau https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBuxenne. MruoBeHHas
11 ckopocTb. YckopeHnue. [Ipsamonuneitnoe bubmorexa LIOK
P ' P P https://m.edsoo.ru/a99549a7
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onrcanne MPsIMOIMHEHHOTO bubnuorexa [IOK
JIBIDKEHUA C IOCTOSHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoboaHoe najzieHue. Y cKopeHrue cBOOOIHOTO
13 najieHus. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH bubmmorexa [IOK
' P > CKOP ’ https://m.edsoo.ru/f738109¢
YCKOPEHUS OT BPEMEHH U UX IpaPuKu
14 JIBu>keHue Tena, OpOIIeHHOTO MO/ YTJIOM K bubmmoteka IIOK
TOPHU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonmHeliHoe aBuxkenue. J[BI>keHUe o
15 OKPY’KHOCTH. YTJIOBasl U JIMHENHAs CKOPOCTb. bubmmnoreka HOK
[Tepuon m wacrota. LleHTpOoCcTpeMUTEIBHOE U https://m.edsoo.ru/33196fbe
MOJIHOE YCKOPEHUE
bu6muoreka [IOK
16 KonTponbnas padbora no teme "KnunemaTtuka" 1
https://m.edsoo.ru/1242{32¢
[IepBe1it 3akoH HeroTona. MMHEpuanbHbIe
" bubnuoteka [JOK
17 CUCTEMBI OTCYETA. [[pHHIIMT OTHOCUTENBHOCTH
.. https://m.edsoo.ru/5a9%e4a64
lNanunes. HennepuuanabHble CUCTEMBI OTCUETA
18 Cuna. PaBHOEHcTBYIOmAs cuiia. Bropoit bubnmorexa [JOK
3akoH HerotoHa. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue ten. Tpernit 3akoH HeroToHa bubnmoreka [JOK
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https://m.edsoo.ru/57dba505

20 [Tpunuun cynepnosunuu cui. Pemenue 3agau Bu6muotexa [JOK
Ha MpUMEHEHHE 3aKOHOB HbroTOHA https://m.edsoo.ru/bdf997{b
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJICHTHOCTh IPABUTAIIMOHHON U bubmmorexa [TOK
. p 1 https://m.edsoo.ru/9aba2b0a
WHEPTHOU Macchl
” Cuna TsKeCcTH M yCKOpeHue CBOOOIHOTO bubnnoreka [JOK
najgeHus https://m.edsoo0.ru/22757126
JIBukeHre HeOECHBIX Te U UX
bubnunoreka LIOK
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
https://m.edsoo.ru/11abfa0a
KOCMHUECKasi CKOpocThb. 3akoHbl Kerepa
bubnunoreka LIOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
YIpy y https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS. bubnnorexa [JOK
25 JIBr>KEHUE B )KUJIKOCTH U Ta3e ¢ YYETOM CHUJIIbI https://m.edsoo.ru/1fa86499
COIIPOTHUBIIEHHS CPEBI https://m.edsoo.ru/2cb29676
26 Hasnenue. 'uapocraruueckoe JaBieHUE. bubnnorexa [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bu6nunorexa LIOK
AbcomotHO TBepaoe Teno. [locrynaTensHoe u
27 BpaliaTeIbHOE TBUKEHUE TBEPJIOTO Tela Bubmorexa OK
patit a P https://m.edso0.ru/2b95d57¢
)3 MoOMEHT CUJIbl OTHOCUTEITEHO OCH BPAIIIEHUS. bubnmnoreka [JOK
[Tieywo cuibl https://m.edso0.ru/653d3459
CnoxxeHue cull, IPUIOKEHHBIX K TBEPJIOM
29 teny. Llent TSI)KeIz:TI/I Tena YCJ'IOBI/ISIP ’ bubmorexa HOK
Y P ' https://m.edsoo.ru/9aa79a7d
paBHOBECHsI TBEPIOTO Teja. Buasl paBHOBECHS
b K
30 Pemenue 3amau nommorexa [0

https://m.edsoo.ru/dc1caac0
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KonrponsHas pabora no teme "/lunamuka.

bubnunoreka LIOK

31
Cratuka TBepaoro tena'" https://m.edsoo.ru/9f5a574¢
NMiynec MmaTepuabHONM TOYKHU, CUCTEMBI
0 MaTepHalibHbIX TOYEK. LIeHTp Macce cucrembl bubmuorexa [JOK
MaTepHualbHBIX TOUEK. Teopema O JBUKEHUU https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
WNmMiynbe cuibl 1 M1BMEHEHUE UMITYJIbCA TENa.
33 3aKOH COXpaHeHHS UMITyJibca. PeakTuBHOE bubmorexa HOK
P Y ' https://m.edsoo.ru/13f0a221
JIBIOKCHUE
MoMeHT uMIlysibca MaTepUATbHON TOUKH.
34 [IpencraBneHue o COXpaHEHUHM MOMEHTa bubmorexa HOK
P P https://m.edsoo.ru/d6532eb9
HMITYJIbCA B HEHTPAJIbHBIX MOJISAX
bubmuoreka [{OK
35 Pemntenue 3agau
https://m.edso00.ru/f7706d63
PaboTa critbl Ha MaJIOM ¥ Ha KOHEYHOM
36 nepemenieHuu. ['padpuueckoe npeacrapneHue bubmorexa HOK
P P P https://m.eds00.ru/913974c7
paboThI cuiIbl. MOIITHOCTD CHITBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUU KMHETUYECKON YHEPTUH bubmorexa HOK
. p https://m.edsoo.ru/9a5e2¢e74
MaTepuaibHON TOUKU
[ToTeHmaabHBIC U HETIOTCHITUAIbHBIC CHJTTBI.
38 TlorennuannrHas >Heprusa. Bropas bubnmorexa LOK
PIHA. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetrbs kKocMuveckast ckopocTb. CBsi3b pabOTHI
19 HEMOTEHIIMAIbHBIX CHJI C U3MEHEHUEM bubnunorexa LIOK
MEXaHWYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/f57b4e01
COXpAaHEHUS MEXAHUYECKOU SHEPTUU
40 Yrpyrue u Heynpyrue CTOJIKHOBEHUS. bubnmoreka [JOK
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VYpaBHenue bepryium s uieabHOM
KHUJKOCTU

https://m.edsoo.ru/f30f43b6

KonTponbHas pabota mo Teme "3aKoHbI

bu6nmoreka [IOK

H COXpaHEHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTHe npeacraBieHuil 0 IpUpPoO/IE TEIIOTHI.

42 Ocnonble nonoxxeruss MKT. Tuddyzus. bubmorexa HOK
BpOyHOBCKO® JBHKEHHE https://m.edsoo.ru/b0a4445f
CtpoeHue ra3000pa3HbIX, KHUIKUX U TBEPIbIX

43 Tle. Xapakrep ,HBE)KGHI/IH, u BjaHMO,HefIC"I[)BﬂHH buGnuorexa [IOK
JACTHII BEIIECTBA https://m.edsoo.ru/c44d02e2

44 Macca u pazMepsl MOJIEKYJT (aTOMOB). bubmmoreka [JOK
KonuuectBo BemectBa. [locrosinnas ABoraapo https://m.edsoo.ru/c5b72ab7

45 Temmnepatypa. TernoBoe paBHoBecue. [llkana bubnnoreka [JOK
Henbcus https://m.eds00.ru/0070d493

bubnnorexa [JOK

46 Pemterite aza https://m.edsogru/ 1531aba5

. bubnnorexa [JOK

47 Wneanbueiii ras. I'a3oBbie 3aKOHEI hitps://m.c dsogru 1deb2367

43 VYpaBuenue MenneneeBa-Kinaneiipona. bubnnoreka [JOK
Pemenue 3agau https://m.edsoo.ru/8d12¢328

49 AbGcomoTHas Temiieparypa. 3akoH JlanbToHa Etlffsj?/l//lr?ee;i)grou/lheoz d1f

50 N3omnponeccel B Ua€aIBHOM Iase ¢ bu6muoreka [JOK
IIOCTOSIHHBIM KOJIMYECTBOM BELIECTBA https://m.edso00.ru/68878d51

51 I'padnueckoe mpencraBieHe U30MPOLIECCOB: bu6muoreka [JOK
U30TepMa, U30X0pa, n306apa https://m.edsoo.ru/1344327b

52 OcHoBHoe ypaBHeHue MKT bubmorexa OK

https://m.edsoo.ru/c8094721
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bubnunoreka LIOK

>3 Pemenne sanas https://m.edsoo.ru/10265a05
CBs13b a0COMIOTHOM TEMIIEPATYPHI

54 TepMoz[HHaMHuquKoﬁ CI/‘I'CTCMI)I CO cpeaHen hitps:/m.cdsoo.ru/c38af875
KMHETHYECKOM 3HEepruei NocTynaTeabHOro
TEIUIOBOTO JABUKEHUS €€ YaCTHI]

55 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 110 bubnuorexa [IOK
teme "OcHoBbl MKT" https://m.edsoo.ru/09d12fd8

56 KonTponbhas padora no teme "OcHosl MKT" bubmorexa LIOK

https://m.edsoo.ru/13adad59
TepMmonnHamuyeckas cucrema. 3ajjaHue
BHEIIHUX ycsioBud uis T/ cucreMsl.

57 Breminue v BHyTpeHHUE TapaMETPBI. Bbu6mmotreka [JOK
ITapamerpsl T/I cucTeMBl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAUEHUS BEJIMYUH, ONUCHIBAIOIINX €€ Ha
MHUKPOCKOIIHYECKOM YPOBHE
Hynesoe Hauano TepMOAMHAMUKH.

58 CamonpousBosbHas penakcanus T/l cucteMsl bubamorexa LOK

https://m.edsoo.ru/8ec51210
K TEIJIOBOMY PaBHOBECHIO

59 Mopaenb uieaabHOTO Ta3a B TEPMOTUHAMUKE. bubnunorexa LIOK
VYcnoBus TPUMEHUMOCTH 3TON MOAEIHN https://m.eds00.ru/29355001

60 VYpaBuenue MenneneeBa-Knanelipona u bubnmnoreka [JOK
BBIPAKCHUE JJI1 BHYTPEHHEN Y)HEPTUU https://m.edsoo.ru/bal178d0
Bripaxxenue 111 BHyTpEHHEN SHEPTUH

61 OJIHOATOMHOT'0O UJEAIBHOIO rasa. bu6muoreka [JOK
KBa3ucraTnueckue u HeCTaTUYECKUE https://m.edsoo.ru/ac5cacl5
IIPOLIECCHI

62 OneMeHTapHas paboTa B TepMOJUHAMUKE. bubnmorexa LHOK

https://m.edsoo.ru/741d5738
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Beruncnenue paboTsl 1o rpaduky mporiecca Ha
pV-nuarpamme

Terutonepenaya Kak criocod M3MEHEHUsI

63 BHyTpeHHel sneprun T]l cuctemsbl 6e3 bubmmorexa [TOK
yip P https://m.edsoo.ru/3d734561
COBEpILICHHS PabOTHI
64 KoHBekIysi, TEMI0NpOBOAHOCTb, U3TyYECHHUE bubmorexa HOK
L, poBoA » I3LY https://m.edsoo.ru/157b54cd
KonnuectBo Temnotsl. TemmoéMKoCTh Tena.
65 VY nenbHas U MOJIIpHAs TETIIOEMKOCTH bubnnoreka [JOK
BEILIECTBA. Y IeJbHAS TEIJIOTa CTOPAHUS https://m.edsoo.ru/7ba67355
TOILIMBA
66 Pacuér xonuuecTBa TEMIOTHI ITpU bubmuoreka [{OK
TerIonepeaayde https://m.edsoo.ru/1dbSad4e
67 [TonsTre 06 aqnabatnom npouecce. [lepBorit bubmuoreka [JOK
3aKOH TEPMOJNHAMUKHU https://m.edsoo.ru/d8098824
68 KonuuecTBo TemIOTH 1 paboTa Kak Mephl bubnnoreka [JOK
M3MEHEHUs BHyTpeHHel sHeprun T/l cuctemsl https://m.edsoo.ru/b047alcd
BTopoii 3ak0H TepMOJIMHAMUKY 151
69 aBI—II)OBeCHLIX u Hpe ABHOBECHBIX ITPOIIECCOB bubmorexa HOK
P P pott ' https://m.edsoo.ru/c6f4f464
HeobOpatumocTs MpUpOIHBIX MPOIIECCOB
bubnunorexa LIOK
70 [Tpuniuner gericTBus TeraoBbix MamuH. KI1
pHi s A https://m.edsoo.ru/2¢945513
bubnunorexa LIOK
71 Maxkcumansroe 3nadenre KIIJ. Iukn Kapuo
A p https://m.edsoo.ru/fe3857b9
bubnunorexa LIOK
72 Pemenne 3anau
g https://m.edsoo.ru/b3efal8b
7 DKOJIOTUYECKUE aCTIEKThI UCIOIb30BaAHUS bubmuorexa [{OK

TEIUIOBBIX JBHUrarenen. TemnoBoe 3arps3HeHne

https://m.edsoo.ru/9867aaa7
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OKpYKarolleu cpeibl

bu6nmoreka [IOK
74 Pemenue 3anau
https://m.edsoo.ru/c8c70432
75 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 110 bubmuorexa [JOK
teme "Tepmoaunamuka. TemioBbie MamnHb" https://m.edso00.ru/28d62b3f
76 KontponbHas paboTa mo teme bubnmnoreka HOK
"Tepmonunamuka. TenaoBble MalIMHbI" https://m.edsoo.ru/1b6e26¢5
[TapoobpazoBanue u KoHAeHCanus. Vicnapenue
POODP P bubnunoreka LIOK
77 U KHUIICHUE. Y IeJbHas TEIIoTa
https://m.edsoo.ru/6f8e6777
napooOpa3zoBaHus
Hacepiiennbie 1 HEHACHIIICHHBIE MTAPHI.
KadectBenHast 3aBUCMMOCTH TUIOTHOCTH U
JABJICHUSI HACBHIIIICHHOTO 1Mapa OT
78 TEeMIIEpPaTyphl, UX HE3AaBUCUMOCTh OT 00bEMa bubmmorexa [TOK
PaTyprl, https://m.edsoo.ru/f5¢17d02
HAaCBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJIEHUS B
KUIKOCTU
79 BnaxxnocTs Bo3yxa. AGComoTHAS 1 bubmuoreka [IOK
OTHOCHUTEIbHAS BIIAJKHOCTH https://m.edsoo.ru/30ebbb79
bubnuoteka [JOK
80 Pemenne 3amau I
https://m.edsoo.ru/18e95ff3
21 Tsépnoe teno. Kpucraminueckue u amopgHbie bu6muoreka [JOK
Tesla. AHU30TPONHUS CBOMCTB KPUCTAJIIIOB https://m.edsoo.ru/20a88a03
2 [InaBneHne u kpuctauM3anus. Y qesbHas bubmuoreka [IOK
TertoTa miasneHus. CyOmumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpaOTO Tena. PacTsokenue u
but6mmoreka [IOK
83 cxarue. Casur. Monyins FOura. Ilpenen

ynpyrux aedopmariuii

https://m.edsoo.ru/dalaabl0
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TernoBoe paclIMpeHre KUIKOCTEN U TBEPIBIX

bubnunorexa LIOK

84 el A e ebaHuii
TeJl. AHTapMOHU3M TEIUIOBBIX KOJIEOaHUMI hitps-//m.cdsoo.ru/Tbasedf?
YacTHUL BELIECTBA

25 IIpeoOpaszoBanue sHeprun B (ha30BBIX bubmuoreka [JOK
rnepexoaax https://m.edso0.ru/97a0672f

bu6nmoreka [IOK

86 VYpaBHeHHE TEIIOBOTrO Oananca

P https://m.edsoo.ru/ab1521fb
bubmuoreka [{OK

87 Pemenue 3anau

A https://m.edsoo.ru/8ab7f40d
[ToBepxHocTHOE HaTsKeHUe. KanusipHbie
88 siBieHus. J{aBiieHue 1moj; MICKPUBIEHHOMN bubmmorexa [IOK
' AL HCKD https://m.edsoo.ru/b42f1{97
MOBEPXHOCTHIO KuakocTh. opmyna Jlannaca
O0600611eHre U cucTeMaTU3alus 3HaHu#| 110
. bu6nmorexa LIOK

89 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.

" https://m.edso00.ru/0b52575¢
@da30BbIE IEPEXOBI

90 KonTtponbHas pabora o Teme "ArperarHsie bubmmnoreka HOK
cocrosinus BeniectBa. ®a3zoBbie nepexoabr” https://m.edsoo.ru/7dc2a739
DneKkTpu3aIus Tei U €€ MPOosIBICHUSI.

o1 Dnektpuueckuii 3apsia. [[Ba Buna bubmuoreka [IOK
AJIEKTPUYECKUX 3apsaoB. [IpoBonHMKH, https://m.edsoo.ru/1aff445f
JTUAJIEKTPUKU U TTOYITPOBOTHUKHI

9 DneMeHTapHBIN dEKTPUUECKUN 3apsii. 3aKOH bubnuoteka [JOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/f49afd24

93 B3aumopeiicteue 3apsanoB. ToueuHsle 3apsabl. bubnmnoreka [JOK
3akon Kymnona https://m.eds00.ru/445b7746

bubnunorexa LIOK

94 Pewrenne 3anau https://m.edsoo.ru/6b87ecSa

https://m.edsoo.ru/08fc19bc
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Dnekrpuueckoe nose. Ero neiictBue Ha

bubnunoreka LIOK

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

96 [Tpo6usrii 3apsia. JIuaun HaPsHKEHHOCTH bubmuoreka [JOK
3IEKTPUYECKOTO 1oJist. OTHOPOIHOE https://m.edsoo.ru/3dac6957
AJIEKTPUYECKOE 110JIe

97 [ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO bubnnorexa [JOK
1oJsi. Pa3HOCTh MOTEHIIMANIOB U HAINIPSKEHUE https://m.edso00.ru/80021447
[ToTenuuanpHas >Heprus 3apsaa B

98 SHGKTpL([)CTaTI/IIIeCKOI\fI) nore. Il)_[OHTeHI_II/IaJ'I bubmorexa LIOK

https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO

99 CBs13b HAMPSHKEHHOCTH TIOJIA U PA3HOCTH bubmmoreka [JOK
MOTEHIAAIOB JJIS AJIEKTPOCTATUYECKOTO MO https://m.edsoo.ru/df7a6838

100 [IpuHIMI cyneprno3uuu 3IeKTPUUECKUX bubmuoteka [IOK
nojeun https://m.edsoo.ru/Ocfedat6e

bu6nmorexa LIOK

101 Penterre sazat https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsina. [lone paBHOMEpHO bubnnorexa [JOK
3apsHKEHHON cdepsl https://m.edsoo.ru/b297b5¢c3
ITone paBHOMEPHO 3apsHKEHHOTO MO0 00BEM

103 mapa.ri'lone pazHOMeI;Ho 3apsKEHHOU ’ bubnmorera LHOK

N https://m.edsoo.ru/f7a665¢ee
0ECKOHEUHOM! TIOCKOCTH

104 [IpoBOTHMKY B 3EKTPOCTATHYECKOM IIOJIE. bu6muoreka [JOK
VYcioBre paBHOBECHS 3apsiiOB https://m.edsoo.ru/32405eab

105 JIM3IIEKTPUKHU U TTOTYIIPOBOAHHUKH B bubmuoreka [IOK
3IIEKTPOCTATHYECKOM T10JIE https://m.edsoo.ru/060ebab5

106 Konpnencarop. D1neKTpoéMKOCTh bubnuorexa [IOK

KOHJIEHCATOPa. DJIEKTPOEMKOCTD IIOCKOIO

https://m.edsoo.ru/845b4{73
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KOHJICHCATOpa

107 [TapannensHOE COeIMHEHNE KOHIEHCATOPOB bubmmorexa [JOK
https://m.edsoo.ru/d11e8ce?
108 ITocnegoBarenbHOE COCAUHEHUE bubmuorexa [JOK
KOHJIEHCAaTOPOB https://m.eds00.1u/1€992920
109 DHeprus 3apsH>KeHHOT0 KOHJIEHCATOpa bubmmorexa [JOK
https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edso00.ru/27434040
11 JIBrKeHue 3apsyKeHHON YacTHIIbI B bubmmoreka [JOK
OJHOPOJTHOM 3JIEKTPUYECKOM TOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3anau

113

114

O00011IeHIE U CUCTEMATHU3aIMs 3HAHUN 110
TeMe "OekTpudeckoe nose"

KonrtponbHas pabora no teme
"Onexkrpudeckoe noiue"

bu6nmorexa LIOK
https://m.eds00.ru/5752603f

bubmmoteka IIOK
https://m.edsoo.ru/cefe90e9

115

Cuia Toka. [TocTodHHBII TOK. Y CITOBUSA
CYHIGCTBOBaHI/ISI IIOCTOSAHHOT O BJ'IGKTpI/I‘IeCKOFO

bu6nunorexa LIOK
https://m.edso00.ru/233311b5

TOKa
116 Hcroununkn Toka. Hampsoxenue u 3/1C bubmmorexa LIOK
https://m.edsoo.ru/0839a115
3akon OMa 1St yJacTKa [enH. DJIEKTPHIECKOe bubnunorexa LIOK

117

118

COIIPOTHBIICHUE
3aBUCHUMOCTb CONPOTUBIIEHUS OJHOPOAHOTO
MIPOBOJHHKA OT €T0 JJUHBI U TIOIIATN
MONEPEYHOr0 CEYCHUS

https://m.edsoo.ru/f14251e

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

119

YaeneHoE COIIPOTUBJICHUEC BCUICCTBA.

bubnunoreka LIOK
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Pemenue 3agau

https://m.edsoo.ru/43718300

120 [TocnenoBarenbHOE, MapaJIEIBLHOE, bu6nmoreka [IOK
CMEIIAHHOE COEUHEHNE ITPOBOIHUKOB https://m.edso0o.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX SJIEKTPUUECKUX LIETICH. bubmmoreka [JOK
[IpaBuna Kupxroda https://m.edso0.ru/1794cf37
bubnunoreka LIOK
122 P
CHICHHC sanad https://m.edsoo0.ru/3881b469
123 Pabora snexrpudeckoro Toka. 3akoH Jxoyis Bbu6mmoteka [JOK
—Jlenma https://m.edsoo.ru/a3605¢c5¢
bubnunoreka LIOK
124 P
cHicHme salat https://m.eds00.ru/6761bfOf
125 Mo1HOCTb 31eKTpUYeCcKOro Toka. Ternosas bubnuoreka [IOK
MOLIHOCTb, BBIJIEJIsIEMAs HA PE3UCTOPE https://m.eds00.ru/99750a6f
bu6nmorexa LIOK
126 P
cHicHHe salat https://m.edsoo.ru/eb72fc24
127 O/1C u BHyTpEeHHEE CONPOTUBIICHHE bubnnorexa [JOK
HCTOYHMKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 1 MOJIHOM (3aMKHYTOM) bubmuoreka [IOK
AJIEKTPUYECKON LIETTH https://m.edsoo.ru/221{40tb
but6mmorexa [IOK
129 P
CHICHHC sa1ad https://m.eds00.ru/3580b679
but6mmorexa [IOK
130 M
OIHOCTD HCTOTHHIRA Toka https://m.edsoo.ru/a0ae51d8
bubnunorexa LIOK
131 K
OPOTKOE SaMblkarie https://m.edso00.ru/54615632
132 KonneHcarop B ienu NOCTOSSHHOTO TOKa bubmmorexa [TOK
A pBl https://m.edsoo.ru/35368f3e
133 Pemenue 3agau bubmuorexa [IOK
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https://m.edsoo.ru/4410cef0

134 Pemenue 3agau mo reme "llocTostHHBIN bubnnorexa [{OK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "llocTostHHBIN bubmuorexa [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3agau o teme "IlocTosiHHBIN bubmuorexa [JOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
137 O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 110 bubnuorexa [IOK
teme "[locTOsTHHBIN 3JEeKTpUYECKUM TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbhas padora no teme "llocTostHHBIN bubnuoreka [IOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/1885ddf1
DneKTpruYecKas MPOBOAMMOCTD Pa3IMYHBIX
139 BEIIECTB. DJICKTPUUECKUN TOK B METaJIJIax bubmorexa HOK
H i P ' https://m.edsoo.ru/da794295
CBepXIpoBOIMMOCTh
DJIEKTPUUYECKUH TOK B paCTBOpaX U paciuiaBax
140 3IIEKT pOJ'II/ITOB 3aKOHI:f ®a apeﬂ HI; bubmorexa HOK
p ' paned 1 https://m.edso0o.ru/4b423491
3JIEKTPOJIn3a
bubmmoteka IIOK
141 2 i !
JIEKTPUYECKHUM TOK B razax. [lmazma hitps-//m.cds0o.rw/92d92£76
142 DIIEKTpUYECKUH TOK B BaKyyMme. BakyymHbie bubnuoteka [JOK
puOOpHI https://m.edsoo.ru/2E+160
143 DNEKTPUISCKUH TOK B TTOTYITPOBOIHUKAX bubmorexa [IOK
B YHpoBOZ https://m.edsoo.ru/ab61c660
but6mmoreka [IOK
144 [TonynpoBOAHUKOBBIE TIPHOOPHI
YIPOBOA pHoop https://m.eds00.ru/83622200
®uznyeckuil NpakTUKyM 1o reme "M3mepenue
but6mmoreka [IOK
145 CHUJIbI TOKA Y HANPSHKEHUS B LIENU

MOCTOAHHOI'O TOKA NPpH MOMOIIIN aHAJIOTOBBIX 1

https://m.edsoo.ru/5643ea56
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UG POBBIX U3MEPUTEIBHBIX TPUOOPOB" UITH
"3HakoMCTBO ¢ 1M(PpoBOIi TabopaTopuei 1o
¢dusuke. [Ipumeps! u3mepeHus: GU3NIECKUX
BEJIMYUH MTPU TOMOIIY KOMITbIOTEPHBIX
TATYNKOB"

dusnyeckuil npakTukyM no teme "M3yuenue

bubnunoreka LIOK
146 HEPaBHOMEPHOTO JBHXKEHUS C LIE€JIbIO
. " https://m.edsoo.ru/f6292f5f
OIpeJIeJIeHUs] MTHOBEHHOW CKOPOCTH
®dusnyeckuil npaktukyM o teme "M3mepenue
YCKOPEHHUS IIPU MPSAMOJIMHEHHOM
147 PaBHOYCKOPEHHOM JIB’KEHUU 110 HAKJIOHHOM Bbu6moteka [JOK
mwirockoctu" win "MccinenoBanne 3aBUCUMOCTH https://m.edsoo0.ru/6960b6ef
IIyTU OT BPEMEHH IIPU PABHOYCKOPEHHOM
NIBOKEHUN"
®duznyeckuil npakTukyM no teme "M3mepenue
148 YCKOpPEHHUs CBOOOAHOIO NajeHus" win bubmmnoreka HOK
"3ydeHue IBUKEHUS Tea, OpOIIEHHOTO https://m.edsoo.ru/d1ea2402
TOPU30HTAJIBHO"
duznyeckuil npakTukyM mno teme "M3ydyenue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH C ITOCTOSIHHOM
" " bubnuoteka [JOK
149 0 MOJYJII0 cKopocThio" min "HMccnenoBanue
https://m.edsoo.ru/bcf53514
3aBHCUMOCTH NE€pHOia 00paIeHus
KOHHUYECKOT0 MasiTHUKA OT €ro napaMmerpos”
®uznyeckuil NpakTUKyM 1o teme "M3mepenue
PaBHOJIEHCTBYIOIIEH CHIIBI IPU JBUKEHUU
150 OpycKa 1Mo HaKJIOHHOM ITOCKOCTH" WK bubnuoteka [JOK

"[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BPEMEHU JIBIKEHUS OpycKa M0 HAaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €T0

https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84

maccel"

151

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINX B TIPYKUHE U PE3UHOBOM
obpasie, ot ux aeopmarmu" wim "M3yuenue
JIBUKCHHSI CHCTEMBI TEJI, CBS3aHHBIX HUTHIO,
MePEeKUHYTOM uepe3 NErkui 6710K"

bu6nmoreka [IOK
https://m.edsoo.ru/b55b81al

152

duznyeckuil npaktukyM no teme "M3mepenue
K03 (HIIIEeHTa TPEHUS TI0 BEIMYHUHE YTIIOBOTO
koddunmenta 3apucumoctu Frp(N)" nim
"UccnenoBanue ABMXKEHUS OpycKa 1o
HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
koahdunmenTom Tpenus" wiu "M3yuenue
JBUKEHHUSI TPy3a Ha Baly C TpeHUEM"

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

153

154

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycloBU paBHOBECHUS
TBEPAOrO TEJIa, UMEIOIIETO OCh BPALCHUS "
niu "KoHCTpyrpoBaHuE KPOHIITEHHOB U
pacuér cui ynpyroctu" win "H3ydenne
YCTOMUYMBOCTHU TBEPAOTO TEJIA, UMEIOLLIETO
mIoniaas onops"

dusnyeckuil npakTukyM 1o teme "M3mepenune
HMITyJIbCA TeJIa IO TOPMO3HOMY ITyTH" WIIN
"N3mepeHue CUilbl TATH, CKOPOCTH MOJIENH
AJIEKTPOMOOMIIS M MOIIIHOCTU CHJIBI TATH" WM
"CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C
UMIyJIbcoM cuibl" nim "MccnenoBanne
COXPAHEHHUS UMITYJIbCA IIPH YIIPYTOM
B3aumoieictBun" unu "M3mepenue

bubmmoteka IIOK
https://m.edsoo.ru/4a04{4{7

bubnunorexa LIOK
https://m.edso00.ru/8561b28e
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KMHETUYECKOM SHEPrUuu Tella 10 TOPMO3HOMY
mytu"

155

duznyeckuil npakTukyM no teme "M3yuenue
H30TEPMHUUYECKOTO Mpoliecca (PEKOMEHJ0BAHO
MCIOJIb30BaHKe UG POBOI J1abopaTopun)" win
"U3ydeHnne u30XopHOro mnpoiiecca" uin
"N3yuenue nu3obapHoro npoiecca’ miu
"[IpoBepka ypaBHEHUs1 COCTOSIHUSA"

bubnunoreka LIOK
https://m.edsoo.ru/e0fe7e07

156

157

158

®dusnyeckuil npaktukyM o teme "M3mepenue
yaenbHou TermoémkocTu” unu "MccnenoBanue
rpoIriecca OCThIBAHUS BelecTBa" UiIu
"UccnenoBanue aauabaTHOTO mporiecca' uiu
"N3ydeHne B3auMOCBSI3U SHEPTUH
MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U
TEeMIIepaTypbl KUIIEHUS )KUAKOCTEHN"

duznyeckuil npakTukyM no teme "N3yuenue
3aKOHOMEPHOCTEN UCIIapeHUs KUAKOCTEN"
niu "M3MepeHne yaeapHON TEII0ThI
I1aByieHus abaa" wim "M3ydeHue cBONCTB
HaChILEHHBIX MapoB" nin "HM3MmepeHue
a0COIOTHON BIQKHOCTH BO3/lyXa U OLIEHKA
Macchl IapoB B noMenieHnn". 3mepenue
Kod(ppurmeHTa mMOBEPXHOCTHOTO HATSKEHUS

Pu3NYECKU IPAKTUKYM 110 TEME
"HabmroieHne npeBpaiieHust SHEPTUu
3apsKEHHOI0 KOHJIEHCATOPa B SHEPIHIO
n3nydeHus ceeroanona’ uinm "M3yuenne
MIPOTEKAHUs TOKA B LIETIH, COAEPKAIIECH
KoHzAeHcaTop" wiu "Pacnpenenenne pa3HOCTH

bubnunoreka LIOK
https://m.edsoo.ru/2f2faa61

bu6nmorexa LIOK
https://m.edsoo.ru/6bla23b5

bubnunorexa LIOK
https://m.edsoo.ru/ec424377
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MIOTEHLIMAJIOB (HAIPSKEHUs ) IpU
[I0CJIEI0BATEIbHOM COEIMHEHUN
KOHJIEHCATOPOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue cCMEIIaHHOTO COECIMHEHUS
pesuctopoB" unu "M3Mepenue yienpHoro

bubnunoreka LIOK

159 CONPOTHUBJICHUS TPOBOJHUKOB" WIIU https://m.edso0.ru/2b179d98
"NccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT
HAMPSDKEHU U1 JIaMITbl HAaKaTUBaHUs"

@uU3NYECKUN IPAKTUKYM 110 TEME
"Habmronenue snexrponusa"” umm "Usmepenue
3apsijia OJHOBAJICHTHOTO HOHA" WK

160 "MccnenoBanue 3aBUCUMOCTU CONIPOTHBIICHUS ngj;;f;igﬁ/l; b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYphl" WIN
"CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH
nuona"

PesepBHelit ypok. O6o001eHue u

161 cucTeMaTHu3allis 3HaHui 10 TeMe ngj;gf:;;?g/}: 1017d93
"Kunemarnka" T '

162 PesepBHblil ypok. O6001eHue u bubmmnoreka HOK
cuctemaTtusanus 3Hanuil no teme "JlnHamuka" https://m.eds00.ru/3149956b
PeseprubIil ypok. O600meHIE 1

163 cucTeMaTu3anus 3HaHuH 1Mo Teme "CraTtnka E:fi;gf:;;grou/% 9758
TBEpAOro Temna"

PesepBHrIit ypok. O6o01IeHre 1

164 cUCTEMATH3aIN 3HAHUH 110 TeMe "3aKOHEBI Etltfsj?/l//lr(r)fee;;grou/IECOd e
COXpaHEHUA B MeXaHUKe"

165 PezepBHblit ypok. O0001IeHNE 1 bubnuorexa [IOK

cucreMarusalis 3Hanuii mo teMe "OCHOBEBI

https://m.edsoo.ru/de148976
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MOJICKYJISIPHOKMHETHYECKOH Teopun"

PesepBHbIil ypok. O6001IeHHE 1

N bu6nmoreka [IOK
166 CHUCTEMATHU3AINI 3HAHUN 10 TEME 1
" " https://m.edsoo.ru/Obcc77¢cl
Tepmonunamuka. TernoBble MalTMHBI
PesepBHbIil ypok. O6001IeHHE 1
167 CHCTEMAaTH3aIys 3HAHUH I10 TeEME 1 bu6nmoreka [IOK
"ArperatHbie COCTOSIHUS BelecTBa. Da3oBbie https://m.edsoo.ru/59ca5c91
nepexonl"
PesepBusblii ypok. O0001IEHIE U
P P ?l bubnunoreka LIOK
168 cucTeEMaTH3alMsl 3HAaHUH 110 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIC
PesepBubiil ypok. O0001IEeHNE U
P P . bubnunoreka LIOK
169 cUcTeEMaTH3alMs 3HAaHUI IO TEME 1
" B . " https://m.edsoo.ru/3cae6dal
[TocTOsTHHBIN 37IEKTPUUYECKHI TOK
PesepBuriit ypok. O00011I€HIE 1
P P EII " bubmuoreka [IOK
170 chcTeMaTHu3alus 3Hanui mo teme "Toku B 1
" https://m.edsoo.ru/cc7681d4
pa3IUYHBIX cpeaax
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne undgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
BzaumopeiicTBHe NOCTOSHHBIX MArHUTOB U
bubmuoreka [JOK
1 MIPOBOJHUKOB C TOKOM. MarHuTHOE MoJIe. 1
https://m.eds00.ru/487a8593
I'mnote3a Ammepa
Bekrop marautHoM nHaykuuy. [Tpuaimn
2 cyIie 111)031/1 13471 MaFHI/ITH}I:IX noneﬁp Jlnaun 1 bubmoreia HOK
ynep ULI ’ https://m.edsoo.ru/4clabccb
MarHUTHOM MHAYKIIUHU
3 MarauTHoe 1nosje NpoBOJHUKA C TOKOM. | bubmmorexa [IOK
OmneiT OpcTena https://m.edsoo0.ru/d35d5262
" bubnuotexa [JOK
4 Cuna AMrmepa, e€ HanpaBiIe€HHUE U MO 1
H1a AMIIEp HarpaBJICHHC 1 MOLYIb https://m.edso0o0.ru/26d9¢5ba
b K
5 Pemenue 3agau 1 nbmmorexa O
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. | bubnuorexa [JOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenna, e€ HanpaBICHUE U MOIYIb.
7 JIBI/DKeHIfe 3a sDKeHHog YaCTUIIbI B ’ 1 bubmmorexa [IOK
P 1 https://m.edsoo.ru/c97afaal
OJTHOPOJTHOM MarHUTHOM I10JIe
bubmuorexa [JOK
8 Pemienne 3ana 1
HICHHAC SaAaT https://m.edsoo.ru/504e98c7
bubmuoreka [JOK
9 Pa6ora cuiel Jloperma 1
el https://m.edsoo.ru/d518bedb
10 Pemenue 3amau 1 bu6mmoreka [JOK
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https://m.edsoo0.ru/93617bd9

1 MarauTHoOe 10JI€ B BEIIECTBE. bubmuoreka [JOK
deppoMarHeTuky, napa- u JuaMarHeTUKu https://m.eds00.ru/30ff9608
12 OcHoBHBIE CBOICTBA (heppOMarHeTUKOB. bubnnoreka [JOK
ITpumenenue peppoMarHeTHKOB https://m.edsoo.ru/0b58190a
bu6mmoreka [JOK
13 P "™ "
elIeHue 3a7a4 1o TeMe "MarauTHoe 1mose hitps://m.cdsoo.ru/5b55¢307
14 Pemenue 3amau no reme "MaruutHoe nose" Bubmmorexa LIOK
https://m.edsoo.ru/41c4ae8a
15 SIBiIeHME NEKTPOMArHUTHOW HHAYKIWH. bubnnoreka [JOK
IToTok BekTOpa MAarHUTHOM MHIIYKIIUU https://m.edsoo.ru/b3efalcl
bubmuorexa [JOK
16 S1C
AC mayKum https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMH bubnunoreka [JOK
®Dapanes https://m.edsoo.ru/a6dec188
bu6mmoreka [JOK
18 B .T o
uxpeBoe dekTpuyeckoe noie. Toku Oyko hitps://m.cdsoo.ru/1 5abe 140
19 OJ1C MHAYKIMY B ABUKYILIUXCS bubnuorexa [JOK
NPOBOJAHUKAX https://m.edsoo.ru/0235¢c02
bu6mmorekxa [JOK
2 P
0 CHICHHE 3aAak https://m.edsoo.ru/4dfda618
bu6mmorexa [IJOK
21 II J
pasuio Sewia https://m.edsoo.ru/bbc22726
” WNunyxTuBHOCTH. KaTylika HHAYKTUBHOCTH B bubnnoreka [JOK
LIENY TTIOCTOSTHHOT'O TOKa https://m.edsoo.ru/621eae9d
7 SBnenune camonnaykuuu. IJ1C bu6mmorexa [JOK
CAaMOWHIYKITHHA https://m.edsoo.ru/7ee60cal
24 OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C bubmuorexa [IOK
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TOKOM. DJIEKTPOMAarHUTHOE T10J1€

https://m.edsoo.ru/b3c0Oadl1

25 Pemenue 3agau bubmmorexa [TOK
https://m.edsoo.ru/88{69d2b
26 O06o001IeHre U CUCTEMaTH3aIisl 3HAHUH 110 bubmuorexa [JOK
teMe "DnekTpoauHamMuka' https://m.edso00.ru/76484025
7 KoHTponbHas pabota 1o Teme bubnunoreka [JOK
"OnexkTpoauHaMuKa" https://m.edsoo.ru/8ae09b98
)% KonebarenpHas cuctema. CBOOOIHBIC bubmuoreka [JOK
KoJjeOanus. 'apMoHUYecKre KoaeOaHus https://m.edsoo.ru/7c1db385
29 KunemaTtnueckoe v IMHaAMHUYECKOE ONUCAHUE bubmuoreka [JOK
K0J1e0aTeIbHbIX IBKEHNAIN https://m.edsoo.ru/87¢ce9498
DHepreTudeckoe onvcanue. BoiBoj
30 JTUHAMHUYECKOr0 OMUCAaHUS TAPMOHUYECKUX bubmuoreka [JOK
KoJIe0aHU# U3 UX YHEPTETHUECKOTO 1 https://m.edsoo.ru/e3¢99692
KUHEMAaTHYECKOTO OIMCAHUS
. bubmuoreka [JOK
31 AmmuTyia i dasa konebarmi https://m.edsoo.ru/7a0c439a
[Tepuon u yacrota xonebanwmii. [lepuox
MaJibIX CBOOOIHBIX KOJIEOAHUH
32 MaTeMaTn4ecKoro MasTHuka. [lepuon Bubmmorexa LIOK
. https://m.edsoo.ru/e0399319
CBOOOJTHBIX KOJIEOAaHU TTPY>KUHHOTO
MasiTHUKa
3 3aryxatomue Konebanus. BelHyX/1eHHbIE bubmuorexa [IOK
Konebanus. Pezonanc https://m.edso0.ru/72¢93d09
bu6mmorekxa [JOK
34 Asrokonebana https://m.edsoo.ru/6add2644
35 Pemenue 3anau bubmmorexa [IOK

https://m.edsoo.ru/addeec71
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https://m.edsoo.ru/756123c5

16 Ypok-koH(pepenmnus "MexaHudeckue bubnmoreka [JOK
KOJIcOaHMs B My3bIKQJIbHBIX MHCTpyMEHTaX" https://m.edsoo.ru/8ef587be
37 O06o001IeHre U CUCTEMaTH3aIisl 3HAHUH 110 bubmuorexa [JOK
teMe "Mexannueckue Koiedanus" https://m.edsoo.ru/eb84182f
13 DIIeKTpOMarHUTHBIE KOJIeOaHusI. bubnunoreka [JOK
KonebaTenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
dopmyia Tomcona. CBA3b aMIUIATY AL
39 3a I:I : KOHJEHCcaTOpa ¢ aMILJIUT oyﬁ CUJIBI bubmorexa LHOK
P A p A https://m.eds00.ru/0939afl
TOKa B K0JIeOaTeIbHOM KOHTYpe
40 3aK0oH COXpaHEHUs YHEPTUU B UJI€ATTbHOM bubnunoreka [JOK
K0JIeOATETFHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxaroniyue 3JeKTPOMarHuTHEIC
41 I(OJ'I};68.HI/I$I Brin >1<p CHHBIE bubmmorexa [IOK
' YA https://m.edsoo0.ru/5¢668619
AJIEKTPOMATrHUTHBIE KOJIeOaHUsI
47 IlepemenHbIl TOK. Pe3ucTop u KoOHAEHCATOP bubnuotexa [JOK
B LIENIN [IEPEMEHHOTI'0 TOKa https://m.eds00.ru/84836152
43 Karymka MHIYKTUBHOCTH B LIEITH bubnuorexa [JOK
[IEPEMEHHOIO TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa AJ1s1 2JIEKTPUYECKON LIenn bubmuorexa [IOK
[IEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MomHoCTh IEpEMEHHOT0 TOKA.
45 AMIUIUTYJHOE U AEUCTBYIOIIEE 3HAUCHUE bubmmorexa [TOK
y y https://m.edsoo.ru/lcac6bcdc
CHUJIbI TOKA U HAIPSKEHUS
46 Pe3oHaHC B JIEKTPHUUECKON LIETTH bubmorexa HOK
p H https://m.eds00.ru/087506df
b K
47 Pemenue 3anau nommorexa O

https://m.edsoo.ru/al 6836a4
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Wneansublif Tpanchopmatop. [Iponssoactso,

bubmuoreka [JOK

48 nepeaada u moTpeOIeHUE IICKTPUISCKOH hitps-//m.cdsoo.ru/f97418ac
SHEpPruu
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE
49 3JICKTp03HepFI/II/IF)KYJILT;)pa I/II:()ZHOJIBSI([)BaHI/IH Bubmmorexa LIOK
. https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPIUH B TOBCETHEBHOM KU3HU
bubmuorexa [JOK
30 Pemterre 3azat https://m.edsoclfru/ee6677ed
bubnmoreka [JOK
31 Pemterre 3azat https://m.edsocl)_.[ru/7cab59f8
5 O0o01IeHre U CUCTeMAaTH3alus 3HAHUN 110 bubmmoreka [JOK
TeMe "DeKTpOMarHuTHbIE KosieOaHus" https://m.edso0.ru/401024a9
53 MexaHn4eckue BOJIHBI. XapaKTEPUCTUKHU bubmuoreka [JOK
MEXaHWYECKUX BOJTH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXAaHUYECKUX BOJIH bubmmorexa [TOK
https://m.edsoo.ru/d9ae1000
bubnunoreka [JOK
> 3BYK. XapakTepHCTHKH 3ByKa httns://m.edSO(I)_.[ru/ 138b6109
56 Nudpa3syk u yapTpa3Byk. LllymoBoe bub6nuorexa [IOK
3arpsI3HEHUE OKPYXKAIOLLIEH Cpeibl https://m.edsoo.ru/7380038f
bubnmnoreka [JOK
37 Pemterie 3aza https://m.edSO(I)_.[ru/cfd9 18bf
58 DNeKTpOMarHuTHbIE BOJHBL. M3myuenue bubnnoreka [JOK
JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DOHEprus MMEKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBOMCTBA 2JIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/d01b818¢c
60 [IIkana 371€eKTPOMAarHUTHBIX BOJIH. bubnuorexa [IOK

HpI/IMeHeHI/Ie OJICKTPOMAariuTHBIX BOJIH B

https://m.edsoo.ru/49be119¢
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TEXHUKE U OBITY

IIpHHHHHBIpaHHOCBXSHI{TCHCBHﬂCHHH.

bu6mmoreka [JOK

61 Panuonokarusi. QHGKTpOMUaI‘HI/ITHOC hitps-//m.cdsoo.rw/9f6FL 8
3arpsi3HEHUE OKPY’KaIOILEH Cpelbl
& KonTponbnas pabota no teme "Konebanus u bubnmoreka [JOK
BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NPSMOIUHEHHOTO bubnmoreka [JOK
pacrpoCTpaHEHUs CBETA https://m.eds00.ru/f9566406
64 Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHA bubnunoreka [JOK
IIPSMOJIMHEMHOTO paclpOCTPAHEHMs CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenue ceta. [nockoe 3epkaino. bubmmoreka [JOK
Cdepuueckoe 3epkajo https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTeb MPETOMICHHUS.
66 ITonHOE BHYTpEHHEE OTpaKECHHE. Bubnrotexa LIOK
. https://m.edsoo.ru/bc2e55¢cd
[IpenenbHbIN yTroa MOJTHOTO BHYTPEHHETO
OTpaKEHUs
67 Pemenue 3aga4 Ha TpUMEHEHUE 3aKOHOB bubnuorexa [JOK
OTpaXeHUA U IIPEIOMIICHUS CBETA https://m.edsoo.ru/49d830a9
68 Xon mydeit B mpusMme. Jlucrnepeust cBeTa. bubnmoreka [JOK
CnoxHbIN cocTaB 6emoro csera. L{per https://m.edsoo.ru/d8elc3be
69 JInn3bl. @OKYCHOE PACCTOSHUE U ONTUYECKAS bubnnoreka [JOK
CHJIA JINH3BI https://m.edsoo.ru/60441359
70 [TocTpoenune n300pakeHH B JIMH3aX U UX bubmuorexa [JOK
cucTtemMax. YBEJIUYEHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemienue 3a1au Ha mocTpoeHue
. bubnmoreka [JOK
71 M300paKeHHH, MMOTy4aeMbIX C TTOMOIIIBIO

JINH3

https://m.edso0.ru/5a868109
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bubmuoreka [JOK

72 r
a3 farc onTHeckas cnerema https://m.edsoo.ru/ecd480a2
7 Pewenue 3anau. [Ipenensl npumMmeHuMocTu bubnmoreka [JOK
reOMETPUUYECKON ONTUKHU https://m.edsoo.ru/cd174al0
74 CKOpOCTh CBETa M METObI €€ U3MEPECHUS bubmmorexa [IOK
p A p https://m.edsoo.ru/f32aab06
bubmuoreka [JOK
75
Hucniepens ceera https://m.edsoo.ru/lel6cchbe
bubmuoreka [JOK
76 n
HTepdCpeHIIIA CBETa https://m.edsoo.ru/5fc0c638
77 KorepeHTHbIE HCTOUHUKH. Y CIIOBUS bubmmoreka [JOK
HAOJI0/IEHUSI MAKCUMYMOB U MUHUMYMOB https://m.edsoo.ru/c6416d48
bubmuoreka [JOK
8 P
/ CHICHHE 3a1aq https://m.edsoo.ru/3061de2b
bu6mmorexa [IOK
79 I1
PHMEHEHHE HHTCp{epeHIHn https://m.edsoo.ru/668edbc8
bu6mmoreka [JOK
80
Jludppaxums csera https://m.edsoo.ru/12ed04b5
8 JudpakumonHas pemeérka. Y cioBue bu6nuorexa [IOK
HAOII0/IEHUS TTIABHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bu6mmorekxa [JOK
82 P
CHICHHE 3aAak https://m.edsoo.ru/d58c411a
3 ITonepe4HOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
Ilonmapuszanus ceera https://m.edso0.ru/e9890fe9
bu6mmorexa [JOK
4 P
8 CHICHHE 3aAak https://m.edso0.ru/c56¢c8158
85 CBeTOBBIC SABJICHUS B IPUPOJIE bubmorexa HOK

https://m.eds00.ru/0b36363d
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26 O0o01IeHre U CHCTeMaTU3alus 3HAHUN 110 bubnmoreka [JOK
Teme "OnTuka" https://m.edsoo.ru/8a14748b
bubmuoreka [JOK
87 KonTpoabHasg padora o teme «ONTHKA)
HIPOIIbHAA paboTa MO TeMe (T hitps://m.edsoo.ru/82315dd4
['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM
88 MEXAHUKU. 3aKOHEI DJIEKTPOIUHAMUKA U buGnnorexa LIOK
' Tho https://m.edso0o.ru/c9bd77cb
MPUHIUIT OTHOCUTEILHOCTH
[TocTynatel cienuanbHOU TEOPUHU bubmuoreka [JOK
89
OTHOCHUTEJILHOCTHU https://m.edsoo.ru/c56f05¢cb
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJ.
IIpeoOpaszoBanus Jlopenra. YciaoBue
90 o pI/I‘lI/IIIzHOCTI/I OTHO(I;)I/ITGJIBHOCTB Bubmiorexa IOK
p ’ https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
COKpAIICHHUE ITTUHBI
91 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubnuorexa [JOK
YacCTHUIIBI https://m.edsoo.ru/853a64fc
9 CBs13b MacChl ¢ PHEPTUEH U UMITYJIECOM bubnuotexa [JOK
PENSITUBUCTCKON YacTULIbI. DHEPTHsl MOKOs https://m.edsoo.ru/b6258ffa
bu6mmoreka [JOK
93 PaBHOBecHOE TeII0BOE U3TyYeHHE
https://m.edsoo.ru/f54035a5
bu6mmorexa [IJOK
94 3akoH cMmelennsa BuHa
m https://m.edsoo.ru/1c5ff752
bu6mmorexa [JOK
95 T'unore3a M. IInmanka o kxBaHTax. @OTOHEI
https://m.edsoo.ru/a5ffa218
bu6mmorekxa [JOK
96 DHeprusa U UMNyisc GoToHA
p y ¢ https://m.edsoo.ru/7fb307ec
97 ®otosdppext. Onbiter A. I'. CTonerosa. bubmuoreka [IOK

3akoHsbl poTodddexra

https://m.edsoo.ru/8c68e5b9



https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9

98 YpasHenue DitHmnTeitHa 11 poroaddexra. bubnmoreka [JOK
"Kpacnas rpanuna" ¢pororddexra https://m.edsoo.ru/01ef4556
bubmuoreka [JOK
. II. H.
99 JaBnenue cBeta. ONBITHI JleGeneBa hitps:/m.cdsoo.ru/64b41966
. bubnmoreka [JOK
100 BoiHOBEIE CBOMCTBA YaCTHIL hitps-//m.cdsoo.ru/f59cfeec
Bonner ne bpoiins. Inmmaa BoaHs! ae bpoiins
101 1 pa3Mephl O%HaCTHIJ[IOKaJIma 1401 ’ buGmorexa [IOK
P p . H https://m.edsoo.ru/5df8bafl
JBUKYIIEICS 4aCTULIBI
102 KopnyckynspHo-BOIHOBOH ayaIn3M bubmorexa LHOK
prycryIip Y https://m.edsoo.ru/8ccab62a
bubmuoreka [JOK
103
Jlupaiiuns SICKTPOHOB Ha KpuCTalIax https://m.edsoo.ru/30dbal8c
Crenuuka u3MepeHU B MUKPOMHPE.
104 COOTHg)I_HeHI/I}I Hezn e eHéHH(E)CTeﬁp bubmorexa [TOK
. pe https://m.edsoo.ru/65783dec
[eiizenbepra
bu6mmoreka [IOK
105 P
CIICHHE rpaduecKux 3721 https://m.edsoo.ru/e70195bd
bu6mmoreka [IOK
106 P é
CHICHHE PaCiCTHRIX Sakat https://m.edsoo.ru/eec9b3182
KonTtponbHas padora no Temam: "OCHOBBI
107 CTQO", "KopnycKynspHO-BOJIHOBOM bubmorexa HOK
o PHYCEYIP https://m.edsoo.ru/c3de891a
Tyali3m
108 OMBITHI 110 UCCIIETIOBAHHUIO CTPOSHHUS aTOMa. bubmuotexa [JOK
[Tnanerapnas monens atoma Pesepdopma https://m.edsoo.ru/312b750a
109 IToctynatel bopa bubmorexa HOK

https://m.edsoo.ru/404dfa9a

110

Bunel cniektpoB. CrieKTp YpOBHEH SHEPTHU

bu6mmoreka [JOK



https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a

aToMa BOJOpoaa

https://m.edsoo.ru/cf74bl la

111

112

113

114

115

116

117

CronTanHOE U BBIHYXXJACHHOC N3JIYUCHUC
CBCTa

Jlazep

Hyxnonnas moxens siapa ['elizen6epra-
MBaneHnko. 3aps 1 MacCOBOE YUCIIO sAIpa.
N3otonsl. PagnoakTHBHOCTH

3aKOH paJMoakTUBHOTrO pacnana. CBoiicTBa
MOHU3HUPYIOLIETo U3lly4eHus. BausiHue
PaIOaKTUBHOCTH HA KUBbIE OPTaHU3MBI.
Jlozumetpust

DHeprus cBs3U HYKJIOHOB B siape. S aepHbie
cuibl. Jleekt maccol aapa. SnepHbie
peakuuu. Saepusie peakTopsl. [Ipobiemsl
YIPAaBIIIEMOr0 TEPMOSIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS SIIEPHON
SHEPreTUKU

Mertoabl perucTpaluu U UCCIeI0BAHMS
DJIeMEHTapHbBIX YacTull. OyHIaMeHTalbHbIE
B3auMOIecTBUS. bapnoHbl, ME30HBI U
nentoHsl. [IpeacraBnenne o CranaapTHON
Mozenu. KBapk-TiitoOHHAss MOJIENb aJIpOHOB

®usnka 3a npeaenamu CtannapTHON

Mozenu. TéMHas MaTepus U TEMHas SHEPIUsL.

EnuncTBO Du3ndeckoit KapTHHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/f945d85¢

bu6mmoreka [JOK
https://m.edsoo.ru/2288a0c4

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

bu6mmorekxa [JOK
https://m.edsoo.ru/l1ac08a5b

bu6mmorexa [JOK
https://m.edsoo.ru/c026fd37

118

OTanbl pa3BUTUSA ACTPOHOMUH. 3HAUYCHHUE
aCTPOHOMHUHU

bub6mmoreka [JOK
https://m.edsoo.ru/ad73e145



https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
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119

[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIbI KOCMUUYECKUX
00BEKTOB. MeTo/1bl aCTPOHOMHYECKHX

bubmuoreka [JOK
https://m.edsoo0.ru/39¢44028

HUCCIEN0BaHUN
CoBpeMeHHbIE ONITHYECKUE TEIECKOIIbI,

120 aJIMOTEJIECKOIIbI, BHEATMOC(epHast bubmmorexa [IOK
p ’ p https://m.edsoo.ru/4877aale
aCTPOHOMHUS

121 Bup 38€3aH0T0 HEOa. Co3Be3nus, ApKue bubnnoreka [JOK
3BE3/bl, INIAHETHI, UX BUJIMMOE JBUKCHUC https://m.edsoo.ru/aac588¢eb
Comnneunas cucreMa. Connne. CoaHeuHast

bubmuoreka [JOK
122 aKTUBHOCTH. MicTounuk sHeprun CosHua u
. https://m.edso00.1ru/22748eb4
3BE3
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKH.
123 Jnarpamma "criekTpaibHbBINA KIacc — bubmorexa HOK
p " p https://m.edso00.ru/42169944
CBETUMOCTD
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubmmorera [TOK
https://m.edsoo.ru/b3cb766¢
Buyrtpennee ctpoenue 38€311. CoBpeMeHHbIE

125 IIPEICTABIICHUS O IPOUCXOXKIACHUU U bubnnorexa [JOK
spoimronuy ConHIIA | 3BE31,. DTallbl JKU3HU https://m.edsoo.ru/d09da494
3BE3 ]

126 Mnineunsiii [IyTe — Hama ["amaktrka. Tunel bubnnoreka [JOK
rajakTuk. YEpHbie IBIPHI B iApax rajakTUK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciupenne Beenennoii. 3akoH

127 Xab66mna. Teopus bojpioro B3peiBa bubmotexa [IOK

’ P pbIBa. https://m.edsoo.ru/3dbdf0d2
PennkToBO€ n3nyyeHue
128 MacmrabHast cTpykTypa BeenenHoit. bubnmoreka [JOK

Meraranaktuka

https://m.edsoo.ru/ce234633



https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
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bubmuoreka [JOK

129 Hepeménnsie mpoOaeMbl aCTpOHOMHUHT hitps:/m.cdsoo.ru/d37doffe
DuU3nyeCcKui MPaKTUKYM 110 TEME
"UccneqoBanue MAarHUTHOTO IOJIA

130 MOCTOSIHHBIX MaruuToB' win "UccnegoBanue bubmuoreka [JOK
CBOMCTB (heppOMarHeTUKoOB" UIn https://m.edsoo.ru/67361aef
"UccnenoBanue 1eHCTBUS IOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
®u3NUeCcKuil TPAKTUKYM 110 TEME
"U3mepenue cuiibl Amniepa" unu "M3ydenue

131 3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa" bubmorexa HOK

" . https://m.edsoo.ru/fcae91¢9

uin "OnpeneneHne MarHUTHOW WHIYKIIMW Ha
OCHOBE U3MepeHUsI cuiibl Ammepa”
Du3HUeCKU IPAKTUKYM I10 TEME

132 "HCCJ’IGI[OP:'aHI/Ie fBJ'IeHI/ISI AIEKTPOMArHUTHOM hitps://m.edsoo.ru/c36658da
uHayKuuu" win "OnpeneneHne nHIyKIUA
BHUXPEBOI0 MarHUTHOTO MOJs"
Du3HUeCKU IPAKTUKYM I10 TEME

133 "UccnenoBanue siBI€HUS CaMOMHIYKIUN" bu6mmoreka [IOK
win "COopKa MOJENN 3JIEKTPOMAarHUTHOTO https://m.edso0.ru/b8fb6391
resepartopa"
Pu3NYEeCKU IPAKTUKYM I10 TEME

134 "N3mepenue nepuojia CBOOOTHBIX bubmuorexa [JOK
KOJIEOAHUH HUTSHOTO U MPY>KUHHOTO https://m.edsoo.ru/5d159d35
MasiTHUKOB"
Pu3NYeCcKuil TPAKTUKYM I10 TEME

135 "IIpeoOpa3oBaHue SHEPTHH B IPY>KUHHOM bubnrorexa LIOK

, https://m.edsoo.ru/a28026bd

MasITHUKE

136 DuU3nyeCcKui MPAKTUKYM 110 TEME bubnuorexa [JOK



https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd

"UccnenoBanue nepeMeHHOT0 TOKa Yepes
IOCJIENOBATEILHO COSINHEHHBIE
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" WIH
"UccnenoBanue pabOThl HICTOYHUKOB CBETA B
e IEPEMEHHOTr0 ToKa"

®uznyeckuil npakTukyM no teme "M3ydenue

https://m.edso00.ru/89dc2d90

bubmuoreka [JOK

137 1apamMeTpoB 3ByKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
Pu3n4eCcKuil IPAKTUKYM 110 TEME

138 "N3mepeHue nokasaress IpeaoMiIeHUs bu6nuoreka [IOK
crexia" wnu "llomyuenue usoOpaxeHus B https://m.edsoo.ru/42569¢al
CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3bI"
®uznyeckuil NPaKTUKYM 110 TEME
"HccnemoBanue 3aBUCUMOCTH (DOKYCHOTO

139 paccTosiHuA OT BElIecTBa (Ha mpuMepe ngg;ifg;?ﬁigwfbﬁ
)ukux nua3)" win "M3Mepenue GpoKycHOTo T '
PacCTOSIHUS PacCEeUBAIOIINX JIUH3"
Du3nUeCcKu IPAKTUKYM I10 TEME

140 "HaGmtonenue qudpakiuun, uHTephepeHInm ngjﬁ;fg;groug b7acT37
¥ TIOJIIpHM3aluu cBera” T '
Pu3nUeCcKUuil IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUN

141 peNSITUBUCTCKUX YacTull (1o ¢oTorpadusam E;IS;E;T:;(::)?g/IEWS&M
TPEKOB 3apsKEHHBIX YaCTUIl B MATHUTHOM
nosie)"
Pu3nYeCKUu IPAKTUKYM 110 TEME
"N3mepenue noctosHHol [l1aHka Ha ocHOBE

142 uccienoBanus ¢poroddpdexra" wim bubmmorexa [TOK

"HccneqoBanue 3aBUCUMOCTH CHIIBI TOKA
yepes CBETOAMO/ OT HalpsiHKeHUs "

https://m.edsoo.ru/eb916182



https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82

143

Pu3n4eCKui IPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEPEHUE
nocTostHHOM Punbepra”

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

144

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HUccnenoBanue paarnoakTUBHOTO (hoHA ¢
UCIIOJIb30BaHUEM JI03UMeTpa" Win
"N3y4yeHue noraouieHus 6era-4acTuil
aTrOMUHHEM"

bubmuoreka [JOK
https://m.edsoo.ru/c3dabe6e

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOmroaenust 38€31H0r0 HEOA
HEBOOPY>KEHHBIM T'JIa30M C HCIIOIb30BAaHHEM
KOMIThIOTEPHBIX TTPHIIOKCHUHN IS
oTpezeNeHus OJ0KEeHUST HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3iusi CeBepHOro Moyniapus u sipkue
3Bé31161" i "HaOrrogeHus B TEIECKOII
JIyHbI, IU1aHET, TYMAHHOCTEN U 3BE3HBIX
CKoIIeHui"

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e

146

O06o00meHre U cucTeMaTr3aIus 3HaHUH.
Ponb pusukm u actpoHOMUY B
9KOHOMHYECKOHN, TEXHOJIOTHUECKOM,
COLIMAJILHON U ATUYECKOH cepax
JICATEILHOCTH YeIOBEKa

bubmuorexa [JOK
https://m.edsoo.ru/ad6ddeed

147

O06o0011eHe U cUCTeMaTU3als 3HAHUH.
Ponb u MecTo hu3MKHM ¥ aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE MUpPA

bubmuoreka [JOK
https://m.edsoo.ru/18f19f7¢

148

O06o0011eHNEe U cUCTeMaTU3als 3HAHUH.
Pounb ¢puznueckoil Teopun B GopMUpOBaHUN

bu6mmoreka [JOK
https://m.edsoo.ru/e7d400{4



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
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MPEJICTABICHUIA O PU3NICCKON KapTUHE
MUpPa, MECTO (PU3UUECKON KapTUHBI MUpA B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUN O IPUPOJIE

149 O0o01IeHre U CHCTeMaTH3alus 3HAHUN 110 bubnmoreka [JOK
teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O060011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 bu6mmoreka [JOK
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110 bubmuoreka [JOK
teme "Iunamuka" https://m.edsoo.ru/2dfbafc5
150 OO0o01IeHre U CUCTeMAaTU3alus 3HAHUN 110 bubnmoreka [JOK
teme "Cratuka TBepaoro tena' https://m.edsoo.ru/3ccad82¢
153 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 bu6mmoreka [JOK
TeMe "3aKO0HBI COXpaHEHUs B MEXaHHUKE" https://m.edsoo.ru/32a4d1a0
O06o01IeHre U cucTeMaTr3aIis 3HaH|H 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON Bubnuotexa LIOK
" https://m.edsoo.ru/ed440ca8
TEeopuun
155 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 bu6mmoreka [IOK
teme "Tepmoaunamuka. TemnoBbie MaHbI" https://m.edsoo.ru/c63f7c10
O0001eHne 1 cucTeEMaTU3aIMs 3HAHUI 110
156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA. Bubmmorexa LIOK
https://m.edsoo.ru/1d36b5b1
®dazoBble IEpexoas”
157 O06o01IeHre U cucTeMaTH3alus 3HaHUN 110 bubnmoreka [JOK
TeMe "DnekTpuyeckoe nosne" https://m.edsoo.ru/3bf0def9
158 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 bu6mmorekxa [JOK
teMme "[10CTOSHHBII 2IEKTPUUECKUN TOK" https://m.edsoo.ru/71453ee6
159 O060011IeHNE U CUCTEMATU3AaLMs 3HAHUN 110 bubmuoreka [JOK

teme "Toku B pa3nuuHbIX cpenax”

https://m.edsoo.ru/3d40077a



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
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https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

bubmuoreka [JOK

160
TeMme "MaruutHoe noJe" https://m.edsoo.ru/3b4c06ae
PesepBHrblii ypok. O000111€HIE U

161 CI/ICTEMaTmZpH;I 3HaHI/II;IH 0 TeEME Enbmorexa OK
: B ! https://m.eds00.ru/053¢2248

DneKTpoOMarHuTHasi UHIYKIUs
PesepsuElil ypok. O000IIIEHHE U
P 7P 111 bubmuoreka [JOK
162 CHUCTEMaTH3alMsI 3HAHUH 10 TEME
" " https://m.edsoo.ru/d6310bfd
MexaHuueckue KojieOaHust
PesepBurlii ypok. O000111€HIE U
P P . bubmuoreka [JOK

163 CHUCTEMAaTH3alMs 3HAHUH 10 TEME

" " https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHuTHBIC KOJICOaHUs
PesepBHeiit ypok. O600IICHNE 1

L64 CUCTEMATHU3aIHs 3HAHUH 10 TEME bubmuoreka [JOK
"MexaHU4YECKUE U DJIEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"

165 Pesepsublit ypok. O6o0IeHue 1 bubnnorexa [JOK
cucTeMarusanus 3Haduii mo reme "Onruxa" https://m.edsoo.ru/52ad1603
PesepBurblii ypok. O000111€HIE U

P P . " bubnunoreka [JOK
166 cucreMarusanysa 3Hagui 1o teme "OCHOBEI
https://m.edsoo.ru/5beclc65
CTO"
PesepBHrblii ypok. O000111€HIE U
167 CI/ICTIe)MaTmZpH;I 3HaHI/II;IH 0 TEME Bubmiorexa LIOK
" B . " https://m.edsoo.ru/f7¢59d38
KopnyckynsipHO-BOTHOBOM JTyaliu3m
PesepBHrblil ypok. O000111€HIE U
168 CI/ICTIe)MaTmZpH;I 3HaHI/II;IH o teMme "dusuka bubmmorexa LOK
" B https://m.edsoo.ru/1£511654
aromMa
169 PesepBHbIil ypok. O6001IeHNE 1 bubnuorexa [JOK

cucTeMatusanus 3Hagui mo teMe "dusuka

https://m.eds00.ru/905¢5ce0
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ATOMHOTO $1pa U 2JIEMEHTAPHBIX YacTUL"

PesepBHbIil ypok. O6001IeHNE 1
170 cUcTeMaTu3alus 3HaHUM 110 TeMe

"OnemeHTH! acTpoduzuku”
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME

170

16

bu6mmoreka [JOK
https://m.edsoo.ru/2bffb94c



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




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOIA
00pa3oBaTeIbHON NPOrpPaMMbl CpeIHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TPAHUIBI MPUMEHEHHUS HM3YYCHHBIX (DH3UYECKUX MOJCIICH:
MaTepHuaibHas TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHMS Ira30B, )KUJIKOCTEN U TBEPIABIX TEIl,
TOYCYHBIN DJICKTPUYCCKHUI 3apsij] — MPU PEIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacrnio3HaBath pu3nveckue sBiIeHUs (MPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJSIPHO-KUHETUUYECKONH TEOpUU  CTPOEHUs
BEUIeCTBA M JJIEKTPOJWHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JBUKEHHE, CBOOOIHOE TAaJeHHE TeN, MABIKEHHE II0
OKpPY>XHOCTH, HMHEpLHMs, B3auMmojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOEHHUE XKMJIKOCTEH U TBEPABIX Tel, U3MEHEHHuEe 00bEMa Ten
OpU HarpeBaHuM (OXJIAXKIEHUM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, MJIaBJIeHHe, KpUCTAJUIM3allks, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBILICHHUE J1aBJICHUS r'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly IIapaMeTpaMM COCTOSIHUA ra3a B M30IpoLeccax; 3JIeKTpU3alus Tedl,
B3aMMO/ICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE IBM)KEHHUE, UCIOJIB3Ys (U3NUECKHUE BETUYUHBI:
KOOPJAMHATA, MYTh, IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITyJIbC ~ TEJla, KWUHETUYECKas DJHEprus, IOTCHUUalIbHAsA JHEPIHs,
MexaHuyeckass paboTa, MeXaHWYecKass MOIIHOCTb; TIpU  OIKUCAHUU
IPABWIBHO TPAKTOBAaTh (PM3UYECKUN CMBICI HCIOJIB3YEMBIX BEIUYMH, UX
0003Ha4YeHHs] W €IWHUIBI, HaXOAWUThb (OPMYIIbI, CBSA3BIBAIOLINE JIAHHYIO
(bu3nUecKyro BETUUMHY C IPYTUMHU BEIMYMHAMU

10.5

10.6

OnucelBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCIOJIB3Ys (PU3MUECKHUE BEJTMUMHBIL: JaBJIEHUE ra3a, TeMIlepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0THUYECKOTO JBUKCHUS MOJIEKYI,
CpeIHEeKBaJpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSAS JHEprusi, pabora raza, KOd(QQHUIMEHT IMOJE3HOrO JCHCTBUS
TEIUIOBOTO JABHUraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHMS W €AMHUIIBI, HAXOIUTh
(dopMyIbl, CBS3bIBAIOIIME TaHHYIO (DU3UYECKYI0 BEIMYHMHY C APYTUMH
BEJIMYMHAM

OnuceIBaTh HN3YYCHHBIC QJICKTPHUICCKUC CBOMCTBa BCIICCTBA u
QJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YH (bPI3PI‘-ICCKPIC BCJIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOJie, HANpsHKEHHOCTh OIS,
MOTEHIIKal, Pa3HOCTh MOTEHIIMAIOB; MIPH ONMKMCAHUHU MPABUIBHO TPAKTOBATh
(bu3nYeCKUil CMBICIT HCTIONBb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUYECKYIO BEIUYHHY C
JIPYTUMH BeTMYMHAMHU

aHATU3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (pru3nyeckue
3aKOHbl M TPUHIUIIBL 3aKOH BceMupHoro tsrorenus, I, II u III 3akonbl
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEpPruH, 3aKOH COXpPaHEHUS
UMITyJIbCA, MPUHLUI  CYNEPHO3UIMH CHJI, MPUHUIUI PABHOIPABHS
WHEPLUUATIBHBIX CHUCTEM OTCYETa; MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO
CTPOCHMS BEIIECTBA, IA30BbIE 3aKOHbI, CBA3b CPEIHEH KUHETHUYECKON
SHEPrUM TEIUIOBOIO JIBUKEHHUS MOJIEKYJ C aOCOJIIOTHOM TeMIlepaTypoH,
NEPBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMS 3JIEKTPUYECKOTO
3apsina, 3akoH KynoHa; mpu 3TOM pas3nuyarh CIOBECHYIO (hOpMyIHpoOBKY
3aKOHAa, €r0 MaTEeMaTHYeCKOE BBIPAKEHUE M yCIOBHS (TpaHUIbI, 00JIaCTH)
MPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB; pa3iuuyaTh yCIOBUS MX  0€301acHOro
MCII0JIb30BaHUs B IOBCEIHEBHON JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/IBMepeHlflf/'I; IIpu 5TOM
dbopMyspoBath mpobiaeMy (3agady) ¥ TUMOTE3y YIeOHOTO IKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJIOKEHHOTO 000pYyIOBaHUS, TIPOBOJUTE OIBIT
U GOPMYIIHPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
[P 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIY (PU3WYECKUMH  BEIMUYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU STOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBaTh  pe3yJbTaThl  MONYyYEHHOM  3aBUCHUMOCTHU
(GU3NYECKUX BEIUYMH B BHJE TAaOMUIl U TpaduKOB, J€JaTh BBIBOJIBI I10
pe3yibTaTaM UCCIIeI0BaHUS

CobmroiaTe mpaBmiia 0€30MacHOro TPyda MpU MPOBEIEHUN UCCIETOBaHUI B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Yy4eOHO-HCCIEeI0BaTeNbCKOW U
MPOEKTHOM AESITENbHOCTH C HCIOIb30BAHUEM U3MEPHUTENBHBIX YCTPOICTB U
71a00paTOPHOTO 000PYTOBAHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIMITB; HA OCHOBE aHANIM3a yCIOBHS
3aJaui BBIOUPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3UUECKHE BEIUYUHBI
U QopMyInbl, HEOOXOAMMBIE Il €€ peIlIeHUs, MPOBOIUTH PaCUEThl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUHNHBI

Pemiate Ka4C€CTBCHHBIC 3agadu: BBICTPAanNBATb JJOTHUYCCKH
HCIMIPOTUBOPCUUBYIO IICTIOYKY paccyxcz[eHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/Ie SABJICHUA

10.15

Hcnonb3oBaTe  IpU  pelleHMH  Y4eOHBIX  3ajad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOWCKA, CTPYKTYPHPOBAHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Y4YyeOHOM U  HAy4yHO-TONYJIIPHOU
uHpOpMaLMK, TOJYYCHHONM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJM3UPOBATH MOJTyYyaeMylo HHPOPMALIUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJI/Ia POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (DU3MKE B MOBCEIHEBHOW KU3HH
st obOecrieueHrss 0€30MACHOCTH TIpH  OOpalleHHH C MpuOopaMH |
TEXHUYECKHMHU YCTPONCTBaMU, JUISI COXPAaHEHHs 3JI0pPOBbSI M COOJFOICHUS
HOPM SKOJIOTUYECKOTO TOBEICHUS B OKPYXKAOIIEH cpere

PaGotarh B rpynme C BBINOJHCHUEM pPa3JIMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATIBHO PACIPEACIIATh 00SI3aHHOCTH H
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHTYalMsSX, aJCKBaTHO
OLICHWBATh BKJIAQJ KAKIOTO W3 YYaCTHUKOB TPYMIbI B pEIICHHUE
paccMaTpuBaeMoid MPoOIIeMbI

11 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yiabTarta

11.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOUW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIBbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUIIBl MPUMEHEHUS H3YYEHHBIX (PU3UUYECKUX MOJEINEeH:
TOYEYHBIN DJJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aroMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJIpa MU pelIeHnH (PU3NUecKux 3aaau

11.3

Pacnio3naBath (u3nueckue sBaeHUs (MpoLecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (M3UKH: DIICKTPUYCCKAs
POBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE CHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIUS, ICHCTBHE
MarHUTHOT'O TIOJISE HAa TMPOBOJHHK C TOKOM MW JBHXKYIIMHCS 3apsin,
AIIEKTPOMarHUTHBIC KoneOaHus " BOJIHBI, NPSIMOJIMHEHHOE
pacnpocTpaHeHUE CBETa, OTPaKEHHE, NpEeIOMIICHHne, WHTepdepeHIus,
nudpakiys U MONSApU3aIMs CBETA, AUCIEPCHS CBETa, (POTODIEKTpHUSCKHIA
s dekt (porodddexT), cBeTOBOE aBI€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHas W HCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKUE, DJEKTPUUECKYI0 IPOBOAMMOCTh Ppa3lMYHBIX Cpea) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIOJB3YS  (U3UUECKUE
BEJIMYUHBI: YIEKTPUUIECCKUN 3apsl, CUila TOKA, dJIEKTPUYECKOE HANPSKECHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh moreHnuanos, OJC, pabora
TOKa, MHIYKIOUS MAarHUTHOro mois, cuina Awmmepa, cwia JlopeHua,
MHIYKTHBHOCTb KATYILIKH, SHEPTUs JIEKTPUUECKOTO U MarHUTHOIO IOJIEH,
HEepUoJl U 4acToTa KOJIeOaHUM B KosieOaTelnbHOM KOHTYpe, 3apsl M Cuja
TOKa B IIpollecce TapMOHMYECKMX 3JEKTPOMAarHUTHBIX KojeOaHuH,
(GoKycHOE paccTOSIHME | ONTHYECKas CHia JIMH3BI, IPH OMHCAHUH
NPaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOJIB3YEMBIX BEIUYHH, UX
0003HAUCHHsI W EIUHMIIbI, YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIIME JAHHYIO
(U3HYECKYIO BEIMYUHY C IPYTUMU BEIMUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHbIE KBAHTOBBIC SIBICHUS M MPOLECCHI, HCIONb3Ys
($u3HYEeCKrEe BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETA, SHEPrus M HMITYyJbC (OTOHA, MEPHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU OMUCAHUU MPABUIBHO TPAKTOBAThH
(UBUYECKUN CMBICT UCTIONB3YEMbIX BEJIUYHMH, UX 0003HAUCHUS U €AUHHUIIBL;
yKa3blBaTh (POPMyJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUECKYIO BEIUYHHY C
JPYTUMH BeTMYMHAMHU, BEIUUCIISITH 3HAaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath (U3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3NIECKUE
3aKOHBl ¥ NPUHLUIBL: 3akoH OMa, 3aKOHBI IOCJIEIOBATEIBHOTO U
HapajjIeJIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlxxoyns — JIeHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKIMH, 3aKOH MPSMOJIMHEHHOTO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETAa, YpPaBHEHUE
OnHiTeiiHa 11 poroaddexTa, 3aKOH COXpPaHEHUS SHEPrHM, 3aKOH
COXPAaHEHHs MMILYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUECKOTO 3apsija, 3aKOH
COXPaHEHMsI MACCOBOIO 4YHCIa, MOCTYJaThl bopa, 3aKOH pajinOAKTHBHOIO
pacraza; mpu 3TOM pas3iIuyarh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIbI,  o01acTH)
MPUMEHUMOCTH

Omnpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMM MAarHUTHOTO  TOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO3JAaBaEMOE IJIOCKHM 3EpKaloM,
TOHKOM JTUH30U

11.9

BrimongaTe OKCIICPUMCHTBI I10 HCCICAOBAHUIO (1)I/I3I/ILIeCKI/IX SIBJICHUA U
MMponecCoOB C UCITOJB30BAHUEM ITPAMBIX U KOCBECHHBIX HSMGPGHHﬁ; IIpu 5TOM
dbopmynupoBaTh podIeMy (3a1ady) ¥ THIOTE3y YU4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYyIOBaHUS, MPOBOJUTEH OMBIT
1 GOPMYIIUPOBATH BHIBOIBI

11.10

OcyuiecTBiIsITh MpsIMblE M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBAThH
pe3yabTaThl TOJYYEHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYUH B BHJE
TaOIUI U TPaQUKOB, AETATh BHIBOABI 110 PE3yJIbTaTaM UCCIICIOBaHUS

Cobmoath mpaBuiia 0€30MacCHOTO TPYAa MPU MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTO  JKCIIEPUMEHTa, Y4eOHO-HCCIICOBATEIILCKOW U
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOfICTB u
1abopaTopHOTrO 000PYA0BaAHUS

Pemate pacuérHble 3agauud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAIM3a yCIOBUS
3a/1a4u BHIOMPATh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3NUECKHUE BEITUYHHBI
u GopMyJbl, HEOOXOAMMBIE Isi €€ pEIICHHs, MPOBOAUTH PaCUEThl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaMUBATb JJOTHYCCKH
HCIIPOTUBOPCUUBYIO IICTIOYKY paCC}/)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh  HpU  peUIeHHWH  y4eOHBIX  3aJad  COBPEMEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHMH  JUIS  TIOUCKA, CTPYKTYpPUpPOBaHUS,
UHTEPIPETAllMM M TPEACTABICHUS Yy4yeOHOW U HAyYHO-TIOMYJSIPHOU
uH(pOpMallMK, TOMYYEeHHOH W3 pa3IUYHbIX HCTOYHHKOB; KPUTUYECKU
AHAJTU3UPOBATH MOJTydaeMyl0 HHPOPMAIIUIO

OOBSCHATh MPUHIMIBI JEHCTBUS MalIMH, NPUOOPOB U TEXHHUYECKHUX

YCTPOMCTB; pa3nuyaTh YCIOBHS UX 0€30MacHOr0 HCMIOJIb30BaHUS B
MOBCEIHEBHOMN KN3HU

11.17

[TpuBOIUTE IPUMEPHI BKJIaJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeOpEeTUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
uist  obecrieyeHus: Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBaMH, JUISI COXPAaHEHHS 3/J0pPOBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IMIOBEICHUS B OKpYXKAIOIIEH cpeie

11.19

PaGorate B rpymme C BBIMOJHEHUEM pA3IUYHBIX COLMATIBHBIX POJIEH,
MJIAHUPOBATh PabOTy TPYIIIIBI, PAllUOHATIBFHO PACIPEACNIATh 00S3aHHOCTU U
IJIaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CHUTyalUdaX, aJCKBAaTHO
OLCHMBATb BKJIaJ KaXJAOro M3 YYaCTHUKOB TIPyIIlbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIeMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia JIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®uszuka — Hayka o npupone. Haydnsle meTonbl
IIO3HAHMS OKpYy XKarolero Mupa. Ponb sxkcriepumenra
U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.
DKcIepuMeHT B (pU3UKe

1.2

MonenupoBanue ¢usnueckux  SABICHUH |
npoueccoB. Hayuneie rumnore3sl. PuU3HUECKHE
3aKOHBl M TEOpHM. ['paHUIBl NPUMEHUMOCTH
¢u3Myeckux 3aKOHOB. [IpHHIMII COOTBETCTBHSI.
Porp m wmecro ¢msukun B hopMHpOBaHHU
COBPEMEHHOM  Hay4yHOH  KapTHUHBI MHpa, B
NPAaKTHYECKOH JIESITENbHOCTH JFOICH

MEXAHUKA

2.1.1

##HPari#KMHEMATHUKA

Mexanuyeckoe — aBukeHue.  OTHOCHUTEIBHOCTh
MexaHudyeckoro aBmwxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepemermienne, CckOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHaIbHOMN
TOYKH, UX MPOEKUUU HA OCH CHUCTEMBbI KOOPJIMHAT.
CrnoskeHue nepemMeIeHnii u CI0)KEHNE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIUHEITHOE
IBIDKEeHHE. ['padMku 3aBUCUMOCTH  KOOPAHMHAT,
CKOPOCTH, YCKOPEHMS, IyTH H MepeMENICHUS
MaTepUAIbHON TOUYKU OT BPEMEHU

2.1.4

2.1.5

2.1.6

CBoOoaHoe magenre. Y CKopeHue cBoOOOTHOTO
HagcHUs

KpuBonuneiinoe JBHKCHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, TUHEWHAs CKOpocTh. [lepuon u
yactoTa. L{eHTpocTpeMHUTENbHOE YCKOPEHUE

Texuudeckue YCTpOﬁCTBaI CIIMAOMCTpP, ABUKCHUC
CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaAIn

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccrnenoBaHne COOTHOIIEHHMS MEXAY




2.2

2.3

My TSAMH, IIPOWICHHBIMU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [IBIXKCHHHM C HayalbHOU
CKOPOCTBIO, PaBHOH Hynro. V3ydeHue IBHIKEHHS
apuKa B BSI3KOW XUIKOCTU. V3yueHHe ABMIKEHHS
Tena, OpOIIEHHOTO TOPU30HTAIBHO

#HPari## IUHAMUKA

2.2.1

222

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
3ak0oH HproTtoHa. IHepuaibHbie CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIMn cynepno3uiy cui

223

Bropoii 3akoH HproTOHA 1711 MaTEPUAIBHON TOYKU B
unepuuanbHoil cucteme otcuéra (MCO). Tpernit
3akoH HproTOHa [U1 MaTepHaIbHBIX TOUEK

224

2.2.5

3akoH BceMUpHOTO TiAroTeHus. Cuia TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUS! IPU JBIKEHUH Tela
B JKU/IKOCTH HJIH ra3e

2.2.7

2.2.8

229

[TocrynaTenbHOE W BpamlaTeIbHOE  JIBHIKCHUE
abCOI0THO TBEPAOIO TEa

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpAIllCHHUS.
[1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIrO TEa B
nUCoO

Texuuyeckue YCTpOﬁCTBaZ HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka Mo HaKJIOHHOM IUIOCKOCTH MOJ AeHCTBHEM
HECKOJIBKUX CHJI. McciaenoBaHue 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HUKAOIIUX B JIehopMUpyeMoit
MPYXXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yciaoBHI paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

##HPartH##3AKOHBI COXPAHEHU A B MEXAHUKE

23.1

232

233

NMnynec  MarepuanbHOM  TOYKH, CUCTEMBI
MaTepUaIbHBIX TOUEK. IMIyIbC CHIIBI U U3MEHEHUE
UMITyJbCa Tea

3akoH coxpaHeHus nMmiyibca B MICO. PeaktuBHoe
JIBUKECHHE

Pa6Gora cunel
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MOoIIHOCTD CUIBI

235

2.3.6

2.3.7

Kunetnueckast d3Heprusi MarepUaibHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrUs
yIpyro nehopMUpOBaHHOM TIPY>KUHBI.
[ToTennmanpHas SHEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HECIMOTCHLIUAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHUYeCKOH OHEpPIrunu CUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHUYeCKOM SHEpIrun

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

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

[TpakTuueckue padotel. 3yueHue cBA3M CKOPOCTEi
Tel Mpu Heynpyrom ynape. MccnemoBanue cBSA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPTUU Tela

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJUHAMUKA
##HPar###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE JBUKEHUE.
Huddyszusa. Xapakrep ABMKSHUS U B3aUMOJICHCTBHS
YacTHUL BENIeCTBa
Monenu cTpoeHHsl ra3oB, XHJIKOCTEH U TBEPIBIX

3.1.2 Te1 W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYJI. KomnuecTtBo BEILIECTBA.
[TocrossnHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U e€

n3mepenue. lllkana remneparyp Llenbcus
Mopnens upeanpHOro rasa. OCHOBHOE YpaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AOcomroTHass TeMmIeparypa Kak Mepa CpeaHeu

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

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M30MpoLiecchl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCPMaA,




u30Xxo0pa, n3obapa

3.1.9

3.1.10

TexHuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

[TpakTuyeckue paboThl. M3MepeHne Macchl BO3ayXxa
B KJIACCHOW KOMHare. MccienoBanue 3aBMCHUMOCTH
MEXJy IapaMeTpaMH COCTOSHHSA Pa3peKEHHOIO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

Tepmonunamudeckas cUcTEMA. BuyTtpennss
SHEPTUsl TEPMOJANHAMHUYECKONW CUCTEMBI M CHOCOOBI
€€ U3MEHEeHU S

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UEabHOTO rasa

3.23

33791031 TEIUIONEpEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMA, UW3JIy4yeHHe. TeIUI0EMKOCTh  Telna.
VnaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

324

IlepBbii 3ak0H TepMoaMHAMHUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['paduueckast uHTEpIIpEeTaIys paboTHI ra3a

3.2.5

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIIEUCTBUS
TEIUIOBBIX MamwH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT mose3Horo
nericteus (nanee — KI1J1) termoBoit Mamuubl. [y
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOIIEMBI TEIIJIOIHEPTETHKH

TexHUuYecKne yCTpOMCTBA: BUraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOIWIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. M3Mepenue ynenbHOI
TEIJIOEMKOCTH

33

#i#HPart## AT PET ATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE

3.3.1

332

[NEPEXO/IbI

Hap006pa3013aHI/Ie N KOHACHCAllMA. I/IcnapeHHe )51
KHUIICHUC. YILCJ'ILHB.SI TCIIJIOTAa Hap006p3.30BaHI/IH.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOcomoTHas ¥ OTHOCUTENIbHAS BIaXXHOCTh BO3yXa.
Haceliennslii nap

3.33

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPOINHS CBOWCTB KpUCTaLIoB. JKuakue
Kpuctaysibl. CoBpeMEHHbIE MaTepHaIbl




[InmaBienne M KpucTauM3anus. Y AeiabHasl TEIIOTa

334
riasienus. Cyonumanus
3.3.5 YpaBHeHUe TEIIOBOTO OanaHca
Texuuueckue yCTpOMCTBa: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYyUEHHS
o COBPEMEHHBIX  MaTepuaJioB, B TOM  4HCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJOTUU
337 [IpakTuueckue paboTel. M3mepeHue BIAKHOCTH
o BO3JyXa
4 OJIEKTPOIMHAMUKA
###HPartt##OJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKHX 3aPsI0B
4.1.2 [IpoBOIHMKY, AUBIIEKTPUKHU U MOTYIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
414 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
DJeKTpUUYECKOe ToJie. Hanpsoxénnoctsb
4.1.5 anekTpuyeckoro mois. IlpuHnun cyneprno3unuu.
Jluany HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO TOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKK ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM noJe. Jusnexkrpuyeckas
MIPOHUIIAEMOCTD
OnexTpoémkocTs. KoHaeHcaTop. OIIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsKEHHOTO
KOHJIEHCAaTOpa
Texnuueckune YCTpOMCTBA: AJEKTPOCKOI,
419 AIIEKTPOMETP, ANEKTPOCTATUYECKAS 3alluTa,
o 3a3eMJICHHE  DJIEKTPONpPUOOPOB,  KOHIEHCATOD,
KCEPOKC, CTPYHUHBIN IPUHTED
41.10 IIpakTrueckue paboTHL. N3mepenune
o 3IEKTPOEMKOCTH KOHICHCATOPA
H#HPar###HITOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEIAX
VYcnoBus CYILIECTBOBaHUS MOCTOSIHHOTO
421 aneKTpuieckoro Toka. Mcrounuku toka. Cumna Toka.
4.2 ITocTosiHHBIN TOK
422 Hanpsioxenune. 3akon Oma i1 y4acTka Henu
423 DnexkTpuueckoe COIIPOTHUBIICHUE. VY nenbHoe

COIIPOTUBJICHUEC BEIICCTBA




424

HOCJICIIOB&TCJIBHOQ, nmapajijicJibHOC, CMCIIAaHHOC
COCIMHCHUEC ITPOBOIHUKOB

4.2.5

4.2.6

PaGora snexTpuueckoro Ttoka. 3akoH Jlxoyns —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoiaBkymas cwia (manmee — OJC) wu
BHYTPEHHEE COINPOTUBICHHE HCTOYHHUKA TOKa.
3akoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
anleKTprueckoi renu. KopoTkoe 3amMbpIkaHue

428

ONEeKTpOHHAas NPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb ~ COINPOTUBJIIEHUS  METAUIOB  OT
Temieparypbl. CBEpXIIPOBOAUMOCTh

429

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

HOJIYHPOBO,Z[HI/IKI/I. CoOcTBeHHasT H IMpuMecCHasd

MPOBOAMMOCTh TMOJYIPOBOAHUKOB. CBOiCTBa p-n
nepexoja. [loaynpoBogHIKOBBIE TPHOOPHI

4.2.11

DNEeKTpUUECKUM TOK B 3JIEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

4.2.12

4.2.13

DneKTpuueckuii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSTENIbHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOATENILHOTO pa3psana. Monuus. [1lnazma

TexHuyeckue ycTpoNCTBaA: aMIEPMETpP, BOJIBTMETP,
peocTar, MCTOYHUKH TOKa, JJIEKTPOHArpPEBATECIIbHBIC
puOopBI, 3JIEKTPOOCBETUTEIILHBIE puOopBHI,
TEPMOMETDP COINPOTUBJICHUS, BAKYYMHBIA JHOJ,
TEPMUCTOPHI u ($hoTOpe3uCTOpHI,
ITOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA

4.2.14

11 KIIACC

Kon
pa3nena

4
4.3

Koanposepsiemoro
3J1eMEHTa

[TpakTnyeckue paboThl. M3ydeHHe CMEIIaHHOTO
COEJMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COIIPOTHUBIICHUS. Habmronenue
AIIEKTPOIIN3A

IIpoBepsiemble 3JIeMeHThI COIEPKAHUS

SJIEKTPOAMHAMUKA

###HPari#H#MAT HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A NHAYKIWA




IlocTossHHEIE MAarHuThbL. BzaumojaerictBue

4.3.1 HOCTOSTHHBIX MAarHUTOB
MarnuTtHOoe 1osie. BeKTOp MarHUTHONM MHAYKIUU.
439 [Ipunnun cynepno3unmu. JIMHMM — MarHUTHOM
e vHAyKnuy. KapTruHa TMHAN MAarHUTHOM MHIYKUWH
TOJISI TOCTOSIHHBIX MAarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUWA TOJsl IJIMHHOTO TMPSAMOro MPOBOJHUKA W
433 3aMKHYTOTO KOJIbLIEBOTO IIPOBOJAHMKA, KATYIIKH C
TokoM. OmeiTr  Opcrena.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJTyJib U HallpaBJICHUE
Cuna Jlopenna, e€ MoIylnb W HampaBlICHHE.
435 JBr>keHre 3apspKEHHOM 4YacTHIbI B OJJHOPOJHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBneHue 31eKTPOMAarHUTHOM UHTyKIIUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKLIUH
438 OJC wuHaykuuu. 3aKOH  3JIEKTPOMArHUTHOM
o uryknuu Papajest
Buxpesoe snexrpuueckoe nozie. 3C unaykuum B
4.3.9 IIPOBOJAHMKE, JBMXKYLIEMCS IOCTYNATEIbHO B
OJIHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTh. SIBNenune camowHaykiuu. DJC
o CaMOMHIYKIIUH
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYUIKH C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10JIE
TexHu4YecKrue yCTpPOUCTBA: MOCTOSIHHBIE MarHUTHI,
4.3.14 AJIEKTPOMATHUTBHI, IEKTPOIBUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHIl, HHIYKIIMOHHAS TIeYhb
[TpakTueckne paboThl. M3ydeHWe MarHUTHOTO
MoJIsl KaTylIKK ¢ TOKOM. VccrenoBanue nencTBUs
4.3.15 MIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanme  sBJICHUS  DJIEKTPOMArHUTHOM
WHIYKITAH
5 KOJIEBAHUA 1 BOJIHBI
##HHPart#H#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
Konebartenbnas cucrema. CBOOOIHBIE KOJNEOaHUS.
5.1 5.1.1 [Mapmonnueckne xonebanus. Ilepwon, dacrora,
amMIuInTy1a ¥ (aza KoeOaHui
5.1.2 IIpyxuHHBIA MagTHUK. MaTeMaTU4ECKUN MasTHUK
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YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemartnyeckoen  JUHAMHMYECKOE  OIMCAHME
K0J1e0aTeIbHOI O IBUKEHUS

IIpeBpamienue dSHepruv IpU  TAPMOHUYECKUX
Konebanusax. CBs3b  aMIUIUTYIBl  KoJeOaHMA
MCXOJIHOM BEIWYHMHBI C aMIUIUTYAaMHU KoJjeOaHMi
€€ CKOPOCTU U YCKOPECHHUS

KonebarenbHblii KOHTYD. CBobonHbIe
AJIEKTPOMArHUTHBIE KOJIE0aHHSs B  HJICAUIHHOM
Koe0aTeIbHOM  KOHTYpe. AHANOTHS — MEXIY
MEXaHUYECKUMU U AJIEKTPOMarHUTHBIMU
konebanusmu. @opmyna TomcoHa

3akoH COXpPaHCHUA OHEPIrun B nacaJiIbHOM
KOJIeOaTeIbHOM KOHTYPE

BrinyxaeHHbIC MEXaHUYECKHUE KOJICOaHUS.
Pe3onanc. Pe3onancHas kpuBas. BriHyXIeHHBIE
AJICKTPOMAarHUTHBIE KOJICOaHMS.

[lepemennbIil Tok. CUHYCOMAAIBHBIN NTEPEMEHHBII
TOK.

5.1.10

MoIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JICHCTBYIOIIIEE 3HAYEHHUE CHJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoincTBo, mnepepaya U
notpelieHue NEKTPUYECKON SHEPIHH.
OKOJIOTUYECKHUE  PUCKM  TPU  IPOU3BOJCTBE
AIEKTPUUECKOMN DHEPIUH. Kynberypa
HCIIOJIB30BaHUs JIEKTPOIHEPTHH B TMOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

Texnuyeckue YCTpOMCTBA: celicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIIepesad

IIpakTHueckue paloThI. Hccnenosanne
3aBHCUMOCTH NE€pPHO/Ia MaJIbIX KoJeOaHMii rpy3a Ha
HATA OT JUIMHBI HHUTH M MacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LEMH U3
MIOCJIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyLIKH U pe3ucTopa

#iHPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

Mexanudeckue BOJIHBI, YCIIOBHS
591 pacnpocTpaHEeHHUsI. [Tepuon. CkopocTb
pacnpocTpaHeHus U JIMHA BOJHBL. [lonepeunsie u
MPOJI0JIbHBIE BOJTHBI
599 ###Par###t  Uatepdepennmst wu  audpakmust

MEXaHUYECCKUX BOJIH
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3Byk. CkopocTh 3ByKa. I'pomkocTh 3Byka. Bricora
ToHa. TemOp 3ByKa

524

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

5.2.5

5.2.6

5.2.7

CBolicTBa 2JEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, HOJISIpA3ALUs, Tudpaknus,
uHTepdepenims. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[IIxana »aeKTpOMarHUTHBIX BOJH. [IpumeHeHue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpyuHIMIBI ~ paguoCBsI3W U TEIEBUICHUS.

Pannonokamnus. DIEeKTpOMarHMUTHOE 3arps3HEHUE
OKpYXKaromlei cpebl

5.2.8

Texnuueckue YCTPOWCTBA: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIBTPa3BYKOBas JUAarHOCTHKA B
TEXHUKE W MEIULUHE, Pagap, paguolNpUEMHUK,
TEJIeBU30D, aHTeHHa, TesiedoH, CBU-neup

53

5.3.1

HiPariH##OII TUKA

[IpsimonuHeitHOE  paclpocTpaHeHHEe CBeTa B
onHopoaHou cpeze. Jlyu cBeta

532

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoeHne n300pa’keHHi B INIOCKOM 3epKalie

533

534

[Ipenominenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AOGCOIOTHBIN MOKa3aTeb NPeIoMIICHHS

ITonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbin
YIOJI IIOJIHOI'O BHYTPEHHETO OTPAXKEHUS

53.5

Hucnepcus cBera. CloxHbIN cocTaB 0€10ro cBeTa.

[BeT

53.6

Cobuparoriue U pacceuBaroniue JUH3BL. TOHKas
nuH3a. OOKyCcHOE pacCcTOSHUE M ONTHYECKasl cuiia
TOHKOM nuH3bl. [locTpoeHue wu300paxeHuil B
coOuparomux U pacceuBaronux jauH3ax. opmyna
TOHKOM JIMH3EL. Y BeIMUCHHUE, JaBaeMOe JTUH30H

5.3.7

5.3.8

IIpenenst NIPUMEHUMOCTHU F€OMETPHUYECKON
ONTHUKH

Wntepdepenius cera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIr01eHUS MaKCHMYyMOB "
MUHHUMYMOB B HHTEP(PEpPEHIIMOHHON KapTHHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB




Hudpakuus csera. [udpakumonHas peméTka.
VYcnoBue HaOMIONCHHS TIaBHBIX MAaKCHMYMOB IIPH

339 MajJeHud  MOHOXPOMATHYECKOTO  CBeTa  Ha
I (DPpaKITMOHHYIO PEeIIETKY
5.3.10 [Tonspuzanus ceera
Texuuueckue yCTpOMCTBa: OYKH, ayna,
5311 dboToanmapar, MIPOCKITMOHHBIN armapar,
o MHKDPOCKOII, ~TEJIECKOINl, BOJOKOHHAs OITHKa,
TudpaKIMOHHAS PEIIETKA, TIOJSPOU]T
[Ipaktnueckue paboTel. M3mepeHue mokazaTemns
5312 MPEJIOMIICHUS. HccnenoBanue CBOMCTB

n3o0pakeHui B auH3ax. HaOmronenue mucnepcuu
cBeTa

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

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

6.2

6.3

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMCI[JIeHI/Ie BPEMCHHU U COKpAIICHUC OJIMHBI

DHeprus U UMITYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsi3p  Macchl C DJHEPrMe M UMILYJIbCOM
CBOOOJHON YacTULbl. DHEPIusl MOKosi CBOOOJHOMN
YaCTHLIBI

7.1

KBAHTOBAS ®U3UKA

H#i#Par###3JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonsl. Dopmyna I[lmanka CBS3M SHEpPruu
¢oTOHA € €ro 4acToTod. DHEpPrusi U HMILYJIbC
¢dboTtona

OtxkpeiTHE U uccnenoBanue Gororpdexta. ONbIThI
A.T'. CroneroBa. 3akoHsl hoTodddexTa

VpaBHeHue OiHITeiiHa a8 poTorddexTa.
«Kpacnas rpanuna» gporospdexra

7.1.4
7.1.5

Hasnenue ceera. OnbiTel [1.H. JIeGenesa

XUMHYECKOE NeHCTBUE CBETA

Texuuueckune YCTpOHCTBa: (hoTOdIEMEHT,
dboTomaTuuK, COTHEUHAst OaTapesi, CBETOIUO]T

7.2

7.2.1

CTPOEHUE ATOMA
Mopenbs atoma Tomcona. OnbiTer Pezepdopaa mo
MCCJIE0BAHUIO CTpOeHUs aTtoMa. [InanerapHas
MOJI€eJIb aTOMa




7.2.2

IToctynmarer bopa. HM3myueHue u IOIIIOLICHUE
(GbOTOHOB TpU MEepexo/ie aToMa ¢ OAHOIO YPOBHS
sHepruuM Ha apyroil. Buabl cnektpoB. CroekTp
YPOBHEH 3HEPruu aTomMa BOJI0poaa

7.2.3

BosiHoBbIE cBoOMicTBa yactul. Bonubl ne bpois.
KopmyckymsipHo-BosiHOBOM nyanmu3m. udpaxius
3JIEKTPOHOB Ha KpHUCTAJIIaX

7.2.4

7.2.5

CrioHTaHHOE U BBIHY)KJIEHHOE  H3JIyUYCHHE.
Y CTpoiicTBO M IPUHIIKI PabOTHI JTa3epa
TexHuueckue yCTpOMCTBA: CHEKTPAJIbHBIN aHAIU3
(cTieKTpOoCKoOIT), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOJIIOICHUS u pErUCTpaLAH
AJIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiTHe paguoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
nsnyuenus. CpoiictBa anb(a-, Oera-, ramma-
u3NyueHus. BnusHue paginoakTUBHOCTH Ha KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHA M HeWTpoHa. HykionHas
Monenb sjapa lelizenOepra — MBaHeHko. 3apsin
anpa. Maccosoe yucino sapa. M3oromnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBI W TO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3akoH
pannoaKTUBHOTO pacraja

DHeprus CBsI3U HYKJIOHOB B siipe. SIiepHble CHIIBI.
Jedext maccsl siapa

SAnepHble peakuuu. JleleHUE U CUHTE3 sSIIEp

7.3.7

7.3.8

7.3.9

AnepHbii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGiieMbl U MEPCHEKTUBBI SAEPHON IHEPrETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

OnemeHTapHble 4YacTHLBl. OTKpBITHE IMO3UTPOHA.
@yHIaMEHTAIIbHbBIE B3aUMOICHCTBUS
TexHudeckne yCTpOWCTBA: JO3UMETP, Kamepa
Bunbcona, siiepHbliit peakTop, aToMHas bomba

7.3.10

[IpakTueckue pabotel. MccnemoBaHue TpeKoB
yacTull (110 rOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Buna 3Bé3qHoro Heba. Co3Besnusi, sipkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC IBUKCHUC

8.2

8.3

ConueuHass cucrema. [lmaHeTsl 3€eMHOWM TpYIIIbI.
[InaHeThI-rUraHThl U UX CIHYTHHUKHU, KApJIUKOBHIC
riaHeTsl. Mansie Tena CoTHEeUHOU CUCTEMBbI

Connne, ¢orochepa m armochepa. ConHeunas
aAKTHBHOCTb

8.4

NcTtounuk sHeprun CosHLA U 3BE3]T

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, panuyc, TeMIreparypa, 1504
B3aUMOCBs3b. /lnarpaMma «CeKTpajibHbIA KJIAcC —
CBETUMOCTB). 3BE311bI IJ1aBHOU
MOCJICIOBATEIbHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTB)» JUTSL 3BE3] TJIaBHOM
[IOCJIEI0BATEIbHOCTH

8.6

H##Par##BuyTpennee CTpPOCHHUE 3BE3I.
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUN
u 3Bororuu CoJHIIa ¥ 3BE31. DTalbl )KU3HU 3BE3]T

8.7

Mneunslii Ilyte — Hama [anaktuka. CnupanbHas
CTpyKTypa ['anakTuku, pacupenenacHue 3BE31, ra3a
u neud. llonoxxenne u apwxenune ConHuLa B
[NanakTuke. [Tnockas u chepuyeckas mMoICUCTEMBI
["amakTukn

8.8

8.9

8.10

Tunel ramaktuk. PanuorajakTuku M KBas3apbl.
YEpHble ABIPHI B s1/Ipax rajJakTHK

Bcenennas. Pacmmpenune BceenenHoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paauyc
Bcenennoit, teopus bosbmioro B3psiBa. Mozaeib
«ropsiueii Beenennoii». PenukroBoe usiyyeHue

MacuirabHast CTPYKTypa Bcenennon.
MeraraakTuka. Hepeménneie npoOIeMbl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

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

ChopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (DHU3HUECKUE SIBICHUS

(mporiecchbl) U OOBACHATH X HA OCHOBE M3YUYEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomumMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMUA u

BCJIMYNHAMHU, XapAKTCPU3YIOIIUMHU (1)I/I3I/I‘ICCKI/IG IMpOICCChI

ChopMHUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAHTOBOH (M3WKHU I aHAIM3a M OOBSICHCHHS
SIBJICHU MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3jinyaTh YCIOBHSI
3 (rpanunbl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOImMi xapakTep (DyHIaMEHTaJIbHBIX 3aKOHOB M OIPAaHHYCHHOCTb
WCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB;, aHAIM3UPOBATh (HU3MUYecKue
MPOLIECChI,  WCTOJB3yS  OCHOBHBIC  TIOJOXKEHHS, 3aKOHBI |

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJJaHHOM W HESIBHO 3aJaHHOW (hM3MUYECKON MOJAENbI0: HA OCHOBAHHUH
aHajM3a YyCJIOBHS BbIOMpaTh (U3MYECKHE MOCNH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaThl  (PU3MYECKHMX  TEOpUMd  TpU  HCIOIH30BAHHUH
MaTeMaTUYECKUX METOJIOB PEIICHUs 3a/Jad, MPOBOJUTH PACUETHI Ha
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, AaHAIM3WPOBATh pE3YyJbTaThl U
KOPPEKTUPOBAaTh  METOJBI  peHIeHUuss ¢  Y4ETOM  TOJYyYEHHBIX

pe3yabTaToOB

Pemarp kadecTBeHHbIE 3ajaud, TpPeOyrOIIMe NMPUMEHEHHs] 3HAHUN U3
pPa3HBIX pa3AeNoB MIKOJIBHOTO Kypca (PU3UKH, a TaKKe WHTETpaIuu
6 3HAHUM M3 JPYTUX TNPEIMETOB E€CTECTBEHHOHAYYHOI'O IMKJIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCyXIACHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTH U q)HSH‘IeCKHe SIBJICHUA




Bnanenue OCHOBHBIMHU MEeTOoAaMH Hay4HOTO MO3HAHUS,
UCTOJBb3yeMbIMU B (U3UKE: TPOBOJUTH IMpSIMble U KOCBEHHBIE
u3MepeHus: (U3MYECKUX BEJIWYUH, BBIOMpPAs ONTUMANIbHBIN CHOCO0
W3MEPEHUS U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
U3MEPEHUH, MPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HUCIOJBb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHbIE Pe3yJIbTaThl, UCIOIb3Ys (PU3UUECKHE TEOPUU, 3aKOHBI U
MOHSTHSI, U JIeJaTh BBIBOBI; COOIOIATh IMpaBuia OE30MacHOTO Tpyda
IIpU MPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOIO HSKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JIESITEIbHOCTH  C  MCIOJb30BAHUEM
UMGPOBBIX  HU3MEPUTENBHBIX  YCTPOMCTB U J1a0OpaTOPHOTO

o0opy1oBaHUS

ChopmupoBaHHOCTH ~ yMEHMIl  aHaIW3UpOBaTh W OILICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIb30BaHUM, a  TakkKe€  pa3yMHOM  HCIOJIb30BAHHUU
JOCTMKCHUM HAyKH M TEXHOJIOTMW JUIA JaJbHEWILIEr0 pPa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OBnageHne pa3IUYHBIMH crnocobamMu  paboTel ¢ HH(pOpMaIuen
(U3NYECKOTO  COJACpXAHHUA C  KCIOJIB30BAaHHEM  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTUYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaL[I/II/I

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOMOJATAOIINe
ACTPOHOMMUYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaau3a u
00BACHEHHUST (PU3MUECKUX TPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKON Cpeae; JBUKEHHS

HeOECHBIX TEJI, DBOJIOLIMY 3BE€311 U Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

K
on Kon

pasaesa/T IIpoBepsieMblii 3/1eMEHT COAEPKAHUSA
3JIeMeHTa
eMbl

1 MEXAHUKA

1.1 KMHEMATHKA

MexaHndeckoe JABUKCHUC. OTHOCHUTEIILHOCTD

MexaHnyeckoro asrmxenus. Cucrema orcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flt)=(xlr) Wr ) z(z)),

TpaeKTopILs,

IepeMEIIcHIIE:

Ar =r1(ty)—7(t)) =1, —11 =
= (Ax, Ay, Az),

Iy TE.
CrosxeHIe IepeMeleHHil:

Ay =4, +4

CxopocTb MaTepHuaIbHOW TOUKHU:

__AF
L= —
At

—=(v,,.02).

Ar—s{

Ax ,
1.1.3 U =— =1X,. AaHAJIOTHYHO v, =Yy,, U.= I/
At e :

CIoeHIe CKOpPOCTell: o, =0, + 0, -

Brruncienue NEepeMCIICHUA U ITYTU MaTepHaHLHOﬁ TOYKHU

MIPU NPSMOJIMHENHOM JIBUKEHHUH BJIOJIb OCH X 10 IrpaduKy




3aBUCHUMOCTH Vx(t)

- _ Ap ~,
T§'TCI'I!EIPWJJHIIE MAaTEPHATBHOII TOYKIL 4 = — =u. 5
At |y o
1.1.4
ﬂL:;. r r
a = =(uv,),", aHAIOIIMHO a, = (v, ), a.=(v.
m t J L - -
ar0
PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKECHHUE:
x(t) = xg + Vout
x(?)
0
+
1.1.5

ox

Uy (t) — vg, = const

(®)




Ox

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKECHUE:!

v (t)=v, +at
a, = const

U;.T - U_ll.'c = zﬂ.‘r [IJ _Il]

HPII IBILKESHINI B OJTHOM HAIIPABICHIIN IVIE S =

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO TaCHUSI.

Vi

Yo °

Q Xo ";—

JIBm>xeHue Tesa, OpOIIEHHOTO MO/ YIJIOM 0L K TOPU30HTY:

LA




[.r{f} =X, +U,f=x +tUcosa-f
1 gt gt

v(E) =y, +Ugt+ 5 =:v.:)+u¢,5.inr;¢-r—T

v (t)=uv, =uv,cosa

v (t)=v, +gr=y,sino— g

{
{gl. -0

g, =—g=const

Kpuonunerinoe npuxenue. J[BuskeHue MatepuaibHOM
TOYKH 10 OKPYKHOCTH.
VYrioBas 1 IMHEWHAs! CKOPOCTh TOUKHU:

v = wR

wR

IIpy paBHOMEPHOM JABUKEHHUH TOUKH I10 OKPYKHOCTH
21

=—=12mv
® = T

2




1.2

2o
. LleHTpOoCTpeMUTEIPHOE YCKOPCHHUE TOYKH:

Ay =7:w2R

uc

R
. [lonHoe yckopeHue MaTepHaibHONW TOUKH

1.2.1

1.2.2

Teépnoe Teno. [loctynarenpHOE 1 BpamareibHOE

JBUKCHUC TBép,[[OFO TCJIa
TMHAMUKA

Nuepumansubie  cuctemMbl  otcuérta. [lepBsiit

Herorona. [Ipuniun otHocuTensHOoCTH [Nanunes

Macca tena. IlnmoTHOCTE BelecTBa:

3aKOH




©
I
<13

A

Cuna. [IpuHIun cyneprno3uiuu CuiI:

-

FpaBHo,qeﬁCTB = Fl + F2+- -

paBHOJEHCTB

1.2.3




Bropoii 3akoH Herorona: s marepuansHoi Touku B UCO

I -

Fl = maq

1.2.4




Ap = FAt

1.2.5

A

p

F
At
npu

F = const

F

const
_—{
Flj! Fy,

Tpetnii 3akoH HproTOHA 1711 MaTepUaibHBIX TOYEK:

-

Fiy = —Fp




12

21

1.2.6

3aKkoH BCEMHUPHOI'0 TATOTCHHUA: CUJIBI NPUTAKCHUA MCEKIY

TOYEYHBIMU MAaCCaMU PaBHBI
mim,

F=6—5




Cuna Tsoxectu. LleHTp TshkecTu Tenna. 3aBUCUMOCTDH CHIIBI

TSDKECTH  OT BBICOTBI h HaA IMOBCPXHOCTHIKO IIJIAHCTBI

pamuycom RO:
_ GMm
" Ry

mg

(R
0

+
h)

GMm




Cuna ynpyroctu. 3akoH ['yka:

F
1.2.7 ’
—kx
Cuna tpenus. Cyxoe TpeHHUE.
Cuita TpeHUsl CKOJIbKEHUS:
Ep = uN
F
P
UN
1.2.8
Cuna TpeHus MmoKost:
Ep < pN

P

AN




Koadduuuent tpenus

[aBienue:
in
P=%
p
S
1.2.9
F
1
1.3 CTATHUKA
l
F
MOMEHT CuJIbl OTHOCUTEIBHO OCH BPALCHMUS:
M| = Fl, rae | — nnedo cuibt
F
1.3.1
F
OTHOCUTEIIBHO  OCH, Mpoxoasmed uepes Touky O
NEPIEHIUKYIISIPHO PUCYHKY
1.3.2 IlenTp macc tena. LleHTp Macc cucTeMbl MaTEPUAIIBHBIX




TOYCK:

- myry + myry+...
Tu.M. =
m; + my+...

7’
.M.
m
1
+
m
2
+
m




B opHOpOIHOM T071€ TSXKECTH

(g = const)




const)

LHEHTPp MacCC T€JIa COBIAAAcT C €ro HCHTPOM TAXKCCTH

VYcnoBus paBHoBecus TBEpioro tena B MCO:

[M;+M, +...=0

1.3.3 .
|F+Fy+...=0
HHHPar###
3akou ITackans
1.34

HaBnenue B xuakoctu, nokosiieiics 8 UCO:

P =DPo +pgh
p
###HPartH#t P
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = ;PBBITeCH
F
HHPartHH#
1.3.6

Apx




1.4

HHHP artH#
1.4.1

BBITCCH

€CIIH TeJIO0 U KUAKOCTh nokosrcs B UCO, To

FApx = ngBmTECH

Apx

pgV

BBITCCH

VYcnosue miaBaHus e
3AKOHBI COXPAHEHN A B MEXAHUKE

NMiynsc MaTeprabHON TOUKU:

p=mv




HNmMnynbece cucreMsl! Tei:

- - -

p=p+pt+..

p

p

HHPartHH :
1.42

+




3aKOH U3MCHEHHS U COXpPAaHCHUA UMITYJIbCA:

B 1CO

- -

Ap = A(pl + p2+- . ) = FlBHELLIHAt + FZBHELLIHAt-I_' -

A
p
A(
HithParfH
p
1.4.3
1
+




1BHEIITH

At

2BHENH

At

B UCO , ecnu

Ap = A(p1 + po+...




, €CITN

- >

FlBHeLLIH + FZBHeLuH+' e




1 BHEIITH

2BHEIIH

PeakTtuBHOE NBUKEHHUE

F
\?’Cx‘

HHHPartH#

1.4.4 PaboTa cuibl Ha MAJIOM MIEPEMEIIICHHUH:
A= |ﬁ'||ﬂf| -cos a.=F, - Ax
@

1.4.5 )

MOITHOCTE CUJIBI:

€CJIN 3a BpEMA




At

At
paboTa CHIIbI H3MEHSIETCS Ha , TO MOITHOCTD CHJIBI
Ad
P=— =F-p-cosa
'&I Ar—

1.4.6

Kunernueckas sHeprusi MaTepuaaibHOU TOUKH:

EK]/IH -

2 2m

KHH

my

2m




3aKOH U3MEHEHHUS KWHETUYECKOM SHEPTUU CUCTEMBI

maTtepuanbHbix Touek: B MICO AExkun = A1 + A2 + ...

[ToreHmanbHas SHEprus:
JJIA MIOTCHIIUAJIBHBIX CHUJI

A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu

12

lmorenir

1.4.7

210TEHI]

AE

TIOTCHIT




IToTrenumanpHas YHEPrus MaTepUaIbHON TOYKHU B
OIHOPOZHOM I10JI€ TSDKECTH:

EI'IOTeHu =mg h

TTOTEHI]

mgh

[ToreHnmanpHast SHEPTUA YIPYTo AeHOPMUPOBAHHOTO

TCaa:

kx?
E HOTeHL — T

IIOTCHIY




1.5

1.4.8

1.5.1

3aKOH N3MCHCHHS U COXpaHeHI/IH MexaHquCKOﬁ BHGPFHH:
Eiex = B + Emre:—m,

B IICO AE,;ex = Ascex HEMOTeHI. CEs
B IICO AE,;x = 0. eCHI Agcex senoresm. cax = 0

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

['apmonnueckue  KoneOaHUS ~ MaTepPHAIbHOM  TOYUKH.
Avmmmtynga u  ¢a3a konebanmii. KwuHemarmueckoe
OINMCAHUE:

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
IJI€ X - CMEILIEHHE U3 PABHOBECHSI.

JlnHaMu4yecKoe OnucaHue:

ma, = —kx,

ma

X
_IOC,
i (]

k = mw?

k

mao

. 9TO 3HAYHT, YTO




—kx.

DHepreTuyeckoe OIKCaHue (3axkoH COXpaHEeHUs

MEXaHUYECKON IHEPTUN):

CBs3p aMIUIMTYAbl KOJE€OAHUN CMEILIEHUs MaTepuaibHOU
TOYKH C aMIUIMTyJaMH KojieOaHud €€ CKOpOCTH H

YCKOPEHHUSL:

Upe =04, a__ =04

[Tepuon 1 yactoTa KoeOaHU:

r=2_1
® vV

[Teproa Manbix cBOOOJHBIX KOJIEOaHMM MaTEeMaTHUECKOIO

MasiTHUKA!
1.5.2 i
T=2xn|—
g
[Tepron cBOOOIHBIX KO€OaHUI MPYKUHHOTO MasiTHUKA:
m
T=21n T
153 Beinyxnennsle  koneOanus. Pe3zonanc. Pe3onaHcHas
KpuBas
Ilonepeunsle u  mpojosibHble  BOJHBL.  CKOpPOCTH
pacrpoCTpaHEeHus U JUIMHA BOJIHBIL:
1.54

v
A=vl =—
v




Wutepdepennyst u audpaxiust BOJIH

1.5.5 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVYJISAPHA S ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA

2.1.1

Mopenu cTpoeHusi ra3oB, JKUIKOCTEM W TBEPIBIX TEIlL
[Tycts TepMoauHamMuueckasi cucreMa (Teno) cocTouT u3 N

OZIMHAKOBBIX MOJIEKYJI. Torja KOJIu4ecTBO BEIIECTBA
N m

vV=—=
Ny




rac

— 4ncio ABorajapo, m — Macca CUCTEMBI (Tena),

u
U
— MOJISIpHAsi Macca BeIlecTBa
2.1.2 TeruoBoe IBMKEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 BzauMmoperlicTBue 4acTHII BEIIECTBA
2.14 Juddyszusa. BpoyHOBCKOE TBUKECHHE
2.1.5 Mopenrs nneanbHoro raza B MKT

CBs3b MCXKAY JaBJICHUEM U CpCIIHGfI KHHETHYECKOM

BHGPFHGP'I MMOCTYIaTCJIbHOT'O TCILJIOBOI'O JABUXCHUSA




MOJIEKYJI UJI€albHOT0 Ta3a (ocHOBHOE ypaBHeHre MKT):

(me*| 2
n|—|=n-.
L 2 3

1
=—mnv° =
D 3

E]I‘ﬂ__.

- 2
3

rae m0 — Macca 0JIHOM MOJICKYJIbI,
N

Tl:v

- KOHLCHTpAalusig MOJICKYJI

2.1.7 AbGcomotHas Temneparypa: T =t +273K
CBsi3p TeMIlepaTypbl Ta3a CO CpeaHeHd KHHETHYECKOU
DHEPrUe€il IMOCTYNATENbHOIO TEIUIOBOTO JBMIKEHHUS €ro
MOJIEKYJI:
2.1.8 { 2
— (my 3
£_.=|—|=2kT
L2 2
2.1.9 VYpasuenue p = nkT

2.1.10

Mogens naeaabHOro ra3a B TCPMOANHAMUKE!




VpaeHeHHe MeH e 1eeBa — KinaneHpoHa
BepakeHHe 114 BHYTPeHHEH SHePTHH

Vpaenenine MeHjueneeea — KuaneiipoHa (IIpHMel

3AIIICI):

pV=""RT =vRT =NkT, p=P%L

K K

BripakeHiie U1 BHYTPeHHeIl SHEPTHI OIHOATOMHC

raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

2.1.11

3aKkoH I[aJIBTOHa AJI JaBJICHHUA CMCCU Pa3pCiKCHHBIX I'a30B:

p=pt+p+..

i)




2.1.12

W3omporeccsl B pa3pe:KEHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM
MoJteKyJ N (C OCTOSHHBIM KOJIMYECTBOM BEILIECTBA V):
nzorepma (T = const): pV = const

nzoxopa (V = const):

P_ const
T

T

p

const

n3obapa (p = const):
V'— t
7 = cons

const




['padmueckoe npeacraBieHre n3omnpoueccos Ha pV-, pT- u
VT- nuarpammax.

OO0beMHEHHBIN ra30BbIA 3aK0H:
%4

14
— = t
T cons

pV

const

JJIA IIOCTOSIHHOI'O KOJIMYECTBA BEILICCTBA V.

HaceilieHHble M HEHACHIILIEHHBIE Imapkbl. KauecTtBeHHas

3aBUCUMOCTD IIJIOTHOCTH W AABJICHUA HACBIOICHHOT'O ITapa

2113 OT TeMmmepaTypbl, HX HE3aBUCUMOCTh OT 00b&Ma
HACBIIIEHHOI'O I1apa
Brnaxxnocts Bo3ayxa.
OTHOCUTEIbHAS BIAXKHOCTD:
¢ _ pnapa(T) _ pnapa(T)
B pHaCbI].Lll'lapa(T) B pHacmLunapa(T)
¢
2.1.14 =

p

HachIIIapa




()

(D

(7

(7

mapa

p

HachlIInapa

mapa

W3meHeHne arperatHblX COCTOSTHUI

BCIICCTBA: UCIIAPCHUC

=1 Y KOHJIEHCAIUs, KUTIEHUE KUJIKOCTH

5116 W3meHeHune arperatHblXx COCTOSIHMM BEIECTBA: IJIABJICHUE
o Y KpUCTaJUTA3AIUS

2.1.17 [IpeoOpazoBanme sHEepruu B (ha30BBIX EpPEXogax




2.2

TEPMOJNHAMUNKA

22.1

TerutoBoe paBHOBECHE U TEMIIEpaTypa

222

BuyTtpeHHss sHeprus

223

Temnonepenauya kak crnocod M3MEHEHUS BHYTpEHHEH
sHepruu  0e3  coBepuieHHs  paboTel.  KouBekius,

TCILIOMIPOBOAHOCTD, U3JIYUCHUC

224

KonnuecTBO TEIUIOTEI.
VYV neapHas TEIIOEMKOCTD BEIIECTBA C:
Q = cmAT

QS

cmAT

2.2.5

VY nenwpHast Teriora napoodpazosanus L: Q = Lm.
VY nenpHas TeuioTa miaBiaeHus A: O = Am.

VY aenbHas TemioTa cropaHus Tommsa q: Q = gm

2.2.6

2.2.7

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A = pAV

pPAV

Brruucnenne paboTel 1mo Tpaduky Tmpoiiecca Ha pV-

AuarpaMmme

IIepBblii 3aKOH TEPMOJAMHAMUKU:
Q12 = AUs3 + Agp = (Up — Up) + Ag,

12




AU

12

12

(U

A

12

Anna6ara:
Q12 =0= A4, = (U; — Uy) = AUy,




12

12

U

A

AU

12
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BTOpOfI 3aKOH TCpMOJUHAMHKHU. H606paTI/IMBIC MMpONHECCChI




[Ipunuumne! aeictBus Ternosbix MammuH. KIT/:

B Aaamr _ QH;I-P_|QXEH'[| =1_|Qxcm|

MaxkcumansHoe 3Hauenue KII. [{ukn Kapno:
T... —T,.. T
2.2.10 max N = Ny = —b =] =
Taars Tary
YpaBHeHHE TEIUIOBOTO OanaHca:
Ql + Qz + Q3+: 0

1

+

2
2.2.11

+




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnexTpuzauuss Tel U €€ NPOSBICHUS. DJIEKTPUUECKUN
3apsia. JIBa Buaa 3apsiga. DJIeMEHTapHBIM AIEKTPUUYECKUN

3apsna. 3aKkoH COXPAaHCHUA JJICKTPHUICCKOI'0 3apdaa

B3aumopeiictsue 3apsioB. Toueunsle 3apsiabl. 3aKOH
Kysnomna:
B OZJHOPOJHOM BEILECTBE C JUIIEKTPUIECKON

IMPOHUIAEMOCTBIO

9

F=k|q1|'1h1 _ 1 _|"'-;"1|'1
X 4neg, i

Onektpuueckoe mnone. Ero neiictBue Ha 3JI€KTpUYECKHE
3apsiibl

HaHpH)KéHHOCTB QJICKTPHUYCCKOI'O ITOJIA:

-

. F

qnpo6ﬂbn71

TIPOOHBIH




ITose Toueunoro 3apsiaa:

. q
E. =k -z
r
k
r
2
q
OTHOPOJHOE TIOJIE:
E = const.




const.

KapruHbl mMHUNM HANPSI)KEHHOCTH ATUX MOJIEH

[ToTeHIManbHOCTD AIEKTPOCTATUUECKOTO MOJIA.
Pa3zHoCTh MOTEHIMATIOB U HANPSHKEHUE:
A1z = q(p1 — ¢2) = —qAp = qU.

12

q(¢

HOTCHHI/IaJ'II)HaSI OHEPIrusa 3apsga B JJICKTPOCTATHYCCKOM

oJIC:




AW

IToTenmman QJICKTPOCTATUYCCKOI'O I10JIA:

¢_Y

q
¢
q
w

CBs3b HaHpH)I(éHHOCTI/I OJIs1 U Ppa3HOCTH MOTCHIUATIOB JJIA

OJTHOPOJIHOTO AJieKkTpocTatnueckoro moist: U = Ed

[TpuHIUIT Cynepno3uiuu JIEKTPUYECKUX MTOJIEH:

- - -

E =E1+E2+,¢ :¢1+¢2+







ITpoBOHMKY B 3IEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBeCHS 3aps0B: BHYTPH IIPOBOJHUKA
Et=0

E
3.1.7
1
0
, BHYTPH U Ha MIOBEPXHOCTH MIPOBOJHHUKA () = const
118 JusnexTpuku B IEKTPOCTATUYECKOM oJe.
JusnexkTpudeckasi IPOHUIIAEMOCTD BEIIECTBA €
Kongencarop. D1eKTpoEMKOCTh KOHIEHCATOPA:
q
C=—
U
C
3.1.9
U




3.1.10

eC

OneKTPOEMKOCTH TUIOCKOT0 KOHJIEHCATOpa:
€4S
=——=2¢(y

d

&e

HapaJIJIeJIBHOC COCAMHCHNEC KOHIACHCATOPOB:

q :q1+q2+...,U1 = Uz :"'!CnapaJIJ]_C1+C2+'"

BN




napat




[TocnenoBarenbHOE COCIUHEHUE KOHICHCATOPOB:

1 1 1
U=Ui+Us. 1 =0z =0 =C_1+C_2+.._
nocJua




TI0CI




3.1.11

3Hepr1/1;1 3ap51>1<eHHor0 KOHI[eHcaTOpaZ
_qUu _cUu*  ¢*
€T 2 2 T 2C

qU




cu

2C

3.2

3AKOHBI TIOCTOSAHHOI'O TOKA

Cuna Toka:
7=2q
3.2.1 A |40
ITocTosaubIi TOK: I = const
Jns moctossHHOrO TOKa q = It
) VYcnoBusi CylecTBOBaHUS ANEKTPUUECKOTO TOKA.
o Hanpsoxkenue U u OJIC E
3akon Oma aJ1g y9acTKa Ieru:
U
I==
3.2.3 R




3.24

3.2.5

QHGKTPH‘-ICCKOG COIIPOTUBJICHHUC.

3aBUCUMOCTD

COIIPOTHUBJICHUA OAHOPOAHOI'O ITPOBOJHUKA OT €ro AJIWHBI U

CceucHHS. Y JCIbHOE COIMPOTUBJICHNUEC BCIICCTBA.

l
R:pg

Ucrounnku Toka. 3/]C ucTtouHmKa TOKa:

E =

ACTOpOHHl/IXCHJ'l

q




A

CTOPOHHHUXCHIT

BHyTpeHHEee conpOoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3axkoH OMa a715 OJTHOM (3aMKHYTO#) JIEKTpUUYECKOH 1IeTIH:

E =1IR + Ir, orkyzna

Rr




HapaJ'IJIeJIBHOC COCAUHCHUC ITPOBOJIHUKOB:
I=11+12+.,Ul=0U2=_,,
1 1 + 1 +
Rnapajm Rl R2
R
mapat
1
3.2.7 =
R
1
1
+
R




HOCHCI[OB&TCJII)HOC COCOAMHCHUE ITPOBOIHUKOB!
U=Uul+02+..,11=12=..,
RHOCJI = Rl + R2+

IocI




3.2.8

Rt

Pabora anekrpuyeckoro Toka: A = [Ut.
3akon J[xoynsa — Jlenia:
Q = I?Rt

QS

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t

@)
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3.2.9

MontHoCTb SJICKTPHUYECKOI'O TOKA:

Ad
P=— =IU

LY, Ar—d
TerioBast MOIIIHOCTH, BbIAEISIEMAs HA PE3UCTOPE:

P=PR=2=1U
R

Fa

MoIIHOCTh UICTOUYHHKA TOKA:

3.2.10

3.3.1

CBOOOJIHbIE ~ HOCHUTENM  DJEKTPUYECKHX  3apsijioB B
NPOBOJHUKAX. MeXaHU3Mbl TNPOBOJUMOCTH  TBEPIBIX
METaJJIOB, PaCTBOPOB U PACIIaBOB AJICKTPOJHUTOB, T'a30B.

ITonynpoBoauuku. 1101ynnpoBOJHUKOBBIN U0
MAT'HUTHOE I1OJIE

Mexannyeckoe B3aMMOJECHCTBUE MarHuToB. MarnurHoe
nose. Bekrtop  MarHuTHOM — MHaykumu.  I[IpuHnun

Cyneprno3nunuu MaroHuTHbIX MOJIEH:

B = B1 +B2+




JlvHMM WMHAYKOMKA MarHuTtHOro nois. KaprtuHa nuHui
WHIYKIUU MAarHUTHOTO OoJIA OJIOCOBOTO u

HOI{KOB006pa3HOFO IIOCTOAHHBIX MarHuToOB

OmngIT 3pCTez[a. MarauTHoe II0Jie MMPOBOAHUKA C TOKOM.

KapTI/IHa JIMHUNA HHAYKOUHA MAr"iuTHOrO IoJjigd AJJIWMHHOI'O

332
OpsSMOTO  MPOBOJHMKA W 3aMKHYTOIO  KOJIBIIEBOTO
MPOBOJTHUKA, KATYIIKH C TOKOM
Cuna Amnepa, e€ HanpaBJIeHNE U BEJINYUHA!
F, = IBlsina
F
A
333
IBlsina

, TJA€ O — YI'OJI MCXKIY HallpaBJICHUEM ITPOBOAHNKA U BEKTOPOM




3.4

334

12

Cuna JlopeHiia, e€ HanpaBJI€HUE U BEJIUYUHA:

Fnop =l q | vBsina

Jlop

lglvBsina
T 0L — YTOJI MKy BEKTOpaMH

-

v

1

. HBI/I)KCHI/IG Sapﬂ)KeHHOI\/'I YaCTHUILIbI B OJHOPOAHOM MAarHuTHOM

rnosue
OJIEKTPOMATHUTHAA MHYKIMA




3.4.1

[ToTok BeKTOpa MAarHUTHOM MHIYKLIUU:
® = B,S = BScosa

BScosa
B

i
4
G2

3.4.2

SIBnenue snexrpomaruuTHOM UHAYKIMU. DC unaykumnu

343

344

3aKoH 3eKTpoMaruuTHo unaykuu dapanes:

AD

E = =@

AF—=0

]

"

\

(———)

OJ1C uHAYKIMHU B IPSIMOM MPOBOAHUKE JUTMHOH 1,

ABWIKYIIEMCA CO CKOPOCTBIO

v




(;LZ)

)

B OJTHOPOJIHOM MarHuTHOM IoJje B:
| E; |= Blvcosa

Blvcosa

, [JI€ O — YI'OJI MCXKJYy BEKTOPpOM Bu HOPpMAJIbIO

n

K IJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

>
>

lnv




; €CIIH

1




TO

| E; |= Blv
|E
Blv
345 [IpaBumno Jlenna
NHIyKTUBHOCTB:
. (o))
T
L
1
34.6
()
, mmn © = L1
Camounnykuus. IC caMOMHAYKIUU:
AT
S EL —H
Af—0
DHeprusi MarHUTHOTO TOJIsI KAaTYIIKH C TOKOM:
3.4.7 _LI?

W, = —
L=




3.5

3.5.1

2w

LI

SJIEKTPOMATI'HUTHBIE KOJIEBAHMA 1 BOJIHBI

Koneb6arenbupiii kKoHTYp. CBOOOJIHBIE 3JEKTPOMArHUTHBIC

KOJ'I663.HI/I$I B UACAJIbHOM KOJ'Ie6aTeJ'II>HOM KOHTypeI
[ q(t) =g, sin( ot +q@,)

11[?] =g, = iq,, cos( ot +@y) =1 cos( ot +qp)
®opmyna Tomcona:

T =2nVLC




LC

, OTKy1a

2

LC
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3.53

354

3.5.5

CBs3p aMIIUTYJbl 3apsja KOHAEHcAaTopa € aMIUIMTYIOU
CWJIBI TOKa MpU  CBOOOAHBIX  BJIEKTPOMArHUTHBIX

KOJICOAHUSAX B UJCATILHOM KOJIeOaTeIbHOM KOHTYDE:
Qonax = —
LY

3aKkoH COXpaHCHUA SHEPTUU B HUACAJIbHOM KoJie0aTeIbHOM

KOHTYpE:

Briny>keHHBIE 3NIeKTpOMarHUTHBIE KosiebaHus. Pesonanc
[lepemennbiit  Tok.  [IpowsBoacTtBo, nmepemaya U
oTpebIIeHUE 3IIEKTPUUECKON IHEPTUU
2 2 2 2
CcU N LI _ cU~™__. _ Lr_
2 2 2 2

CBolicTBa QJICKTPOMArouTHBIX BOJIH. B3aumnuas

= Cconst.

opucHTaluusl BCKTOPOB B SHGKTpOMaFHHTHOfI BOJIHE B

BaKyyMe:

- -

E1Blc




156 [IIxana JIEKTPOMAarHUTHBIX BOJIH. IIpumenenue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

OIITHUKA

361 [IpsamosiMHENHOE PACIPOCTPAHEHHE CBETA B OJHOPOIHOU
cpene. Toueunslid ucTouHuk. JIyd cBeta

3aKOHBI OTpaXCHUs CBETA.

a=f

3.6.2

ol P

S

3.6.3 [TocTpoenne n300pakeHHI B TUIOCKOM 3€pKajie

3aKOHBI IIpCIIOMJICHUS CBCTA.

HpeJIOMJ'IeHI/Ie CBCTa:

nqySina = n,sinf.

3.6.4

sino.

sinp.




AOCOIIIOTHBIH TTOKa3aTellb TIPECIIOMIICHU .
c

Nasc = v

abc

OTHOCUTENBHBIN MMOKA3aTENh MPETOMIICHHUS:
np 1M

nOTH
1 V2

OTH




XoJ1 1y4dent B Ipu3Me.

Vi =Va, My =T,
CooTHOIIIEHHE YacTOT W COOTHOUIEHHE JUIMH BOJIH MpU
MepexoJie MOHOXPOMATHYECKOTO CBETa 4YEpe3 TIpaHUILY

pasziena AByX ONTHYECKUX CPE/I:




3.6.5

ny<n, 1,

[lonHOE BHYyTpEHHEE OTpaXKEHUE.
IIpenenbHBIA yro IOJIHOTO BHYTPEHHETO OTPayKEHMS:
; 1 N2
Sinay, = —=—
Norn nq

Sina

OTH




3.6.6

3.6.7

CO6I/IpaIOH_[I/Ie h paCCCHBANOIIUC JIMH3BI. Tounkass nuH3a.

DOKyCHOE pACCTOSTHUE U ONTHYECKAs CUjla TOHKOW JIMH3BI:

1
D=-=
F
D
F
1
dopmysa TOHKOHN JTMH3bI:
1 4 1 1
d f F




VYBenuuenue, JaBacMoe JIMH30M:

h |f1
'=w="a




d #Tw

AN

F\ h

f

o

B ciyuae paccenBaroniei JuH3bI:

3.6.8

1
DO = F =—0,
D







3.6.9

3.6.

3.6.11

Xoa iayya, MPOLIEAIIETO JIMH3Y MO/ IPOU3BOJIBHBIM YIJIIOM
K e€ rmaBHOU onrtuyeckoil ocu. [locTpoenue nzobdpakeHuit
TOYKH M OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

doroamnmapaT Kak onthueckuit mpubop. I[maz  kak

OIITHYCCKasa CUCTCEMaA

Untepdepeniuss  ceera.  KorepeHTHble  HMCTOYHUKHU.
VYcnoBus HaONIOJCHUS MaKCUMyMOB W MHUHUMYMOB B
UHTEp(PEpPEHIIMOHHON KapTUHE OT JBYX CHH(]Aa3HBIX

KOTCPCHTHBLIX UCTOYHHUKOB:

A
MAaKCIIMYMBI — A=2m—, m=0,t1.£2.£3

e

v
MHIHIMYMBI — ﬂ={231f+1_];, m=0,+£1,£2.+3

Y

Judpakuus cpera. JuppakuuoHHas pemeérka. YcloBHe
HAOJIIO/IEHUsI TJIABHBIX MAaKCHMyMOB IIpM HOpPMaJbHOM
NajIeHul MOHOXPOMATHUYECKOTO CBETa C JUIMHOW BOJHBI A

Ha pemeTKy ¢ nepuoaoM d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,...

dsing




3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3MKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOM 1V AJIN3M

4.1.1

['unore3a M. Ilnanka o kBantax. ®opmyna [1nanka: E = hv

®oToHbl. DHeprus GpoToHa:

E=h _he_
=hv=—=pc




hc

pc

Nmnynse poTona:

i

hy




®orospdpexr. Omprtet  A.I.  Cronerosa.

dororddekra

VYpaBuenue DiiHureiiHa 11 GoTodddexra:

E¢0T0Ha = ABbixoja + Eyumax

(horona

ABBIXOHA
+

KUHmMax

rae,

E¢0T0Ha =hv=—,

3aKOHBI




hv

¢doToHa
hv
A
he
hc
ABbIXO[La = thp = A
Kp
BBIXO/a

Kp




Kp
he
KHUHmax
2
my
2

max

Exm-lmax

_ MV max

=e U3arl




4.2

4.3

eU

3amn

4.2.1

[laBiieHue ceera.
JlaBneHue  cBera  HAa  MOJHOCTBIO  OTPAXKAOILYIO
IIOBEPXHOCTb M Ha  IIOJHOCTBK  ITOIVIOLIAKOLIYIO

IIOBEPXHOCTH
OU3NKA ATOMA

IInanerapnas mozens aroma

422

[Tocrymnarel bopa. M3nydenue u norsomnieane GOTOHOB TpH
Mepexo/ie aToMa C OJJTHOTO YPOBHS SHEPTUH HA JPYTO:

hv, = he =|E, -E

mnr -

m
“mn

423

4.3.1

JInHelyaTeie CIIEKTPBI.

CHeKTp ypOBHGfI OHEPIrur atoMa BOAOpoOJa:

—13,63B
E =22 5123

" 2

ne

OU3NKA ATOMHOI'O APA

Hyxnonnas mozens siapa I'eiizen6epra — MBanenko. 3apsin

saapa. MaccoBoe unciio sijapa. M3o0Tomsl

432

PannoakTUBHOCTB.

Anbda-pacra;
A A4 4
7X—>>,Y+ ;He

bera-pacnan.

DNeKTpOHHBIN B-pacnai;

A A 0~
s X—= Y+ je+v,




[TosutponHsIii B-pacnan:
A A 0=
sX—=- Y + je+ v,

M'amma-uznydenue

433

3aKOH paJIMOaKTHBHOI'O pacraa:

—t

N()

-t

ITycth m — Macca paAMOaKTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)
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SInepusle peakuuu. [lenenue u CUHTE3 sep




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



