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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE CpeIHEero oO0uero oopa3zoBaHuUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU o0Opa3zoBaTeinbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueil mporpammsl BocnuTanus U Konnenuuu
npenojiaBanus yuyeobnoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3aAMIX
Poccuiickoit ~ ®Denepanuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKMA y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0YyYaroUIUXCs.
[Iporpamma mno ¢usuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOmEen
CTpaTeruy OOy4YeHHs], BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEeICTBaAMU
y4yeOHoro npeamera «Pu3nka» Ha yriyoJIEHHOM YPOBHE.

N3yuenue kypca Guzukud yriayOJaE€HHOTO YPOBHS IO3BOJISIET PEaAM30BaTh
3a/1a4yu MPO(PECCUOHAILHON OpPHEHTAIIMH, HAIIPABJICHO HA CO3/IaHHME YCIOBUMN IS
MPOSIBJICHUSI CBOMX HWHTEIJICKTYAJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAMMBI JJid MPOAODKEHHs o0pa3oBaHUsA B
OopraHu3anusx NnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o (QusMke ONpEneNsioTCs ITUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus: JUYHOCTHbIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yrIyOnéHHoM  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaroIINuXCs, OCBOUBIIHMX
nporpaMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (PHU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC TPEAMETHBIC PE3YJIHTATHI IO TOJ1aM O0YUYEHUS;

cojiepkanue yueOHoro npeaMera «dusukay 1mo rojam oOydeHusl.

[Iporpamma 1o ¢uU3UKE HMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCITIOJIP30BaHA YUNUTEISIMU (DU3UKHU TSI COCTABIICHUS CBOMX pab0OYUX TIPOTPaAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO HHHUIIMATHBY YUHUTEIEH U
MPEAOCTAaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAUYECKUX
MOJXO/OB K TMpernojaBaHuio (U3MKU HAa YIIIYyOJIEHHOM YPOBHE NpPHU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O Hambojee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyIas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy>katoieM mupe. LLKompHBI Kype (GU3HKH — CHCTEMOOOpa3yOIInii
JUTsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMEHEeHHnEe (U3NYECKUX 3HAHMM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MaTepuajoB C 3aJlaHHbIMM CBOWCTBaMHU. M3yueHue
($u3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPHUMEHSTh HAy4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM YUEOHBIX HCCIIEIOBAHUN.

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

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BELIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzaiys npearnosiaracT HUCIOJb30BaHUE
IYMaHUTapHOTO MOTEHIMaNa (U3NYECKON HayKd, OCMBICICEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoena npuknaonon nanpasiennocmu. Kypc usuku yriry0iaE€HHOTO ypoBHS
IIPEANOAraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TomM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBa, U
TEXHOJIOTHH.

Hoea »3xkonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIMIEHHBIX DSKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHue coaep:kaHusi MPorpaMMsbl 1Mo (PU3KKE JOJKHO OBITh MOCTPOEHO HA
IPUHIINAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usmku peanuzanus 3THUX
NPUHLIUIIOB 0a3UPyeTCsl Ha UCIIOIb30BAHUH CAMOCTOSITEIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHOro mporecca. s yrimyOnéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuaia, JabopatopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanudyd (QU3MYECKOrOo TpaKkTHKyma. B mepBoMm ciydae
MPaKTUKyM mpoBoauTcs jaubo B koHie 10 u 11 kiaccos, 100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUN B KaXIOM M3 O3THX KiaccoB. BTopoilt cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu sTom mox pabortamu
MPaKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOIIaroBo MHCTPYKIIUU.

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

bonbiioe BHUMaHUE yHENSETCA PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4Hl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3WUYECKOU MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pa3ienioB. /(s kadyecTBEHHBIX 3a/1ay
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbIOOpa
(bU3UYECKOM MOJIEIH ISl CUTYAIlMH MPAKTUKO-OPUSHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOCCIICUCHHIO y4eOHOTO Tpoliecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIero 00pa3oBaHMs JOJIKEH U3Y4aThCs B YCIOBUIX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOJIUMOE
nabopatopHoe 00OpyAOBaHWE I BBIMOJHEHMS YyKa3aHHBIX B IporpaMme IO
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHcTpanimoHHOEe  000OpyAoBaHHEe (OpPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe 1o (U3HKE KIOYEBbIX JAEMOHCTpauui s
WCCJICMOBAHMSI  M3Y4YaeMbIX  SIBIEHUA ¥  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOydamommxca. TemMaTuyeckue KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
WU3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMHU HEJIIMHU U3y4YeHUS] PU3UKHU B 001IeM 00pa30BaHUU SBIISIFOTCS:

dopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOYy4alouMxcs K HaydYHOMY
U3YUYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEII;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJie MO3HaHUs U (HOpPMHpPOBaHUE
MCCJIEIOBATEIBCKOIO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHKHE HAYYHOTO MHPOBO33PEHHSI KAK pE3yJbTaTa U3yYEHHUS OCHOB
CTPOEHUS MAaTepUU U PyHIAMEHTAJIbHBIX 3aKOHOB (DPM3HKU;

(dbopMupoBaHrE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BaHUEM (DU3MUECKUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

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

JlocTikeHrne 3TuX 1elield oOecrneuynBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (U3uKU Ha YPOBHE CPEJIHETO O0IIero o0pa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAaHUN 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHYl  (usuky,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(dbopMHpOBaHUE YMEHHUI MPUMEHATh TEOPETUUECKUE 3HAHUA AJI1 O0OBICHEHHUS
buznyecKnuX SIBICHUNA B MPHUPOAC WU JUIsl MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEeHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nueckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nyeckoil MoJenH, aJeKBaTHOW yCJIOBHSM 3aJladyd, B TOM 4YHCIE 3a]ad
WHXEHEPHOIO XapaKTepa,

NOHMMaHHWE (U3NYECKUX OCHOB W TPUHIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIKH,
OINPENENEHHS TOCTOBEPHOCTHU MOJYYEHHOIO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCCHOHATBHON NESITEIEHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yudeOHoro npeamera «®Duszuka» Ha YpPOBHE CpEAHEro OOIIETro
oOpa3oBaHus BbIOMpaeTCss OOyYalOUMMUCS, IUIAHUPYIOIIMMU —TPOJAODKEHHE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraemeiii B mnporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIbh JElaeT BBIOOP
IpOBEJCHUS JTa0OpaTOPHBIX pPabOT M OMBITOB C YYETOM HWHAWBHIYATbHBIX
0COOEHHOCTEM 00yJaronmxcs.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblilt MeTO O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

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

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE M IU(pPOBBIC
U3MEpUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3UMYECKUX  BEIUYMH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCThb, HACAIBHBIN Ta3, TOUYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTU. Dusnueckas
TEOPHSL.

Pons m mMecto Qu3Nku B (OPMHPOBAHWM COBPEMEHHOM HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANpSKEHUS B IE€NMU TOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBOK jabopaTopued no ¢usuke. [Ipumepsl u3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOI'O JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemenienune, cCKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOpPEHHUE MaTepuaJbHOW TOUYKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpaduKu.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOpPU30HTY. 3aBUCUMOCTb KOOPJAMHAT, CKOPOCTH W
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBoimHenHOE  nBMKEHME. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHICHUUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBUKEHUE CHaApsJOB, LEMHbIE, IIeCTepEHYATble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenbs cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTHUK
JIBAYKEHUS.

CrocoObI UCcIIeIOBaHUS IBHKECHUH.

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

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTU B PELyKTOpE.

CpaBHeHuE TyTEH, TPACKTOPHUM, CKOPOCTEM IBUXKEHUS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsl MPU NMPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBUKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUS (peKOMEHJ0BaHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOpUN).

N3yuenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIUOHATLHON 3aBUCUMOCTH MEXKIY JalbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja OOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



[lepBbii 3akoH HprotoHa. MHepumanbsHbpie cucTteMsl oTcuéra. [IpuHIMn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
WHEPTHOWU MAaCCBHI.

Cuna tspxkecTd. 3aBUCHMOCTb YCKOPEHHsI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT Treorpaguueckod MUpOThl. JIBHXKeHUE
HEOECHBIX TeJ U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

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

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
KAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO JIBHKCHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHHME  PaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CUI €
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLMAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cWil, BOSHMKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U NMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit saxkcnepumenm, nabopamopnovie padomul, nPAKMUKYM.

N3mepenre paBHOACUCTBYIONMICH CUJI IIPH ABMXKEHHHM OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JIBUKEHHS OpycKa IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.



VccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIINX B NPYXHHE H
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

V3y4yeHne NBHKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKHUHYTOH depe3
JErKuit OJIOK.

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

HccnenoBanue nBreHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydenne NBUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTelIbHOE JIBUXKCHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpamieHus. Ilmedo cuiebl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Hemoncmpauuu.

VY ci10BUsL paBHOBECHUSL.

Bunaer paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3axkonbl coxpanenusn 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp macc
CHUCTEMbI MAaTEpUAIBHBIX TOYEK. TeopemMa 0 ABUKEHUHU LIEHTPA MacCC.

Nmnynbe cuiibl 1 UI3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

MomeHT umiynabca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cunpl Ha MajloM M Ha KOHEUYHOM IepemelleHud. ['paduueckoe
MpeCTaBIeHUE PAOOTHI CUIIBI.

MoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuasbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIBHOU TOUKH.



[loTeHnIManbHBIE W HENOTEHUMWAJbHBIE Cuibl. [loTeHnumaneHas >HEprus.
[ToteHuuanpHast SHEPTUS YIPYro AePOpPpMUPOBAHHOW NPy UHBL. [loTeHIManbHas
DHEPrus Tejla B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

Cesi3p pabOThl HEMOTEHIHUANbHBIX CHJI C HW3MEHEHHEM MEXaHU4eCKOU
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaTbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA U TEXHOJIOTHYECKHUE ITPOLIECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKAax.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CHJIBI.

M3MeHeHne 3HepruM Teja Mpu COBEPIICHUN PadOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W NOTCHLMAJIbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMaJICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

M3mepenne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUH.

M3mepeHrne KHHETUYECKOM SJHEPTUH TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUsI TOTEHIMAIIBHON YHEPTUU MPYKUHBI ¢ PaObOTOM CHUJITBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOU meopuu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMkKeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUIL] BellecTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TN U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE AITHUX



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3ompornecchl B
UJCaIbHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEHM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpEeaHE
KMHETUYECKOU SHEPruei MocTynaTeIbHOIo TeIIOBOrO IBUKEHUS €€ YaCTHII.

TexHHYeCKHe YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu I1BUXKEHUS YacTHI] BEIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOI'O JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYIJI.

Mopnenu KpucTauinuecKuX peméTok.

HabGnroaenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npAKMUKyM.

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

N3yyeHue H30TEpPMUYECKOrO Mporecca (PeKOMEHIAOBAHO HCIOJIb30BaHUE
rdpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOTo mporecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

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



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

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

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  Kak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMUYECKONM  cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYECHHUE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YAelbHass W MOJISIpHas
TEIUTIOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruBa. Pacu€r kommuecTBa TEmIOTHI mpu Temionepenaye. I[lonsrue o0
aanabaTHOM TIpoIiecce.

IlepBpiii 3ak0H TepMOAMHAMUKHU. BHyTpenHsist »sHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTpPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3ak0oH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKH JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefa K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumme! nectBus TerioBbix MammH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTUYECKUE acleKThl MCIIOIb30BaHUs TEIJIOBBIX JABUTaTeNiel. TermoBoe
3arpsi3HEHHE OKPY KAIOIIEeH Cpeibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOIIECChI: XOJOAMIbHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHUE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AlUs «TEIJIOBBIX» OTXOJO0B C
UCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHUYECKOTO TOITMBA JIJIS
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPIHUH.

Jemoncmpayuu.

W3meHenune Temneparypsl pu aanadaTudecKoM PacIIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEINIOEMKOCTEN BEILIECTB.



CriocoObI M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHOoN TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Azpecamnivie cocmoanusa eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcauus. VcnapeHue W KuIeHue. Y JeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllileHHbIE W HEHAcChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH M JABJICHUS HACBIIMICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAA U OTHOCUTEbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTaM3auusa. YJIeJbHAs TEIIOTa IUIABJICHUS.
CyOnumariusi.

Hedopmanuu tBEporo Tena. Pactskenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacumpeHue XUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenrue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEeprun B Pa3oBbIX MEPEX0OaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie spienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyuia Jlarutaca.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTHYECKHE IIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpauuu.

TeruioBoe paciupeHue.

CBOIICTBA HACBILLICHHBIX APOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSXKEHHUSI.

OMBITHI C MBUTbHBIMU TJIEHKAMH.

CmaunBaHue.



Kanumisipasie siBIeHuUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHnne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBJIEHUS JIb/IA.

M3ydeHne CBOMCTB HACBIILIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHNH.

N3mepenne ko3 duirenta noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JDiaekTpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnekTpu3auus Ten U €€ MpOSIBIICHUS. DJNEKTpUYecKuil 3apsa. JlBa Buma
DIEKTPUYECKUX 3apsAdoB. [IpOBOAHWKM, IHAJIEKTPUKA W MHOJIYIIPOBOAHUKH.
DJIEMEHTapHBIN JNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUIECKUE 3apsIbl.

HampsokéaHocts  anekTpuueckoro  mond.  [IpoGueiid  3apsn.  Jlunuwm
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MoJsA. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOTO ITOJA. Pa3HOCTH NMOTEHIMATIOB U
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMAN AIEKTPOCTATUYECKOTO NOJA. CBA3b HANPSHKEHHOCTH IOJI U PA3HOCTH
NOTEHIIMAJNIOB ISl JIEKTPOCTATUYECKOTO Moyl (Kak OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynepHO3UIINU AIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0bémy 1mapa. Ilome paBHOMEpHO 3apsiKEHHOM
OeckOHEUHOM TIIOCKOCTU. KapTuHbl JWMHUNA HaNpsOKEHHOCTH JTHX TMOJEH |
DKBHUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JvanexTpuku B 3IIEKTPOCTATUYECKOM oJe. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



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

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

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBrmxkeHHEe 3apsHKEHHONW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUECKOM IIOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, reHepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUJIOIIAIH
IJIACTUH, PACCTOSHUS MEXKIAY HUMU U JUAJIEKTPUUIECKOW NPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OueHka cujl B3auMOJEHCTBUS 3apSKEHHBIX TEI.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHns TOKa B LEH, COAEPKAIIEH KOHAECHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoanuwtil 31eKmMpuiecKuil mok.

Cuna Toka. [TocTOSIHHBIN TOK.

VYcCiloBus CylmIeCTBOBAHUSL IMTOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. MCTOUHMKM
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJHOTO IPOBOJHMKA OT €r0 JUJIMHBI M IUIOIIAJHA ITONEPEYHOIO CEUYCHHS.
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA.

[TocnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux nenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA W TEXHOJOTHYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTUN.

Hemoncmpauuu.

N3MepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAM TONEPEYHOT0 CEUEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coeMHeHNns UICTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANpPSOKEHUS JJIS  JIaMIIbI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMerpa (BoJIbTMETpa).

N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHHKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUECKOro 3J€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMbIKaHHH.

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

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

Tema 3. Toxu 6 pazniuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTh CONPOTUBICHUSI METAIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTb.



DOneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToaynpOBOIHUKMY. CobcTBeHHass W TpHUMECHas IPOBOJUMOCTh
noJynpoBoJHUKOB. CBoiicTBa p—n-niepexosa. [1oaynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpudeckuii TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIIbHBIM
paspsan. Paznmuunele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTy4yeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, padUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papaznes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXaA.

CpaBHEHME MPOBOAUMOCTH METAJIIIOB U MTOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmronenue amextpoiusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanue  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaAKTHKYM.

CnocoObl u3MepeHns (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIEC OTPEUTHOCTH U3MEPEHUN (DU3HUECKUX BEIUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYULIECTBJISIETCS C YUETOM COJIEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuul U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYYHO20
no3HaHuA: SBJICHHUE, HAay4yHbId (akT, rumotesa, (u3uvecKkas BeIUYMHA, 3aKOH,



Teopusi, HaOJIOAEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHHH, N3MEpPUTENbHbIE MPUOOPHI, UPpOBas 1abopaTopusl.

Mamemamuka: peumieHue cuUCTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BeKTopsl U X MPOEKIKU Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpemsl,
yTUIN3alusg OHOOPraHMYECKOro TOIUIMBA JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHNUE U KAUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB M MOJEKYII,
MOJIb BELIECTBA, MOJISIpHAsh Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TN, KUAKOCTEH U Ta30B, KHUAKUE KPUCTAJUIbI, dJICKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBAaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKLUU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), UCTOJIb30BAaHMUE 3aKOHOB COXpaHCHHSI
MEXaHUKH B TEXHUKE (THPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBasi TypOHHa, ObITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
IOJlyYE€HHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOTyTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUH.

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

Cuna Amriepa, e€ HarpaBJI€eHUE U MOJYJIb.

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

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



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

Hemoncmpauyuu.

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

KaptrnHa nrHUN MarHuTHOW MHIYKIIMU TIOJISI IJIMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmopeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnroienne nBuKeHUs MmyyKa 3JICKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENUCTBUS ANEKTPOUZMEPUTEITBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHKOB.

HccnenoBanue AeCTBUSI IOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl Amrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SlBnenue DNEKTpOMAarHUTHOW MWHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOW WHAyKuuu Dapajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC mHAOyKUMM B NPOBOJHHKE, ABWKYLIEMCA B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTM B I1I€MM TOCTOSHHOTO TOKA.
SBnenue camounaykuu. I1C caMOUHAYKIIHH.

DHEprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTPOMCTBA M TEXHOJOIMYECKHUE MPOUECChl: HUHAYKIMOHHAS
Meyb, COJICHOMU/I, 3aIUTa OT JICKTPU3ALMH TEJ MPU ABUKEHUU B MArHUTHOM TOJIe
3emu.

Jemoncmpayuu.

HaOnroienue siBneHus 3JeKTPOMarHuTHOM HHAYKIUU.

HccnenoBanne 3aBucumoct IOJ[C MHAYKIMM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarauTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

UccnenoBanne 3aBucumMocTd JJ1C caMOMHAYKIUMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKMuUKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne NHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHAS] CAMOUHIYKIIHH.

COopka MoJIenH SJIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3zpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPaHEHUs MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUIN M3 MX DHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyna u ¢asza konebanui. CBsI3b aMIUITUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora kojebanuid. Ilepron Manabix CBOOOJHBIX KoJieOAHMIA
MaTeMaTU4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux kKojebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHuyeckre yCTpoOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmroienre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHu Ipy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

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

3aK0H COXPaHEHUS YHEPTUH MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTSAHOTO W TPYKHUHHOTO
MasTHUKOB.

N3yueHue 3aKOHOB JBUKEHHUS TeJa B X0J€ KOJeOaHHl Ha yIpyroM MoJBece.

N3ydeHnne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KoJieOaHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUTMTYJOM CHITbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMAarHUTHBIE Kosie0aHusl. BbIHYyXI€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

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

CuHycouanbHbIi TIEPEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOp W KaTyllKa
VWHIYKTUBHOCTH B LENU CHUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepeaadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

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

TexHruecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUH JIEKTpOIepeiay.

Hemoncmpauuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJI€OaHUM.

['eHepaTop He3aTyXaIOMIUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX/I€HHbIE CUHYCOUJATbHbIE KOJICOaHUSI.

Pe3ucrop, kaTylmika MHIYKTUBHOCTH M KOHAEHCATOp B LIENMU MEPEMEHHOIO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOpa.

Y CTpoicTBO 1 NMPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mojens TUHUH 3IEKTPOIIEepe1adH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

N3yuenue tparncopmaropa.

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

Habmtoienue 3meKTpoOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMAZHUMHbBLE BOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
IpoAoJbHbIE BOJIHBL. Ileproj, CKOpPOCTh pacnpocTpaHEHHs W JJIMHA BOJIHBI
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XCHHE, MpelIoMIICHHE, HMHTephEpEeHLUs |
U pakiys.

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

[IlymoBoOe 3arps3HEHHE OKPY KAIOLIEH Cpebl.

DNEeKTPOMAarHUTHHIE BOJIHBIL. Y CIIOBHS U3MYUYEHUS SJICKTPOMArHUTHBIX BOJH.
B3anmnast oprieHTalnsi BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

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

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

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKArOIIeH Cpeibl.

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

Jemoncmpayuu.

OObpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOI0JIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmoenue oTpaskeHus M MPETOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmonenue naTepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHUYECKHI1 pe30HAHC.

CBoiicTBa yabTpa3ByKa U €ro MpUMEHEHHE.

Habmtoienue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOH W
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KEHHE,
nperoMIIeHUE, MoNspu3anus, AMpakuus, uHTepdepeHIus.

Oo6nHapyxeHue nHHPAKPaACHOTO U YIAbTPAPUOIETOBOTO U3ITyICHHM.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsAMONTMHENHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOU cpene. Jlyd cBera.
ToYeyHbIl HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MTOKAa3aTeb npenoMiieHHs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIEHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully pa3zena AByX ONTHYECKUX CPEN.

Xox nyueit B npusme. [ucnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IlBer.

[TonHoe BHyTpeHHEE oTpaxeHue. [IpenenbHblil yroia MmojJHOrO BHYTPEHHETO
OTPaKECHMUSI.

ColOuparomie U pacceuBaroimiie JuH3bl. ToHkas JuH3a. DOKyCHOE
paccTOsIHUE M ONTHYECKas Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOU C(hEepUYecKoil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKAa3aTess MPEeIOMIICHUS.

@opMmyJia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jyya, NPOWEAIIETO JMH3Y MOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
orntuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka MpsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTtuyeckue npubopsl. Paspemaromas crmocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBuss HaOMOIEHUS MaKCUMyMOB M MHHMMYMOB B HWHTEphEpPEHIITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl KiIacCHUeCKUX
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcClIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: OYKH, JIyna,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpPOCBETICHUE
OTITHKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIICHUs CBETA.

Halnronenue noJiHoro BHyTPEHHET0 OTpakeHus. Mojieib CBEeTOBOIA.

HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Yepe3 IUIOCKOMapalieIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepeHnu cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

Habmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON perETKy.

Habmonenne nudpakiinOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3MmepeHnune nokazaresns npeoMIeHUs CTeKIa.

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

N3mepenne PoKyCHOTO pacCTOSIHHS pacCEUBAIOIINX JTUH3.

[TonyueHnue n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonyuenne n300pakeHusl B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6monenune nudpaxiuu, nHTepdEpEHIINN 1 TIOJIAPU3AIINH CBETA.

N3ydenne noyisipu3alvii CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne nuaTepdepeHIINY JIa3ePHOTO U3IIYUEHHUS HA IBYX IIEISIX.

HaGmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTpA.

N3mepenue nirHbl CBETOBOM BOJIHBI.

[TonydeHue crieKTpa W3JIydyeHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKH.
Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['panuubl  PUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynatsl

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

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

DHeprus U UMIYJIbC PENITUBUCTCKON YaCTUIIBI.

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



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

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMMIYJIbca W DHEPrUU  PEISTUBUCTCKUX  dYacTuil (110
dboTorpadgusiM TPEKOB 3apPsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBasi ¢pusuka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIydYeHHE (M3JIydeHHe aOCONIOTHO YE€PHOrO Tena).
3akoH cMmemienuss Buna. ['mnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. Ctoneroa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJICHHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0 ¥ a0COJIIOTHO OTpaxarollyr MoBepxHocTs). OmbiTel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoiri. Jnuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIeWcsa vactuubl. KopmycKylsipHo-
BOJTHOBOH Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEnenEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®oTor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossaHoi [li1anka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIbI TOKA YE€pPE3 CBETOJIMO/ OT HAIPSKECHHUS.

Tema 2. @u3zuxa amoma.

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

[Toctynatel bopa. U3nyuenue u nornomienne (HOTOHOB MpHU MEpeEXoae aToMma
C OJIHOTO YPOBHS dHEPIUU HA JPYTOM.



Bunel ciektpoB. CekTp ypoBHEN SHEPIUU aTOMa BOJIOPOIA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

HabGnronenue IMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLI.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

Habnronenue TMHeHyaToro CuexkTpa.

HccenenoBanne CIeKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

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

PannoaktuBHOCTh. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amMma-u3imydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3JIy4YEHMs. BIusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3nydenus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siape. SnepHbie cuibl. JledekT macchl spa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AIEPHON DHEPrETUKH.

Mertonsl perucTpalvy U UCCIIENOBAHUS YJIEMEHTAPHBIX YACTHL.

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

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EanHcTBO Qu3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, spepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMOorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM QoTorpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriomuieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (MBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

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

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3MABI, IUIAHETHI, UX BHUIMMOC
JBH>KCHUE.

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIE XapaKTEpPUCTUKHU. /[narpaMma «CrieKTpaibHbII Kilacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW MOCJIEAOBATEIILHOCTU. BHYyTpeHHEe CcTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBazapsl. UEpHBIE ABIPHI B SApax
rajakTHK.

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

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpobieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0ObEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIC co3Be3ausi CeBepHOro MOJyIIapusi U sIpKue
3BE3ILI.

Habmonenuss B Teneckon JIyHbl, IIaHeT, TyMaHHOCTEH W 3BE3AHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTHKYM.

CniocoObl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

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

O0o0maromnee NOBTOPEeHHUE.



O06o0061enne U cucTeMaTH3alus CoepKaHus pa3ienoB Kypca «MexaHukay,
«MonekynspHas puszrka U TepMOIUHAMUKAY», «DIEKTpoAuHaMuKay, «Konebanus
U BOJHBI», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnkay, «DIEMEHTbI ACTPOHOMHUH U ACTPOPUZUKNY.

Ponb Qu3uku M acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIbHON M ATHMYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAYECHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIONICH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoit Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEIACTABICHUIM
0 (usmueckoll KapTUHE MHUPaA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeameTHbie CBSA3M.

NUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM CONEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
nO3HaHUuA: SBJICHHWE, HAy4yHbId (DAKT, rumnoresa, (pU3MUECcKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOBast J1adbopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TPUTOHOMETPHUUYECKHUE
(GyHKLIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NMPOEKUMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mOMOOMST TPEYTOJBHHUKOB,
OTIpeJIeJICHHE TUIONIAIN TIOCKUX PUryp u 00bEma Tel.

Buonocus: >nektpuyeckue SBIECHUS B JKUBOW MpUpone, KoseOaTeabHbIe
JIBW)KCHUS B JKUBOW MNPHUPOAE, OKOJOTHMYECKHME PHUCKH TIpU NPOU3BOICTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3ByKOBasl JMAarHOCTMKAa B MEIWLHUHE, OINTUYECKHE SBJIEHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKasl CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJIEKH MAarHUTHBIX — PY/I,
boToCchEMKA 36eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTop MEepeMEHHOTO TOKA, MHAYKIUOHHAs Ieyb,
JMHUAN 3JIEKTponepenad, 3JIEKTPOABUraTelb, pasap, paaiuoNpUEMHUK, TEIEBU30D,
antenHa, teiepoH, CBY-meub, ynpTpa3ByKOBas JIHArHOCTUKAa B TEXHHKE,



IPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJIHEYHAsl OaTtapes, CITyTHUKOBBIE
NPUEMHMKH, SAEpPHAs DHEPreTMKA M DKOJIOTMYECKUE AacCIeKThl €€ pa3BUTHSL.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATbI

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

rPaKJIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh  TPAXKJAHCKOM  MO3UIMH  OOYyYalOIIErocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTb B CaMOYINpaBIE€HWH B  00Opa3oBaTEIbLHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMAIbHBIMM HWHCTUTYTAMH B
COOTBETCTBHHM C UX PYHKIMUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOM WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIOCOOHOCTH OLICHMBATh CUTYAIlMI0 M MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YUYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIaJia B IOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

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

TPYAOBOI'0 BOCIIMTAHHUSA:



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHUClie CBSI3aHHBIM € (U3UKOW M TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp OyayIien npodeccun 1 peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3OBaHUIO M CamMOOOpa30BaHUIO B
o0nactu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

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

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

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3MKe.

HEHHOCTH HAYYHOI'O MO3HAHUA:

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

OCO3HAHWE IEHHOCTHM HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4deHUs: (PU3MKH OCYIIECTBISATH TMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JESATENbHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbLHbIE yYeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIUpOBaTh M aKTyalIH3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEATh LEIU AEATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
bU3UYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTb COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSAM, OLIEHUBATH PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH pPabOTy B YCIOBHUSX peajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEAaTHBHOE MBIIUICHHE MTPU PEIICHNUN KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

BJIa/I€Th HAy4YHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSAMU U METOJAMHU
buznuecKoil HayKu;



BJaJIeTh  HaBBIKAMU  Y4eOHO-MCCIENIOBATENbCKOW M MPOEKTHOU
JESITEIBHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (hU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHHUIO HOBOTO 3HAHHS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPHU CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISBJISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJM3UpOBATh 3aj1ady,
BBIIBUTAaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl JJis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peleHus;

aHaJIM3UpPOBaTh TIOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS MO0 (U3NKE B TMPAKTHYECKYIO O00JIacTh
KHU3HECATSIILHOCTH,

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora ¢ nundopmanueii:

BJIAJ€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3UUECKOTO COJIEpP KaHUS
W3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHaJli3, CHCTEMAaTU3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMUHBIX
BUJIOB U (hOPM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOIO CONEPKAHMS B Pa3iIMuUHBIX (opMaTax ¢
y4€TOM Ha3HayeHus: WHGOpMAlMU M IIeJIEBOM ayAUTOpUHU, BHIOHpas
ONTUMAJIbHYIO0 (POPMY IPEICTABICHUS U BU3YyaTH3AIIH.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eiCTBHA:



OCYIIECTBIISITh OOIIEHHE Ha Yypokax (U3UKK M BO BHEYPOUYHOUH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

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

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
VH/IMBUIyaIbHON pa0oThI;

BbIOHMpaTh TEMATUKYy U METOJbl COBMECTHBIX AEUCTBHH C y4€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BHIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeaessaTh pojid ¢ Y4ETOM MHEHUI Y4aCTHUKOB, OOCYKIaTh
pe3ysbTaThl COBMECTHON PadOTHI;

OILICHMBATh KaueCTBO CBOETO BKJaJa M KaXJOTO YJYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE€ TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTMHAJIBLHOCTH, MPAKTUYECKOM 3HAUNMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyalusiX,  MOPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATH  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

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

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

coco0CTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHUIO SPYIAUIMH B 00JacTU
($u3MKHN, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



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

BIAJCTh HABBIKAMH TIO3HABATEILHOM pediekcMr Kak OCO3HAHUS
COBEPILIAEMBIX JIECTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJILTATOB U
OCHOBaHUI;

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

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO TNMPUHUMATh PEIICHUS IO HX
CHUIKCHUIO;

MPUHMMATh MOTHBBI M ApPryMEHTBl JIPYTHX NPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NPU aAHAIN3€ PE3YJIbTATOB
JICATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mOCTHX)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHS IMPOTPAMMBI I10
dbuzuke Ui ypOBHS CpeaHEro oOImero o0pa3oBaHus y 0O0ydYarolIuXxcs

COBEpPIIICHCTBYETCS OMOIMOHATBHBIH WUHTEIUICKT, MIPEITOJIAr A0 ITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HYMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJalnTHUPOBATHCS K
OMOITMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOJS U3
CBOHMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAWBATh
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemaTth KOH(MIUKTHI.

[MPEAMETHBIE PE3VYJIbTATBI



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

NOHMMATh POJb (PU3UKK B DIKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIuH  (QU3UYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (U3UUECKOU TEOPHUH B
dbopMHUpPOBaHUU MPEACTABICHUN O (PU3MUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKuX Tel H
IPOLIECCOB (SIBJICHUI): HWHEpIMaNbHas CHUCTEMa OTCYETa, aOCOJIOTHO
TBEpIOE TEJIO, MATEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TmMajJieHue, abCoNIOTHO ynpyras nedopmanus, abCONIOTHO
yHapyroe 1 abCOJIFOTHO HEYNPYToe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTU
U TBEPAOro (KpUCTAIIMYECKOI0) Teja, UACATbHBIN ra3, TOYEUHbIN 3apsi,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paziuyath yCJIOBHUSL (TpaHULIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHWMYECKHE MPOLECChl U SIBJICHMS,
UCIIOJIb3Ys] OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies i1 CKOPOCTH U IEpeMELICHMUS,
3akOoHbl HprOTOHA, npUHLMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUSI UMITyJIbCa U MEXaHUYECKOU
DHEPrUM, CBSI3b PadOTHl CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEprud,
YCIOBHSI PAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCHOJIb30BATh
MaTeMaTH4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3zoBanuii ['anuses, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYyJbCa U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBAaTh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SIBICHUS, UCTIOIb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MoOJEKyIsipHOW GU3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW DSHEpPruer TEIJIOBOTO JBWKEHHUS M KOHLEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJICHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TEMIEpaTypor, YpaBHEHUE
MenneneeBa—Knaneipona, mepBbld 3aKOH TEPMOIAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU I3TOM HCIIOIb30BAThH
MaTEeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA MenneneeBa—KiranenpoHa,

aHAJIM3UPOBaTb M OOBSACHATH AJIEKTPUYECKHE SIBICHHUS, HCIHOJb3Ys
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYNEPIO3ULMN 3IEKTPUUECKUX
IIOJIEH, NPU ITOM YKa3bIBas YCJIOBHS INPUMEHUMOCTH 3akoHa Kyiiona, a
TAK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LENA W JUId 3aMKHYTOM JJIEKTPUYECKOM ILienu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes i 31€KTpoIIu3a);

ONMKCHIBATH (PU3NYECKHUE MPOLIECCHl W SBJIEHUS, HMCIOJb3YysS BEJIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CWJIbI, JaBJEHUE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWJIA TSHKECTH, CUJIA YIPYTOCTH, CHJIa TPEHHUs, MOIIHOCT,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3eMiéil BONM3M €€ MOBEPXHOCTH,
3Heprust ynpyrod nedopmanuy NOPYXKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoytoTHasl TeMIieparypa Teia, paboTa B TepMOJMHAMUKE, BHYTPEHHSS
OHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HIealbHOro Trasa,
OTHOCHUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHIHMAI 3JIEKTPOCTATUYECKOIO MOJIH,
Pa3HOCTh  IOTEHIMAJNOB, JJEKTPOABWKYINAs CHJla, CHIA  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIMPOTHUBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOH/JIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHJEHCALUs, IUIaBICHUE U KPUCTAJUIM3alusl, HAPABJIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIIMATBHOCTh TOBEPXHOCTU
3apsKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BETHMUUHBI OT
APYroM C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, NPU  OTOM
KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH pe3yJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JIENaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEPEHUS, OLCHUBATh AOCOIIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAJIbHYIO YCTAHOBKY, aHAIU3UPOBATh
IOJlyUYEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce IPEaIOKEHHOU
TUIIOTE3BI;

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

pemiaTh pacy€THBIC 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MUEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢u3znyecKkux TEOpUil NpH MCHOJIB30BAHUM MAaTEMaTHYECKHX METOA0B
pelIeHus 3a/1a4, IPOBOAUTh PacYEThl HA OCHOBAHUH MMEIOLIUXCS JaHHBIX,
aHANIM3UPOBAaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloulMe MNPUMEHEHHUsI 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3MKH, a TAaKKE WHTErpalud 3HAaHUM U3 IPYTuX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCyXJI€HUI ¢ OMOPOI Ha N3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NeATEIbHOCTH 4YEeJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU NPOILECcCaMu, C
HO3ULUI 3KOJOTUYECKON 0€30MaCHOCTH, NMPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAK)KE PasyMHOM HCIIOIb30BAHUU JTOCTHKECHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHS YEJIOBEYECKOrO
00111eCTBa;



NPUMEHATH pa3jMyYHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUIECKOTro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHI, TIPU ATOM HCIOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM [JIsi TIOHCKa, TepepadOTKU M TpEeAbsSBICHUA Y4eOHOU H
HAYYHO-TIONYJISIPHON MHPOPMALIUKU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUN
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4YaemMyl0  HMHQOpMAlMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaIuy;

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

paboTaTh B Tpylle C MCIOJIHEHUEM pa3jIMYHbIX COIMAIbHBIX pOJIEH,
IUTAHUPOBATh pabOTy I'PyNIbl, PAMOHAIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHIAPTHBIX CUTYyAaIlHMsX, aJeKBAaTHO OIICHUBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSBIISITS MOTUBAIMIO K OyayIiel mpodecCHOHaTbHON AEITeTbHOCTH IO
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQHIIS.

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

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeIbHOCTH YeI0BeKa, POjib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJb AaCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM 4YeOBE€Ka U JaJIbHEHIIEeM Hay4HO-
TEXHUUYECKOM Pa3BUTUH, 3HaUCHHE ONUCATENbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTHFHON M MPOTHOCTUYECKON (YHKIHMK (PU3NUECKOW Teopuu —
ANEKTPOJUHAMUKH, CIECLHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uku, poib (puzmyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKOM KapTHUHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O PUPO/IE;
paznuyaTh YCJIOBHSl TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIsl, TAPMOHWYECKUE KOJeOaHUs, MaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MAaSTHHK, TAPMOHWYECKUE BOJHBI, HJICATbHBIN
KoJIe0aTEeNbHBIN KOHTYD, TOHKAas TUH3a, MOJIeTIE aTOMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

pa3nuyath yCIOBHUs (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB M
OTrPaHUYEHHOCTH UCTIOJIB30BAHUS YaCTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJNB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsija, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuMW, TmpaBwio Jlenma, cBsa3p  DJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILENU CO CKOPOCTBIO
W3MEHEHHUSI  CHJIBI  TOKa,  TIOCTYyJIaThl  CHEIUaJbHONH  TEOpUU
OTHOCUTEIBHOCTH DUHINITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHE  OWHINTEHHA Ui
doTodpdexra, mnepBpli U BTOpoM mocTynarel bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0OBOTO M MACCOBOTO YKCEN W DHEPTUH B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3MUECKUE TPOIECCHl W SIBICHUS, HUCMOJb3Yys BEIUYUHBI:
HaIPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJISI, PAa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYIIAS CHJIA, WHIYKLIHS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABUKYIIAS CUJIa CAMOMHIYKIHMH, SHEPrusi MAarHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIMYJIbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  TPOTEKAaHUs  (PU3MYECKUX  SBICHUM:
AJIEKTPOMArHUTHASL UHIYKIWS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJIH, Judpakuus, JIUCHEpPCHUs, T[OJHOE BHYTPEHHEE OTpakKeHHe,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpaBJICHUE HMHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

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

MPUMEHSITh OCHOBOIIOJATAaOIIME ACTPOHOMUYECKUE TOHATHS, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUUECKOU
cpele; IBIKEHUS HeOSCHBIX TeJ, SBOJIONNHN 3BE3 U Beenennoii;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl IOJIYYEHHON  3aBUCHMOCTH



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

IPOBOJNUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ, M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJ[yuYEHHBIE PE3yJIbTaThl W JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3bI;

OTKCHIBaTh METO/BI TOTYUEHHUS HAYIHBIX aCTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(Gu3MYEeCKO MOJIENbI0: HAa OCHOBAaHWM aHalM3a YCIOBUSA BbIOMpaTh
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTH
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUi
IpU  WCIONB30BAaHMM MATEMATUYECKUX METOJOB pEUICHHS 3ajad,
POBOANUTH PAcU€Thl HA OCHOBAHUH WMEIOIIUXCS TAaHHBIX, aHAJM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METOABI PELICHUS C YUETOM IMOIYYEHHbIX
pe3yJIbTaToB;

peliaTth KayecTBEHHbIE 3a/ayd, TpeOyloule MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3aenoB Kypca PU3UKH, a TAaKKE WHTETPAIlUN 3HAHUNA U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY PacCyKJIECHUI C OOPOM Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH MPUMEPHl BKIAJa POCCHUMCKMX W 3apyOekKHBIX YUYEHbBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHaJIM3UPOBAaTh U OLIEHUBATH MOCIEICTBUS OBITOBOM M POU3BOACTBEHHON
JESITEIbHOCTH YEJIOBEKa, CBA3aHHONM C (PU3MYECKUMHU TMPOIECCAMHU, C
MO3UINI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKM M TEXHOJIOTMM JUIs JAJIbHEHMIIErO0 pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ WHpOpMAIEe PU3NIECKOTO
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHBIE MH()OPMALIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALINK;

POSIBIISITH OpraHu3alMOHHBIE U M03HABATEIbHbIE yMEHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TpyHmne C HCIOJIHEHUEM PAa3INYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PadOTy TPYMIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYAlMSIX, aJ€KBAaTHO OLEHMBATH BKJAJ KaXJOTO W3
YYaCTHUKOB TPYMIIbI B pELUICHHE pacCMaTPpUBAEMOM MPOOIEMBI;

IPOSIBIISATH MOTUBALMIO K Oyaymied npohecCHOHATBbHON AESITeIbHOCTH 10
CIEHHUATBHOCTAM (U3UKO-TEXHUYECKOTO npodus.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunyecTBO 9acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kourpoabnbie | IIpakTtuyeckn
n/n NMPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThI e padoThl
pecypcbl
Paznen 1. HAYUHbBIN METO/ ITIO3SHAHMUS ITIPUPOAbBI
1.1 Hay4Hb1ii MeTOd MO3HAHUS OIPUPOIEI 6 bubnmorera HOK
) Y A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 bubnnorexa LIOK
https://m.edsoo.ru/f16b68d7
2.2 JlnHamuka 10 bubmmorexa OK
https://m.edsoo.ru/f16b68d7
N but6mmoreka [IOK
2.3 Cratuka TBEPROTO TN > ! https://m.edsoo.ru/f16b68d7
bu6nuoreka [IOK
24 1 1
3aKOHBI COXpPAHEHUS B MEXaHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 35
Paznen 3. MOJIEKYJISAIPHAS ®PU3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 Bubmmorexa [IOK
https://m.edsoo.ru/f16b68d7
3.2 Tepmoannamuka. TemnoBbie MalIMHbI 20 1 bubnmorexa LOK

https://m.edsoo.ru/f16b68d7




33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 bu6nuorexa LIOK
' HEePEXOIbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
bubnunorexa LIOK
. 24
41 UICKTpHIECKoe Hoie https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 hitps//m.cdsoo.ru/f16b68d7
bubmuorexa [JOK
. 6
43| Towu e pasmriHEIX cpeax https:/m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pa3znen 5. PU3HYECKUM MIPAKTUKYM
bubanoreka LIOK
. i 1 1
> Dusiieckiit IpaKTHiyM 6 6 https://m.edsoo.ru/f16b68d7
Wroro no pazneny 16
bu6nunorexa [IOK
1
Pe3epBHOE Bpems 0 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/t Konrpoasbnsie | IIpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
bubmnoreka IIOK
1.1 MaruutHO€ nose 14 https://m.edsoo.ru/39859f
1
bubmnoreka IIOK
1.2 DneKTpoMarHuTHast UHIYKIUs 13 1 https://m.edsoo.ru/39859f
1
Hroro no paszneny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
bu6anoreka LIOK
2.1 Mexanuuyeckue KoiebaHus 10 https://m.edsoo.ru/39859ef
1
bub6anoreka LIOK
22 DNeKTpOMarHuTHbIE KoJeOaHUs 15 https://m.edsoo0.ru/39859ef
1
bubnunorexa LIOK
MexaHu4ecKue 1 AIeKTPOMArHUTHBIE
2.3 10 1 https://m.edsoo.ru/39859%f
BOJIHBI |
bubnunorexa LIOK
2.4 Orntuka 25 1 https://m.edso0.ru/39859ef

1




Hroro no pazneny 60
Pazzea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
bubnunoreka LIOK
3.1 Ocnosbl CTO 5 1 https://m.edsoo.ru/39859ef
1
Wroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmnoreka IIOK
4.1 KopnyckynsipHO-BOIHOBOM JTyanu3m 15 https://m.edsoo.ru/39859f
1
bubmnoreka IIOK
4.2 ®duzuka aroma 5 https://m.eds00.ru/39859¢f
1
®du3nKa aTOMHOTO SApa U DJIEMEHTAPHBIX bubmorexa [IOK
4.3 P p 5 https://m.edsoo.ru/39859f
YaCTHI] 1
Hroro no paszneny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
but6mmoreka [IOK
5.1 DNeMEeHTHl aCTPOHOMHUU U acTpoPU3UKU 12 https://m.edsoo.ru/39859f
1
Uroro no pazgeny 12
Pa3nen 6. PUSHUYECKHM TPAKTUKYM
bubanoreka LIOK
6.1 OU3nYeCKUil MPaKTUKYM 16 16 https://m.edsoo0.ru/39859f
1




Hroro no pazneny 16
Paznesn 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucremaTu3aius 1 0000IIeHNE
but6mmoreka [IOK
MPEIMETHOTO COACPIKAHMSI U OTIBITA
7.1 . 15 https://m.edso0o.ru/39859¢f
NEeSTEIIbHOCTH, TPHOOPETEHHOTO MPHU )
n3yueHuu kypca ¢usuku 10 — 11 kmaccon B
Wroro no pazneny 15
bubmuorexa [JOK
PesepBHOe Bpemst 10 https://m.edsoo0.ru/39859f
1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoimmuecTBo yacoB DJIEeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTuuecku
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIE
padoThI e padoThbI
pecypchl
1 ®dusnka — pyHAaMeHTalIbHAasl HayKa O 1 bubnnorexa [HOK
IIPUPOLJE https://m.edsoo.ru/1beef346
) Hayunslii MeTO O3HAHUSA U METO/BI 1 bubnnorexa [JOK
rccaea0BaHus GU3NYECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIeCCe
bu6mmoreka [IOK
3 no3Hanus npupoasl. Habmoaenue u 1
https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pU3MKe
4 Crnioco0r1 nu3mepeHus: GpU3NIECKUX | bubnuoreka [IOK
BEJINYNH https://m.edsoo.ru/ca2def03
AGCoIt0THAs M OTHOCHUTENbHAS
. bubmuorexa [JOK
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1
https://m.edsoo.ru/7f18fda3
BEJIMYMH
MonenupoBanue B ¢pusuke. Poib n
6 MecTO (PU3UKU B POPMUPOBAHUH 1 bubnuorexa [IOK
COBPEMEHHOM HAYYHOW KapTHHBI MUPA, https://m.edsoo.ru/eabbded1
B IIPAKTHYECKON IEATEIBbHOCTH JIFOIEH
Mexannueckoe aBrxkeHue. Cucrema
7 orcueta. OTHOCUTEIBFHOCTD 1 bu6mmoreka [JOK
MEXaHU4eCKoro aBuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4 MEXaHUKH
8 Pannyc-BekTop MarepuaibHOM TOUKH, 1 bubnmoreka [JOK




€ro MPOCKIUN HAa OCU KOOpAMUHAT.

Tpaexropus. [lepemenienue. CKopocTsb.

NX npoekiuu Ha OCH KOOPAMHAT

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

PaBHOMEpHOE NIpsAMOJIMHEITHOE
nBkenue. I'paduueckoe onucanue

bu6mmoreka [IOK

9
PaBHOMEPHOTO MPAMOJIMHENHOTO https://m.eds00.ru/89ba7190
JIBUKEHUS

10 CnoxxeHue nepeMeneHuidi U CKOpOCTel. bubnnoreka [JOK
Pemenue 3anau https://m.edsoo.ru/761d18aa
HepaBHnomepHoe aBuxeHue.

1 MrHoBeHHasi CKOPOCTh. Y CKOPEHUE. bubmuoreka [JOK
[IpsmonuHeiHOe TBUKEHHE C https://m.edsoo.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 OPSIMOJIMHENHOIO ABMIKEHHUS C bubmmorexa [IOK

P https://m.edsoo.ru/b7560bbf
IIOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe najeHue. Y CKopeHue

13 CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuorexa [JOK
KOOpPAHWHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX rpapuKu

14 JIBu>keHue Tena, OpOIIeHHOTO MO/ bu6mmorexa [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonunelinoe nBuxeHue. J[Brxenne
10 OKPYKHOCTH. YTJIOBas U JIMHEWHAs

15 ckopocth. [lepuon u yactora bubmmorera [IOK

P FeP ) https://m.edsoo.ru/33196fbe
LleHTpOCTPEMUTENBHOE U TTOJTHOE
YCKOpEHHE
16 KonTponbHas pabota mo Teme bubnmoreka [JOK




"Kunemartnuka"

https://m.edsoo.ru/1242f32e

[TepBsiif 3akoH HproTOHA.
WNuepuuanbHbie CUCTEMBI OTCUETA.

bu6mmoreka [IOK

17
[Tpuniun otHocuTenbHOCTH [ anumnes. https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA
. bu6mmoreka [IOK
Cuiia. PaBHOIEHCTBY OIS CHJIA.
18 . https://m.edsoo.ru/141d383
Bropoii 3akon Herotona. Macca 7
19 B3aumopeiictue ten. Tperuii 3akoH bubnuorexa [JOK
HrroTona https://m.edsoo.ru/57dba505
[Ipunuun cynepmno3uiuu cui. Pemenue
P yHep bu6mmoreka [IOK
20 3a/1a4 Ha TPUMEHEHUE 3aKOHOB
https://m.edsoo.ru/bdf997{b
Hprorona
3aKOH BCEMUPHOTO TATOTEHUSI.
. bubnuotexa [JOK
21 OKBUBAJIEHTHOCTb I'PABUTALIMOHHON U
. https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
2 Cuia TSKeCTH U yCKOPEHHE bubnmnoreka [JOK
CcBOOOIHOTO ITaJECHUS https://m.eds00.ru/22757126
JIBukeHre HeOECHBIX Te U UX
7 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnuoreka [IOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnmoreka [JOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena i
https://m.edsoo.ru/Qae2cd84
Cuna tpenus. [Ipupoaa u BUIbI cui bubnuorexa [IOK
25 TpeHus. JIBUKEHHE B KUIKOCTH U Tra3e ¢ https://m.edsoo.ru/1fa86499
YYETOM CHUJIbI COIIPOTUBIIEHUS CPEIbI https://m.edsoo.ru/2cb29676
26 JHaBnenue. ['napocratuueckoe bu6mmoreka [IOK




nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad

AGCOIIOTHO TBEPAOE TEIO. bubmmoreka [JOK
27 [ToctynarenbHOE M BpalaTeabHOE bubnnoreka [HOK
JIBIOKEHHUE TBEPLOIO Teja https://m.edsoo.ru/2b95d57¢
bub6mmoreka [IOK
MOMEHT CUJIbl OTHOCHUTENIBHO OCH
28 https://m.edsoo.ru/653d345
BpateHus. [1neyo cubl 9
CrnosxeHue cuil, NPUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TskecTu Tena. bubnuorexa [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus
bubnnoreka [JOK
30 Permrenue 3amau 1
https://m.edsoo.ru/dc1caac0
31 KonrtponbHas pabora no Teme bubnuoreka [IOK
"Munamuka. Ctatuka TBEporo tena" https://m.edsoo.ru/9f5a574¢
NMnynsc MaTepralbHONW TOYKH,
bu6mmoreka [IOK
CUCTEMbI MaTepUANIbHBIX TOYEK. LleHTp
32 https://m.edsoo.ru/4bb8294
Macc CUCTEMbI MaTEPUAIbHBIX TOUEK. b
TeopemMa 0 IBM>KEHUH IIEHTPa Macc B
NmMnynbc cuiibl 1 13BMEHEHUE UMITYJIbCA
33 Tena. 3aKOH COXPAaHEHMs UMITYJIbCca bubmmorexa [OK
' P y ' https://m.edsoo.ru/13f0a221
PeakTuBHOE NBUXKEHUE
MoMeHT uMItyibca MaTepUATBHON
34 Touku. [Ipencrasienue o coxpaHeHuu bubnnorexka [JOK
MOMEHTA UMITYJIbCa B LIEHTPAIBLHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bubnnorexa [JOK
35 Pemrenue 3amau &

https://m.edsoo.ru/f7706d63




PaGoTa cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemenienuu. ['paduueckoe

bu6mmoreka [IOK

36
MIpe/ICTaBICHUE PAOOThI CHITHI. https://m.edsoo.ru/913974c7
MoOUHOCTh CHIIBI
Kunernueckas sneprus. Teopema 00
N bub6mmoreka [IOK
37 W3MEHEHUU KMHETHYECKOW SHEPTUun
. https://m.edsoo.ru/9a5e2e74
MaTepUuaIbHON TOYKU
[ToTenunanbHbIe U HEIOTEHIMABHBIE
bubmuorexa [JOK
38 cwibl. [lotennuaneHas sueprus. Bropas
https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbs kKocMuueckasi ckopocTb. CBs3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
. bubmuorexa [JOK
39 M3MEHEHUEM MEXaHUYECKOM 3Heprun
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON YHEPTrUU
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
by YHPY . bubmuorexa [JOK
40 VYpaHenue beprynau s ueanbHON
https://m.edsoo.ru/f30f43b6
KHUJKOCTH
41 KonrtponsHas pabota no reme "3aKoHbl bubnuoreka [IOK
COXpaHEHUs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
PazBuTue npencraBienuii 0 npupoe
bubnnoreka [JOK
42 TernoTel. OcHOBHBIE nonoxkeHust MKT. 1
https://m.edsoo.ru/b0a4445f
Huddyzus. BpoyHoBckoe ABUKEHHE
CrpoeHue ra3000pa3HbIX, )KUIKUX U
bu6mmorexa [IOK
43 TBEPJbIX TeN. XapaKTep IBUKEHUS U
N https://m.edsoo.ru/c44d02e2
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
44 Macca u pazMepsl MOJIEKYJT (aTOMOB). bubnuotexa [JOK

Komuuecto BCIICCTBA. ITocTossHaas

https://m.edsoo.ru/c5b72ab7




ABoraapo

Temmneparypa. TerioBoe paBHOBECHE.

bu6mmoreka [IOK

45 https://m.edsoo.ru/0070d49
xkama Henbcus 3
46 Pemenue 3agau bubmmorexa [OK
https://m.edsoo.ru/1531aba5s
bubmuorexa [JOK
47 Nnean i ras. ['a3oBbIe 3aK0
ACHIBHBI T BPIC SAKOHRL https:/m.eds0o.ru/1deb2367
43 VYpaBuenue MenpaeneeBa-Knanerpona. bubnnoreka [JOK
Pemenue 3agau https://m.edsoo.ru/8d12¢328
49 AbcomtoTHas TemrepaTypa. 3aKkoH bubnnoreka [JOK
JanbpToHa https://m.edsoo.ru/14e02d 1f
bubmuorexa [JOK
N3omporeccel B neanbHOM Ta3e ¢
50 https://m.edsoo.ru/68878d5
MTOCTOSSHHBIM KOJIMYECTBOM BEIIIECTBA 1
I'paduueckoe npescraBieHne bubnnoreka [JOK
51 M30IIPOIIECCOB: U30TEPMA, U30X0Pa, https://m.edsoo.ru/1344327
u3obapa b
bu6mmoreka [IOK
52 OcHoBHoe ypaBHeHue MKT
P https://m.edsoo.ru/c8094721
bu6mmoreka [JOK
53 Pemenue 3ana
HHCHAE 39T https://m.edsoo.ru/10265a05
CBs13b aOCONMIOTHON TEMIEpaTyphl
TEPMOJAVMHAMUYECKON CUCTEMBI CO
54 CpeaHEeN KUHETUYECKON YHEPTUEH https://m.edsoo.ru/c38af875
MOCTYMATEIbHOTO TEIIJIOBOTO JBMKCHUS
€€ JacTHuIl
55 O06o00mmeHne 1 cucTeMaTH3alns 3HaAHUI bu6mmoreka [IOK




o teme "OcuoBer MKT"

https://m.edsoo.ru/09d12fd8

KontponbHas padota mo teme "OCHOBBI

bubmuoreka [JOK

56
MKT" https://m.edsoo.ru/13adad59
TepMmoauHamMuueckas cuctema. 3ajgaHue
BHEIIHUX ycyoBui juis T/l cucteMsl.

57 Breminue v BHyTpeHHUE TapaMeTpPBI. bubmmoreka [JOK
[TapameTpst T/l cuctemMbl Kak cpeHuE https://m.edsoo.ru/5f8d38a3
3HAUYEHMS BEJIMYHH, OIUCHIBAIOLIUX €€
Ha MUKPOCKOITIUYECKOM YPOBHE
HyneBoe Hauano TepMoOAMHAMUKH.

bubmuorexa [JOK
58 Camonpou3BoiibHas penakcamus T/]
https://m.edsoo.ru/8ec512f0
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mopens naeanbHOTO raza B bu6mmoreka [IOK

59 TepMOAVHAMUKE. Y CIIOBUSA https://m.edso0.ru/2935500
MIPUMEHUMOCTH 3TOU MOJEIH 1

60 VYpaBuenue MenneneeBa-Kinaneiipona u bubnuotexa [JOK
BBIPAKCHUE JIJI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
BrIpaxxenue 11 BHyTpEHHEN YHEPTUH

61 OJIHOATOMHOTO HJICAJIbHOTO Ta3a. bubnuotexa [JOK
KBazucrarnueckue 1 HeCTaTHUECKUE https://m.edsoo.ru/acScacl5
IIPOLIECCHI
DOnemeHTapHas paboTa B

bu6mmoreka [JOK
TepMoarHamMuKe. Beraucienue paboTs

62 https://m.edsoo.ru/741d573
o rpaduky mpoiiecca Ha pV- g
Jrarpamme -

Tennonepenaua kak crocod U3MEHEHUS bubnuorexa [IOK
63 BHyTpeHHel sHeprun T/l cuctemsbl 6e3 https://m.edsoo.ru/3d73456

COBEpILICHHS PabOTHI

1




KonBeknus, TerionpoBogHOCTb,

bu6mmoreka [IOK

64
HU3JIy4YEHHUE https://m.edsoo.ru/157b54cd
KomunuectBo Temiorsl. TenmaoéMKOCTh
65 Tena. Y ienpHas u MOJIsipHas bubnunoreka [HOK
TEIJIOEMKOCTH BellecTBa. Y ICIbLHAS https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAaHUsI TOILJIUBA
66 Pacuér xonuuecTBa TENIOTHI ITpU bubmuoreka [JOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
bubmuoreka [JOK
[TonsTre 06 aquabaTHOM Mmporiecce.
67 . https://m.edsoo.ru/d809882
[TepBbIit 3aKOH TEPMOAMHAMUKH 4
KonnyecTBo TemioTsl u paboTa Kak
. bubnuorexa [JOK
68 Mepbl U3MEHEHHUS BHYTPEHHEN SHEPTrUn
https://m.edsoo.ru/b047alcd
T/l cucteMsl
BTopoii 3ak0H TepMOIMHAMUKY IJIs
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnnorexka [JOK
npoueccoB. HeobpaTumocts https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLIECCOB
70 [TpuHIMITBI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
MammuH. KITJ] https://m.edsoo.ru/2e945513
71 MaxkcumansHoe 3HaueHue KIT. [{ukn bubmuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bubmuorexa [JOK
72 Pemenue 3amau 1
https://m.edsoo.ru/b3efal 8b
OKOJIOTHYECKHUE aCTICKThI
7 HUCIOJIL30BAHUS TEIJIOBLIX JIBUTAaTEIICH. bu6mmorexa [IOK

TernnoBoe 3arpa3HEHUE OKPYKaroIen
Cpensl

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




bubmuoreka [JOK

74 Pemenue 3amau
https://m.edsoo.ru/c8c70432
O0001enne ¥ CUCTEMATH3AMS SHAHUH
" bubmmoreka [JOK
75 o teme "Tepmonunamuka. TermnoBbie
" https://m.edsoo.ru/28d62b3f
MaIlHBI
76 KonrponsHas pabora o Teme bubnuorexa [IOK
"TepmoauHamuka. TernaoBsie MaIUHbI" https://m.edsoo.ru/1b6e26c5
[TapooGpa3oBanue U KOHICHCAITHS.
77 Ucmapenue u xunenue. Y genpHas bubnnorexa LIOK
P ' https://m.edsoo.ru/6f8¢6777
TEIUI0Ta NapooOpa30BaHUs
HacepImeHHbie 1 HEHACHIIICHHBIC TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH
M JaBJICHUS HACBIIIEHHOIO 1apa OT
P bubmuorexa [JOK
78 TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT
. https://m.edsoo.ru/f5¢17d02
00BbEMa HACKHIIIIEHHOTO Tapa.
3aBUCUMOCTD TEMITEPATypPhl KUTICHHUS OT
JaBIEHUS B )KUIKOCTH
79 BnaxxnocTs Bo3yxa. AGComoTHAS 1 bubnuotexa [JOK
OTHOCHUTEJIbHAS BJIAXXHOCTh https://m.edsoo.ru/30ebbb79
bubnuoreka IIOK
80 Pemrenne 3amau 0
https://m.edsoo.ru/18e95ff3
Teépnoe Teno. Kpucramnmueckue u
. bubnuorexa [JOK
81 amopdHbIe Tena. AHU30TPOIHS CBOMCTB
https://m.edsoo.ru/20a88a03
KpUCTAJIJIOB
[InaBneHue n KpUCTATUIU3ALIMSL.
bu6mmorexa [IOK
82 VnenapHas TEIIOTA IDIABICHUS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
83 JHedbopmaruu TBEpAOTO TETA. bubmuorexa [JOK




Pactsxenue u cxxarue. Casur. Moayinb
HOwnra. [Ipenen ynpyrux nedopmanuii

https://m.edsoo.ru/dalaabl0

TennoBoe pacmMpeHue KUIKOCTEN 1

R bu6mmoreka [IOK
84 TBEPABIX TEJ. AHFAPMOHU3M TEILJIOBBIX
. https://m.edsoo.ru/7baSedf2
KOJIeOaHUM YacTHI] BEIIECTBA

25 [Ipeobpa3zoBanue sHEPrUn B Pa3zoBBIX bubmmoreka [JOK
nepexonax https://m.edsoo.ru/97a0672f

bubmuorexa [JOK

86 YpaBHeHHe TEMI0BOro 6amaHca 1

https://m.edsoo.ru/ab1521fb
bubmuorexa [JOK

87 Pemrenue 3amau

A https://m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HaATSKEHUE.

28 Kanunnsipueie sBienus. Jlapnenue noa bubmuorexa [JOK
HWCKPUBIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyia Jlamiaca
O06001eHre U cucTeMaTu3aIus 3HaHUA

89 1o Teme "ArperatHble COCTOSIHHS bubmorexa HOK

P ) https://m.edso0.ru/0b52575¢
BemecTBa. Ma3oBbIe NEPEXOIbI
KonTponbHas pabota mo Teme
90 "ArperatHble COCTOSIHUSI BEIIECTBA bubmorexa HOK
P \ ’ https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOBI
DnekTpu3anus Tel U €€ MpOosIBICHUSI.

ol Dnektpuueckuii 3apsia. [[Ba Buna bubnmoreka [JOK
AJIEKTPUYECKUX 3apsaoB. [IpoBoaHUKH, https://m.edsoo.ru/1aff445f
JUDJICKTPUKU U TTOJTYTTPOBOTHUKH
DJIeMEHTapHBINA JIEKTPUUECKHUH 3aps.

P P P bubmuorexa [JOK

92 3aKOH COXpaHEHHsI SJEKTPUUECKOTO

3apsna

https://m.edsoo.ru/f49afd24




BzaumopeiictBue 3apsnoB. Toueunbie

bubmuoreka [JOK

93 https://m.edsoo.ru/445b774

3apsabl. 3akoH Kynona 6
bu6mmoreka [IOK

94 Pewrenue 3anau https://m.edsoo.ru/6b87ec5a

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

05 DnekTpuyeckoe noje. Ero neiictBue Ha bubnunoreka [HOK
DIJIEKTPUUYECKHUE 3apsiabl https://m.edsoo.ru/05c6bfal
Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIS.

96 [TpoGublii 3apsz. Jlunuu bubnuorexa [JOK
HANPsHKEHHOCTH 3JIEKTPUYECKOTO TOJIS. https://m.edsoo.ru/3dac6957
OnHOpOAHOE 3IEKTPUUYECKOE T10JIE
IloTenuanpsHOCTD bu6mmoreka [IOK

97 3JIEKTPOCTATUYECKOrO 1os. PazHocTh https://m.edsoo0.ru/8002144
MMOTEHIMAJTIOB U HANPSKEHUE 7
[loTenuumanbHas sHEPrUs 3apsia B

98 JEKT OCTaTI/IquKm\I: noJsie I;_[OTeH nan bubmmorexa [OK

p ' I https://m.edsoo.ru/af5fa389
3IEKTPOCTATUYECKOTO MO
CBs13b HANPSHKEHHOCTH TIOJIS U

99 A3HOCTH MOTEHIIUAJIOB JIJIs bubmorexa HOK
p H A https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO MO

100 [IpuHIun cynepno3unumn bubnnoreka [JOK
INEKTPUUECKUX MOJIEN https://m.edsoo.ru/Ocfe4abe

b K

101 Pemenne 3agau nomorexa [0

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

102 [Tone Toueunoro 3apsana. [Tome bu6mmorexa [IOK
PaBHOMEPHO 3apsKEHHOU chepbl https://m.edsoo.ru/b297b5c3

103 [Tone paBHOMEpPHO 3apsiKEHHOTO MO bubmuorexa [JOK




00béMy mapa. [lone paBHOMepHO
3apsHKCHHON OECKOHEYHOU TIOCKOCTH

https://m.edsoo.ru/f7a665ee

104 [IpoBOHUKY B 3JIEKTPOCTATUYECKOM bubnunoreka [HOK
rnoJje. YcjaoBrUe paBHOBECHUS 3apsJI0B https://m.edsoo.ru/32405eab
105 JIMBIIEKTPUKHY U TIOJIyIIPOBOJHUKH B bubnmoreka [JOK
3JIEKTPOCTATUUYECKOM MOJIE https://m.edsoo.ru/060ebab5
Konnencarop. D51eKTpoEMKOCTh
106 KOHJIEHCATOpa. DJIEKTPOEMKOCTh bubmorexa LHOK
A pa. p https://m.edso0o.ru/845b4f73
IJTIOCKOTO KOHJIEHCaTopa
107 [TapamrensHOE COEIMHEHNE bubnnorexa [HOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COCAUHEHNE bubmuoreka [JOK
KOHJICHCAaTOpPOB https://m.edso00.ru/1€992920
109 DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa bubmmorexa [TOK
PHDLSap A P https:/m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pellienne 3a1a https://m.edsoo.ru/5fb2acb5
A https://m.edsoo.ny/2743404
0
111 JIBr>keHue 3apsKEHHOM YacTULIBI B bu6mmoreka [IOK
OHOPOJHOM DIIEKTPUYECKOM MOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o00menne 1 cucTeMaTH3aIys 3HaHUI bubmuoreka [JOK
1o Teme "DnekTpuyeckoe noJie" https://m.edsoo.ru/5752603f
114 KonrtponsHas pabora o teme bubnuorexa [IOK
"DnexkTpuyueckoe mnoie" https://m.edsoo.ru/cefe90e9
115 Cuna toka. [TocTosiHHBIN TOK. Y CIIOBUS bubmmorexa [IOK

https://m.edsoo.ru/233311b




CYHICCTBOBAHUSA IMOCTOAHHOT'O
QJICKTPHUYCCKOI'0 TOKa

|

bu6mmoreka [IOK
116 14 .H 2J1C
crounuku Toka. Hanpsienue u 31 https://m.edsoo.ru/0839al15
117 3axon OMa 11 ydacTKa LEenu. bubmuoreka [IOK
DNEeKTPUYECKOEe COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCThH COITPOTUBIICHUS
118 OJIHOPOJIHOT'O MPOBOJITHUKA OT €0 bubmuorexa [JOK
JUIMHBI U TUIOLIAAV ITIOTIEPEYHOr0 https://m.edsoo.ru/95fcdf51
CeUYeHUs
119 Y nensHO€ CONPOTUBRIICHUE BENIECTBA. bu6mmoreka [IOK
Pemenue 3agau https://m.edso0o.ru/437f8300
120 ITocnegoBarensHOE, MapamieabHOE, bu6mmoreka [IOK
CMELIAHHOE COEUHEHNE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX JIEKTPUUECKUX bubnuotexa [JOK
uenei. IlpaBuna Kupxroga https://m.edsoo.ru/1794cf37
bu6mmoreka [IOK
122 Pemenue 3agau https://m.edso0o.ru/3881b46
9
123 Pabota s>nekTpuueckoro Toka. 3akoH bubnmnoreka [JOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
124 Pemenue 3amau bubmorexa LIOK
https://m.edsoo.ru/6761bfOf
MOMIHOCTD JEKTPUIECKOTO TOKA.
bu6mmoreka [JOK
125 TenmoBas MOIITHOCTH, BBIICIsAEMAs Ha
https://m.edso00.ru/99750a6f
pe3ucrope
bub6 OK
126 Pemenue 3amau nomorexa L

https://m.edsoo.ru/eb72fc24




127 O/1C 1 BHyTpEeHHEE CONPOTUBIICHUE bubnunoreka [HOK
HUCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 1Sl OJTHOM (3aMKHYTOH ) bubnuorexa [JOK
AJIEKTPUYECKON LIeTTH https://m.edsoo.ru/221f40fb
bub6mmoreka [IOK
129 Pemnrenue 3anau https://m.edso0.ru/3580b67
9
b K
130 MouHOCTh HICTOYHHKA TOKA nommorexa [0
https://m.edsoo.ru/a0ae51d8
bubmuoreka [JOK
131 Koportkoe 3a aHue
POTIOC SaMBIIatH https://m.edsoo.ru/546f5632
bu6mmoreka [IOK
132 KonzeHcarop B ienu noCTOSHHOTO TOKa
https://m.edso0.ru/3536813¢e
bu6mmoreka [IOK
1 P
33 CHICHAC sakad https://m.edsoo.ru/4410cef0
134 Pemenue 3agau nmo reme "llocTostHHBIN bu6mmoreka [IOK
ANEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
" . bu6mmoreka [IOK
Pemenue 3agau nmo teme "llocTostHHBIN
135 . " https://m.edsoo.ru/744261b
AIEKTPUIECKUN TOK o
136 Pemenne 3amaq mo teme "IlocTostHHBIN bubmuoreka [JOK
AJIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O06001enre 1 cucTeMaTh3aIs 3HaHUIA
137 mo Teme "TIOCTOSTHHBIN ANEKTPUISCKUN bubmorexa [IOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonrtponsHas pabora no teme bubnuorexa [IOK
"TToCTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
139 DneKkTpruyecKasi MpoBOAUMOCTD bubnmoreka [JOK




Pa3IMYHbIX BEUIECTB. DJIEKTPUUECKUM
TOK B MeTaju1ax. CBEpXIIpOBOIUMOCTh

https://m.edsoo.ru/da794295

DJIEKTPUYECKUHN TOK B paCTBOpax U

bubmuorexa [JOK

140 paciuiaBax 3JIEKTPOJIMTOB. 3aKOHbI https://m.edsoo.ru/4b42349
Dapajest 111 JISKTPOIIN3a 1
bu6mmoreka [IOK
141 DnekTpuyeckuil Tok B razax. [1mazma
P https://m.edso0.ru/92d92f76
142 DIEeKTPUYECKHI TOK B BaKyyMe. bubnunoreka [JOK
Bakyymnsbie npubopbl https://m.edsoo.ru/2E+160
143 DIEeKTPUUYECKHI TOK B bubnnoreka [JOK
IOJIYIIPOBOAHUKAX https://m.edsoo.ru/ab61c660
bubmuorexa [JOK
144 [TonynpoBoaHUKOBEIE TPUOOPHI https://m.edsoo.ru/8362220
0
@uU3NYECKU NPAKTUKYM 110 TEME
"N3MepeHue cuiibl TOKa U HapsHKEHUS
B LIETIH MIOCTOSTHHOTO TOKA MpPH MOMOIIN
aHAJIOTOBBIX U HU(PPOBBIX
145 W3MEPUTEIIBHBIX 1? 1:1)/160 oB" WiIn bubmmorexa [TOK
" p p p . https://m.edsoo.ru/5643ea56
3HAKOMCTBO C IUPPOBOI
naboparopueii o gusuke. [Ipumepsl
n3MepeHus GU3NIECKUX BEIIMUUH TTPH
MMOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"
Pu3nYeCKUil NPAKTUKYM IO TEME
146 "N3yueHre HepaBHOMEPHOTO TBUKEHUS bubnuorexa [IOK
C LEJBIO ONPEIeICHUS MTHOBEHHOM https://m.edsoo.ru/f6292f5f
ckopoctu"
147 OU3NYECKUI TPAKTUKYM 10 TEME bu6mmoreka [IOK




"N3mepeHue ycKOpeHusl Ipu
MPSIMOJINHEITHOM pPaBHOYCKOPEHHOM
NBIDKEHHUHU 110 HAKJIOHHOM IIOCKOCTH"
nnu "HccrnenoBanue 3aBUCUMOCTY IIyTH
OT BPEMEHHU IIPH PaBHOYCKOPEHHOM
NBIKeHUN"

https://m.edsoo0.ru/6960b6ef

148

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue ycKOpeHHsi CBOOOIHOTO
najgeHus" win "M3yueHnue aABuKEHUs
Tesa, OpOIIEHHOTO0 TOPU30HTAIBHO"

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3yueHue qBUKEHUS Teja 110
OKPY>KHOCTH C IIOCTOSIHHOM 110 MOJYJIXO
ckopoctbio" nin "HccnenoBanue
3aBHCUMOCTH NepHoAa o0palieHus
KOHHUYECKOTO0 MasiTHUKA OT €r0
napamerpos”

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

150

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenne paBHOAECUCTBYIOLIEHN CHUIIBI
IIPU JABMKEHUH OpycKa 110 HaKJIOHHOM
mwockoctu" win "IIpoBepka runoTessl o
HE3aBUCHMOCTH BPEMEHU JBUKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €ro Macchl'”

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db8
4

151

@u3nYeCKUil NPAKTUKYM IO TEME
"HccenqoBanne 3aBUCHMOCTH CHIT
YOPYTOCTH, BOSHUKAIOUIUX B IPYKUHE U
PE3MHOBOM 00pasIle, OT UX
nedopmanuu” wnn "M3ydyenue

bu6mmorexa [IOK
https://m.edsoo.ru/b55b81al




JIBUYKEHUSI CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, [IEPEKUHYTON Yepe3 JIETKUI
610K"

152

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenune kodhuimenta TpeHus mno
BEJIMYMHE yTIIOBOTO KO HImeHTa
3aBucumoctd Frp(N)" unu
"UccnenoBanue ABMXKEHUS OpycKa 1o
HAKJIOHHOM TJIOCKOCTHU C TIEPEMEHHBIM
kod(purmeHToM TpeHus" uiIn
"N3yueHue IBUKEHUS TPy3a Ha Baly C
TpeHuem"

bubmuorexa [JOK
https://m.edsoo.ru/b83b160
7

153

du3nuecKuil MPakTUKYM 110 TeMe
"HccnenoBanue yciaoBUH paBHOBECHS
TBEPIOTO TeNA, UMEIOIIETO OCh
BpameHus" win "KoHctpynposanue
KpPOHILUTEHHOB U PacuéT CHJI ynpyrocTu"
nin "H3ydyeHne ycTonuuBOCTH
TBEPJIOrO TeJa, UMEIOLIETO IUI0IAb
onops!"

bu6mmoreka [JOK
https://m.edsoo.ru/4a04f4f7

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHune umiynbca Tena mo
TopMo3HOMY IyTH" nim "M3mepenune
CHJIBI TSITH, CKOPOCTHU MOJIETH
AJIEKTPOMOOMIIS U MOIIIHOCTH CHJIBI
Taru" nin "CpaBHEHUE U3MEHEHMS
UMITyJIbCA TeJIa C UMITYJIbCOM CHIIBI"
nnu "VccnenoBanue coxpaHeHuUs
HMITYJIbCA TIPH YIIPYTOM

bu6mmorexa [IOK
https://m.edsoo.ru/856fb28e




B3auMozeiicTBun" win "M3mepenue
KMHETUYECKOM SHEpruu Teja 1o
TOPMO3HOMY ITyTH"

155

DU3NYECKUI TPAKTUKYM I10 TEME
"N3yueHue u30TepMHUECKOr0 IIpoLecca
(peKOMEHI0BaHO UCIIOIb30BaHHUE
rdpoBoi 1abopaTopun)" WiH
"U3ydeHnne u30X0opHOro mporecca" uin
"N3yuenue nuobapHoro npoiecca’ miu
"[IpoBepka ypaBHEHUs1 COCTOSIHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepenue yaenbHoH TenaoéMkocTu"
unu "HccnenoBanue mpoiecca
OCTBhIBAHUS BellecTBa" WIIH
"UccnenoBanue aauadaTHOTO
npouecca” nim "M3ydeHnne
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEpPaTypbl KUIIEHUS KUJIKOCTE"

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa61

157

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3yueHne 3akoHOMepHOCTEN
WCIIapEHUs KUIAKOCTEN" NN
"N3mepeHue y1eapHOM TeIIOTHI
riaBiieHus apaa’ win "M3yuenue
CBOMCTB HACBIILIEHHBIX NTApOB" WU
"N3mepenne abCOMIOTHOMN BIAXKHOCTH
BO3/lyXa M OLIEHKA Macchl IapoB B
nomenieHuun". smepenue

K03 (purmeHTa moOBEPXHOCTHOTO

bu6mmorexa [IOK
https://m.edsoo.ru/6b1a23b5




HaTAXKCHUA

158

DU3NYECKUN TPAKTUKYM I10 TEME
"Habmroienue npeBparieHus: SHEpruu
3apsHKEHHOT0 KOHACHCATOpa B YIHEPTHIO
M3JIy4EHUsl CBETOAMO A" WK
"N3yuyeHue npoTekaHus TOKa B LIEH,
coJieprKaliieil KonaeHcarop' wiu
"Pacnpenenenue pa3HocTu
MTOTEHIIMAJIOB (HAMPSDKEHUS ) TIPU
MOCIIEI0BATEILHOM COETUHEHUHN
KOHICHCATOPOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

159

@uU3NYECKU IPAKTUKYM 110 TEME
"UccaenqoBanue CMEIIAHHOTO
COEIMHEHMS PE3UCTOPOB" UIIU
"N3mepenue yaenbpHOro COpOTUBIIEHUS
npoBoaHukoB" uiu "MccnenoBanue
3aBUCHMOCTH CHUJIBI TOKA OT
HaIPsDKEHUS IS JIaMIThl HaKaJIuBaHUs "

bu6mmoreka [IOK
https://m.edsoo.ru/2b179d9
8

160

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"Habnronenue anekrponuza’ wim
"N3mepenue 3apsiia 0IHOBAJIEHTHOTO
noHa" wun "UccnenoBanue
3aBUCHUMOCTH COIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WIH
"CHsTHE BOJIBT-aMIIEPHON
XapaKTEPUCTUKU quoaa”

bu6mmnoreka [JOK
https://m.edso0o0.ru/64b6e901

161

PesepBubIil ypok. O600mmeHuE 1
CUCTEeMAaTH3aI¥sl 3HAaHUH 110 TeMe
"KunemaTtuka"

bu6mmorexa [IOK
https://m.edsoo.ru/ed017d93




PesepBHeIil ypok. O600mIeHHE 1

bu6mmoreka [IOK

162 CHCTEMaTHu3alMs 3HAHUH 110 TeMe https://m.edso00.ru/3149956
"Iunamuxa" b
PesepsHEIil ypok. O0001IIEHNE U
163 CI/ICTIe)MaTI/BZpI/ISI 3HAHUHU 10 TeMe bubmorera [JOK
" t " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Temna
PesepBusblii ypok. O0001IEHIE U
P P . bubmuorexa [JOK
164 cucTeMaTu3alus 3HaHUK 1o TemMe
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXAHHUKE
PesepBHrliit ypok. O6o0mienue u
165 CHCTEMAaTHU3alMs 3HaHHUI 110 TeME bubmuoreka [JOK
"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON https://m.edsoo.ru/de148976
teopun"
PesepBHbIil ypok. O600mICHHE 1
P P . bubmuorexa [JOK
166 CHCTEMATHU3allNs 3HAHUM 10 TEME
" " https://m.edsoo.ru/Obcc77¢1
TepmonnHamuka. TennoBble MalTuHBI
PesepBHrlit ypok. O6o01eHne 1
167 cUcTeMaTHu3als 3HaHUM 1o TemMe bubmuorexa [JOK
"ArperatHbleé COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
dazoBble Iepexo/bl"
PeszepBHbIil ypok. O600IICHHE 1
PBHPIT YP ' Bummorexa [IOK
168 CHCTEMATHU3alMs 3HAHUH 10 TeME
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
PeszepBHbIil ypok. O600IICHHE 1
PBHPIT YP ' Bummorexa [IOK
169 CHCTEMATHU3alMs 3HAHUH 110 TeME
" . . " https://m.edsoo.ru/3caebdal
[TocTosTHHBIN 37IEKTPUUYECKHI TOK
170 PesepBHblil ypok. O600m1eHne u bubnnorexa [JOK

cucreMarusaiisg 3Hanguii mo teme "Toku

https://m.edsoo.ru/cc7681d4




B pa3JIMuHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTHuecku
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI e padoThbl
pecypchl
B3aumopeiicTBre MOCTOSTHHBIX
bu6mmoreka [IOK
1 MarHuTOB U IIPOBOJIHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarnutHoe nosie. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKITUH.
P Y bu6mmoreka [IOK
2 [IpuHuuMn cynepno3uuu MarHUTHbIX 1
. . https://m.edsoo.ru/4clabccb
nosiei. JInHuM MarHuTHOM MHAYKIIMU
bu6mmoreka [IOK
MarsuTHO€ noJje IpOBOJHUKA C
3 1 https://m.edsoo.ru/d35d526
ToKOM. OmBIT DpcTena )
4 Cuna Amriepa, e€ HampaBJICHUE U | bu6mmoreka [JOK
MOJIYJIb https://m.edsoo.ru/26d9cSba
b K
5 Pemrenue 3amau 1 nommorexa O
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. | bubnnorexka [JOK
DNeKTpOUu3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuuta JlopeHna, e€ HanpaBJIeHHUE U
7 MOAyJb. JIBUKEeHHE 3apsKeHHON 1 bubnuorexa [IOK
YaCTUIIEI B OJTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rnojue
b K
8 Pemrenue 3anau 1 nbmmorexa O
https://m.edsoo.ru/504e98c7
9 Pa6ora cunsl Jlopenia 1 bubmuorexa [JOK




https://m.edsoo.ru/d518bedb

bubmuorexa [JOK

10 Pemenne 3agau https://m.eds00.ru/93617bd
9
MarnuTtHoe 10oJje B BEIIECTBE.
11 deppoMarHeTuKu HaH:l u bubmorexa HOK
pp > 11ap https://m.edso0.ru/30ff9608
JIMaMarHeTUKH
OcCHOBHBIE CBOMCTBA
12 ¢deppomarneTrkos. [Ipumenenne bubmmorexa LOK
PP P https:/m.edso0.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agay mo Teme "MarautHoe bubmuorexa [JOK
mojie" https://m.edsoo.ru/5b55¢307
14 Pemenue 3amau mo teme "MarautHoe bu6mmoreka [IOK
mojie" https://m.edsoo.ru/41c4ae8a
SIBneHue 3NeKTPOMarHuTHOM
15 uHaykouu. 11 Tp K BEKTOpa MarHUTHOM bubmorexa [JOK
JLyKIIH. LIOTOK BEKTOP https://m.edsoo.ru/b3efalcl
WHIYKITH
bu6mmoreka [IOK
16 O JC unnyxkuuu https://m.edsoo.ru/48150bd
8
17 3aKOH AIEKTPOMArHUTHON WHAYKITUU bubnmnoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexrpuyeckoe nose. Toku bubnuorexa [IOK
dyko https://m.edsoo.ru/15abe 140
19 OJIC uHAYKIMH B ABUKYLIUXCS bubnmoreka [JOK
IIPOBOJTHUKAX https://m.edsoo.ru/0235¢c02
bu6 OK
20 Pemenue 3agau nommoreka I

https://m.edsoo.ru/4dfda618




bubmuoreka [JOK

21 ITpasuno Jlenma
p H https://m.edsoo.ru/bbc22726
WanyxktuBHocTs. KaTymka
22 HUH yKTI/IBHOCTI/I B eliln IOCTOSIHHOT'O buGnnorexa LIOK
Y H https://m.edsoo.ru/621eae9d
TOKa
7 SAsnenue camounaykuu. IC bubnunoreka [HOK
CaMOMHIYKIINHU https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHUTHOTO TOJISl KaTYIIKH C bu6mmoreka [IOK
TOKOM. DJIEKTPOMAarHuTHOE IOJIe https://m.edsoo.ru/b3cOad11
bubmuorexa [JOK
25 Pemenue 3amau
g https://m.edsoo.ru/88f69d2b
O00011IeHIE U CUCTEMATU3AIUS Bubmiorexa ITOK
26 . " " https://m.edsoo.ru/7648402
3HaHUH 10 TeMe "DIEeKTpoAMHAMUKA e
7 KonrtponbHas pabora no teme bubnuoreka [IOK
"DnexTpoauHaMuka’ https://m.eds00.ru/8ac09b98
Komnebarensuas cucrema. CBOOOIHEIE
28 Kkosebauns. "'apmoHnueckue bubmmnorexa [IOK
i https://m.edsoo.ru/7c1db385
KoJe0anus
79 KunemaTnueckoe u fTMHaMHU4YeCKOE bu6mmoreka [IOK
OIMCAaHUeE KOJIEOATENBLHBIX ABKEHUN https://m.edsoo.ru/87¢e9498
DHepreTuveckoe onucanne. BeiBos
IUHAMHUYECKOTO OIMUCAHUS
30 rapMOHHYECKHUX KOJIEOaHUI U3 UX bubmmorera [IOK
p https://m.edsoo.ru/e3¢99692
SHEPTreTUYECKOT0 U KHHEMATUYECKOTO
OIHMCAaHUS
b K
31 Awmmuntyna 1 (haza kosnebanui nomorexa LO

https://m.edsoo.ru/7a0c439a




[Tepron u yacToTa KOJICOAHHIA.
[Tepron Manbix CBOOOIHBIX

N bu6mmoreka [IOK
32 KoJe0aHnii MaTEMaTHYECKOTO
https://m.edsoo.ru/e0399319
MasaTHHKa. [lepros cBOOOIHBIX
KOJIeOaHUH IPYKUHHOTO MasTHUKA

13 3aryxaromue KoixeOaHusl. bubnnoreka [HOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09

34 ABTOKOIE0AHNS bubmorexa LOK

https://m.edsoo.ru/6add2644
bu6mmoreka [IOK

35 Permrenue 3amau https://m.edsoo.ru/addeec71

https://m.edsoo.ru/756123c5
Ypok-koHbepeHus "MexaHnyecKkue
P Gep bubmuoreka [JOK
36 K0J1e0aHusl B My3bIKaJIbHbIX
" https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O00011IeHNE U CUCTEMATHU3aIUs
37 3HaHW# 1o TeMe "MexaHnyecKue bubmmnorexa [IOK
https://m.edsoo.ru/eb84182f
Kkoaebanus"

38 DNEeKTPOMarHUTHHIE KOJEOaHMUS. bubnunoreka [JOK
KonebaTenbHblli KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBI3b aMILIUTYIBI

39 3a I:I : KOHJ€HCcaTOpa ¢ aMILIUT oyﬁ bubmmorexa LIOK

PAAA ROHA P A hitps://m.eds0o.ru/093f9af
CHWJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUsl SHEPTUHU B bubmuotexa [JOK
ueaIbHOM K0JIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxarouye 3JIeKTPOMarHuTHbIE

bu6mmorexa [IOK
41 KoseOaHus. BeiHyX1eHHbIE

QJICKTPOMArHuTHBIC KOJIEOAHM

https://m.edso0.ru/5¢668619




IlepemenHsbIi TOK. Pesucrop u

bu6mmoreka [IOK

42 KOHJEHCATOP B LEMH EPEMEHHOTO https://m.edsoo.ru/8483615
TOKa -
43 Katymika MHAYKTHUBHOCTH B LIETIH bubnunoreka [HOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa Ju1s SJIEKTPUUYECKOM 1enu bubmuorexa [JOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MouiHoCTh NEPEMEHHOTO TOKA.
45 AMIUIMTYOHOE U NEUCTBYIOIIEE bubmmorera [TOK
yA A yrom https://m.edsoo.ru/lcac6cdc
3HAYEHUE CUJIbI TOKA M HAIIPSKEHUS
. bubnuorexa [JOK
46 Pe3onaHc B aieKTpUUeCcKOi 1enu
https://m.edsoo.ru/087506df
47 Pemenue 3agau bubmorexa HOK
https://m.edsoo.ru/al6836a4
Wneansubeiif TpancdopMaTop.
48 ITponsso CTBg neq)e paqa I/Ip bubmorexa LOK
p a - TTepedt % https://m.edsoo.ru/f97418ae
noTpeOIeHNE MIEKTPUUECKON SHEPTUI
DKOJIOTUYECKUE PUCKHU TIPH
MPOM3BOICTBE MJIEKTPOIHEPTHH.
49 Kp JILTYPA I/ICHOJ‘II;SOlfaHI/IHp bubmmnorexa LIOK
YIRTYP 5 hitps://m.eds0o.ru/a674d93
AJIEKTPOIHEPTUH B TIOBCETHEBHOM
KU3HU
b K
50 Pemrenue 3anau nosmorexa LO
https://m.edsoo.ru/ee6677ed
bu6mmorexa [IOK
51 Pemenue 3amau
A https://m.edsoo.ru/7cab59f8
5 O06o0011eHne U cUCTeMaTU3aIUs bubmmoreka [IOK

3HaHUU 10 TeMe "DJIEKTPOMAarHUTHBIE

https://m.edsoo.ru/401024a9




KoneOanusa"

MexaHndecKkye BOJIHEI.

bubmuoreka [JOK

53
XapakTepUCTUKHA MEXAaHUYECKHUX BOJIH https://m.edsoo.ru/a58e109f
. bubnmoreka [JOK
54 CBolicTBa MEXaHUYECKUX BOJIH
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
55 3ByK. XapaKkTepUCTUKH 3ByKa
BYI. AGPAKTCPHCTHI 3By https://m_edsoo.ru/138b6f09
56 WNudpas3Byk u ynpTpa3syk. lllymosoe bubnnoreka [JOK
3arpsI3HEHUE OKPYKAIOILIEH CpeJibl https://m.edsoo.ru/7380038f
bubmuoreka [JOK
57 Pemenue 3ana
HICHHE AT https://m.edsoo.ru/cfd918bf
53 DNEeKTPOMArHUTHBHIE BOJHBI. bubnnoreka [JOK
N3nydenune 3neKTpOMarHuTHBIX BOJH https://m.edsoo.ru/714e5db1
59 OHeprus MEeKTPOMarHuTHBIX BOJIH. bubnuoreka [IOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkana 3neKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 31eKTPOMarHUTHBIX brbmorexa HOK
P P https://m.edsoo.ru/49be1f9%e
BOJIH B TEXHHUKE U OBITY
[IpuHUMNBI paTUOCBSI3U U
61 TeneBuaeHus. Pagnosokaims. bu6mmorexa [IOK
DNEeKTPOMarHuTHOE 3arpsi3sHEHUE https://m.edsoo.ru/9f96f1{8
OKpY’Kalolllen cpeabl
2 KonrtponsHas pabora no teme bubnnorexka [JOK
"Konebanus u BOTHBI" https://m.edso0o.ru/4f7985a0
63 Cger. 3aKOH MPSIMOJIMHEHHOTO bubmuotexa [JOK
pacrpocTpaHeHus CBETa https://m.edso0o.ru/f9566406
64 Pemenue 3amau Ha mpuMeHeHNe bu6mmoreka [IOK




3aKOHA NPSIMOJIMHEHHOTO
pacIpocTpaHeHus CBETa

https://m.edsoo.ru/ea32d455

Ortpaxenue cBera. [Lnockoe 3epkaio.

bu6mmoreka [IOK

65
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomiienue cBeta. AGCONIOTHBIN U
OTHOCHUTEIBHBIN ITOKa3aTeNb
bu6mmoreka [IOK
66 npenomienus. [lonHoe BHyTpeHHEe
. https://m.edsoo.ru/bc2e55cd
otpaxeHnue. [IpenenbHblil yron
MOJTHOTO BHYTPEHHETO OTPAKECHUSI
Pemienue 3aga4 Ha npuMEHEHUE
bubmuorexa [JOK
67 3aKOHOB OTPAYKEHUS U TPEIOMIICHUS
https://m.edsoo.ru/49d830a9
CBeTa
Xop nydeit B npusme. Jucnepeus
N bubnuorexa [JOK
68 cBeTa. CIOXKHBINA cOCTaB O€JIoro CBETA.
https://m.edsoo.ru/d8elc3be
IIBer
bu6mmoreka [JOK
JInnzel. @OKYCHOE PacCTOSHUE U
69 https://m.edsoo.ru/6044135
OIITHUYECKAs CUJIa JIMH3EI 9
. bu6mmoreka [IOK
[TocTpoenue n300pakeHH B TUH3AX U
70 https://m.edsoo.ru/bb53b1d
HX CHCTEeMax. YBeIMUEeHUE JTUH3EI 5
Pemenue 3agad Ha mocTpoeHune
. bubnuorexa [JOK
71 M300paKeHMi, MOIy4aeMbIX €
https://m.edsoo.ru/5a868f09
IIOMOIIIBIO JTUH3
bu6mmorexa [IOK
72 I'na3 kak onTuueckas cucreMa
https://m.edsoo.ru/ecd480a2
73 Pemenue 3amau. [1penenst bu6mmorekxa [IOK

MNPUMCHUMOCTHU FGOMeTpH‘ICCKOﬁ

https://m.edsoo.ru/cd174al0




OIITUKH

74 CKOpoCTh CBETA U METO/BI €€ bubmmoreka [JOK
U3MEPEHUs https://m.edsoo.ru/f32aab06
b K
75 Hucnepcus cBera nommorexa 110
https://m.edsoo.ru/lel6cchHe
bu6mmoreka [IOK
76 4
HTEpdepeHI CBeTa https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
77 HaOJII0IeHUS MAKCUMYMOB U bubmorexa [TOK
A y https:/m.edsoo.ru/c6416d48
MUHUMYMOB
78 Pemenue 3agau bubmorexa HOK
https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
7 I1
? PMMEHCHUE HHTEp(epeHIIN https://m.edso00.ru/668edbc8
bu6mmoreka [IOK
80
Aludpaicuins ceera https://m.edsoo.ru/12ed04bS
81 JudpakimonHas peméTka. Y cioBue bubnnorexka [JOK
HaOII0/IeHNUs TTIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [JOK
82 P
CHICHAC sakad https://m.edsoo.ru/d58c411a
23 IlonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspusanus ceera https://m.edsoo.ru/e9890fe9
bu6mmnoreka [JOK
84 Pemenue 3agau
a https://m.edsoo.ru/c56¢8158
bu6mmoreka [JOK
85 CBeTOBBIC ABJICHHS B IPUPOJIE https://m.edso0o.ru/0b36363
d
86 O06o0061IeHre U cucTeMaTH3alus bubnmoreka [JOK




3ganui mo reme "Onruka"

https://m.edsoo.ru/8a14748b

KonrponsHas pabora o Teme

bu6mmoreka [IOK

87 https://m.edsoo.ru/82315dd
«OnTuka»
4
['paHuIIBI TPUMEHUMOCTH
28 KJIACCUYECKON MEXaHUKH. 3aKOHBI bubmmoreka [JOK
3JIEKTPOAVHAMUKYU U TIPUHLIUIT https://m.edsoo.ru/c9bd77cb
OTHOCUTEIBLHOCTH
29 Iloctynarsl ciennaabHON TEOPUU bubnnorexa [JOK
OTHOCHUTEJIBLHOCTH https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BPEMEHHOU
narepsall. [Ipeodpazosanus JlopeHiia.
P peobp P bu6mmoreka [IOK
VYcnoBue NpUYUHHOCTH.
90 https://m.edsoo.ru/d83742b
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. b
3ameaJieHne BpEMEHH U COKpAIlEHUE h
JUINHBI
01 OHeprus U UMILYJIbC PEIATUBUCTCKOU bubnnoreka [JOK
YaCTULbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € 3HEpruen u
92 HMITYJIECOM PEJISTUBHUCTCKOM YaCTHIIBI bubmorexa HOK
y p 1L https://m.edsoo.ru/b6258ffa
DHeprust MOKos
93 PaBHOBecHOE TeIJIOBOE U3JITyUEHHE bubmorexa HOK
Y https://m.eds0o.ru/f54035a5
bu6mmoreka [JOK
94 3akoH cMmenieHus Buna
H https://m.edsoo.ru/1¢c5ff752
95 I'unoreza M. I1nanka o KBaHTax. bubmuoreka [JOK
DoTOHEI https://m.edsoo.ru/a5ffa218
96 DHeprus U UMIyJIbC POTOHA bubnmoreka [JOK




https://m.edsoo.ru/7fb307ec

®otordpdext. Onbiter A. T

bu6mmoreka [IOK

97
CroineroBa. 3akoHbl (oTodddekTa https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHIITEHA 1J1sI
98 dororddekra. "Kpacnas rpanumna" bubmmorexa [TOK
NP patuh https://m.edsoo.ru/01ef4556
dororddekra
99 Jasnenue cBera. Onbithl [1. H. bubmuorexa [JOK
JleGeneBa https://m.edsoo.ru/64b4f966
100 BosHoBEIE CBOIICTBA YaCTHII Bubmorexa ITOK
https://m.edsoo.ru/f59cfcec
Boansl ge bpoiing. /iinHa BOJIHBI ¢
101 b OI?IJI;III[/I aIZMe Bl §6HaCTH ! bubnmnorexa [IOK
P pasMep . https://m.edsoo.ru/5df8baf
JIOKAJIU3AIMH IBIKYIIEHCS YaCTULIBI
102 KopnyckyasspHO-BOJIHOBOH AyaIn3M bubmnorexa [IOK
PHyCKy AP y https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTPOHOB Ha bubnuoreka [IOK
KpUCTaJJIaX https://m.edsoo.ru/30dbal8c
Cnenudrka I3MepEeHUN B MUKPOMHUPE.
104 COO;IH(()I)meHHﬂ Hels)n e eJIéHH(fCTeITIp bubmnorexa [IOK
. peA https://m.edsoo.ru/65783dec
I'eitzendepra
bu6mmoreka [JOK
105 Pemenue rpa ec 3a7a
WICHHC rPAQHHIeCKiX sazad https://m.edsoo.ru/e70195bd
106 Pemenue pacuéTHbIX 3a7a4 bubmmorexa [OK
https://m.edsoo.ru/ee9b3182
KontponbHas padoTa mo TeMam: Eub OK
107 "OcnoBsl CTO", "KopmyckynsipHo- nonmoreka L1
. " https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyann3m
108 OnbITHI IO UCCIETOBAHUIO CTPOCHUS bu6mmorekxa [IOK




aroma. [ImanerapHas Mozenp aTomMa
Pesepdopna

https://m.edsoo.ru/312b750a

bu6mmoreka [IOK
109 ITocrynatel bopa
Ty-1aThl bop https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE# bubnunoreka [HOK
SHEPTrUU aToMa BOAOpoaa https://m.edsoo.ru/cf74bl 1a
111 CrioHTaHHOE U BBIHYKJEHHOE bubnuoreka [IOK
HU3JIyYEHUE CBETA https://m.edsoo.ru/f945d85¢
112 Jasep bubmuorexa [JOK
https://m.edsoo.ru/2288a0c4
Hyxnonnas Mmozens snpa
113 IeiizenOepra-lBanenko. 3apsa u bubnuoreka [IOK
MAacCOBO€ YHCIIO sAnpa. M30Tonsl. https://m.edsoo.ru/34adaSde
PagnoakTuBHOCTH
3aKOH paIMOAKTUBHOTO pacraja.
CBolicTBa HOHU3UPYIOIIETO
114 U3JTYUYEHUS BJ‘II/I?HfI/}I/e bubmmorexa [TOK
Y ’ https://m.edsoo.ru/aab98bef
PaarO0aKTUBHOCTH Ha )KUBbIE
opranu3msl. [lozumerpust
DHeprusi CBSI3u HyKJIOHOB B si/Ipe.
Anepusie cunbl. JledekT Macchl sapa.
SInepHble peaknuu. SaepHbIE
PHEE P P Bummorexa [IOK
115 peakTopsl. [IpoGiems! yripaBiseMoro
https://m.edsoo.ru/ff1758d0
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTMYECKHUE aCIEKThl Pa3BUTHUS
SIIEPHOMN DHEPTETUKU
116 Meroasl perucTpauny u bubnnorexa [JOK

HCCIICAO0BaHUA 3JICMCHTAPHBIX YaCTHII.

https://m.edsoo.ru/lac08a5b




OyHIaMEHTAIbHBIE B3aUMOJCHCTBUA.
Bapuonbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtannapTHOU

Mo enu. KBapk-ritooHHas MOAENb
aJ]pOHOB

®usuka 3a npenenamu CtannapTHON
Mozenn. TéMHas Marepust U TEMHas

bu6mmoreka [IOK

117 N
sHeprus. EnuHcTBO Qusmueckon https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS ACTPOHOMUHU. bubnuoreka [IOK
3HavYeHHE aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JTS
119 0OBSICHEHUS TPUPOJIBI KOCMHYECKHIX bubnuoreka [IOK
00BeKTOB. MeTOIbl aCTPOHOMUYECKHX https://m.edsoo0.ru/39c44028
HCCIIEIOBAHU I
CoBpeMeHHbIE ONITHYECKUE
bu6mmoreka [JOK
120 TENECKOIIbI, PaIUOTEIIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é31H0T0 HeOa. Co3Be3aus,
121 sIpKHE 3BE3bI, INTAHETHI, UX BUINMOE bubmnorexa [IOK
P ’ ’ https://m.edsoo.ru/aac588eb
JIBIOKCHUE
Conneunas cucrtema. CoHILe.
bu6mmoreka [JOK
122 ConHeuHast akTUBHOCTb. MICTOUHUK
. https://m.edsoo.ru/22748eb4
sHeprun CoJiHIIa U 3BE3]T
3BE3/1bI, UX OCHOBHBIE bu6mmorexa [IOK
123 XapaKkTepUCTUKHU. Jluarpamma https://m.edsoo.ru/4216994
"CHIEKTpaJIbHBIN KJ1aCC — CBETUMOCTB" 4
124 3Be3abI IIIaBHOU ITOCIEN0BATEILHOCTH Bbubmmoreka [JOK




https://m.edsoo.ru/b3cb766¢

BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABIECHUS O

bubmuorexa [JOK

125
MIPOUCXOXKACHUH U 3BOJtonK CoJHIa https://m.edsoo.ru/d09da494
U 3BE3[. DTanbl )KU3HU 3BE3
Muneunsiii [IyTe — Hama I'anakTuka.
" bubmmoreka [JOK
126 Tunel ranaktuk. YEpHbIe ABIPHI B
https://m.edsoo.ru/7cd10a0a
siIpax rajJjakTUK
Bcenennas. Paciuupenne BeeneHHoid. BuG 10K
nonnoTexa
127 3akon Xab6ma. Teopus boibiroro
https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PEIMKTOBOE U3TyUYECHHE
128 MacmrabHasi cTpykTypa BeenenHoid. bubnnoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633
bu6mmoreka [JOK
129 Hepeménnsie npobieMbl acCTpOHOMUHT
P P P https://m.edsoo.ru/d37dOffe
@uU3NYECKU NPAKTUKYM 110 TEME
"HMccnemoBanue MAarHUTHOTO TTOJISt
MMOCTOSIHHBIX MAarHUTOB" HMITH
130 "UccnenoBanue CBOMCTB bu6mmoreka [IOK
(dbeppomMaruHeTUKOB" UITU https://m.edsoo.ru/67361aef
"HUccnenoBanue OeliCTBUS
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"
Pu3NYECKU MPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa niu
" bubmuotexa [JOK
131 N3ydyenue 3aBUCUMOCTH CHJIbI

AmMriepa OT cuiIbl TOKa" UIIU
"OnpeneneHne MarHUTHOW MHIYKIIMA

https://m.edsoo.ru/fcae91e9




Ha OCHOBE U3MepeHus cuibl Amnepa”

DU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanue ABJICHUS

132 3JIEKTPOMArHUTHON MHIYKIMH'" WA https://m.edsoo.ru/c36658da
"OnpeneneHue MHAYKIIUU BUXPEBOTO
MarHuTHOTO ToJis"
Ou3nyecKkuil MPakTUKyM IO TeMe
133 "UccnenoBanue sBICHUS bubmuorexa [JOK
camounaykiuu" uinu "Coopka Moenu https://m.edsoo.ru/b8fb6391
AJIEKTPOMarHuTHOro reHeparopa’
Ou3nyecKkuil MpakTUKyM IO TeMe
" bubnuorexa [JOK
N3mepenue neprona cBOOOAHBIX
134 . https://m.edsoo.ru/5d159d3
KOJ1€0aHUN HUTSIHOTO U IPY>KMHHOT'O 5
MasiTHUKOB" B
Pu3nYeCcKUil IPAKTUKYM 110 TEME
135 "[IpeoOpazoBanue YHEPTUU B bubmmorexa [TOK
peodp b https://m.edsoo.ru/a28026bd
MPY>KUHHOM MAasiTHUKE
Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro Toka
yepes MOCIIe0BATEIbHO COeIMHEHHBIE
136 KOHJIEHCATOP, KaTYIIKYy U pe3ucTop” bubmorexa LOK
\CHCATOP, KATYIHIEY 1 PESHETOp https://m.edso0.ru/89dc2d90
win "HccnenoBanue paboTh
HCTOYHUKOB CBETA B LIETIH
IIEPEMEHHOTO TOKa"
Pu3nYeCKUil NPAKTUKYM IO TEME
" . bubmuoreka [JOK
137 N3ydeHnne nmapaMeTpoB 3ByKOBOU
R https://m.edsoo.ru/b100661a
BOJIHBI
138 OU3NYECKUI TPAKTUKYM I10 TEME bubmuorexa [JOK




"U3mepenue nokasaresis npeioMIIeHus
crexna" wiu "[lonyyenue
1300pakeHus B CUCTEME U3 TIOCKOTO
3epKayia v JUH3bI"

https://m.edsoo.ru/42569¢eal

139

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTU
(OKYCHOTO PAacCTOSIHUS OT BEIECTBA
(Ha mpuMepe KUIKUX JIUH3)" Win
"N3MepeHne pOoKyCHOro pacCTOSIHUSA
paccenBarOIUX JUH3"

bu6mmoreka [IOK
https://m.edsoo.ru/b879fb3f

140

@uU3NYECKUN IPAKTUKYM 110 TEME
"HabOmronenue nudpaknuu,
UHTEephEPEeHIMH U TOJISIPU3ALIH
cBeTa"

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

141

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTHULl (110
¢dororpadusaM TpeKoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

bu6mmoreka [IOK
https://m.eds00.ru/63756¢47

142

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
OCHOBe uccieoBanus Gporordpdexra"
niu "HccienoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOIUOA OT
HarpsKeHus "

bu6mmorexa [IOK
https://m.edsoo.ru/eb916£f82

143

Pu3NYECKUl IPAKTUKYM 110 TEME
"UccnenoBanue cnekrpa
Pa3pekEHHOr0 aTOMapHOIr0 BOAOpOAa
Y U3MEpPEHHe MoCcTosTHHOM Pundepra"

bu6mmoreka [JOK
https://m.edsoo.ru/ec651eb8




144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue panoakTUBHOTO
¢oHa c ucnoab30BaHKEM J103UMeETpa”
niu "M3ydenune nornouieHus oera-

YACTHUIl ATIOMUHHAEM"

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6be

145

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmtonenus 38€3qHOr0 HEOA
HEBOOPYKEHHBIM I'J1a30M C
HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUHN JIS1 ONIpEIeTICHUS
MIOJIOKEHUSI HEOEeCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moymapus u
sipkue 3BE37b1" win "HabmrogeHus B

teneckor JIyHsl, IUTaHET, TYMaHHOCTEN

U 3BE3MHBIX CKOIUICHUN"

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

146

O000I1IEHNE U CUCTEMATHU3AIINS

3HaHUU. Ponb (M3HUKHU U aCTPOHOMHH B

9KOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIbHON U 3TUYECKOM chepax
NEATEeIbHOCTH YeJIOBEKA

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed

147

O0600611eHre U cucTeMaTH3alus
3HaHUU. Ponb 1 MecTo pu3uku u
ACTPOHOMUH B COBPEMEHHON HAy4YHOH
KapTHHE MHpa

bu6mmorexa [IOK
https://m.edsoo.ru/18f19f7¢c

148

O0600611eHre U cucTeMaTH3alus
3HaHui. Ponb ¢usnueckoil Teopuu B
(hopMUpOBaHUHU TTPE/ICTABICHUM O
¢bu3nveckoil kKapTHHE MUpa, MECTO

bu6mmorexa [IOK
https://m.edsoo.ru/e7d400f4




¢bu3nvecKkoil KapTHHBI MUpa B 001IEM
psLy COBpPEMEHHBIX €CTECTBEHHO-
HAYYHBIX [IPEJCTABICHUNA O MIPUPOJIE

149 O06001IcHNEe U CHCTEMATH3aLIHS bubmuorexa [JOK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001IeHNe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HaHui 1Mo reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O060011IeHNe U CUCTEMATU3AIHS bu6mmoreka [IOK
3HaHui 1Mo teme " Ilunamuka" https://m.edsoo.ru/2dfbafc5
O06o001eHre U CHCTEMAaTH3aIIH B 1OK
B noIMOTeKA
152 3HaHui o teme "CrtaTtuka TBEpIOTO
" https://m.edsoo.ru/3ccad82¢
Tela
O06o001eHre U CHCTEMAaTH3aIIH But6 LIOK
. nonMMoTeKa
153 3HaHUU 10 TeMe "3aKOHBI COXPaHEHUs
" https://m.edsoo.ru/32a4d1a0
B MEXaHHUKE
O06o001meHre U CHCTEMaTH3aIIHs
. " bu6mmoreka [JOK
154 3HaHW# 110 TeMme "OCHOBBI
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KMHETHUECKOU TEOPUH
O06o001IeHNe U CUCTEMATU3 AT
. " bu6mmoreka [JOK
155 3HaHu# no teMe "TepMoauHaMuKa.
" https://m.edsoo.ru/c63f7c10
TemnoBbie MalIMHbBI
O06001IeHNe U CUCTEMATU3 AL EuG oK
. nOIoTeKa
3HaHUH No TeMe "ArperaTHeie &
156 https://m.edsoo.ru/1d36b5b
cocTossHUS BemiecTBa. ®a3oBbie |
nepexonr” B
O06001IeHre U CUCTEMATU3 A
. " bu6mmoreka [JOK
157 3HaHUH MO TeMe " DIEeKTpUUIECcKoe

noje"

https://m.edsoo.ru/3bf0def9




O0001IeHYE ¥ CUCTEMATU3 AL

158 3HaHu# 110 Teme "llocToSHHbBIN Bubmorexa ITOK
. " https://m.edsoo.ru/71453ee6
AIEKTPUUYECKUN TOK
O06001IeHrEe U cUCTEMaTU3 AU
159 3HaHu# 110 TeMe "TOoKH B pa3InyYHBIX Bubmorexa ITOK
" p https://m.edsoo.ru/3d40077a
cpenax
160 O060011IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3Ha”Hu# 1o TeMe "MarautHoe nose" https://m.edsoo.ru/3b4c06ae
PesepBusblil ypok. O00011I€HIE U
P P N bu6mmoreka [IOK
161 cUcTeEMaTH3allMs 3HAHUI 10 TEME
" " https://m.edsoo.ru/053e2248
DNeKTpOMarHUuTHAs UHIYKIIHS
PesepBusblii ypok. O0001IEHIE 1
P P N bu6mmoreka [IOK
162 cUcTeEMaTH3allMs 3HAaHUI IO TEME
https://m.edsoo.ru/d6310bfd
"Mexaunueckue koneOanus"
Pesepsusblil ypok. O000IIIEHE 1
163 CI/ICTEMaTI/ISZ.IpI/ISI 3HaHUI 0 TeMe bubmmorera [TOK
" H " https://m.edsoo.ru/5e2bb83d
DNeKTPOMarHUTHhIE KOJIeOaHUS
PesepubIiil ypok. O6001eHIE 1
164 CHCTEMaTHU3allusl 3HAaHUH 110 TeMe bu6mmoreka [IOK
"MexaHH4YEeCKUE U 2JIEKTPOMArHUTHbBIE https://m.edsoo.ru/96a7a2dd
BOJTHEI"
PesepsuEbIil ypok. O000IIEHNE 1
DREEE P ! Bummorexa [IOK
165 cHCTeMAaTH3alis 3HaHUH 10 TEME
" " https://m.edsoo.ru/52ad1603
OnTuka
PesepsuEIil ypok. O000IIEHNE 1
DREEE P ! Bummorexa [IOK
166 cHCTeMAaTH3alis 3HaHUH 10 TEME httos/fmed Sbeclebs
S.//M.€dS00.ru, CClC
"OcuoBel CTO" P
167 PesepBubIil ypok. O600meHIE 1 bubmuorexa [JOK




cHCcTeMaTHU3alus 3HaHHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanusm"

https://m.edsoo.ru/f7¢59d38

PeszepBHbIil ypok. O600mIeHHE 1

. bu6mmoreka [IOK
168 cUCcTEMaTH3allMs 3HAaHUI IO TEME 1
" " https://m.edsoo.ru/1f511654
dusnka aTomMa
PeszepBHbIil ypok. O600mIeHHE 1
169 CHCTEMAaTHU3alKs 3HaHHUI 110 TeME 1 bubmuoreka [JOK
"®duznka aTOMHOTO si7Ipa U https://m.eds00.ru/905c5¢ce0
3J€MEHTapHbBIX YacTuil"
PesepBusblii ypok. O0001IEHIE 1
P 7P EH bubmuorexa [JOK
170 cucTeEMaTH3alMs 3HAaHUI IO TEME 1
" " https://m.edsoo.ru/2bffb94c
DJIeMEHTHI acTPO(U3UKH
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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