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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHUH W TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
OCHOBHOW o0Opa3oBaTeinbHOl mporpammsel, npeactaBieHHsix B ®I'OC COO, a
TaKkke ¢ yu€rom ¢eaepanbHOi pabodeil mporpammbl BocnutaHus U KoHuenuu
npernoaaBanus yueoHoro npeamera «®dusnka» B 00pa30BaTeIbHbIX OpraHU3alMsIX
Poccuiickoit ~ ®Denepanuu, — peaqu3ylomMX  OCHOBHbIE  00pa3oBaTelbHbIC
POTPaMMBbI.

[Iporpamma no Qusuke onpezenser 0013aTeNbHOE MPEIMETHOE COJIepKAHUE,
YCTaHABIUBAET PEKOMEHYEMYIO MOCIIEI0BAaTENbHOCTh N3YUYEHUS TEM U Pa3zelioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXMPEAMETHBIX W BHYTPHUIPEAMETHBIX CBS3EH,
JOTUKM  y4eOHOro MpoIecca, BO3PACTHBIX OCOOEHHOCTEH  OO0y4arolIUXcCs.
[Iporpamma mno ¢usuke naér mnpeacTaBieHUE O LEIAX, COJEpPKaHUM, OOIIeH
CTpaTernd OOy4YeHHs,, BOCIMTAaHUS M Pa3BUTUS OOYydaIOLIUXCS CpPEICTBAMHU
yueOHoro npenMera «du3nkay Ha yriyOJEHHOM ypOBHE.

N3ydenne kxypca (GU3MKH YrIyOJIEHHOTO YPOBHS TO3BOJSIET PEan30BaTh
3a/1a4u MPOQPECCUOHATILHON OpHEHTAIMK, HAIPABJIEHO HAa CO3JaHHUE YCJIOBUW IS
OPOSIBJICHUSI CBOMX HMHTEJUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEH Ka)XIbIM
oOy4Jaromumcsi, KOTOpblE HEOOXOIMMBI I MPOAOHKEHUS O0Opa3oBaHHS B
OpraHM3alMsIX MPOPECCHOHANBHOTO O00pa30BaHUsA TIO PA3IUYHBIM  (PU3IUKO-
TEXHUYECKUM U MH)KECHEPHBIM CIEIUATBHOCTSIM.

B mporpamme mno ¢usuke omnpeaensiorcs IUIAHUPYEMbIE PE3yJbTaThl
OCBOEHUS Kypca (PU3UKU Ha YPOBHE CPEIHEro OOIIEro o0pa3oBaHus: JIMUHOCTHEIE,
MeTanpeaMeTHble, MNpeaMeTHble (Ha  yriyonéHHom — ypoBHe). HaydHno-
METOJIOJIOTHYECKOM OCHOBOW JJisi pa3pabOTKu TpeOOBaHUW K JUYHOCTHBIM,
METaNpeJAMETHBIM U TPEIMETHBIM pe3yjibTaTaM OOYyYalOUIMXCs, OCBOMBILUX
nporpaMMmy 10 (U3MKE Ha YpOBHE CpelHero ooOmero oOpa3oBaHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJISIETCS] CHCTEMHO-IEATEIbHOCTHBIN TIOIX O/,

[IporpamMma no pusmke BKIIOYAET:

IUTAaHUPYEMbIE PpEe3yNbTaThl OCBOEHHS Kypca (GU3MKH Ha YrayOiaéHHOM
YPOBHE, B TOM YHCJIE MTPEIMETHBIE PE3yIbTAThI IO T0JIaM 00yUeHUS;

coziepkanue yueoHoro npeamera «duszuka» no rogam o0ydeHus.

[Iporpamma 1o ¢u3uke HMEET NPUMEPHBIN XapakTep U MOXKET OBITh
UCTIOJIb30BaHa YUUTENIMU (PU3UKH JIJISI COCTABICHUS CBOMX PabOUMX MpOrpamm.

[IporpamMma o ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENEH U
NPEeIOCTaBIsieT BO3MOXKHOCTUA JUIsl pealu3alldd  Pa3jIMdHbIX METOJUYECKHUX
HOJXOAOB K TPENOJaBaHUI0 (PU3UKU Ha YriayOJIEHHOM YpOBHE IMpU YCIOBUH
COXpaHEHUs 00s3aTEeTHbHON YacTH COIEPKaHUA Kypca.



®u3rka Kak Hayka O HauOosiee OOLIMX 3aKOHAX MPUPOJbI, BBICTYyNAsl B
KayecTBE y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBI BKJIAJl B CUCTEMY
3HaHUM 00 okpyskaromiem mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIomui
JUIS €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHbI
JeXaT B OCHOBE INIPOILIECCOB M SIBJICHUM, H3y4yaeMbIX XHUMHUEWU, OHOJIOrueH,
dbusznueckorr reorpadueid u actpoHomueil. Mcmonp3oBaHWE UM aKTHBHOE
OpUMEHEHUE (PU3NYECKUX 3HAHUN ONpEAENWIO XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMH B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJy4EHHUSI HOBBIX MAaTEpPHATOB C 3aJaHHBIMHA CBOMCTBamu. M3ydenue
(Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYUYHOU
KapTUHBI MHUpa oOyuarouierocsi, B (JOpMUPOBAHWE YMEHUH NPUMEHSTh HAYYHBIH
METO]I TO3HAHUS MPU BBIIOJHEHUN UMHU YYEOHBIX UCCIEA0BAHUIA.

B ocHOBY Kypca (pU3uKH Ha YPOBHE CPEIHEr0 00I1IEro 0Opa3oBaHus MOJ0XKEH
PAI M|, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLIUIIBI €r0 TOCTPOEHUS.

Hoea wenocmnocmu. B COOTBETCTBHM C HEH KypC SBIISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COEPKUT MaTepuaj U3 BCEX pa3lesioB (GU3MKH, BKIIIOYAET Kak
BONPOCHI KJIAaCCUYECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW MmaTepuall Kypca (pusuku
00benMHEH BOKpPYr (¢u3nyeckux Teopuil. Beaymum B Kypce sBisercs
(GopMupoBaHUE TPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BEUIECTBE U
ToJIe.

Hoea zymanumapuzayuu. EE peanuzanus NPEANONaracT HCIOIb30BaHUE
T'YMaHUTapHOTO MOTEHIMala (U3NYECKON HayKH, OCMBICIICHHE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM OOIIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU POOJIEMaAMH.

Hoesn npuxnaonon nanpagrennocmu. Kypc Gusuky yriyOi€HHOTO ypOBHS
IPEAIoNaraeT 3HaKOMCTBO € IIMPOKUM KPYT'OM TEXHUYECKUX U TEXHOJOTMYECKHUX
IPWIOKEHUM W3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YPOBHE OOIIMX IMPEACTABICHUN M COBPEMEHHbIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTUH.

Hoea 3konocuzayuu peanu3yercs TOCPEICTBOM BBEICHHUS SJIEMEHTOB
COJIep)KaHMsI, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHHKU M TEXHOJOTUW, a TaKkxke 00CYXKICHMs
npo0JIeM palOHAIBHOTO MPUPOIOIIOIb30BAHNS U IKOJIOTUYECKOI 0€30IacHOCTH.

OcBoeHue coaepkaHusi MporpaMmbl 10 (GU3UKE JOHKHO OBITh MOCTPOEHO Ha
OPUHIMIAX CUCTEMHO-AEATENbHOCTHOTO noaxoaa. Jns ¢usuku peanusanus 3TUX
IPUHIIMIIOB 0a3UpyeTcsl HAa UCTIOIb30BAHUM CAMOCTOSATEIBLHOIO SKCIIEPUMEHTA KaK
HOCTOSIHHO JieiicTByromiero (axkropa ydeOHoro mpouecca. s yrmyonéHHOro
YPOBHA — D3TO CHCTEMa CaMOCTOSTEIBHOIO YYEHHYECKOIOo JKCIIEPUMEHTA,



BKJIFOYAIOIIETO (PPOHTAIbHBIE YYEHWYECKHUE ONbITHI NPH H3YYEHUHU HOBOIO
Marepuaia, jabopaTopHbie pabOThl U pabOThI MpakTUKyma. [Ipu 3TOM BO3MOMKHBI
JIBa crnocoba peanuzanuu (U3MUECKOrOo TMpakTUKyma. B mepBom cnyuae
PaKTUKYM mpoBoauTcs aubo B koHie 10 u 11 kmaccoB, 1ub0 mocie mepBoro u
BTOPOr0 NOJYrOAMM B KaXJIOM M3 3THX KiaccoB. Bropol cmocod — 3To
UHTErpaiusi padoT MpaKTUKymMa B CHCTEMY JIaOOpaTOpPHBIX paboOT, KOTOpHIE
NPOBOJSITCSA B Tpoliecce u3ydeHust pazzaena (temsl). [Ipu 3ToM moa paboramu
IPAKTUKYMa MOHUMAETCSI CAMOCTOSITEIBHOE MCCIIEOBAHUE, KOTOPOE MPOBOJUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIaroBoi WHCTPYKITUH.

B nmporpamme mno (@u3uke cuUcTeMa YYEHHYECKOTO HSKCIEPUMEHTA,
71a00paTOpHBIX padOT M MPAKTUKyMa MPEJCTaBlIEHA €IWHBIM IepeyHeM. Brioop
TEMAaTHKU JJI1 3TUX BHUJIOB YUYEHHYECKUX IMPAKTUYECKUX pabOT OCYLIECTBIISETCS
y4aCTHUKaMHU 00pa30BaTEIbHOrO MPoLecca UCXOAs U3 OCOOEHHOCTEN OYPOUYHOr O
IUIAHUPOBAaHUSA W OcHaulleHus: kabuHera ¢(usuku. Ilpu sToM oOecmneunBaercs
OBJIaJICHUE OOYYaIOIIMMHUCS YMEHUSMU TPOBOAUTH TNPSIMble M KOCBEHHBIE
U3MEPEHHUsI, UCCIIEOBaHUs 3aBUCUMOCTEH (DU3MUECKUX BEJIWYUH U IOCTAHOBKY
OIBITOB TI0 MPOBEPKE NMPETIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHHWE YIEISETCS PEIICHHIO PAacdyE€THBIX M KaueCTBEHHBIX
3amad. [Ipu 3TOM U1l pacy€THBIX 3a7a4 IMPUOPUTETOM SIBJIAIOTCS 3aJa4M C SIBHO
3aIaHHON W HESBHO 33/IaHHOW (PU3MUYECKOW MOJIEIBIO, TTO3BOJISIFOIINE MTPUMEHSTh
U3Y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KakK M3 OJHOr0 pasjena Kypca, TaKk U
UHTErpupys IPUMEHEHNE 3HaHUM W3 pa3HbIX pa3jienoB. [[s kayecTBEHHBIX 3a/1ay
OPUOPUTETOM SIBJISIOTCA 3aJaHus Ha OOBsICHEHHE/NpEeACKa3aHue MpPOTEKaHUs
¢u3nUyecKux SBICHUN U MPOILIECCOB B OKPY’KAIOILIEH *KHU3HHU, TpeOyromue BpIOOpa
(u3nyecKo MOAENH ISl CUTYallMy MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DPIOC COO k marepuaabHO-
TEXHUYECKOMY OOECIeUeHHIO y4yeOHOro mpoliecca Kypc (GU3UKU YriyOJIEHHOTO
YPOBHS Ha YPOBHE CPEJHEr0 OOLIEro 0Opa3oBaHUs JOJKEH U3Y4YaThCs B YCIOBHSX
npeIMeTHOro kabuHera. B kaOuHere QU3MKM JOJDKHO OBITh HEOOXOAUMOE
nabopatopHoe OOOpYAOBaHHUE JJIA BBIMOJHEHUS YKAa3aHHBIX B Iporpamme I0
¢u3nKe YYEHMYECKUX OTBITOB, JTAOOPATOPHBIX padOT W paboT NpaKTUKyMa, a
TaK)X€ JEMOHCTPALIMOHHOE 000py10BaHHUE.

JlemoHcTpanimonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH W  OOECHEYMBAET IOCTaHOBKY
NEPEUYNCIEHHBIX B IporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTPALUN IS
UCCIIEIOBAaHUA  HM3Y4YaeMbIX SIBJIEHUW M  MPOLIECCOB, HAMIUPUYECKUX U
(GyHIaMEHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlaGopatopHoe 000OpynOBaHME MJi YYEHWYECKUX MPAKTHUECKUX padboT
dopmMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére



OJIHOTO KOMIUJIEKTa Ha JBYX oOydamommxcs. TemMaThuyeckue KOMILIEKTHI
1a00paTOpHOTrO O0OpPYJOBAHUS JIOJDKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE ITU(PPOBBIX JabopaTopuid.

OCHOBHBIMH TIENISIMH H3y4eHUS (PU3UKH B 00IIIEM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE HHTEpEca M CTPEMIICHUS OOYydYaroIIUXCs K HaydHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HUX HMHTEJUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEJICTABICHUNA O HAYYHOM METOJIe¢ MO3HAaHUS U (HOPMUPOBAHUE
HCCJIEI0BATEIBLCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMUpOBaHHME HAYYHOTO MHUPOBO33PEHUS KAaK pe3yjbTaTa M3y4yeHHUs OCHOB
CTPOEHUS MaTepuu M PyHIaMEHTAIIBHBIX 3aKOHOB (DH3HKU;

dbopMupoBaHuEe YMEHUN OOBSICHATH SBJICHUS C UCIIOB30BAHUEM (PU3HUYECKUX
3HaHUW U HayYHBIX JOKA3aTEIbCTB;

dbopMUpoBaHUE TPENCTABICHUNA O ponu (PU3MKU 71T PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEICTaBICHUN 0 BO3MOXHBIX chepax  Oynyuei
npoQeCCUOHATLHON  JICATEIbHOCTH, CBS3aHHBIX ¢ (U3UKOM, IOJTOTOBKA K
nanbHeieMy oOy4eHHIO B 9TOM HaMpPaBIICHUU.

JlocTikeHnne 3TuX menel oOecreunBaeTcsl pelieHneM CIEAYIOINX 3a/1a4d B
npoliecce u3yueHus Kypca GU3UKU Ha YPOBHE CPEHEro o0IIero oopa3oBaHus:

npuoOpeTeHne CUCTEMbI 3HAHUN 00 OOMMX (PUUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYSpHYI  (Qu3uKy,
ANEKTPOJNHAMUKY, KBAHTOBYIO (PU3HKY U SJIEMEHTHI aCTPODU3UKY;

dbopMupoBaHrUE YMEHUN IPUMEHSTh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
buznueckux SIBICHUN B MPUPOAE W Uil NPUHITHS MPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOMU KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 3aJady C SBHO 3aJIaHHOU
dbu3ndecKod MOENbIO, 3a/1ad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3/JaHUE
dbusznueckoil MopeNnu, aaeKBaTHOW YCJIOBMSIM 3aJadyd, B TOM 4YHCJE 3ajad
WH)XKEHEPHOT'O XapaKTepa;

NMOHMMaHUEe (PU3NUECKUX OCHOB W TMPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTMYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPEY;

OBJIaJICHUE METOJaMU CaMOCTOSITEIIBHOIO TUIAHUPOBAHUSA M IPOBEACHUS
dbu3nuecknX OSKCIEPUMEHTOB, aHaJIW3a W HUHTEpHpeTranuu  uHOOpMaIuy,
OTpeJIeNIeHNs] TOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTaTa;

CO3JIJaHHE€ YCJIOBUHW ISl Pa3BUTHS YMEHUH MPOCKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JEATEIbHOCTH;



pa3BuTHE UHTEpeca K cepam npodeccHoHaNbHON eI TEIbHOCTH, CBI3aHHON
¢ GUBHKOIA.

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yrinyOn€HHBIA YypPOBEHb
u3yuyeHusi ydyeOHoro mnpeamera «@Pu3nMka» Ha YpPOBHE CPEIHEro OOIIEero
oOpa3oBaHMsl BBIOMpaeTcss OOYUYAIOIIUMUCS, TUIAHUPYIOUIUMH TPOAOKEHUE
0o0pa3oBaHus MO CHENUATBHOCTIM (QU3UKO-TEXHUYECKOT0 MPOQuIIs.

Ha u3yuenue pusuku (yrinyOnEHHBIA ypOBEHB) HA YPOBHE CPEIHETO OOIIETro
oOpazoBanus orBoautcs 340 vacos: B 10 knacce — 170 yacoB (5 yacoB B HENETIO),
B 11 kimacce — 170 4acoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE MepeyeHb JabopaTopHBIX U
NPAKTUYECKUX padOT SABISETCS PEKOMEHJOBAaHHBIM, YYMTENIb JEJIaeT BHIOOD
OpOBEACHUS JTAOOPAaTOPHBIX padOT M ONBITOB C YYETOM HMHIUBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIuXxcCsl.



COJEPXXAHME OBYUYEHUA
10 KUIACC

Pa3nen 1. Hay4nblii MeTOA MO3HAHMS PUPO/BI.

®uszrka — ¢pyHIaMEeHTalIbHAg Hayka o npupoje. Hay4uHslit MeTo/] mo3HaHus U
METOJIbI UCCIICIOBAHUS (PHU3NIECKUX SBICHUH.

OKCIIEpUMEHT M TEOpHus B Mpolecce IMOo3HaHusi mpupoabl. Halmionenue u
AKCIIEPUMEHT B (pU3UKe.

CnocoObl  m3MepeHusi (U3MUECKUX BEIMYMH (aHAJIOTOBbIE W LU(pPOBBIE
U3MEPUTEIbHBIC MPUOOPHI, KOMIBIOTEPHBIC TATYMKOBBIE CHCTEMBI).

[TorpemHocTnt  w3Mepenmii  pusmdyeckux  BenmuunH  (abcomtoTHas U
OTHOCHUTENbHA).

MopnenupoBanue (GU3NUYECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
a0COIIFOTHO TBEpPJOE TEIO, HealbHAs JKUIKOCTh, WIACAIbHBIA Ta3, TOYCUHBIN
3apan). ['unoreza. ®u3nyeckuii 3aKOH, TPaHUIbl €r0 MPUMEHUMOCTH. Pusznueckas
TEOpHS.

Ponb u mecTto ¢usuku B GOpMUPOBAHUU COBPEMEHHOM HAyYHON KapTHHBI
MUpa, B MPAKTUYECKON NEATETbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, RPAKMUKYM.

N3MepeHne cwibl TOKAa W HamNpsH>KEHUST B LEMU TMOCTOSHHOTO TOKAa IIPH
MIOMOIIY aHAJIOTOBBIX U IU(GPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LU(poBOH J1aboparopueil no ¢usuke. [Ipumepsl n3MepeHus
(bU3UYECKUX BEIMUUH MPU MOMOITHA KOMIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKCHUS.
Cucrema otcuéra.

[Ipsimas 1 oOpaTHas 3a/1a4yu MEXaHUKHU.

Pannyc-BekTop MaTepuaibHOM TOYKH, €ro MPOEKIHH Ha OCU CHCTEMBI
KoopauHar. Tpaekropus.

[lepemenienune, ckopocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M
YCKOPEHUE MaTepUaIbHOM TOYKH, UX MPOEKIIMU HAa OCU CHCTEMBbI KOOPAWHAT.
CroxeHue nepeMeIeHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE. 3aBUCUMOCTD
KOOpJAMHAT, CKOPOCTU, YCKOPEHHUS U MyTH MaTEepUaIbHONW TOUKH OT BPEMEHHU M MX
rpaduky.

CBobOomHoe majeHue. YCKOpeHHe CBOOOAHOTO majacHus. J[BrmKeHUe Tena,
OpOIIEHHOI0 TOJ YIVIOM K TOPHU30HTY. 3aBHUCHUMOCTH KOOpPJIHUHAT, CKOPOCTHU U
YCKOpPEHHUS MaTepUaIbHON TOUYKU OT BPEMEHU U UX TpauKH.



KpuBonuueiiHoe  nBwkeHue. J[BMKEHME  MaTepuarbHOM  TOYKHA IO
OKPY)KHOCTH. YTJIOBas U JUMHEWHasi CKopocTh. Ilepmom u uactora oOpaieHwus.
enTpocTpeMuTenbHoe (HOPMaIbHOE), KacaTelbHOE (TAHT€HUMAIBLHOE) U MOJHOE
YCKOPEHHE MaTepUaIbHOU TOUKHU.

TexHuueckrue yCTpPOMCTBA M TEXHOJOTMYECKHE IMPOLIECCHI: CIHIOMETP,
JIBWKEHUE CHAps/IOB, LEMHbIE, IIecTepéHYaTble W peMEHHbIE Iepelayu,
CKOpPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUYETA, WIUTIOCTPALUsl KHHEMATHYECKUX XapaKTEPHCTHK
JIBUYKEHUS.

Crioco0b! uccie0BaHusl IBUKEHUI.

NnnrocTpanys npeaenbHoro nepexoia i N3MEpeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHKEe NBUKEHUI C UCIIOJIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3pesKeHHOM POCTPAHCTBE.

Habmtonenue nABWXEHUs Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy npH JBHKEHUHU 1O OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEeH, TPACKTOPHIl, CKOPOCTEM IBHKEHUS OJHOTO M TOrO K€
TEeNa B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3yyenne HEpaBHOMEPHOTO JIBHXKEHUS C IIEJIbIO OIpE/iesIeHuss MIHOBEHHOM
CKOpPOCTH.

N3mepeHne yCcKOpeHHs MpU NPSIMOJIMHENHOM PAaBHOYCKOPEHHOM JIBUKEHUHU
10 HAKJIOHHOM TIIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH IIYTM OT BPEMEHM IIPM PABHOYCKOPEHHOM
JIBHYKEHUU.

WN3mepenne  ycKOpeHUss ~ CBOOOJHOro  mnajeHus  (PEKOMEHI0BAaHO
UCIIOJIb30BaHuE U(POBO 1ab0paTopun).

N3ydyeHue [BWXKEHUS Tena, OpOIIEHHOro ropu3oHTanbHO. IIpoBepka
TUIIOTE3Bl O NPSIMOM IPONOPLUOHAIBHONM 3aBUCHMOCTH MEX]Y JaJbHOCTBIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTBIO TeNa.

N3yyenue nBMXKEHUS Tella MO OKPYXHOCTH C IOCTOSIHHOW IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH Nepuoaa oOpallleHUus] KOHUYECKOro MasiTHUKa
OT €ro MapaMeTpoB.

Tema 2. lunamuka.



IlepBbii 3axkoH Hprorona. Muepumanbble cuctembl orcuéra. [IpuHimn
oTHocuTenbHOCTH ['anmunes. HenHnepuuanbHble cUCTEMBbI OTcu€ra (OINpeneneHue,
IpPUMEpHI).

Macca tena. Cuna. [IpuHIUI Cynepro3uliuy CUll.

Bropoii 3akoH HproToHa A1s1 MarepuaibHON TOYKH.

Tperuii 3ak0H Hpr0TOHA U1 MaTEpUAIBHBIX TOUYEK.

3aKOH BCEMHUPHOIO TATCOTEHUS. OKBHUBAJIEHTHOCTh TIPABUTAIMOHHON U
VHEPTHOU MaCCBHI.

Cuna TspKecTH. 3aBHCHMOCTh YCKOPEHHsI CBOOOJHOTO TaJ€HHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckod IMHPOTHL. JIBMxKEeHUE
HEOECHBIX Tell U uX cIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tena, aBmwxkymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cujia TpEHUS CKOJBXKEHUS W CUJIa TPEHUS
nokosi. Koadpdunuent tpenus. Cuia CONpOTUBICHUS TPU JABMKCHUU Tela B
KUJKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocrarnueckoe aasinenue. Cuna Apxumena.

TexHu4yeckre yCTpOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: MOAIIUITHUKH,
JIBUKECHHE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGntonenune qBukeHus Tell B MHEPUUAIbHBIX U HEMHEPLHAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kayenne aByx IWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OAUHAKOBBIM
YCKOPEHNEM OTHOCHUTEIBHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE  pPaBHOACHUCTBYIOIIEH  NPWIOKEHHBIX K TEIy CUI C
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHHUE B MHEPLIUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIil, BOSHMKAIONIMX B PE3YJIbTATE B3aUMOAECUCTBUSA TEIL.

N3mepenune macc 1o B3anMoIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM OABEME U MAICHUH.

[HenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepenne paBHOJAEHCTBYIONIEH CUJT MPU JBMKEHUU OpycKa MO HAKIOHHOMN
IJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBWKEHUS Opycka IIo
HAKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAacChl.



HccnenoBanne 3aBUCHMOCTH CWJI YIPYIOCTH, BO3HHMKAIOIIMX B IPYKHWHE U
pe3rHOBOM 00pasIle, OT ux aedopMariuu.

N3ydeHne ABMKEHUSA CHUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, MEPEKUHYTOU Yepe3
JErKui OJIOK.

N3mepenne kodduimenta TpeHUs MO BEIUYHHE YTIIOBOTO KoddduimeHTa
3aBUCUMOCTH Frp(N).

WccnenoBanue nBrkeHus Opycka M0 HAKJIOHHOM IUIOCKOCTH € MEPEMEHHBIM
K02 HUITMEHTOM TPEHHUSI.

N3yueHune nBuxkeHHS rpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomotHo TBEpnoe Teno. IloctynaTenbHoe M BpamiaTeIbHOE JIBH)KCHHE
TBEPAOro Tena. MOMEHT CHIIbl OTHOCUTEIBbHO OCH BpaiieHus. [limedo cuibl.
Croxenue cni, TPWIOKEHHBIX K TBEproMy Teny. LlenTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TeEIA.

YcroitunBoe, HeycTOWYUBOE, 0€3pa3IMUHOE paBHOBECHE.

TexHuuecKkne yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: KPOHIITEHH,
CTPOUTENBHBIN KPaH, pEHIETYATHIE KOHCTPYKIIHH.

Jlemoncmpayuu.

Y cnoBust paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOrO TENa, HMEIOLIErO0 OCh
BpallCHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PaCUYET CUII YIIPYTOCTH.

N3ydeHnne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIErO IUIONIAAb OTIOPHI.

Tema 4. 3akonvl coxpaneHus 6 Mexanuke.

Nmnynbsc MaTepruanibHOM TOYKH, CUCTEMBI MaTEpUaAIbHBIX TOYEK. L{eHTp macc
CHUCTEMBI MATEPHUAIIBHBIX TOYEK. Teopema 0 IBM>KEHUU LIEHTPa Macc.

NMnynbe cuitbl 1 13BMEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

MoMeHT ummynbca MaTrepualbHOW TOUYKHM. [IpencraBiieHne O COXpaHEHHH
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PaGora cunpl HA MalloM M Ha KOHEUYHOM MepeMelieHuu. ['paduyeckoe
npeicTaBlieHue PabOThI CHITBI.

MOIIHOCTH CHUJIBL.

Kunernueckass sHeprusi MarepuajbHOW TOYKH. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPIUU MaTE€pUaIbHON TOUKH.



[loreHunanbHble W HENOTEHUMANbHbIE Ccuibl. [loTeHnnanbHas JSHEprus.
[ToTenmanbHas 3Heprus ynpyro neGopMupoBaHHOW npykuHbl. [loTeHumanbHas
SHEPIus Tella B OJHOPOJHOM TI'paBUTALlMOHHOM Ioje. lloreHnumanbHas sHeprus
TeNa B TPAaBUTALMOHHOM I0JI€ OJHOPOJHOrO Iapa (BHYTpU W BHE mapa). Bropas
KOCMMYECKasA CKOPOCTh. TpeThs KOCMHAYECKask CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAIbHBIX CHJI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIUM CUCTEMBI TEN. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHne bepHymu I MICANBbHOM >KUAKOCTH KAaK CJIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4yeckre yCcTpoucTBa MU TEXHOJIOTMYECKHE MPOLIECCHI: JBUKEHHUE PAKET,
BOJIOMET, KOMEp, MNPYKUHHBIM MHUCTONET, TUPOCKON, (UTypHOE KaTaHUE Ha
KOHBKax.

Jemoncmpauuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

N3mepeHne MOITHOCTHY CHJIBI.

N3meHeHune sHepruu Tesa Mpu COBEPIIEHUU padOThl.

B3aumHbIe mnpeBpamieHus KMHETUYECKOM W ITOTECHLMAJIBbHOW SHEPTrUM MpU
JEMCTBUH HA TEJO CHUJIBI TSKECTH U CHJIbI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Mpu CBOOOTHOM MaJICHUU.

Yuenuueckuit skcnepumenm, nabopamopnwie pabomol, npaKkmuKym.

N3Mmepenne nMiyibca Teia o TOpMO3HOMY ITIyTH.

W3mepenne cuibl TATH, CKOPOCTH MOJETH 3JIEKTPOMOOWIS U MOLIHOCTHU
CHWJIBI TSTH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

HccenenoBanne cOXpaHeHMsI MMITYJIbCA IIPU YIIPYTOM B3aMMOJEHCTBHU.

N3mMepeHne KHHETHYECKOU SJHEPTUH TeJa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON YHEPTUU MPYKUHBI ¢ PaOOTOM CHUJIBI
TPEHUSL.

Omnpenenenue pabOThl CUIIBI TPEHUS IMPHU JBWKEHUHU Tella MO HAKJIOHHOU
IJIOCKOCTH.

Pazgen 3. MoaekysipHas Gu3nKa U TEPMOAMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul.

OcHOBHbBIE TOJOXKEHUSI MOJIEKYJsipHO-KuHeTnueckoi Teopun (MKT), wux
onbiITHOE oOocHoBaHue. Jlupdysus. bpoyHoBckoe nBMkeHHe. XapakTep
JNBWKEHHS M B3aMMOJECHCTBHMS 4YacTUIl BemlectBa. MoOJEnu CTPOEHUs Ta30B,
KUAKOCTEH U TBEPABIX Te€d U OOBACHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3THUX



mozaened. Macca u  pasmepbl MoJiekynd (aromoB). KomuuecTBo BeriecTsa.
[Toctrostnuast ABorajpo.

TenoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. Illkana
temneparyp Llenbcusi.

Mogenp UIeabHOTO ra3a B MOJEKYJIAPHO-KHHETUYECKON TEOPUU: YACTHIIBI
rasza JBMXKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcomtoTHAs
temrieparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccsl B
UJCaIbHOM Ta3e C IMOCTOSHHBIM KOJMYECTBOM BellecTBa. [ paduueckoe
Ipe/ICTaBIIEHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIQy JaBICHUEM M  CPEAHEH  KUHETUYECKOW  DHEprueu
NOCTYNaTEIbHOTO TEIUIOBOTO JIBMKEHUS MOJIEKYJ] HJI€aIbHOrO raza (OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU UJIeaIbHOTO ra3a).

CBsi3b a0COJIFOTHOM TeMITepaTyphbl TEPMOJMHAMUYECKON CUCTEMBI CO CPEHEH
KMHETUYECKOW SHEPruel MOCTyNaTEIbHOIO TEIJIOBOTO JABMKEHUS €€ YACTHII.

TexHuuecKkne YCTPOWCTBA M TEXHOJOIMYECKHE IMPOLECCHL: TEPMOMETP,
OapomeTp, Moy4YeHue HAaHOMATEPUAJIOB.

Jlemoncmpayuu.

Mopenu 1BUXKEHHS YaCTHUL] BELLIECTBA.

Monens 6pOyHOBCKOTO ABUKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOI'O JIBUKEHUS.

Huddy3us xxugkocTen.

Mogenb onsita llTepHa.

[IpuTsxkeHne MOJIEKYI.

Mogenu KpUCTaININYECKUX PELIETOK.

HabGntonenue u nccienoBaHue U30MpoLecCoB.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanne 1mporecca YCTaHOBIEHMS TEIUIOBOIO PAaBHOBECHUS IPH
TEIUI0O0OMEHE MEXTY TOpSYeil U XOJIOAHOU BOJOM.

N3yyenue wuzorepMuyeckoro mpoiecca (PEeKOMEHJ0BAaHO MCIOIb30BaHUE
1 poBoit 1abopaTopun).

N3ydeHne n30xopHOro nporecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunel.

Tepmonunamuueckass (T]J]) cucrema. 3anaHue BHEUIHUX YCJIOBUM A
TEPMOJIMHAMUYECKOW CUCTEMBbI. BHENIHUE U BHYTpeHHUE MapameTpshl. [lapameTpsl
TEPMOANHAMUYECKON CUCTEMBbl KaK CPEIHHUE 3HAYEHUS BEIUYMH, OMHCHIBAIOIINX
€€ COCTOsIHME Ha MUKPOCKOIINYECKOM YpPOBHE.



HyneBoe Hauanmo tepMoguHamuku. (CaMonpou3BOJIbHAS — penakcaius
TEPMOAMHAMUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopens uaeaqbHOrO Ta3a B TEPMOJAMHAMHKE — CHCTEMa YypaBHEHUM:
ypaBHeHne MenaeneeBa—KitanelipoHa U BbIpaKEHUE i1 BHYTPEHHEW SHEPIHUH.
VYcnoBus NpUMEHUMOCTH 3TOM MOJIENIU: HU3KAsl KOHIEHTpAlMs YacCTHII, BHICOKHE
TeMIiepatrypsl. BeipaxkeHue 1151 BHyTpEeHHEH SHEPTUU OJHOATOMHOTO HACATHHOTO
rasa.

KBa3zucratuueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHas padoTa B TepMOAMHAMUKe. Berurciienne padoTsl 0 rpaduky
rporecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnoco0 — M3MEHEHWSI  BHYTPEHHEH  DHEpPruu
TEPMOAMHAMUYECKON  cucTteMbl 0e3  coBepiieHust padorel.  KonBekius,
TEIJIONPOBOIHOCTD, U3TyUCHUE.

KomnuectBo Ttemnorel. Tenmno€éMKOCTh Tena. YAelbHas W MOJSpHas
TEIJIOEMKOCTH BENIECTBA. YpaBHeHHME Maliepa. YaenbHas TEIIoTa CropaHus
ToruiiBa. Pacu€r konmuuecTBa TEIUIOTHI Tpu  Temonepenade. [lonstue 00
aauabaTHOM Tpoliecce.

[lepBblii 3ak0H TepMoAMHAMHUKU. BHyTpeHHsast »sHeprus. KomnmuecTBo
TEIUIOTBI W paboTa Kak Mephl W3MEHEHHS  BHYTPEHHEM  DHEpruu
TEPMOJAMHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEPMOAMHAMHUKM JUISI PABHOBECHBIX MPOLECCOB: 4Yepe3
3a/laHHOE PABHOBECHOE COCTOSHHE TEPMOJUHAMUYECKOW CHUCTEMBbI MPOXOIUT
eMHCTBEHHAs aguadaTta. AOCONIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOIMHAMHUKM U1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TIepeaaTh TEIJIOTY OT 0oJiee XOI0IHOro Tena K 0ojee HarperoMy 0e3
komneHcauuu (Knaysuyc). HeobparumocTs NpUpOIHBIX IPOLIECCOB.

[TpuHLMIe! nectBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII/I. Lukin Kapho.

DKOJOTMYECKUE ACIEKThl UCIOJIb30BAHUS TEIUIOBBIX ABHUrareneu. TermmoBoe
3arps3HEHUE OKPYKAIOIIEH CPEbI.

TexHu4yeckre yCTpOWCTBA M TEXHOJOIMYECKHE MPOLIECCHl: XOJOAWIbHUK,
KOHJUIIMOHEP, AW3EIbHBIA W KapOIOpaTOpPHBIN JBUTATENM, MapoBas TypOuHA,
MOJIYYEHHUE CBEPXHM3KUX TEMIEepaTyp, YTWIM3AlMS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIUIOBOI'O HACOCA, YTHIM3AIMS OMOOPTaHUYECKOro TOTUIUBA IS
BBIPAOOTKHU «TETUIOBON» U AJICKTPOIHEPTHH.

Hemoncmpauuu.

N3MeHenue TemmnepaTypsl Mpu aiuadaTUueCKOM PaCIIuPECHUH.

Bo3gyuiHoe orauso.

CpaBHeHUE yAEIbHBIX TEITIOEMKOCTEMN BEIIECTB.



Cnoco0bl UI3MEHEHUSI BHYTPEHHEN YHEPTHUU.

Uccnenoranne anuadbaTHoro mpoiecca.

KommnbroTepHbie MOJIEN TEIIJIOBBIX JIBUTATENICH.

Yuenuueckuit skcnepumenm, nadbopamopnuie pabomul, npaKkmuKym.

N3mepenne yaenbHON TEIOEMKOCTH.

UccnenoBanue npoliiecca OCThIBaHUS BEIIECTRA.

UccnenoBanue aquabaTHOrO Mpolecca.

N3yueHne B3aWMOCBS3M IHEPTUM MEXMOJICKYJISIPHOTO B3aUMOJCUCTBUS H
TEMIIEPATYPhI KUTICHUS KUIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeuwjecmea. Dazoevie nepexoonl.

[TapooOpazoBanue u kKoHAeHcauus. VcnapeHue u KureHue. Y JelbHas
TEIIOTa apooOpPa30BaHMS.

HacebilienHble ¥ HeHachIlleHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
IUIOTHOCTH Y JIaBJIEHUS HACBIIIEHHOTO TMapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPbl KUTICHUS! OT JaBJICHHUS
B JKUJKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTbD.

Teépnoe Teno. Kpucrainuueckue u amopgHbie Tena. AHU30TPOIUS CBONCTB
KpuctayioB. [lnaBiieHne W KpucTaluM3auus. YJieJdbHas TEIUIOTa IUIABJICHUS.
Cyb6numanmwsi.

Hedbopmanuu TBEpAOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nepopmaruii.

TemoBoe pacmupenue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacmmpeHre. AHTapMOHHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3HEeprun B a30BbIX MEPEX0IaX.

YpaBHEHHE TEIIIOBOTO OajaHca.

[ToBepxnocTHOE HaTsHKeHHME. KOd(POUIIMEHT MOBEPXHOCTHOTO HATSIKCHHUS.
Kanunnsipusie sBinenus. JlaBiaeHue noji MCKPUBIEHHON OBEPXHOCTHIO KUIKOCTH.
®opmyia Jlamaca.

TexHuyeckre yCTPOWCTBA U  TEXHOJOTMYECKHME TMPOLECCHI:  KUAKUE
KPUCTAJIJIbI, COBPEMEHHBIE MaTEpHUaTIbI.

Hemoncmpauuu.

TennoBoe pacuvpeHue.

CBoiicTBa HAaCHIIIEHHBIX MaPOB.

Kunienune. Kunenne npu noHM>KEHHOM 1aBJICHHM.

N3Mepenure cuiibl TOBEPXHOCTHOT'O HATSYKEHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMH.

CmaunBaHue.



Kanumisipasie siBnenusl.

Mopenu HEHBIOTOHOBCKOW KUJKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIIMYECKOTO BEUIECTBA.

Buner nedopmariuii.

Habmonenue mansix gedopmarimii.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS )KUIKOCTEM.

N3mepenne yaenbHON TEIUIOTHI IJIAaBICHHUS JIBJA.

N3yueHne CBOMCTB HACBIILICHHBIX 1apOB.

N3mepennie abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OIICHKAa Macchl MapoB B
IIOMELIECHHUH.

N3mepenue koapduiirieHTa MOBEPXHOCTHOTO HATSXKEHHUSI.

Nsmepenne monyis FOHra.

UccnenoBanne 3aBucuMocTd Jedopmanuu  pe3ruHoBoro obpasma  OT
IIPUII0KEHHOW K HEMY CUJIBI.

Paznen 4. DaekTpoauHaMuKa.

Tema 1. Dnexmpuueckoe noe.

DneKkTpu3aumsi Tel U €€ MpOsBICHUs. JJNEKTpuyeckuil 3apsan. JIBa Buma
BJEKTPUYECKUX 3apsaoB. [IpOBOAHMKHM, JUABJIEKTPUKUM U MOJYIPOBOIHUKH.
DJIEMEHTapHbIM DJEKTPUYECKUU 3apsii. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsija.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsasl. 3akoH KynoHa.

DnekTpudeckoe nose. Ero aeiicTBre Ha 3JIEKTPUUECKUE 3aPSIIbI.

Hamnpsoxénnocts  anekTpuueckoro monsd. [IpoOusiid  3apsa.  Jluaum
HAIPSKEHHOCTH JIEKTPUUECKOTO 1oisi. OTHOPOJHOE IEKTPUUYECKOE TOJIE.

[ToreHIMaNIBbHOCTD 3JEKTPOCTATUYECKOr0 MOJiA. Pa3HOCTh MOTEHUMANIOB H
HanpspkeHne. [loreHumanbHas dHeprus 3apsaa B IJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHnman snexkTpocTaTnyecKkoro noisd. CBs3b HANPSKEHHOCTH IO U PA3HOCTH
NOTCHIIMAJIOB [IJIST  AJIEKTPOCTATUYECKOTro Toyig (Kak OAHOPOJHOIO, TaK U
HEOJTHOPOJHOTO).

[IprHIMT CynEpIO3ULINA dIEKTPUIECKUX TTOJIEN.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOU cdepnl. [lone
PaBHOMEPHO 3apsHKEHHOTo 1o 00béMy Mmiapa. Ilome paBHOMEpPHO 3apsKEHHOU
OCCKOHEUYHON TUIOCKOCTU. KapTuHbl JMHUN HANPsHKEHHOCTH OSTUX TIOJEH W
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOAHUKM B AIEKTPOCTATUYECKOM TOJIE. Y CIOBUE PABHOBECUS 3apsII0B.

JIMpAEeKTpUKU B AIEKTPOCTATUYECKOM noJie. JusnexTpuyeckas
IIPOHHUIIAEMOCTD BEILIECTBA.



Konnencarop. OneKkTpo€MKOCTh KOHIEHCATOPa. IDIEKTPOEMKOCTH IIOCKOTO
KOH/IeHCaTopa.

[TapannensHoe coequHeHne KoHaeHcaTopoB. [locienoBaTenbHOE coeAMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

JIBrKeHME 3apsIKEHHOM YaCTULBI B OJHOPOJHOM 3JIEKTPUUECKOM IIOJIE.

TexHu4yeckre YCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: 3JIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTATHUYECKAsl 3alllUTa, 3a3€MJICHUE AJIEKTPONpHOOpPOB,
KOH/ICHCATOpPHI, TeHepaTtop Bau ae ['paada.

Jlemoncmpayuu.

YCTpONUCTBO Y MPUHLIMII IEUCTBUS JEKTPOMETPA.

DIIEKTPUUECKOE OJIE 3aPSKEHHBIX IIIapUKOB.

DIIEKTPUUECKOE TOJIE IBYX 3apsDKEHHBIX IJIACTHH.

Mogpens asekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKM B AIEKTPUUYECKOM I1OJIE.

DIIeKTpOoCTaTUUECKas 3alIuTa.

Y CTpOolCTBO U AEUCTBUE KOHJEHCATOPA MTOCTOSHHOM U TEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaropa OT IUIOUAAH
IJIACTUH, PACCTOSIHUSA MEX1Y HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MO 3apsHKEHHOT0 KOHEHCATOoPa.

3apsanKka v pa3psjika KOHJIEHCATOpa Yepe3 PE3UCTop.

Yuenuueckuit skcnepumenm, nabopamopnwie padbomol, npaKkmuKym.

OueHka cuj B3auMOJIEHCTBUS 3apSKEHHBIX TEI.

HaOmronenue npeBpanieHus 3HEPrun 3apsyKEHHOT0 KOHAEHCATOPa B DHEPTUIO
U3JTy4YEHHUs] CBETOUO/IA.

N3yueHnne npoTekaHus TOKa B LEIMH, COAEPKAIIEH KOHAEHCATOP.

Pacrnipenenenne pa3sHOCTH IIOTEHIINAJIOB (HaTIpsKEHUA ) npu
NOCJIEOBATEIIBHOM COEIMHEHUH KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoanunwlii 31eKmpuyecKuii mox.

Cuia toka. [TocTosHHBIHM TOK.

VYcnoBus CyliecTBOBaHUSI MOCTOSHHOTO SJIEKTPUUECKOTro Toka. McTounuku
toka. Hanpsiokenue U u DJ1C &.

3akoH OMa J1sl ydacTKa LeMu.

DneKkTpudeckoe CONPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOJIHOTO TMPOBOJHUKA OT €ro JJIMHBI U IUIOMIAJAM IOMEPEYHOTO CEUYECHUSI.
VY nenbHOE CONMPOTUBIIEHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJlIeIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnéHHbIX nekTpuueckux mneneit. [IpaBuna Kupxroda.



Pabora snextpuyeckoro Toka. 3akoH /xoynsa—Jlenua.

MOIIHOCTh 2JIEKTPUYECKOT0 TOKa. TerioBas MOIIHOCTb, BblAEIsieMas Ha
pe3ucrope.

OJIC ¥ BHYTpEHHEE CONpPOTUBIICHHME HCTOYHMKA TOKa. 3akoH Oma s
MOJIHOW  (3aMKHYTOM) SJEKTpUYECKOM I1enu. MOIIHOCTh MCTOYHHMKA TOKAa.
Kopotkoe 3ambikanue.

KonnencaTop B ienu MOCTOSIHHOTO TOKA.

TexHu4yeckre YCTpOMCTBA W TEXHOJOTHMYECKHWE IIPOIIECCHI: aMIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DIICKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3MepeHune cuiibl TOKA U HaIPSKEHUS.

UccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HANpSLKEHUS NI PE3UCTOpA,
JIaMITbl HAKAJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COINPOTUBIICHUS HWIMHAPUUECKUX TMPOBOJHUKOB OT JIJIUHBI,
IUIOLIAIY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

UccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTHUBIICHUS MIPU MOCTOSSHHOM
HaIPSKEHUH.

[Ipsamoe mzmepenune DJIC. KopoTkoe 3aMbIKaHUE TAIbBAHUYECKOTO JIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crioco0bI coemuHeHns UCTOYHUKOB Toka, J/[C Gatapeii.

UccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJIOCAMU MCTOYHHMKA TOKA
OT CWJIBI TOKa B IICTTH.

Yuenuueckuit 3xkcnepumenm, nadopamopusvie padbomul, nPAKMUKYM.

HccnenoBanne CMEMIAHHOTO COEIMHEHHS PE3UCTOPOB.

N3Mepenue yaenbHOro COnpoTUBIEHUS MPOBOJHUKOB.

HccnenoBanne 3aBUCHMOCTH CWJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npejena u3MepeHus amnepmerpa (BoJIbTMETPa).

N3mepenue D1C u BHYTPEHHETO CONPOTUBIICHUSI HICTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd J/]C rambBaHUYECKOrO 3JIEMEHTA OT BPEMEHH
IPU KOPOTKOM 3aMbIKAHHH.

UccnenoBanrie pa3HOCTH MOTEHIMATIOB MEXIAY MOJIOCAMU MCTOYHHUKA TOKA
OT CWJIbI TOKa B IICTH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HON MOIIHOCTA MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuyuHbvIX cpeoax.

DNeKTpUUecKass MPOBOAUMOCTh  Pa3JIMYHBIX  BEMIECTB.  DJICKTPOHHAS
IPOBOJAMMOCTh TBEPABIX METAJJIOB. 3aBUCHUMOCTH COINPOTUBIICHUS METAIOB OT
TeMriepatrypsl. CBEpXIIpOBOANMOCTb.



DIIEKTPUYECKUM TOK B BakyyMe. CBOWCTBA IEKTPOHHBIX ITYyYKOB.

[TonynpoBOgHUKHY. CobOcTBeHHas " MpUMeECHas IPOBOJUMOCTh
nosynpoBoAHuKoB. CBolicTBa p—n-tiepexoia. [loaynpoBoHUKOBEIE TPUOOPHI.

DJEKTPUYECKUN TOK B BJEKTPOJIHMTAX. DJIEKTPOJUTHUUYECKAs AUCCOIUALINA.
OnekTponus. 3akonsl Dapajes s FIEKTPOIH3a.

DIJIEKTpUYECKUM TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
paspsia. PaznuuHble TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1na3ma.

TexHuueckne yCTPOMCTBA WM MPAKTUYECKOE MNPUMEHEHUE: Ta30pa3psiIHbIC
JaMIIbl, DJIEKTPOHHO-TydeBas TpyOKa, MOJYNPOBOAHUKOBEIE MPHUOOPHI: ITHO/,
TpaH3UCTOp, (OTOAMOJ, CBETOAWOJ, TajlbBaHWKA, paQUHUPOBAHUE MEH,
BBIIIJIaBKA aJTIOMUHUS, DJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBHCUMOCTb COPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHL.

[TpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHsbI 35ekTponusa Papajaes.

HckpoBoii pa3psil U MpOBOJAUMOCTD BO31yXa.

CpaBHeHME TPOBOJUMOCTH METAJJIOB U MTOJTYIPOBOJHUKOB.

OZIHOCTOPOHHSISI TPOBOJIUMOCTD JTUOJA.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

Habnronenue amektponusa.

N3mepenne 3apsaa OTHOBAJIIECHTHOTO MOHA.

UccnenoBanne  3aBUCUMOCTM  CONPOTHUBJIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CusiTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU UOAA.

DuU3MYeCKUl MPAKTHKYM.

CniocoObl u3MepeHus PU3NYECKUX BEIUYHH C MCTOIb30BAHUEM AHAJIOTOBBIX
U IU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOIOTHBIC U OTHOCUTENIBHBIC TTOTPEITHOCTA U3MEPECHUN (DU3UICCKUX BEIIMUMH.
OneHka rpaHul NOrPelIHOCTEN.

[IpoBeneHre KOCBEHHBIX WM3MEPEHUW, HCCIEAOBAHUM  3aBUCHUMOCTEU
bu3nuecknx BEIMYMH, TPOBEPKA MPEIJIOKECHHBIX THUMOTe3 (BbIOOp U3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHUX  pazgenax «YUYEHUUYECKHHA  DKCIIEPUMEHT,
nabopaTopHble padOThI, TPAKTUKYM).

MexknpeaMeTHbie CBA3H.

N3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCA C YUETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3€M C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
NO3HAHUA: SBJICHWE, HAay4YHbIA (DaKT, TUrOTe3a, (pU3MYecKas BETUYMHA, 3aKOH,



Teopusi, HAOIIOJIEHUE, OKCIEPUMEHT, MOJAEIUPOBAHUE, MOIENb, H3MEPEHHE,
MOTPEITHOCTH U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, ITUBPOBas TadopaTopus.

Mamemamuxka: pelnieHue CUCTEeMbl ypaBHeHWH. JlunelHas ¢yHKUUA,
napabosna, runepbona, ux rpaguku u cBoicTBa. TpuroHoMmerpudeckue (GpyHKIINM:
CUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX IPOEKIMU Ha OCU KOOPJIMHAT, CI0XKEHUE BEKTOPOB.

Buonozua: mexanndeckoe JBIKEHHE B KHBOM mpupone, nuddysus, ocmoc,
TEIIO0OOMEH JKMBBIX OPraHHW3MOB, TEIJIOBOE 3arps3HEHHE OKPYKAIOIIEH Cpeibl,
yTUAN3anusi OMOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
ANEKTPOIHEPTUH, MOBEPXHOCTHOE HATSKEHUE U KalWJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUUECKUE SIBJICHUS B )KUBOUM MIPUPO/IE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJ,
MOJIb BEIIECTBAa, MOJSpHAas Macca, MOJIyYeHHUE HAaHOMATEepUajoB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJN, KUIAKOCTEH U Ira30B, KUJIKHE KPUCTAIUIbI, SJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, AJIEKTPOIUTHUECKAS TUCCOIMAIINUS, TaTbBAHUKA, DJIEKTPOHHAS
MHUKPOCKOIUSI.

TI'eozpagpua: BnaxuocTh BO3ayxa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JBUKEHUU C KCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHIKOIO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHLITENH, pelméryaTble KOHCTPYKIMH), UCIIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXAHUKW B TEXHUKE (TMPOCKOI, BOJOMET M APYTHE), ABUTATENb BHYTPEHHETO
cropanusi, napoBasi TypOuHa, ObBITOBOM XOJOIUIBHUK, KOHIUIIUOHEP, TEXHOIOTUH
MOJIyYEHUSI COBPEMEHHBIX MAaTEpHUAJIOB, B TOM YHCIE€ HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTaTHUECKasl 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHOOpOB,
ra3opaspsiiHbIE JaMIIbl, TOJYIPOBOJHUKOBBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pasznea 4. DaekrpoauHaMuka.

Tema 4. Maznummnoe no.e.

B3aumopelicTBrEe TIOCTOSHHBIX MAarHUTOB W NPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bektop MarHuTHOM HMHAYKUMM. [IpuHIMO Cyneprno3unuu
MAarHUTHBIX NOJIEW. JINHUY MarHUTHOW UHIYKIIHUU.

MaruutHoe 1oJie MPOBOJAHUKA C TOKOM (IPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcreaa.

Cuna Amnepa, €€ HanpaBICHUE U MOJYJIb.

Cuna Jlopenna, e€ HanpaBjieHUE U MOJYb. [[BrUKeHNUE 3apsiKEHHOM YacTHUIIbI
B OJHOPOJHOM MarHuTHOM Itose. PaGora cunsl Jloperma.

MaruauTHoe nosne B Beuiecte. DeppoMarHeTuky, napa- U THaMarHeTUKH.



Texnuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKUC IIPOHCCChl: IMPHUMCHCHHUC

MOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTpOABUTATENh SIKOOU, YCKOPUTEU 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaprnHa 7nuHWMHA  WMHOYKOMA ~ MAarHATHOTO  MOJISI  IOJIOCOBOTO M
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHM MarHMTHOW MHIYKIIMU TIOJISI NIMHHOTO MPSIMOTO MTPOBOJHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO ITIPOBOJAHUKA, KATYIIKN C TOKOM.

B3anmoneiicTBue 1ByX NPOBOJHHUKOB C TOKOM.

Cuna Amnepa.

JevicrBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

Habntonenue nBm>xeHus My4yka 3JEKTPOHOB B MArHUTHOM IIOJIE.

[TpuaMn JEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccenenoBanre MArHUTHOTO MOJIS IOCTOSIHHBIX MAarHUTOB.

HccnenoBanne cBOMCTB (peppOMArHeTHKOB.

HccnenoBanne 1eicTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuinbl AMriepa.

N3yyeHue 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMK Ha OCHOBE U3MEPEHHUSI CUIIBI AMIIEpA.

Tema 5. dnexkmpomazHumnas uHOYKYUA.

SIBiieHME DIIEKTPOMAarHUTHOM MHAYKIMU. [lOoTOK BekTOpa MAarHUTHOM
uaaykuu. OJIC uHaykumu. 3akoH 3JIEKTpoMarHuTHoM wuHaykuuu Oapanes.
Buxpesoe anekrpuyeckoe nose. Toxku Dyko.

OJC wHAYKUMH B NPOBOJHUKE, JABWKYIIEMCS B OJHOPOAHOM MAarHUTHOM
noJe.

IIpaBwiio Jlenna.

NunyktuBHOCTh. Karymika HMHAYKTMBHOCTH B LENH NOCTOSHHOIO TOKa.
Asnenue camonHaykuuu. IJIC caMOMHIYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMAarHuTHOE TOJIE.

TexHu4yeckre yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: WHIYKI[MOHHAS
1e4yb, COJIECHOU, 3alllUTa OT JEKTPU3ALNU TN MPU IBUKEHUN B MATHUTHOM I10JI€
3eMJIH.

Hemoncmpauuu.

HalGntonenue siBiaeHus 3J1eKTPOMAarHUTHOM UHTYKIIUU.

UccnenoBanne 3aBucumoctd DJC HMHAYKIMM OT CKOPOCTH W3MEHEHUS
MarHUTHOIO IMOTOKA.



[IpaBwiio Jlenna.

[Tanenne marauTa B allOMUHUEBOM (MEIHOMN) TpyOe.

SBneHue caMOMHAYKITUU.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTHM U3MEHEHUS
CWJIBI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKyM.

HccnenoBanue sIBIECHUS 3JIEKTPOMATHUTHON MHAYKIUU.

OnpeneneHue MHAYKIIMU BUXPEBOI'O MAarHUTHOT'O TIOJISL.

UccnenoBanue siBIEHUSI CAMOUHYKIIUH.

COopka MoJIeIH 3JIEKTPOMAarHUTHOrO TreHepaTopa.

Paspeu S. KoJsieOanust 1 BOJTHBI.

Tema 1. Mexanuueckue Kojedanus.

Konebarenshas cucrema. CBOOOAHBIE KOJIECOAHMS.

lMapmonunueckue konedbanusi. Kunemarnueckoe U JUHAMHYECKOE OMHUCAHHUE.
DHEpPreTuueckoe ONMUCAHMUE (3aKOH COXPAHEHHs] MEXaHUYEeCKOM sHepruu). BeiBon
JTUHAMUYECKOTO OMHUCAHUSI TAPMOHUYECKUX KOJEOaHU M3 UX DHEPreTUYECKOro U
KMHEMATUYECKOTO OMUCAHUS.

Ammumtyna u ¢dasza xonedbanuil. CBsi3b aMIUITUTYAbl KOJ€OAHUNA HCXOJIHOM
BEJIUYMHBI C aMIUTUTYaMU KOJeOaHuil €€ CKOPOCTH U YCKOPEHHUSI.

Ilepmon m dacrora komeOanuii. I[lepmonm manmbix CBOOOIHBIX KoJieOaHUM
MaTeMaTH4ecKoro masiTHuka. Ilepuon CBOOOTHBIX KOJIEOAHUN MPYKHUHHOTO
MasTHHKA.

[Tonsitue o 3aryxatonux kKoneOanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
PesonancHas kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOMU.
ABTOKOIE0aHMS.

TexHu4yeckre yCcTpoWCTBa U TEXHOJOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceicMorpad.

Jemoncmpayuu.

3anuch K0J1e0aTENbHOrO IBUXKECHHSL.

HaGnronenne He3aBUCUMOCTH TIEPHOJIAa MAJIBIX KoJieOaHUM rpy3a Ha HUTH OT
aAMILTUTY/IbI.

HccnenoBanue 3aTyxarmux KoieOaHuii U 3aBUCUMOCTH IEpHUoAa CBOOOIHBIX
KOJIeOaHUI OT COMPOTHUBIICHHUS.

UccnenoBanne konebaHWi Tpy3a Ha MACCHUBHOM TMPYXHHE C IEJbIO
dbopMuUpOBaHUs MIPEACTABICHUN 00 MI€aTbHON MOJIETH PYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUS YHEPTUU NIPU KOJIeOaHUAX Tpy3a Ha IPY>KUHE.

UccnenoBanrie BEIHYKICHHBIX KOJICOAHUI.

HaGnronenue pesonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.



N3mepenne mnepuona CBOOOJHBIX KOJEOAHWUW HUTSHOTO W IPYKHUHHOIO
MasiTHUKOB.

N3yuyenue 3ak0HOB JBUXKEHHUS Teja B X0OJI€ KoJeOaHU Ha yIpyroM MmojBece.

N3yyeHue NBUKEHUS HUTSHOTO MasiTHUKA.

[Ipeobpa3oBanue FHEPTUH B IPY>KUHHOM MasITHUKE.

NccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTyXaOIIMX KOJIEOaHUM.

HccnenoBaHue BBIHYKICHHBIX KOJIEOaHUM.

Tema 2. dnexkmpomazHumnuple Konedanus.

Konebarensubiit  koHTYp. CBOOOIHBIC 3JICKTPOMATHUTHBIE KOJEOAHUS B
uealbHOM KojebaTenbHOM KOHType. Popmyna Tomcona. CBs3b aMIUIUTYIbI
3apsija KOHJEHCATopa ¢ aMIUIUTY10M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHMs SJHEPIHH B UACAITBHOM KOJIE0ATETbHOM KOHTYPE.

3aTyxaromue 3JIEKTPOMArHUTHBIE KOJIeOaHus. Brinyx1eHHbIE
AJIEKTPOMArHUTHBIE KOJIEOaHUsI.

IlepemeHHBI TOK. MOIIHOCTH IEPEMEHHOTO TOKA. AMIUIMTYIHOE H
JeMCTBYIOLEE 3HAUEHUE CHUJIbl TOKA W HAIpsDKEHHUsS MpHU pasiuyHO ¢dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycouanbHbId MEepEeMEHHbIH TOK. Pe3ucTtop, KOHIEHCATOp M KaTyllka
VMHAYKTUBHOCTH B LIENM CHUHYCOMJAIBHOI'O IEPEMEHHOIO TOKAa. PE€30HAaHC TOKOB.
Pe3onanc HanpskeHuUi.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mepenadya W NOTpeOIeHHE
3JIEKTPUYECKON IHEPIUU.

OKOJIOTUYECKHE PHUCKU IIpU IPOU3BOACTBE 3JeKTposHepruu. KynbTypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HU.

TexHuueckue ycTpolcTBa M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUUYECKHIM
3BOHOK, I€HEPATOP EPEMEHHOI0 TOKA, JIMHUM JJIEKTpOIepeaay.

Jemoncmpayuu.

CB0OOAHBIE TTEKTPOMArHUTHBIE KOJIEOaHUS.

3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJIEOAHUM OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJeOaHUH.

I'enepaTop He3aTyXarONIUX IEKTPOMATHUTHBIX KOJICOAHUH.

Mogenb 31eKTpOMarHuTHOT O TeHepaTopa.

BriHyX1€HHbIE CUHYCOUIAIbHbBIE KOJIEOaHUs!.

Pe3ucrop, KaTynika MHAYKTUBHOCTHM W KOHJEHCATOP B LENH IMEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocienoBaTeIbHOM COEIMHEHWHM PpE3UCTOpa, KaTyIIKU
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Y CcTpolicTBO U IPHUHITUIT AEUCTBHS TpaHchopmaTopa.



Mopenb TMHUM AIEKTPONepeIayn.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

N3yuenue Tpancpopmaropa.

HccnenoBanne MEepeMEHHOIO TOKAa 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTyLIKy U PE3UCTOP.

HaGntonenue 351eKTpoMarHiTHOrO pe30HaHCa.

UccnenoBanuie paboThl HCTOYHUKOB CBETA B IIEMU MIEPEMEHHOT'O TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUSA HX pacnpoctpaHeHus. llomepeunsie wu
IPOJOJIbHBIE BOJHBL. llepron, CKOpOCTh pacnpocTpaHEHWs W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKHUX BOJIH: OTpa)KeHHE, MpeioMJIeHUE, UHTephepeHIus H
nudpaxims.

3Byk. CkopocTb 3ByKa. [’ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE 3arpsi3HEHUE OKPYKAIOIIEN CPEIbI.

DJIEKTPOMATrHUTHBIE BOJHBL. Y CJIOBUSL U3IYYEHHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumHas opueHTanus BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CBolicTBa  DJEKTPOMATHUTHBIX  BOJH:  OTPaXXEHHUE,  NPEIOMIIEHUE,
noJisipu3anusi, tHTepdepeHIys u AU paKims.

[ITkama 37€KTPOMAarHUTHBIX BOJIH. [IpyMeHEHHe 37IeKTPOMArHUuTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHMIIBEI paguoCBsA3U U TeneBuaeHUA. Pagnonokanys.

DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEbI.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHUE: MY3bIKaJbHbIC
MHCTPYMEHTBI, pajap, paJuonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus,
YJIBTPA3BYKOBAsl IUAarHOCTUKA B TEXHUKE U MEAULMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpoCTpaHEHNE OMEPEYHBIX U TIPOOJILHBIX BOJH.

Koneobiromeecs Te€10 Kak ICTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HaGntonenue orpakeHus: M MpeIOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnm u qudpakiinn MEXaHUYECKUX BOJIH.

AKyCTHYECKHAN pPE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHUE.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJIOM U
4acTOTOM KOJIEOAHUIA.

HccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHWTHBIX  BOJIH: OTpaXEHHUE,
npesioMIIeHUE, nossipu3anus, udpakuus, UHTephepeHIIus.

O6HapyxeHue nHGPaKpacHOro U yabTpaduoiIeTOBOr0 U3y4eHUN.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmMuKym.



N3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonuHeHOE pacpOCTpaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4euHBIN UCTOYHUK CBETA.

OTtpaxkenue cBera. 3akoHbI oTpaxxeHusi cBera. I[locTpoeHne M300pakeHuil B
iockoM 3epkaiie. Cdepuueckue 3epkaa.

[Ipenomienue cBera. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTENb
npesomiieHusi. OTHOCUTENBbHBIN MMOKa3aTeNnb npesoMieHus. [IoCTOSTHCTBO 4acTOTHI
CBETa M COOTHOUICHHWE [JIMH BOJIH NPHU NEPEXOAE MOHOXPOMATHYECKOI'O CBETA
yepe3 TPaHuIly pa3/ielia IByX ONTUYECKUX CPE.

Xon mydeit B mpusme. [[ucmepcusi cBera. COXHBIA COCTaB O€IOro CBETa.
IIBer.

[TonnHOE BHYTpEHHEE OTpaxkeHue. lIpenenbHbld yroa moJaHOro BHYTPEHHETO
OTPAKEHHUS.

Cobuparomue W pacceuBaronide JuH3BL. ToHkas nuH3a. DoOKycHOe
pacCTOSIHUE M ONTHYECKas Cuia TOHKOM JIMH3BL. 3aBHCHMOCTH (POKYCHOIO
pacCTOSIHUSL TOHKOWM cepruyeckod JHMH3bI OT €€ T€OMETPUU M OTHOCUTEIBHOIO
IIOKa3aTess MPEIOMIICHUS.

@opMyJsia TOHKOU JIMH3BL. Y BEIUYEHHUE, 1aBAEMOE JIMH30M.

Xon Jiy4ya, NPOLIEAIIErO JUH3Y IIOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuuecko ocu. IlocTpoeHune wu300pakKeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

OnTtuyeckue npubopsl. Paspemaromas crnocoOHOCTh. a3 kak onTuyeckas
cucrema.

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKHU.

BonnoBass ontuka. HWurepdepenims cBera. KorepeHTHbIE HCTOYHMKH.
VYcnoBuss HaOMOJIEHWS MAaKCMMyMOB M MHUHHMYMOB B HUHTEP(EPEHIIMOHHOU
KapTUHE OT JIByX KOIFEPEHTHBIX HMCTOYHUKOB. [Ipumepbl KIacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBera. [udpakuuvonHas pemérka. YcloBue HAOTIOIECHUS
[JIABHBIX ~MAakKCHMyMOB TIpH  MaJE€HUM MOHOXPOMAaTHYECKOro CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckrue yCTpONCTBA M TEXHOJIOTMYECKHE NPOLECCHl: OYKH, JIyna,
nepuckon, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN ammapar, OpOCBETIECHUE
OIITHKH, BOJIOKOHHAsI ONTHKA, JU(GPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.



HccnenoBanne nperoMiaeHus CBETA.

Hablntonenue noaHoro BHyTPEHHEr0 OTpakeHusl. Mozennb CBETOBOA.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4YEpPE3 IUIOCKONAPAILIEIbHYIO
IUIACTUHY U IPU3MY.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mogaenu MUKPOCKOIIA, TEJIECKOIIA.

Habmonenne natepdepeHnn crera.

HaOmronenne 1BETOB TOHKUX TUIEHOK.

Ha6mronenune nudpakimu ceera.

N3yyenue nuppakimoOHHON PEmIETKY.

HaGntonenune nudpakimoHHOTO CIIeKTpa.

Habnronenne aucriepcuu cBeTa.

Habnronenue nonsipuzannu cBeTa.

[IpumeHeHue MOSIPOUIOB JIJIsl U3YyUCHUSI MEXaHUUECKUX HAMPSHKEHUH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3MepeHnue nokazaresns npeaoMiIeHus CTeKIa.

UccnenoBanrie 3aBUCUMOCTH (POKYCHOTO PACcCTOSIHUS OT BemlecTBa (Ha
npuMepe XKUIKUX JTUH3).

N3mepenne poKycHOro pacCTOSHHSI pacCEUBAIOIINX JTUH3.

[Tomy4yenune n300paxeHus: B CHCTEME U3 IIOCKOTO 3€pKajia U JIMH3HI.

[Tonyuyenue n300paxeHusi B CHCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenune nudpaxium, nHTEpYEpeHIINN U OJSIPU3AIUN CBETA.

N3yuenne nonsgpuszanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTHU JUAIEKTPHUKA.

N3yuyenue naTepPEpeHIIny JJa3epHOT0 N3TYYEHHS Ha IBYX ILETAX.

HabGntonenune nucnepcum.

HaGntonenue u uccnenoBanue AUQGpakimoOHHOTO CIEKTpa.

N3mepenune 1rHbI CBETOBOW BOJIHBI.

[Tony4yeHue criekTpa M3Iy4eHHUs] CBETOAMOJAA NPHU MOMOUIM JU(PaKLHOHHOMI
PELIETKHU.

Paznen 6. OCHOBBI CIeNUAIBbHON TEOPHUH OTHOCUTEIbLHOCTH.

['panunbl  OPUMEHUMOCTHM  KJIIACCMYECKOM  mexaHuku.  [locTynarsl
CIIeIUAJIbHONW TEOPUU OTHOCUTEIIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHONM  WHTepBal.  [IpeoOGpa3zoBanus  Jlopenma.
VYcnoBue npuyMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHH U COKpaIlleHUE JJINHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsI3p Macchl C 3HEPTUEH U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTU
MIOKOSI.



TexHUuecKue YCTpPOMCTBA M TEXHOJOTMYECKHUE TMPOILIECCHl: CIIYTHUKOBBIC
NPUEMHUKHU, YCKOPUTEIH 3apSXKEHHBIX YACTHIL.

YueHnnueckuit SKCEPUMEHT, JTaOOpPaTOPHBIE PA0OTHI, MPAKTUKYM.

OmnpeneneHue UWMITyJIbCa W SHEPIUU  PEIATUBUCTCKUX 4YacTull (10
dotorpadusm TPEKOB 3apsSKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paszpnen 7. KBanToBasi ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TemioBOe M3ydeHHe (M3IydeHHe aOCOIIOTHO YEPHOTO Teja).
3akoH cMmenienus Buna. I'unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPTUS U UMITYJILC (OTOHA.

dororpdext. OnmpiThl A. I'. CroneroBa. 3akonbl hoTtodddexra. YpaBHeHue
DiamTeHa 111 hoTodddekra. «KpacHas rpanuma» horodddekra.

JlaBnenue cBerta (B UYaCTHOCTH, JIaBJICHHME CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONIYI0 W aOCOJMIOTHO OTpaXkaroulylo moBepxHocTh). OmbiTel 1. H.
JleOenena.

BonnoBseie cBolicTBa yactui. Bonnbl ne bpouns. [{nuHa BonHb! ne bpoisis u
pa3Mepbl 00JacTH JIOKaNM3alMu JBWXKyllelca vactuubl. KopmyckymnspHo-
BOJTHOBOM ayanu3M. Jludpakius 31eKTPOHOB Ha KpUCTAILIAX.

Crnemuduka n3meperuit B Mukpomupe. COOTHOIIEHUSI HEONpeneaEHHOCTEH
I'eitzenbepra.

TexHudyeckre YCTPONCTBA M TEXHOJOTMYECKHE TPOLIECChI: CIEKTPOMETD,
dboTodeMeHT, (poTogaTUMK, TYHHEIBHBIM MHUKPOCKON, COJHEYHass Oatapes,
CBETOJHUOI.

Jemoncmpayuu.

®oto3(PheKT HAa yCTAaHOBKE C IIMHKOBOM MJIACTHHOM.

Uccnenoranue 3akoHOB BHENHETO (GoTod¢deKTa.

UccnenoBanne 3aBUCHUMOCTH  CONPOTHBJIEHUS  IOJYINPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Cseronuon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, nPAKMUKyMm.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinuoi [lnanka Ha ocHOBe uccienoBanus GoTodddexra.

UccnenoBanre 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOIMOJ] OT HAIIPSIKEHUSI.

Tema 2. Dusuka amoma.

OnbITHl MO HCCIENOBaHUIO CTpOeHUs aroMma. [lnmaHerapHas Monenb atoma
Pesepdopna.

[Toctynatel bopa. M3nyyenue u norionieHre GOTOHOB MpHU MEpExojie aroma
C OJIHOTO YPOBHSI JHEPTUU HA IPYTOM.



Bunsl ciektpoB. CiekTp ypoOBHEN YHEPTUHA aTOMa BOAOPOAA.

CnoHTaHHOE U BBIHYXICHHOE U3NyuyeHue cBera. Jlazep.

TexHu4yeckre YCTPONCTBA M TEXHOJOTMYECKUE MPOLIECCHI: CHEKTPAJIbHBIN
aHasu3 (COEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMITBIOTE.

Hemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGntonenue nuHelyaThIX CIIEKTPOB.

YCTpOUCTBO U JEUCTBUE CUETUMKA MOHU3UPYIOIINX YaCTHULL.

Omnpenenenue JJIMHBI BOJIHBI JIA3€PHOTO U3IIyUEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Habmronenue nuHe4aToro crekTpa.

HccnenoBanne CrieKTpa pa3peKEHHOr0 aTOMapHOTO BOAOPOAA U M3MEPEHHUE
nocTostHHOM Punbepra.

Tema 3. Quzuka amomHo20 A0pa u I1eMEeHMAPHBLIX YACMUY,.

Hyknonnas mozpens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M3oronsl.

PannoaktuBHOCTh. Anbda-pacnan. OJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['amma-usnyuyeHue.

3aKOH pPaJAMOAaKTUBHOrO pacnaaa. PaanoakTWBHBIE H30TOINBI B MPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO U3Ty4eHUsS. BiusHUE pagnMoakTUBHOCTH Ha YKUBbIC
opranu3mbl. EctecTBeHHbIN (POH n3nydenus. JJozumerpusi.

DHeprus CBsI3M HYKJIOHOB B sifipe. A nepHbie cuibl. [ledekt maccsl sapa.

SAnepusie peakiuu. [enenne u cuntes saep. SAnepusie peaktopsl. [IpobGraemsl
YIOPABIIIEMOr0 TEPMOSJAEPHOIO CHHTE3a. JKOJOTMYECKHE ACIEKThl PpPa3BUTHUSA
SIIEPHOMN YHEPIETUKMU.

Mertozasl perucTpaluyy U UCCIEIOBAHUS HIEMEHTAPHBIX YaCTHII.

@OyHaaMEHTaJbHbIE B3aUMOJEUCTBUA. bapuOHBI, ME30HBI U JICOTOHBI.
[IpencraBnenne o CrangaptHon moaenu. KBapk-rirrooHHas MOAEnb aJpOHOB.

O®usuka 3a npeaenamu CraHgaptHod Mojaenu. TéMmHas marepust U TEMHas
SHEPIHUsl.

EnuncTBO Quznueckoi KapTUHBI MUpA.

TexHu4ecKkre yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLECCHL: TO3UMETP, KaMepa
Bunbcona, snaepHblii peakTop, TEPMOSAEPHBIA peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanne TpeKoB YacTuUll (M0 TOTOBBIM (OTOrpadusim).

WccnenoBanue paguoakTUBHOIO (hOHA C UCIIOJIB30BAHUEM JI03UMETPA.

N3yyenue normnomieHus: 6eTa-4acTull aTlOMUHHEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH.



Otansl pa3BUTHA aCTpOHOMHUH. [IpHKIIaTHOE 1 MUPOBO33PEHUECKOE 3HAUECHHE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (QU3UKU IS OOBSACHEHUS MPUPOJIbI
KOCMHUYECKUX OOBEKTOB.

Meroasl acTpOHOMHYECKUX HccheqoBaHuil. COBpEMEHHBbIE ONTHUYECKHE
TEJIECKOTIBI, PAJMOTEIECKOIBI, BHEATMOC(DEpHAS aCTPOHOMHSI.

Bun 3Bénnoro Heba. Co3Be3ausi, sipKkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JBHKCHHE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. McTounuk sHepruu CosHua U 3BE3.

3BE3M1BI, NX OCHOBHBIE XapaKTEPUCTHUKU. /[narpamMmma «CreKTpanbHbIN KJIacc —
CBETHUMOCTb». 3BE3/Ibl TJIABHOM MOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3] TJIABHOM MOCJIENOBATEIbHOCTU. BHyTpeHHEe CcTpocHue
3B€31. COBpEMEHHBIE MPEACTABICHUSI O MPOUCXO0XKAEHUH U 3BoJonMu CoOJHIA U
3BE3/1. DTaIbl )KM3HHU 3BE3I.

Muneunbiii I[Iyte — Hama I'amaktuka. Ilomoxkenune m aBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. UEpHBIE ABIPHI B sApax
raJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus bonbioro B3peiBa. PenukroBoe nsnydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnnlie npobsieMbl aCTpPOHOMUMU.

Yuenuueckue naoniooenus.

HaGmronenus 3B€3qH0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHHEM
KOMITBIOTEPHBIX MPUIOKCHUN JIJIST OTMPECTICHUS TTOJIOKEHUSI HEOSCHBIX 00BEKTOB
Ha KOHKPETHYHKO JaTy: OCHOBHbIE c03Be3Ausi CEBEpHOro MOayliapus U SpKue
3BE3JILI.

Habmronennss B Teneckon JIyHBI, IIaHET, TYMaHHOCTEH M 3BE3IHBIX
CKOILICHUH.

DuU3MYeCKUl MPAKTHKYM.

CniocoObl u3MepeHns PU3NYECKUX BEITUYUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U IHU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCONIOTHBIC U OTHOCHUTENIbHBIC MOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEITUYUH.
O1nieHKa rpaHull OrPENTHOCTEM.

[IpoBeneHne KOCBEHHBIX  HW3MEPEHHM, HCCIEHOBAHUM  3aBUCUMOCTEU
bu3nuecknxX BEIMYUH, TPOBEPKA MPEIJIOKEHHBIX THUMOTe3 (BBIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKHUX  paszgenax «YUYEHUYECKHUHA  DKCIEPUMEHT,
JabopaTopHbIie pabOThI, MPAKTUKYM)).

O0o01maoiee NOBTOPEHUE.



O6o0uieHne 1 cucTeMaTh3ausl COIEp KaHMs pa3zienoB Kypca «MexaHHukay,
«MonekynspHas Qu3uKa U TEPMOJUHAMUKAY, «DJIeKTpoauHaMukay, «Konebanus
U BOJHbI», «OCHOBBI CIEUHAIBHOW TEOPUHM OTHOCHUTENBHOCTHY, «KBaHTOBas
buznkay, «3€MEHThl ACTPOHOMHH U aCTPOPUIUKIY.

Ponpr Qusukn ® acTpoHOMHHM B OKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAILHOM M ATUYECKOM cepax JAesTeTbHOCTH YeIOBEKa, POJib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHON Hay4YHOW KapTHHE MHUPA, 3HAUEHUE OMUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTENIPHOW ¥  MPOTHOCTHYECKOW  (pyHKImiA
dusnyeckoil Teopun, posib GUINIECKON TEOPHH B (POPMHUPOBAHUH MIPEICTABICHHIMA
0 (u3nuecKor KapTHUHE MHUPA, MECTO (PU3NYECKON KApTHUHBI MUpa B OOIIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usukum yrayonéHHoro ypoBHs B 11 kjacce
OCYILECTBIISIETCS C YYETOM COJIEPIKATEIBHBIX MEXIIPEAMETHBIX CBS3€U C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnbole nonamus, C6A3AHHbIE C U3YYUEHUEM MEMO008 HAYUHO20
NnO3HaHuA: SBICHHWE, HAay4yHbId (akT, rumnoresa, (pu3Myeckas BEIUYMHA, 3aKOH,
Teopus, HaONIOAEHUE, OSKCIEPUMEHT, MOJICIMPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENIHOCTH U3MEPEHUI, U3MEPUTETBHBIE MPUOOPHI, I POBast 1abopaTopus.

Mamemamuka: pelIeHUE CHCTEMBl YPABHEHUW. TpPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO. BEKTOPBI M MX NMPOEKIMH HA OCU KOOPJMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbIie 37eMeHTapHBIX GyHKIWNA. [Ipu3Haku TOMOOMS TPEYTrONBHHUKOB,
olpeneseHue IIOMAAN II0CKUX GUryp u o0béma Tel.

buonocun: >nekrpuyeckue SBIEHUS B JKUBOM MPUPOJE, KojedaTelbHbIE
IBWKEHHS B JKUBOM MPUPOJAE, OHKOJIOTMYECKUE PHUCKU IIPU TMPOU3BOJCTBE
AJEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAIOUIEH  Cpebl,
yJIBTPA3BYKOBasl JUArHOCTMKAa B MEIULMHE, ONTHUYECKHUE SIBICHUSA B KUBOU
IPUPOJIE.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl O0pa30BaHUS KPHUCTAUIMYECKOW PpEHIETKH, CIEKTPaJIbHbIN
aHaJIu3.

TI'eocpaghun: wmarnutHble TONIOCA 3€MJIM, 3aJIEKH MArHUTHBIX DY,
doTochEMKa 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANeKTpoABUraTeNnb KoOU, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKLIMOHHAs Ieyb,
JIMHUU DJIEKTPONEPENAy, 3NEKTPOABUTATENb, PALAp, PANUONPUEMHUK, TEIEBU30DP,
anteHHa, TtenedoH, CBY-meub, ynIbTpa3ByKOBas JTUArHOCTUKA B TEXHHKE,



IPOEKIIMOHHBINA anmnapar, BOJOKOHHAs OINTHKA, COJHEYHAasl Oarapes, CIlyTHHUKOBBIC
NPUEMHHUKHY, SIICPHAS SHEPTETUKA U DKOJIOTUYECKHUE ACIIEKTHI €€ Pa3BUTHSL.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUM A ITPOI'PAMMBI I110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBHIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Ppe3yJibTaThl OCBOCHHUA ydeOHoro mnpenmera «®Duznkar
JOJKHBI OTPaXkaTh FTOTOBHOCTh M CLIOCOOHOCTh 00YUYaOIIHUXCSl PYKOBOICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTALIMM, TO3UTUBHBIX BHYTPEHHUX  YyO€XIEHUN, COOTBETCTBYIOILUX
TPaJUIUOHHBIM IIEHHOCTSIM POCCUHUCKOro OOIIECTBa, PaCUIMpPEHUE >KU3HEHHOTO
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEANN3alMA OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEIIbHOU JAEATEIBHOCTH, B TOM YMUCJIE B YACTH:

IrPasKIAHCKOr0 BOCIIMTAHUSA

e Cc(hOPMUPOBAHHOCTh TPAKIAHCKOM  MO3UMIUU  OOy4aromerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCHIICKOTr0 OOLIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOLIECYETIOBEUECKUX T'yMaHUCTHUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEW;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX IPAKAAHCKOIO
oOuiecTBa, y4acTBOBaTh B CaMOYIpaBI€HUHM B 0Opa30BaTElbHOU
OpraHu3aluy;

e YMEHME B3aUMOJEHUCTBOBATH C  COLMAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHH € UX QYHKIUSIMH U Ha3HAUECHHUEM;

e TOTOBHOCTb K T'YMaHHUTAPHOMU U BOJOHTEPCKOM AEATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMHUPOBAaHHOCTH POCCUHCKOMN TPaKTaHCKOH UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUIMCKUX YUEHBIX B 00J1aCTH (DPU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOIO TOBECHUS;

e CIOCOOHOCTH OIIEHMBATh CUTYAallMI0 U MPUHUMATh OCO3HAHHBIEC pPEIICHUS,
OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCIIE B JEATEIBbHOCTH YYEHOIO;

e OCO3HAHUE JIMYHOI'O BKJIA/Ia B IOCTPOEHUE YCTOMYUBOIO OYIYILETO.

3CTETHYECKOr0 BOCIIMTAHMSA:

e DOCTETUYECKOE OTHOLICHHWE K MHPY, BKIKOYAsA OCTETUKY HAy4HOIO
TBOPYECTBA, MPUCYLIETO (PUZNIECKON HayKe.

TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpEC K Pa3Nu4HbIM cdepaM MpodecCHOHATBHON AEATEeTbHOCTH, B TOM
YHCIe CBS3aHHBIM C (U3MKOH ¥ TEXHHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp OyAyliel npodeccuu U pearn30BbIBATh COOCTBEHHbIE
KU3HEHHbBIE TUIAHBbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHHI0O M CaMOOOpa3OBaHHUIO B
obiacty (PM3UKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJIOI'HY€CKOI0 BOCIIMTAHUA

c(hOPMUPOBAHHOCTh IKOJOTHYECKON KYIbTYPBI, OCO3HAHHE TI00AIBHOTO
XapakTepa SKOJOTMUECKUX MpolieM;

IUIAHUPOBAHUE U OCYLIECTBIIEHUE JEUCTBUU B OKPYXKAKIIEW cpene Ha
OCHOBE 3HAHMS 11€JIEN YCTOMYMBOrO Pa3BUTHS YEJIIOBEUECTBA;

pacIIMpeHUe OMbITa JESITEIbHOCTH 3KOJOTHMYECKOM HAMpPaBJIECHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HAaHUM MO (PU3UKE.

HEHHOCTH HAYIHOI'O NO3HAHUA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHUE IIEHHOCTHM HAYYHOW [ESITENIbHOCTH, TOTOBHOCTH B TIpoliecce
WU3y4eHUsl (PU3UKU OCYIIECTBIATh MPOEKTHYIO U UCCIEAOBATEIBCKYIO
JEATEeNIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBbIE YUeOHbIE JIeliCTBHS
Ba3oBble Jjornueckue JelcTBUA:

CaMOCTOATENIbHO  (OpMyNHUpOBaTh M AKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEACNATh TN JeATEIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTECPUH UX
JOCTHKCHUS,

BBISIBIISITh  3aKOHOMEPHOCTHM M TPOTUBOPEUUS B PacCMATPUBAEMBIX
(bU3HUECKUX SBICHUSX;

pa3palaThiBaTh IUJIaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHaIU3a UMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMAaTepUaTbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSTEIBHOCTh, OIEHUBATh COOTBETCTBHE
PE3yJIBTATOB IIETISIM, OTICHUBATh PUCKHU TOCIIECTBUN JIEATEIHHOCTH,
KOOPJIWHUPOBATh M BBIMOIHATH pPabOTy B  YCIOBHSX pEaTbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciiegoBarejbcKue 1eMCTBUA:

BJIa/IETh HAYYHOU TEPMUHOJOTHEH, KIFOUYEBBIMUA TOHATUSMU U METOIaMU
(bu3nuecKol HayKu;



BIAJCTh  HABBIKAMH  Y4€OHO-HCCIENOBATEIBCKOH W TPOEKTHOMN
NEATeIbHOCTU B 00JIACTH (PUBHKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB pEIICHUS 3a1ad  (PU3UIECKOro
CoJIep KaHMsl, MPUMEHEHHUIO PAa3JIMYHbIX METOOB MTO3HAHUS;

BIAJCTh BHUJAAMH JIEATECIHLHOCTH 10 TIOJYYCHHIO HOBOT'O 3HAHWS, €0
WHTEPIpETalud, MPeoOPa30BaHMIO U MPUMECHECHHIO B PA3IMYHBIX YICOHBIX
CUTyallUsX, B TOM YHCJIE€ MPU CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3W W aKTYaJIM3WpOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ peIICHUS, HaxXOAWTh apPTyMEHThI IS
JIOKA3aTeIbCTBA CBOUX YTBEPXKIICHUM, 3a7aBaTh MapaMeTpbl U KPUTEPHUH
peIeHNS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJI¢ PEIICHHs 3aJa4ydl pPe3yIbTaThl,
KPUTHUYECKU OIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCIIOBUSX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJa4yl B 00pa30BaTEIbHON
NESTETHPHOCTH, B TOM YHCIIC TIPH U3yUYCHUH (PU3UKM;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHHBATH MMPUOOPETEHHBIN OIIBIT;
yMETh TEPEHOCUTh 3HaHUA 10 (U3NKE B MPAKTUYECKYI0 001acTh
KU3HENIEATCIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTeH;
BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUTHHAIBHBIC TTOIXO/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ undopmanmueii:

BJIAJETh HAaBbIKAMU MOJy4YeHUs MHGPOpMaLHMK (PU3HUECKOTO COJEp KAHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENBHO OCYILECTBIATH IOUCK,
aHaliu3, CUCTEMATH3aLMI0 M HHTEPIPETALUI0 MHPOpPMAIUU PA3IUYHBIX
BUJIOB ¥ (POPM IIPEICTABIICHMUS;

OLIEHUBATh JOCTOBEPHOCTh HH(POPMALIUH;

UCIOJIb30BaTh CpeICTBa MH(DOPMALMOHHBIX ¥ KOMMYHHUKAllMOHHBIX
TEXHOJOTMA B  PEIIEHUHM  KOTHUTUBHBIX, KOMMYHHKAaTHUBHBIX U
OpPraHU3alMOHHBIX 337a4 C COONIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHbl, PEeCcypcocOepexeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMaLIMOHHOMN 0€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOI'0 COJEP)KaHMs B pa3jMyYHBbIX (hopMaTax c
y4€TOM Ha3zHaueHusi MHGOpMAIMM M LENEBOM ayAUTOpPUH, BBIOMpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YATU3ALINH.

KoMMyHHMKaTHBHBIEC YHHBeEpPCAJIbHbIC Y4eOHbIC AeHCTBHSA:



OCYILECTBIISATh ~ OOILIEHWE Ha Yypokax (HU3MKM U BO BHEYPOUHOMU
NEATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyalluii H CMSIryaTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUS C UCIIOIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

IIOHMMaTb W HCIOJIB30BaTh  IPEUMYyIIECTBA  KOMAHAHOW  H
VHIUBUYaJIbHON paboTHI;

BBIOMpATh TEMATHKy U METOJIbI COBMECTHBIX JACUCTBHUNA C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaKJIOr0 YJI€HA KOJUIEKTHBA;

IPUHUMAaTh LEJIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH H
KOOPAMHUPOBATh JEUCTBUS 1O €€ JOCTHIKEHHUIO: COCTaBIIATH ILIAH
JENCTBUI, paclpeessaTh POJU C YYETOM MHEHUN YYaCTHUKOB, 0OCYX AaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBAaTh KadyeCTBO CBOETO BKJIAJAa M KAXKIOIO y4aCTHHKAa KOMAaH[IbI B
00ImMii pe3yabTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

IpeIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh HJIEH C NO3WLHMM HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTyalUsiX,  HOpPOSBISATH  TBOPYECTBO M BOOOpakeHHe,  OBITh
VHULIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIJIATh  I[MO3HABATENIbHYIO  JESATENbHOCTh B
ob0nacTd (U3MKKM U aCTPOHOMHUH, BBIBIATH MPOOJEMBI, CTaBUTh U
(dopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEUICHUS] PaCUETHBIX M Ka4€CTBEHHBIX
3a7a4, TUTaH BBIMIOJHEHUS MPAKTHUYECKONH paboThl ¢ y4ETOM HMEIOIINXCS
pECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacliupsiTh ~paMKH ~ y4eOHOro TIpeiMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTECHUN;

JienaTh OCO3HaHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTD 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAHULIHMH B 00JACTH
(Gbu3KKY, MOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENIbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’lb, AMOIHMOHAJIbLHBIN HHTE/JIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIIBHOCTD,
OLICHWBATh COOTBETCTBUE PE3YJIHTATOB LIENISIM;

BJIQJICTh HaBBIKAMM  [IO3HABATEJIILHOM peQUIeKCUM KaK OCO3HAHUS
COBEPIIAEMBIX JECHCTBUM U MBICIMTEIBHBIX MPOIIECCOB, UX PE3YIbTAaTOB U
OCHOBaHUII;

UCIIOIb30BaTh MpUEMBI pedIeKCUu [JIs OILEHKHW CHUTYallMd, BbIOOpa
BEPHOT'O PEIICHUS;

YMETh OLICHUBATh PUCKA U CBOCBPEMEHHO MPUHUMATH PELICHUS MO HX
CHIDKCHHUIO;

MPUHUMATh MOTHBBI M APryMEHTHl JPYIMX MPU AHAIU3E PE3YJIbTATOB
JIESITCIILHOCTH;

MIPUHUMATh ce0sl, TOHUMAas CBOM HEJIOCTATKHU M JOCTOMHCTBA;

MPUHUMATh MOTHBBI M APryMEHTHI JAPYrUX IPU AHAIU3E PE3YIbTATOB
JICATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONITHOKH.

B npornecce AOCTHXXEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS HPOrpaMMbl 10
¢u3zuke Ui ypOBHS CpeAHero oomero oOpa3oBaHus y 00yYaroluxcs

COBEPIIICHCTBYETCS SMOIIMOHAIBHBIN UHTEJUICKT, Ipe/IoJIararoIui
c(hOpMHPOBAHHOCT:
e CaMOCO3HaHWsS,  BKJIIOYAIOIIETO  CIIOCOOHOCTh  TOHUMAaTh  CBOE

HMOLIMOHAJILHOE COCTOSIHUE, BUIETh HANPABIEHUS Pa3BUTHUS COOCTBEHHOM
AMOILIMOHATILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJMPOBaHMs, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJECHHME, CIOCOOHOCTH aJalTHPOBATHCA K
AMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTpPEHHEI MOTHBAIIMH, BKJIIOYAIOIIEH CTPEMIIEHHE K JTIOCTHKEHUIO 11eNTN
U yCIIEXy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATh, UCXOS U3
CBOMX BO3MOXKHOCTEH;

SMMATHUH, BKIIOYAIOLMIEH CHOCOOHOCTh IMOHMMATh  3MOIMOHAIBHOE
COCTOSIHME JpPYTUX, YUWUTHIBaThb €ro IpPHU OCYIIECTBIECHUU OOILEHUS,
CIIOCOOHOCTh K COYYBCTBHUIO H CONEPEKUBAHUIO;

COLIMANIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CHOCOOHOCTh  BBICTpAaUBAaTh
OTHOILLIEHUSI C JAPYTUMHU JIOAbMH, 3a00TUTbCS, MNPOSIBIATH HHTEpPEC HU
paspeniatb KOH(QIUKTHI.

ITPEAMETHBIE PE3YJIbTATHI



K xoniy oOydenuss B 10 knacce npeaMeTHbIE pe3yJdbTaThl HA YriIyOIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHUI:

NOHUMAaTh POJb (U3UKK B  OKOHOMUYECKOW, TEXHOJIOTHYECKOMH,
HKOJIOTUYECKOM, COIMATIbHOM M OTUYECKOM cdepax esaTeTbHOCTH
YeJI0BEeKa, POJib U MECTO (PM3UKU B COBPEMEHHON HAy4YHOH KapTHHE MUDA,
3HAYEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBICHUTENBHOU U
MPOrHOCTHYECKOW  (PYHKIMI  (U3MUECKOW TEOpUHM —  MEXaHUKH,
MOJICKYJISIpHOW (PU3UKM M TEPMOJAMHAMHKHU, POJIh (U3MUECKOW TEOpUH B
(dbopMupOBaHNY PEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

paznuyarh YCJOBHS NPUMEHMMOCTH Mojeled (U3MYEeCKuX Tel U
MpoLeccoB (SIBIIEHUHN): WHEpIHUAIbHAS CcHUCTEeMa OTCY€Ta, aOCONIOTHO
TBEpOE TEN0, MAaTeprajgbHasi TOYKA, PAaBHOYCKOPEHHOE JBWKEHHE,
CBOOOJIHOE TMajieHUe, aOCONIIOTHO ympyras nedopmaiusi, aOCONIOTHO
yOpyroe v adCONIOTHO HEYIIPYTroe CTOJKHOBEHHMSI, MOJIEH T'a3a, KUAKOCTH
U TBEPAOTO (KPUCTALITUYECKOT0) Tela, UJIeadbHbIN a3, TOUCUHBIH 3apsij,
OJTHOPOJIHOE 3JIEKTPUUECKOE T10JIE;

paziuyath YCJIOBHUS (TpaHULbI, O0JACTH) MNPUMEHUMOCTH (HUZUYECKUX
3aKOHOB, MOHUMATh BCEOOIIMH XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCITOIB30BaHUS YACTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSACHATH MEXAHMUYECKHE TIPOIECCHl W  SBIICHUSA,
UCIOJIb3YsI OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTENBHOCTD
MEXaHUYECKOro ABWKEHUS, (OpMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
JBUKEHUs, IpeoOpazoBaHus lanuiies A CKOPOCTH U TEpeMEIIeHMs,
3akoHbl HproToHa, mpuHOMN — OTHOCWUTEnbHOCTH ['anmies, 3akoH
BCEMHUPHOTr'O TATOTEHUS, 3aKOHBI COXPAaHEHUs MUMITYJIbCA U MEXAHUYECKOU
HHEPTUH, CBSI3b PabOTHI CUJIBI C M3MEHEHHEM MEXaHHYECKOW 3HEepruw,
YCJIOBUSL paBHOBECHUs] TBEPAOro Tena), NpPU HSTOM HCIOJIb30BaTh
MaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: ITpeoOpazoBanuii ["anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsS HMIYJbCa U
MEXaHUYECKOU SHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS,

aHAJIM3UPOBATH U OOBSICHATH TEIJIOBBIE MPOLECCHl U SABJICHUS, UCIOIb3YS
ocHOBHbIe monokeHuss MKT u 3aKkoHBl MOJEKYISIpHOW (U3UKK H
TEPMOJIMHAMUKU  (CBSI3b  JIABJICHHMSI HWJCAIBHOrO Ta3a CcoO cpeaHen
KUHETHUYECKOW DSHEPrHEN TEIUIOBOrO JBMXKEHUS M KOHILIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATypbl BELIECTBA CO CpPEOHEW KHHETUYECKOU
DHEPTUEN TEIUIOBOrO JBUKEHHUS €r0 YaCTHUL, CBA3b JABJICHUS UJICAIBHOTO
raza C KOHIEHTpaluuMel MOJIEKY]l M €ro TEMIIEpaTypoil, ypaBHEHUE
MenneneeBa—Knaneiipona, mnepBbIA 3aKOH TEPMOAWHAMUKHU, 3aKOH



COXPAHEHHs PHEPruu B TEIUIOBBIX MpOILEccax), MPU 3TOM HCIOIb30BaTh
MaTeMaTU4YeCcKoe BBIPKECHHE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IpUMEHUMOCTH ypaBHeHUs MeHaeneeBa—Knanelipona;

aHANM3UPOBaTh U OOBSACHATH AJIEKTPUYECKHUE SIBICHUSA, HCIOJIb3YS
OCHOBHBIE TIOJIO)KEHHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHMAIBHOCTh
IEKTPOCTATUYECKOTO MOJsA, NPUHLHUI CYNEPIO3UIMHA IIEKTPUIECKUX
NOJIEH, MPU ATOM YKa3blBas YCJIOBHMS NpUMEHMMOCTH 3akoHa Kyiona, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOUIEHUs: 3aKOHbl OMma i ydacTka
Uenu Y JJId 3aMKHYTOM JJIEKTPUUYECKOM 1enu, 3akoH /[[xoyma—JleHna,
npasuiia Kupxroda, 3akonsl @apanes 11 31€KTpOIIn3a);

OIUCHIBATh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3Ys BEIWYHHBL:
IIEPEMEILEHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC T€IA U CUCTEMBI TEJI, CUIIA,
MOMEHT CWJIbl, JaBJIEHUE, IIOTEHUUAIbHAsl DJHEPrusi, KUHETUYECKas
DHEprusi, MEXaHUYecKas SHeprusi, padora CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHME, CHJIa TSKECTH, CWIa YIPYTrOCTH, CWJIa TPEHHUS, MOIIHOCTb,
DHEpPrusi B3aUMOAECHUCTBUA Tena C 3emi€il BONMM3M €€ MOBEPXHOCTH,
SHEeprusi ynpyroi jgedopManvu MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoytoTHas Temreparypa Tena, paboTa B TEPMOJUHAMHUKE, BHYTPEHHSS
SHEprusi WAeaJbHOr0 OJHOATOMHOIO rasa, paboTa uAeaJbHOro rasa,
OTHOCHUTENIbHAs BJIAXHOCTh Bo3ayxa, KIIJ[ waeansHOro TteminoBoro
JIBUTATENISA; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD AJIEKTPUUECKOTO MOJIs,
HanpsDKEHHOCTh IOJISI TOYEYHOr'O 3apsia WM 3apsHKEHHOro Iapa B
BaKyyM€ M B JAMDJIEKTPUKE, NOTEHLHAI 3JIEKTPOCTATHYECKOrO IO,
Pa3HOCTh  MOTEHLMAJNOB, JJEKTPOABIKYyIIas CWila, CWIa  TOKa,
HaIpsDKEHUE, MOIIHOCTh TOKA, JJEKTPUYECKas EMKOCTh IUIOCKOIO
KOHJIEHCATOpa, COIPOTHBIIEHHE YYacTKa LENU C IOCIEAOBATEIBHBIM U
IapajuIeIbHBIM COEAMHEHUEM PE3UCTOPOB, SJHEPTHUS MIEKTPUUECKOTO MO
KOHJIEHCATOPa;

OOBSICHATH ~ OCOOEHHOCTH  NPOTEKaHUs  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE JBHWKEHUE, TEIUIOBOE JIBJKEHHE 4YacTHI] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEHHUE, Muddy3us, ucrnapeHue,
KUIIEHHE ¥ KOHJAEHCAlus, IUIaBIeHUE U KPUCTAUIM3aIsl, HAITPaBIE€HHOCTh
TEIUIONEpEaaut, IEKTPU3aLUs Tell, SKBUIOTEHIUAIBHOCTh ITOBEPXHOCTH
3apSYKEHHOr O IPOBOHUKA;

MPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEIIMUUHBI OT
JIpYyro C  HUCHOJIb30BAHUEM  TMPSMBIX  U3MEpPEHUH, TMpU  STOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATh pPE3yJIbTaThl MOIYYECHHON
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUAE TpaQUKOB C Yy4ETOM



aOCONIOTHBIX TOTPEITHOCTEH U3MEPEHUH, JeNaTh BHIBOABI M0 PE3yIbTaTaM
UCCIICIOBAHMS;

MIPOBOJUTh KOCBEHHBIC H3MEPCHHS (U3MYECKUX BEIMYMH, IPU ITOM
BBIOMpATh ONTHUMAJIbHBIA METOJ] M3MEPEHUs, OLEHWBATh a0CONIOTHBIC U
OTHOCHUTENIbHBIC MTOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH OMBITHI IO TPOBEPKE MPEIOKEHHON TUIIOTE3bI: IIAaHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJTYYCHHBIC PE3YyNbTaThl U JIENAaTh BBIBOJ O CTaTyce MPEeMIOKEHHOU
TUIOTE3HI;

coOJro1aTh IpaBuiia 0E30MacHOro TPy/a MpU MPOBEASHUU UCCIICIOBAHUMN
B paMkKax yd4eOHOro DKCINEpUMEHTa, TMpakTUKymMa U  ydeOHo-
UCCIIEJIOBATENILCKOM M TMPOEKTHOM JEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00OPaTOPHOro 00OPYAOBAHMS;

pewiatb pacy€THbIE 3aJayd C sBHO 3aJaHHOM U HESABHO 3aJaHHOM
¢bu3nyueckoil MOJIETbI0: HA OCHOBAaHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3HUECKONl MOCIM, OTBEYaroIied TpeOOBAaHUIM 3aJIadH,
OPUMEHATH  (OPMyINbI, 3aKOHBI, 3aKOHOMEPHOCTH M  TOCTYJaThl
GU3NYECKUX TEOPH TpPH WCIOIH30BAHUM MAaTEMaTHUYECKUX METO/I0B
pelieHust 3a/1a4, TPOBOJUThH PACYEThl HA OCHOBAHUU MUMEIOITUXCS JaHHBIX,
aHAIM3UPOBATHh PE3YNbTAThl W KOPPEKTUPOBATH METOJBI PEIICHHS C
y4€TOM TOJIYYCHHBIX PE3yabTaTOB;

pemaTh KadeCTBEHHBIC 3aJauu, TpeOylolue NPUMEHEHHs 3HAHWHA U3
pa3HBIX pa3JeNnoB Kypca (PU3UKH, a TaKKE UHTETPAIMK 3HAHUN U3 IPYTUX
NPEIMETOB ECTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHUYECKYIO
HEMOYKY pacCy>KIACHHUI ¢ OMOPOii HAa N3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3HYECKUEe SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHUS IS OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

NPUBOIUTH TPUMEPHl BKIIAJAa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHaAJIM3UPOBATh M OLIEHWBATH MOCIIEICTBUS OBITOBOM M MPOM3BOJACTBEHHOMN
NESITeTbHOCTH 4YEJOBEKa, CBSA3aHHOM € (PU3MYECKUMH TMPOIECCaMU, C
MO3UIMH 3KOJOrM4ecKor O€30MacHOCTH, MPEACTAaBICHUI O paliOHATbHOM
IPUPOIOTIONB30BAHUH, a TAK)KE€ PAa3yMHOM HCIOJIb30BAHUU JOCTHXKCHHN
HAyKM M TEXHOJOTMHA IS JaJbHEHIIETO pa3BUTHUSA YEJIOBEUYECKOIo
00111eCTBA;



NPUMEHSTh pa3iInyHble crocoObl pabdoThl ¢ MHpOpMaUuend (PU3NYECKOTO
COJAEPKAHMUSI C HCHOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUH, MPH ATOM MCIOJb30BaTh COBPEMEHHbIE MH(GOPMAaIMOHHbIE
TEXHOJIOTMM Il TIOMCKa, NepepalOTKU M NPEAbsBICHUA Y4eOHOH W
HAYYHO-TIOMYJISIPHOM MH(OpMAaLUU, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uH(pOpMaIUi, TOJYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UpPOBAaTh  MOJNy4YaeMyr  HMHOpMalMiO U OLIEHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAaHUM, TAK U HA OCHOBE
aHaM3a UCTOYHUKA HHPOpMAIUH;

MPOSABIIATD OpraHu3aliOHHBIE u NO03HABaTEIbHbIC yMEHUs
CaMOCTOSITEJIbHOTO ~ IIPUOOpPETEHUsT HOBBIX 3HAHUM B  Ipolecce
BBITMIOJTHEHUS IIPOEKTHBIX U yUeOHO-UCCIE0BATENCKUX padoT;

paboTaTh B TpyHIe€ C HCIOIHEHUEM pPa3IUYHbIX COLIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PALIMOHAIBHO PaCHpPE/lesaTh ACSITEIbHOCTh
B HECTAHJAPTHBIX CUTYallUsAX, aJIeKBaTHO OLIEHMBATh BKJIAJ Ka)XJO0Tro M3
YYaCTHUKOB TPYIIIbI B PEHICHUE PacCCMATPUBAEMON MTPOOIIEMBI;

NPOSABIIATH MOTUBALIMIO K Oyayuiel npoecCuoHaIbHOU AESATENbHOCTH 1O
CHEIUANTBHOCTAM (PU3NKO-TEXHUUYECKOT 0 IPODUIISL.

K konmy oOyuenuss B 11 knacce mnpenMeTHbIE PE3yibTaThbl Ha YriayOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YJAIONTUXCST YMEHHUIA:

NOHUMAaTh POJb (U3UKK B DKOHOMUYECKOW, TEXHOJIOTUYECKOM,
COLIMAIbHON M 3THYECKON cepax NesTEIbHOCTH YeIOBEKa, POJIb U MECTO
¢u3MK B COBPEMEHHON HAy4YHOW KapTHHE MHUpPA, POJb ACTPOHOMHUHU B
NPaKTHYECKON JEeATENbHOCTH 4YeloBeKa © JalbHEHIIeM Hay4dHO-
TEXHUYECKOM DPa3BUTUH, 3HAYCHHE ONUCATEIbHON, CHUCTEMATU3UPYIOLIEH,
OOBSICHUTEIILHOM M TPOTHOCTUYECKON (PYHKIMN (PU3UUIECKON Teopuu —
AIIEKTPOJIMHAMUKY, CHEIHAIBLHOW TEOPUU OTHOCHUTEIHHOCTH, KBAaHTOBOU
busukyu, poiab (GU3nvYecKoil Teopuu B (GOPMUPOBAHUU MPEACTABICHUN O
bu3nyuecKkoil KapTHHE MHpaA, MeCTO (U3UUECKONW KapTHHBI MHUpa B 00IIEM
PSILy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTABICHHI O MPUPOJIE;
pa3nuyaTh YCJIOBUS NPUMEHHMOCTH Mojeied (u3Mueckux Ten W
MPOLIECCOB  (SABJICHUM): OJHOPOAHOE DJIEKTPUUECKOE U OJIHOPOIHOE
MarHuTHOE MOJIsl, TapMOHUYECKHE KOoieOaHusl, MaTeMaTHYECKUIl MasTHUK,
UJCAbHBIA TPY>KUHHBIA MAasTHHUK, TAPMOHUYECKUE BOJHBI, HCATHHBIN
Kosie0aTeNbHBIN KOHTYp, TOHKas TUH3a, MOJIENeH aToMa, aTOMHOTO SiApa U
KBaHTOBOW MOJIENIN CBETA;

pa3nuuaTh YCJIOBUS (TpaHUIbl, 00JIaCTHM) NPUMEHUMOCTU (PUINUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMH XapakTep (hyHIaMEHTaJbHBIX 3aKOHOB U
OrPaHUYCHHOCTH MCTIONH30BaHMS YACTHBIX 3aKOHOB;



aHATU3UPOBATh U OOBSCHATH SJIEKTPOMATHUTHBIC MPOLIECCHl U SIBICHUS,
UCIIONb3YS OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI DJIEKTPOJUHAMUKH U
CHEIUAIbHOW  TEOpPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHCHHS
ANEKTPUYECKOro 3apsiaa, cwia Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMArHuTHOM  wHAYKUuMM, npaBwio Jlenma, cBsa3p  JJIC
CAMOMHIYKIIMM B DJEMEHTE JJICKTPUYECKOM IEMU CO CKOPOCTHIO
U3MEHEHUsSI  CWJIbl  TOKa,  IOCTYJAaThl  CHELUAIbHOH  TEOpUHU
OTHOCHUTEIIbHOCTH DUHILITEHA);

aHAJIU3UPOBATH U OOBACHITH KBAHTOBBIE MPOIIECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIO)KEHUS]  KBAaHTOBOM  (u3uku  (ypaBHEHHUE  DUHIUTEHHA IS
dororddexra, mnepBbli U BTOpoM mocTynarel  bopa, mnpuHUUI
COOTHOIIICHUS HeompenenéHHoctell [elizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO U MAacCOBOT'O YMCEN M SHEPTUU B SIACPHBIX PEAKIUSIX, 3aKOH
PaIMOAKTUBHOTO pacmaja);

ONMUCHIBATh (PU3UYECKHUE TPOLECCHl U SIBICHUS, MCIONb3Yys BETUYHHBI:
HaIpPsKEHHOCTD 3JIEKTPUYECKOTO OIS, MOTEHIHUA 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IMOTEHIUANIOB, JJICKTPOJBIDKYILAS CUJIA, WHIYKIUS
MarHuTHOT'O TIOJIsl, MAarHUTHBIM TOTOK, cuja AmIiepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CWJIAa CAMOMHAYKUHWH, SHEPruUsi MAarHUTHOTO IOJs
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJIHASA SHEPrus,
DHEPTUsl TMOKOS CBOOOJHOM YACTHIBI, SHEPrUsT M HMMIYJIbC (POTOHA,
MacCOBO€ YHCIIO U 3aps/l AJipa, SHEPTUsI CBA3H S/Ipa;

OOBSICHATH ~ OCOOCHHOCTH  TPOTEKaHWUs  (PU3WYECKUX  SBIICHUM:
ANEKTPOMArHUTHAsI MHAYKIMS, CAMOUHIYKITUS, PE30HAHC, MHTEpPepeHIIHS
BOJH, Audpakius, JIUCIEpPCUs, TOJHOE BHYTPEHHEE OTpakKeHUe,
dbotoanekTpuueckuii 3pdext (dhororddexr), ampda- u Oera-pacmaabl
a5ep, raMMa-uslydeHue snuep, (QpU3ndecKue NPHUHIUIBI CIEKTPATLHOTO
aHanu3a u paboThI J1a3epa;

ONpEJENSATh HAMPaBICHUE WHIYKIIMM MarHUTHOTO MOJs MPOBOJHHMKA C
TOKOM, CHJIbI AMIiepa 1 cuJiibl JIopeHua;

CTPOUTH M300pakKeHHE, CO3aBAEMOE TJIOCKUM 3€PKaIoM, TOHKOU JIMH30M,
U PaCCUUTHIBATH €0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATAIOIIUE ACTPOHOMUYECKUE TOHATHS, TEOPUH U
3aKOHBI NIl aHaliu3a U OOBACHEHHS (DUIUYECKUX  IPOIIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAxX, B MEXKIaJlaKTUYECKOU
cpele; NBUKEHUs HEOECHBIX TeJ, IBOJIIOIMU 3BE3/] U BeeneHHol;
MPOBOJUTh HCCJICIOBAHUE 3aBUCUMOCTEH (DU3WUYECKUX BEJIMYUH C
UCIIOIb30BAaHUEM TMPSAMBIX H3MEPEHUH, IMPU HTOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl TMOJXYYCHHOW 3aBUCUMOCTH



(u3NUeCKHX BEIMYMH B BHUAE TIpaPUKOB C YYETOM aOCOIIOTHBIX
NOTPEIIHOCTE  M3MEpPEHU, JeNaTh  BBIBOABI IO  pe3yibTaram
UCCJIEIOBaHNUS;

IPOBOJNUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIMYUH, MPU HTOM
BBIOMpATh ONTHUMAJIBHBIA METOJ H3MEPEHUs, OLEHHUBATH aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOJUTH OMBITHI 11O MPOBEPKE NPEIJIOKEHHON TUIIOTE3bl: IUIAHUPOBATh
HKCIEPUMEHT, COOMpaTh FKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYEHHBIE PE3YNbTaThl U JE€NaTh BBIBOJ O CTaTyce MPEMJIOKEHHOM
TUIOTE3bI;

OIHMCHIBATH METOBI ITOJIYYEHUS! HAYYHBIX aCTPOHOMHUYECKHUX 3HAHU;
co0uo1aTh mpaBuia 6€30MacHOro Tpyaa Ipu MPOBEAECHUU HCCIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTAa, MpaKTHKymMa H  ydeOHo-
HCCIIEIOBATEIBbCKOM M IIPOCKTHOM [JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIaOOpaTOPHOro 000pyA0OBaHNUS;

pelIaTe pacyETHBIE 3aJjadd C SBHO 3aJJAHHOM W HESIBHO 3aJaHHOM
(¢u3nyuecKol MOJENbI: Ha OCHOBAaHMU aHajau3a YCJIOBHUS BbIOMpAThH
busznueckue MOJENH, OTBEYAIONIMe TPeOOBaHUSAM 3aJayH, MPUMEHSTH
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MUECKUX TEOpUH
IPU UCIIOJIb30BAHUM MAaTEMAaTUYECKUX METOJOB pELIECHUsd  3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU MMEIOIIUXCS JAaHHBIX, aHATU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM MOJYUYEHHBIX
pE3yJIbTATOB;

pelaTth KayeCTBEHHbIE 3aJaud, TpeOyrouue NPUMEHEHUs 3HaHUW W3
pa3HbIX pa3JenoB Kypca PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LIENIOYKY PACCYKIECHUI C ONIOPOIl HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHHUS g OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB Pa0OThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOWUCTB
Y TEXHOJIOTHYECKUX MPOLECCOB;

NPUBOAUTH TMPUMEPHl BKJIAJa POCCHUUCKUX M 3apyOEXKHBIX YUYEHBIX-
(GU3HKOB B pa3BUTUE HAYKU, B OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHWBATH MOCJIECTBUS OBITOBOM M IMPOU3BOACTBEHHOMN
NeSTENbHOCTH 4YEJNOBEKa, CBA3AHHOM C (PU3NYECKHMMH MPOLECCaMU, C
MO3UIUN IKOJOTUYECKON O€30MacHOCTH, NMPEACTaBICHUI O palliOHAIBLHOM
IIPUPOAOIIONB30BAHNN, & TAKXKE Pa3yMHOM HCIIOJIB30BAHUN JOCTHKECHHU



HAayKl M TEXHOJIOTHM JUId JalbHEHIIEro pPa3BUTHUS YEIOBEYECKOTO
o011ecTBa;

MPUMEHSTh Pa3JInuHbIe CIOCOOBI pPabOoThl ¢ MH(popMaIruen (PU3nIecKoro
COJIEp)KaHUsI C HCIIOJIb30BAaHUEM COBPEMCHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUH, TP 3TOM HCIOJIb30BAaTh COBPEMEHHBIC HH()OPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOUCKA, TepepabdOTKH U TpPEeabsBICHUS Y4eOHOU W
Hay4YHO-TIONYJISIPHON MHGOPMAIIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUN
uHpopMaMy, TMOIYYCHHOM W3 PAa3IUYHBIX HCTOYHUKOB, KPHTHYCCKU
aAaHATM3UPOBATh  TOJydaeMyrd  WHGOpPMAIMI0O ©  OICHWBAThL ¢
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHHKA WH(OpMaIINH;

IIPOSIBIISATH OpraHHU3aInOHHBIC u ITO3HABATCIbLHEIC YMEHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUS  HOBBIX 3HAHUW B TpoIllecce
BBITIOJTHEHUS MPOEKTHBIX U yUEOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TPYIINIE C HCIOJHEHHEM Pa3JIMYHBIX COIMAJIBHBIX POJICH,
IJIAHUPOBATh PabOTy T'PYIIIBI, PAIMOHAIBHO PACIPECIIATh JCSITEIHbHOCTh
B HECTaHAAPTHBIX CUTYalMsIX, aJICKBATHO OIEHUBATh BKJAJ KaXIOro W3
YYaCTHUKOB TPYIIIBI B PEIICHUE PacCMaTpUBaEeMOi TPOOIEMBI;

MPOSIBISATh MOTHUBAITUIO K OyayIied mpodecCHOHAIBHON JIeITSIIBHOCTH 10
CHEIUATBHOCTAM (PU3NKO-TEXHUIECKOTO TIPODUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No KoauuecTBo 9acoB
HaumeHoBaHue pa3iesioB U TeM duaekTpoHHbie (undpoBbie)
n/ KonTpoibHbIe IpakTHYecKHne
NMporpaMmel Bcero o0pa3oBaTe/ibHbIE PeCyPChI
n padoThbI padoTsI
Pasznea 1. HAYYHBIW METO/ ITO3HAHWS ITPUPO/IbI
11 Hayunslit MeToq o3HaHUA 6 bu6nunorexa LIOK
' IPUPOABI https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 bubmmorexa [IOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 | Hunamnxa 10 https://m.edsoo.ru/f16b68d7
N but6mmoreka [JOK
2. 1
3 | Cramika tepioro rena > https://m.edsoo.ru/f16b68d7
but6mmoreka [JOK
2.4 3aKOHbBI COXpPAaHEHUS] B MEXAHUKE 10 1 hitps://m.edsoo.ru/f16b68d7
Uroro no pazgeny 35

Paznea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOINHAMHUKA




OCHOBBI

3.1 MOJICKYISIPHOKHHETUUECKOM 15 bubmmorera [OK
' yup https:/m.edsoo.ru/f16b68d7
TEeOpuun
39 Tepmonnnamuka. Ternnossie 20 bubnmorexa [LIOK
’ MAaIIUHBI https://m.edsoo.ru/f16b68d7
33 ArperaTHbIe COCTOSIHHSI BEIICCTBA. 14 bubnunorexa LIOK
' ®a30Bble IEPEXObI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. DJIEKTPOJIMHAMMUKA
bubmmoreka [IOK
4.1 24
UICKTpHIECKoe Nose https:/m.edsoo.ru/f16b68d7
. . bubmuorexa [IOK
4.2 [ToCcTOSIHHBIN ATIEKTPUYECKHUI TOK 24 hitps://m.cdsoo.ru/f16b68d7
bubmuorexa [IOK
4.3 | Towit B pasmiribIx cpesax 6 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 54
Pa3zgen 5. PUBMYECKUM IPAKTUKYM
. bubmmoreka [JOK
5.1 o 16 16
FSHHECIEER HPAiTioM https:/m.edsoo.ru/f16b68d7
Hroro no pazueny 16
Pe3epBHOE Bpems 10 bubmorexa OK

https://m.edsoo.ru/f16b68d7




OBLIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

170

16




11 KUIACC

HaumMeHnoBaHue KoJsunyecTBo 4acoB
Ne DJIeKTpPOHHBIE (LU (PPOBHIE)
pa3/iesioB U TeM
n/n B KonTpoibnbIe IIpakTHYyeckue o0pa3oBaTe/bHbIE PeCypChl
NMPOrpamMMbl cero
padoThI padoThI
Paznen 1. JIEKTPOJIUHAMMUKA
but6mmoreka [JOK
1.1 M 14
ATHITTHOE HOJE https://m.edsoo.ru/39859ef1
12 DneKTpoMarHuTHas 13 | bubnmoreka [JOK
' UHIYKIHS https://m.eds00.ru/39859¢f1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
)1 MexanndecKre 10 bu6nunorexa [IOK
' KOJIEOaHHMsI https://m.eds00.ru/39859¢f1
’ DJIEKTPOMAarHUTHBIC 15 bubnnoreka [JOK
’ KOJIeOaHMsI https://m.eds00.1u/39859¢f1
MexaHudeckue u BuG 10K
HOJIMOTEeKA
2. 1 1
3| OJIeKIPOMArHHTHEIC 0 https://m.edso00.ru/39859f1
BOJTHBI
24 | Ommxa 25 1 bubmmorera [OK
https://m.edsoo.ru/39859¢f1
Hroro no pazneny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

3.1

Ocuosel CTO

5

1

bu6nunorexa LIOK
https://m.eds00.1ru/39859¢f1




Hroro no pazneny 5

Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopnyckynspHo- 15 bubnmoreka [JOK
' BOJIHOBOM JIyajin3m https://m.eds00.ru/39859¢f1
bu6nunorexa LIOK
4.2 o 5
rsHia aroma https:/m.eds00.1u/39859¢f
Pu3uKa aTOMHOrO si]1pa
4.3 U 3JIEMEHTapPHBIX 5 bubmorexa OK
' P https:/m.eds00.ru/39859¢f1
YaCTHI]
Wroro no pazueny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

51 DJIeMEHTHI aCTPOHOMHUU 12 bubnmnoreka [JOK
' U acTpOPHU3UKH https://m.edsoo.ru/39859¢f1
Hroro no pasneiny 12
Pazznen 6. PUSHUYECKHAIN MPAKTUKYM

6.1 duzndecKuit 16 16 bu6mmoreka [IOK
' HPaKTUKYM https://m.eds00.ru/39859¢f1
Wroro no pazueny 16

Pasnean 7. OBOBIHAIOIIEE ITOBTOPEHUE




7.1

CucremaTtu3zanus u
00001eHne
IPEIMETHOTO

COJICp KaHUS U OTIBITA
JIESTEITBHOCTH,
MPUOOPETEHHOTO TPU
U3YUCHHH Kypca
¢busuku 10 — 11
KJIACCOB

15

bu6mmoreka LIOK
https://m.edsoo.ru/39859¢f1

Htoro mo pazneny

15

PesepBHOE Bpems

10

bubmmoreka [IOK
https://m.edso00.ru/39859¢f1

OBHIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

170
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IHOYPOYHOE IIVTIAHUPOBAHUE

10 KJIIACC
Ne KosmuecTBo yacos DJIEeKTPOHHBIE
Mara nugposbie
Tema ypoka KonTpoabHbie IIpakTH4eckue
n/ Bcero H3Yy4eHMS o0pa3oBaTe/ibHbIE
padoTbI padoTbI
n pecypchl
bubmuorexa [IOK
®dusnka — pyHAaMeHTalbHas HayKa
1 https://m.edsoo.ru/1beef3
0 IIpUpOE
46
Hayunblii MeToz o3HaHUS U bubmmorexa [IOK
METO/BI HCCIeIOBaHUS (PUZNIECKUX 1 https://m.edsoo.ru/3a7fde
SIBJICHUH 29
DKCIIEPUMEHT U TEOpHUS B MPOIIECCE bubnmoreka [JOK
no3HaHus npupoasl. Habmronenue 1 https://m.edsoo.ru/34c49
Y DKCIIEPUMEHT B (PU3HKE 931
bubmmorexa LIOK
Cnioco0Os1 n3mMepeHus GU3NIECKUX 1
1 https://m.edsoo.ru/ca2def
BEJIMYMH
03
AOconoTHasg U OTHOCHTEILHAS bu6nmuoreka [JOK
MIOTPELIHOCTH U3MEPEHUN 1 https://m.edsoo.ru/7f18fd
(GU3NUECKUX BETUUNH a3
MonenupoBanue B pusuke. Poib u
MecTo GU3HKU B (HOPMUPOBAHUH bubnmoreka [JOK
COBPEMEHHON HAYYHOU KapTUHBI 1 https://m.edsoo.ru/eabbd
MHpa, B IPAKTHYECKON edl
NS TeIbHOCTH JIo1eH




Mexannueckoe IBUKEHHUE.
Cucrema orcuera.

bubmuorexa [IOK

7 OTHOCUTENBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/e9a52f
neuxenus. [Ipsimas u oOpatHas 02
3a/1a4i MEXaHUKH
Pannyc-BekTop MaTepuanibHOU
TOYKH, €T0 TIPOCKIIUU Ha OCH bu6muoteka [IOK
8 KoopauHat. TpaekTopus. https://m.edsoo.ru/30a10
[Tepememnienune. Cxopocts. Mx 8a5
MPOEKIMU HA OCH KOOPAUHAT
PaBHOMEpHOE NpsAMOIMHENHOE
bubmmoreka [IOK
neuxenue. ['padbuyeckoe onucanue
9 . https://m.edsoo.ru/89ba7
PaBHOMEPHOT'O IPSIMOJIMHEMHOTO 190
JIBUKCHUA -
. bubnmmoreka [IOK
CnoxxeHue nepeMenieHui u
10 . https://m.edsoo.ru/761d1
ckopocreil. Pemienne 3agau
8aa
HepaBHomepHOE NBUKEHUE.
MrHoBeHHas1 CKOPOCTb. bubmuorexa [IOK
11 VYckopenue. [IpsmonnHeiiHoe https://m.edsoo.ru/a9954
JBVDKEHHUE C TIOCTOSHHBIM 9a7
YCKOpPEHUEM
I'paduueckoe onmcanue bubmmorexa [IOK
12 IIPSIMOJIMHEMHOTO IBUXKEHMUS C https://m.edsoo0.ru/b7560
bbf

IMMOCTOSAHHBIM YCKOPCHHUEM




CBobOonHOe mazeHune. Y CKopeHue

bubmuorexa [IOK
CBOOOJTHOTO TMaJIeHUs. 3aBUCUMOCTh

13 https://m.edsoo.ru/f7381
KOOPJIMHAT, CKOPOCTH, YCKOPEHHSI 09¢
OT BPEMEHU U UX TpapuKu —

bu6nunorexa LIOK
JIBmxenue Tena, OpOIIEHHOTO MO/

14 https://m.edsoo.ru/71cbb
YTJIOM K TOPU30HTY Af5
KpuBonuHneliHoe 1BUXKEHHE.

JIBrKeHUE 1O OKPYKHOCTH.
. bu6nuorexa LIOK
VYrioBas v IMHEWHAs] CKOPOCTb.

15 https://m.eds00.ru/33196
[Iepnon n yacrora. he
LentpocTpeMuTensHOE U MOJTHOE o
YCKOpEeHHE

bu6mmoreka [IOK
KonTponbhas paborta o teme
16 " " https://m.edsoo.ru/1242f
KunemaTuka
32e
[IepBb1it 3ax0H HproToHAa.
HueprmanbHble CUCTEMBI OTCUETA. bu6nunorexa LIOK

17 [IpuHUUII OTHOCUTEIIBHOCTU https://m.edsoo.ru/5a9%¢4
INanunes. HennepuuanbHbie a64
CHCTEMBI OTCUETA

. bu6numorexa [IOK
Cuia. PaBHOIEHICTBYIOIIAS CHJIA.
18 . https://m.edsoo.ru/141d3
Bropoii 3akon HeroTona. Macca 337
. . bubmuorexa [IOK
Bs3anmopericteue ten. Tperuit
19 https://m.edsoo.ru/57dba

3akoH HrroToHa

505




[IpuHIUI Cynepno3uiuu CuiI. bubnnorexa [IOK
20 Pemenue 3anau Ha npuMeHEHUE https://m.edsoo.ru/bdf99
3akoHOB HrroTOHA 7fb
3aKOH BCEMHUPHOT'O TATOTCHUS. bubnuorexa [IOK
21 OKBUBAJICHTHOCTh I'PaBUTAIMOHHOU https://m.edsoo.ru/9aba2
¥ HHEPTHOW MacChl bOa
bubmuorexa [IOK
Cwuiia TSOKECTH U YCKOPEHHE
22 https://m.edsoo.ru/22757
CBOOOJIHOTO TAJIEHUS
26
JIBm>keHne HeOECHBIX TeJ U UX
bubmmoreka [IOK
MCKYCCTBEHHBIX CITyTHUKOB.
23 https://m.edsoo.ru/11abfa
[IepBas kocMuueckas CKOPOCTb. 0a
3akonbl Kemnepa _
bubnuorexa LIOK
Cuna octu. 3akoH ['yka. Bec
24 Trena yrpyr Y https://m.edsoo.ru/0ae2c
dgd4
Cuna tpenus. [Ipupoaa u BUIbI CUIT bubnnorexa [IOK
https://m.edsoo.ru/1fa864
)5 TpeHus. JIBUKEHHUE B )KUIKOCTH U ”
Fase ¢ yICTOM CHIIbE https://m.edsoo.ru/2¢cb29
CONPOTHUBIIEHUS CPEIbI 676
bu6nuorexa LIOK
Hasnenue. ['mapocrarndeckoe
26 https://m.edsoo.ru/a28aa
napnenue. Cuiia Apxumena
7ad
AOGCOTIOTHO TBEPOE TEIO. bu6muoteka [IOK
27 IlocTynarenbsHOE U BpallaTesbHOE bubnnorexa [IOK
JBUKEHUE TBEPLAOTO Tea https://m.edsoo.ru/2b95d




9]
a

bu6mmoreka [IOK
MOMEHT CHJIBI OTHOCUTEIBHO OCH
28 https://m.edsoo.ru/653d3
Bpaienus. [lnedo cuiibl
459
CrnoxeHnue cuil, IPUIOKEHHbBIX K
bubmuorexa [IOK
TBepaoMYy Teiny. LleHTp TsxecTn
29 https://m.edsoo.ru/9aa79
TeJa. Y CIIOBUS paBHOBECHS 7d
TBEpPAOTO Tena. Buasl paBHOBECHs T
bubnunorexa LIOK
30 Pemenue 3amau https://m.edsoo.ru/dclcaa
c0
KonrtponsHas pabota o teme bubmmorexa [IOK
31 "Jlunamuka. CTaTuka TBEpAOro https://m.edsoo.ru/9f5a57
Tena” 4c
Nmirynbec MmaTepuanbHOU TOUKH,
CUCTEMBI MaTEPUAJIbHBIX TOUEK. bub6mmorexa [IOK
32 LenTp Macc cuctemsl https://m.edsoo.ru/4bb82
MaTepHalbHBIX ToueK. Teopema o 94b
JBY)KEHUH [IEHTpa Macc
Nmnynbe cunbl 1 UISMEHEHHE bubmmorexa [IOK
33 UMIIyJbca Tejla. 3aKOH COXPaHEHUs https://m.edsoo.ru/13f0a2

HUMITYJIbCA. PeaktuBHOE IBHXKEHHE

21




MOMEHT UMITyJIbCa MaTEPUATIBHOM

bubmuorexa [IOK
touku. lIpencraBnenne o
34 https://m.edsoo.ru/d6532
COXpaHCHHH MOMEHTA HUMITYJIbCa B o
[EHTPATBHBIX TTOJISIX -
bu6nunorexa LIOK
35 Pewenue 3anau https://m.edsoo.ru/f7706
de3
PaGora cuibl Ha MaioM U Ha
bu6mmoreka [IOK
KOHEYHOM TepeMEeIICHUH.
36 https://m.eds00.ru/91397
['paduaeckoe npencrapieHne 4c7
paboThI cHITbl. MOIIIHOCTH CHITBI T
Kunernueckas sneprus. Teopema bubnnoreka [IOK
37 00 M3MCHEHNH KHHETHYCCKOM https://m.edsoo.ru/9a5e2
SHEPTrUU MaTCPUATBHON TOYKU e74
[ToreHuunanbHBIE U
bu6nunorexa LIOK
HENOTEHIUATbHbBIE CHUJIBI.
38 https://m.edsoo.ru/554baf
[TorenumaneHas sHeprus. Bropas cc
KOCMHYECKasi CKOPOCTh -
TpeTbs KocMHUYECKast CKOPOCTb.
CBs13b pabOTHI HETIOTEHITUATBHBIX
. bubmmoreka [IOK
CHWJI C UBMEHEHUEM MEXaHUYECKOM
39 https://m.edsoo.ru/f57b4e

SHEPI'UH CUCTEMBI T€J. 3aKOH
COXpPAaHEHHUS MEXaHUYECKOU
SHEPrUu

01




VYnpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bubnmmoreka [IOK

40 y https:/m.edsoo.ru/f30f43
bepuymnnu nis uneanbHon b6
JKUJIKOCTH T
bubmuorexa [IOK
KoHnTtponbHas paboTa mo teme
41 " " https://m.edsoo.ru/474e7
3aKOHBI COXPAHCHHS B MEXaHUKE Aa
PazBuTue npencrasnenuii o
bu6nmmoreka [IOK
npupoe TerioTel. OCHOBHbIE
42 https://m.edsoo.ru/b0ad4
nonoxenus MKT. Iuddyszus. A5
BbpoyHoBCcKO€E ABUKEHHNE T
Crpoenue ra3o00pa3HbIX, XKUIKUX
Y TBEPJABIX TEJI. XapaKTe bubmmorexa HOK
43 P - Adp B p https://m.edsoo.ru/c44d0
JIBYDKCHUS M B3aMMOCHCTBUS 2ed
YaCTHI] BELIECTBA o
Macca u pa3mepsl MOJICKYJT bubmuorexa [JOK
44 (atomoB). KonnuecTBo BemiecTsa. https://m.edsoo.ru/c5b72
[TocTostnHast ABoraapo ab7
but6mmoreka [JOK
Temneparypa. Terosoe
45 https://m.edsoo.ru/0070d
paBHoBecue. [kana Llenscus 493
but6mmoreka [JOK
46 Pemenue 3amau https://m.edsoo.ru/1531a
bas
bubnunorexa LIOK
47 NneansHblii rasz. 'a3oBble 3aKOHEI https://m.edsoo.ru/1deb2

367




YpaBHenue Menzeneena-

but6mmoreka [JOK

48 . https://m.edsoo.ru/8d12c¢
Knaneiipona. Pemenue 3anau 18
b K
AOcomtoTHas TeMreparypa. 3akoH nomotexa O
49 https://m.edsoo.ru/14e02
JlanpTOHA
dif
N3omnporieccrl B uaeaqibHOM rase ¢ bubmuorexa [IOK
50 MOCTOSIHHBIM KOJIMYECTBOM https://m.edsoo.ru/68878
BEILICCTBA ds1
['paduaeckoe npencraBieHne bubnuorexa [IOK
51 HA30IIPOLIECCOB: U30TEPMA, U30X0Pa, https://m.edsoo.ru/13443
u3zobapa 27b
bubmmoreka [IOK
52 OcHoBHoe ypaBHeHrne MKT https://m.edsoo.ru/c8094
721
but6mmoreka [IOK
53 Pemenne 3amau https://m.edso0.ru/10265
a05
CBs13b aOCOTIOTHON TEMIIEPATYPHI
TEPMOJIMHAMUYECKON CUCTEMBI CO
. . . https://m.edsoo.ru/c38af8
54 CpeHell KUHETUYECKON IHEpruen 75
MOCTYMATEIHLHOTO TEIIIOBOTO _
JIBIKECHHUS €€ YacTHII
O00011IcHIE ¥ CUCTEMATH3aLIHUS bubmmorexa [OK
55 https://m.edsoo.ru/09d12

3gaui 1o teMe "OcuosBsl MKT"

fd8




KonTtponsHas pabota o teme

but6mmoreka [JOK

56 "Octioper MKT" https://m.edsoo.ru/13ada
d59

TepmonuHamMuueckasi CUCTEMA.
3agaHue BHEIIHUX ycsioBuil aist TJ]
CHUCTEMbI. BHENIHNE 1 BHYTpEHHUE bubnuorexa [IOK

57 napametpsl. [lapamerpsr T/{ https://m.edsoo.ru/5f8d3
CHUCTEMBI KaK CpEeJIHUE 3HAUCHUS 8a3
BEJIMYMH, ONKUCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE
Hynesoe Hauano TepMOgUHAMUKH.
Camonpou3BoJibHas peraakcalus bubmorexa HOK

58 https://m.edsoo.ru/8ec51
T/l cUCTEMBI K TEINIOBOMY 0
pPaBHOBECHIO
Monens uneanLHOro rasa B bubnuorexa LIOK

59 TEpPMOAUHAMUKE. Y CII0BUSA https://m.edsoo.ru/29355
MPUMEHUMOCTH 3TOM MozeNu 001
VYpaBHenue MenzeneeBa- bubnnorexa [IOK

60 Kunaneiipona u BeipaxkeHue s https://m.edsoo.ru/bal 17
BHYTPEHHEH 3HEPrun 8d0
Bripaxkenue 1151 BHyTpeHHEM
SHEPIUH OJJHOATOMHOI'O bu6muoteka [IOK

61 HJlea]IbHOrO rasa. https://m.edsoo.ru/acScac

KBa3ucratnueckue u
HECTATUYECKUE TIPOLIECCHI

15




OnemeHTapHas paboTta B
TCPMOAUMHAMUKE. Brruncienue

bu6nmorexa LIOK

62 https://m.edsoo.ru/741d5
paboTsl 1o rpaduky mpoiecca Ha 738
pV-nuarpamme o
Tennonepenaya kak crocoo
U3MEHEHUs BHYTPEHHEN SHEeprun bubmorexa HOK
63 P P https://m.edsoo.ru/3d734
TJI cuctemsbl 6€3 cOBEpIICHUS 561
paboThl 201
KoHnBekmusi, TerionpoBoTHOCTh bubmotera [IOK
64 ’ P ’ https://m.edsoo.ru/157b5
U3ITy4eHHE 4ed
KomnuecTBo TemiaoThI.
TemmoéMkocTh Tena. Y aeabHas u bubnmuorexa [JOK
65 MOJIIpHas TeTIOEMKOCTH https://m.edsoo.ru/7ba67
BemiecTBa. Y AeabHas TEIUIOTa 355
CTOpaHusl TOIUTHBA
N bu6mmoreka [IOK
Pacuét xonmuyecTBa TEIIOTHI IPH
66 https://m.edsoo.ru/1db5a
TerIoneperaye
dde
but6mmoreka [JOK
[onsitue 06 anuabatHoM mporiecce.
67 . https://m.edsoo.ru/d8098
[lepBbIit 3aKOH TEPMOTMHAMUKH 824
KonudecTBO TermmoTsl U paboTa Kak bubmuorexa [JOK
68 ME€pbl U3BMEHEHUSI BHYTPEHHEH https://m.edsoo.ru/b047a
sHepruun T/] cuctemsl lcd




Bropoli 3aKk0H TepMOJIMHAMUKY 1JIs1
PaBHOBECHBIX U HEPABHOBECHBIX

bubmuorexa [IOK

69 https://m.edsoo.ru/c6f4f4
nporieccoB. HeoOpaTumocTts .
IIPUPOJHBIX IIPOLECCOB o
. bu6nunorexa LIOK
[TpuHIHITEI TeWCTBUS TETUTOBBIX
70 https://m.edsoo.ru/2e945
mamuH. KIT/]
S13
MakcumansHoe 3Hauenue KIIJI. bubnuorexa [IOK
71 https://m.edsoo.ru/fe3857
Huxn Kapuo
b9
bu6nuorexa LIOK
72 Pemenue 3amau https://m.edsoo.ru/b3efal
8b
DKOJIOTUYECKUE aCIIEKThI
bu6mmoreka [IOK
WCITOJIb30BaHUS TETJIOBBIX
73 . https://m.edsoo.ru/9867a
nsurartesnei. TemmoBoe an]
3arpsI3HEHUE OKPYKAIOIIEH CpeIbl T
bu6nuoreka [IOK
74 Pemenue 3amau https://m.edsoo.ru/c8c70
432
O06o01eHre U cucTeMaTru3aIus bubmuorexa [IOK
75 3HaHUM no Teme "TepMoIMHaMUKa. https://m.edsoo0.ru/28d62
TemmoBele MaUHbBL" b3f
KoHTponbHas paboTa mo teme bu6muoteka LIOK
76 "Tepmonunamuka. TernaoBsie https://m.edsoo.ru/1b6e2

MAaIIuHe!"

6¢5




[TapooGpazoBanne 1 KOHICHCAIIHS.

bu6mmoreka [IOK

7 Hcnapenue u xunenue. Y nenpHas https://m.edsoo.ru/6f8e67
TEIUIOTa MapooOpPa30BAHHUS 71
HacwpImmeHHbIe ¥ HEHACHIIICHHBIC
napbl. KauecTBeHHas 3aBUCHMOCTh
TUTOTHOCTH M JIaBIICHUS
bu6mmoreka LIOK
HACBILIEHHOTO Mapa OT
78 https://m.edsoo.ru/f5c17d
TEMIEPATYPhI, UX HE3aBUCUMOCTh ”
0T 00BbEMA HACKIIIIEHHOTO Tapa. o
3aBUCUMOCTb TEMIIEPATYPBI
KUTICHUS OT JaBJICHUS B KUAKOCTU
bu6mmoreka [IOK
BrnaxnocTs Bo3ayxa. AGComOTHAs
79 https://m.edsoo.ru/30ebb
Y OTHOCHUTEJIbHAS BIAKHOCTb b79
bu6mmoreka [IOK
80 Pemenue 3amau https://m.edsoo.ru/18e95f
3
TBépnoe teno. Kpucrannmueckue u bubnmoreka [IOK
81 aMopdHbIe Tela. AHU3OTPOIIHS https://m.edsoo.ru/20a88
CBOICTB KpPHCTAJJIOB a03
[TnaBnenue u KpucTaIU3aIus. bubnmoreka [JOK
82 VY enbHas TEIioTa IIaBJICHUS. https://m.edsoo.ru/6ee91

Cybnumarus

e9f




Hedopmaruu TBEpAOTO TETA.
Pactsoxenue u cxxatue. CiBur.

bu6nmorexa LIOK

83 https://m.edsoo.ru/dal
Mognyns FOnra. Ilpeaen ynpyrux b 188 e
nedopmanuii —

TemnnoBoe pacIMpeHne KUAKOCTEN
N bubmuorexa [IOK
U TBEPIBIX TeNl. AHTAPMOHHU3M

84 o https://m.edsoo.ru/7baSe
TEIIOBBIX KOJIEOAHMH YacTHI] s
BEIECTBA o

bu6nuorexa LIOK
[IpeoOGpa3zoBanue SHEPTUU B
85 https://m.edso0.ru/97a06
(a3oBbIX Epexo1ax
72f
bu6mmoreka [IOK
86 YpaBHEHHE TEIUIOBOTO OajlaHca https://m.edsoo.ru/ab152
1fb
bu6mmoreka [IOK
87 Pemenne 3agau https://m.edsoo.ru/8ab7{4
0d
[ToBepxHOCTHOE HATSIKEHUE.
bu6mmoreka [IOK
Kanunnsipusie sinenus. Jlapnenue

88 . https://m.edsoo.ru/b42f 1{
T10]T UCKPUBJICHHOHN MTOBEPXHOCTHIO 97
xuakoctu. ®opmysa Jlammaca o
O00011eHNE U CHCTEMATH3AIINA

N " bu6mmoreka [IOK
3HaHMI 110 TeMe "ArperaTHbie

89 https://m.edsoo.ru/0b525
cocrosHus BemecTa. Ma3oBEIe 750

nepexopl"”




KonTponbhas pabora o teme

bu6mmoreka [IOK

90 "ArperatHble COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/7dc2a
®dazoBble Iepexosl” 739
DJeKTpu3anus Tei u eé
MPOSIBICHUS. DJICKTPUUIECKUI bubmuorexa [IOK
91 3apsia. JIBa BUIa SIEKTPUIECKUX https://m.edsoo.ru/1aff44
3apsnoB. [IpoBogHuKY, 5f
JUBIEKTPUKU U TTOJTYITPOBOIHUKHI
DJIeMEHTAPHBIN JJICKTPUUSCKUI bubmuorexa [JOK
92 3aps. 3aKOH COXpaHEHUs https://m.edsoo.ru/f49afd
AIEKTPUUECKOTO 3apsia 24
. bubnmmoreka [IOK
B3aumopenicTBue 3apsios.
93 https://m.edsoo.ru/445b7
Toueunsle 3apsabl. 3akoH Kynona 746
bubnmmoreka [IOK
https://m.edsoo.ru/6b87¢
94 Pemmenue 3agau c5a
https://m.edsoo.ru/08fc19
be
OnekTtpuueckoe noie. Ero bubnuorexa [IOK
95 JeUCTBHUE HA PIICKTPUUECKUE https://m.edsoo.ru/05c6bf

3apsaabl

al




Hanpsik€HHOCTB 271EKTPUYECKOTO
noJisi. [1poOusiit 3apsn. JIunun

but6mmoreka [JOK

96 HaIPSKEHHOCTH 3JIEKTPUYECKOTO https://m.edsoo.ru/3dac6
noJist. OTHOPOTHOE IIEKTPUUECKOE 957
roJje
IloTeHIManbHOCTH
bu6mmoreka LIOK
3JIEKTPOCTATHYECKOTO TIOJISI.
97 https://m.edsoo.ru/80021
Pa3HoCTh mOTEHIINATIOB U 447
HaTPSKEHNE o
[ToTenumanpHas sHEprUs 3apsaa B
bubmuorexa [IOK
3JICKTPOCTATHYECCKOM TIOJIE.
98 https://m.edsoo.ru/af5fa3
[ToTeH1Manm 31eKTPOCTATUIECKOTO 29
TOJIS 89
CBs3b HANPSHKEHHOCTH TOJIS U bubmuorexa [[OK
99 Pa3HOCTH MOTEHIINAJIOB JJISt https://m.edsoo.ru/df7a68
AJIEKTPOCTATUUECKOTO MOJIS 38
[IpuHIIMTI cCynepno3uiuu Bubmrorexa HOK
100 Y . https://m.edsoo.ru/Ocfeda
3JIEKTPUYECKUX MOJIeH 6c
but6mmoreka [JOK
101 | Pemenue 3agaq https://m.edsoo.ru/5a582
263
bu6nuoreka [IOK
[Tone Toueunoro 3apsana. [lone
102 https://m.edsoo.ru/b297b

PaBHOMEPHO 3aps’KEHHOU Cepsl

3¢c3




ITone paBHOMEPHO 3apsIKEHHOTO 11O
00bEéMy mapa. I[lone paBHOMepHO

bu6nmorexa LIOK

103 N N https://m.edsoo.ru/f7a665
3apsHKEHHON OECKOHEUHOM e
IUIOCKOCTH o
[IpoBogHMKY B bubmmorexa [LIOK
104 | snexTpoCcTaTMUECKOM IOJIE. https://m.edsoo.ru/32405
YcnoBue paBHOBECHS 3apsIOB eab
JIMDIEeKTPUKHY 1 TIOJTYTIPOBOHUKH B bubmorexa OK
105 R yip https://m.edsoo.ru/060eb
3JIEKTPOCTATHUECKOM I10JIE
ab5
Konaencarop. D1eKTpoEMKOCTh bubnuotexa [IOK
106 | koHaeHcaTOpa. DIEKTPOEMKOCTh https://m.edsoo.ru/845b4
IIJIOCKOI'0 KOHJIEHCATOpa 73
bubmuorexa [IOK
[TapannensHOE coenuHEeHUE
107 https://m.edsoo.ru/d11e8
KOHJICHCATOPOB
cel
bu6nuorexa LIOK
[TocnenoBarenbHOE COCTMHEHHE
108 https://m.edsoo.ru/1€992
KOH/IEHCATOPOB
920
bu6nunorexa LIOK
DHeprus 3apsiKEHHOTO
109 https://m.edsoo.ru/73a34f
KOHJIEHCAaTOpa 13
bubmuorexa [IOK
https://m.edsoo.ru/5fb2ac
110 | Pemenue 3amau b5

h_ttps://m.edsoo.ru/27434
040




JIBrokeHuE 3apsiKEHHON YaCTHUIIbI B

bubmuorexa [IOK

111 https://m.edsoo.ru/8341d
OJIHOPOJIHOM JJICKTPHUYECKOM T0JIe 6ac
112 | Pemenue 3aga4
O06o001IeHHe U CUCTeMAaTH3aIIHS bubnmoreka [JOK
113 | 3HaHwMii 10 TeMe "DIIEKTPUIECKOE https://m.edsoo.ru/57526
mone" 03f
bubmuorexa [IOK
KoHTponbHas paboTa mo teme
114 " " https://m.edsoo.ru/cefe90
DIIEKTPUUYECKOE T0JIe 9
Cuna Toka. [TocTOSHHBIN TOK. bubmuorexa [JOK
115 | VYcnoBus cymiecTBOBaHUSA https://m.edsoo.ru/23331
MIOCTOSTHHOTO 3JIEKTPHYECKOTO TOKA 1b5
bubnuorexa LIOK
Hcrounuku Toka. Hanpsixkenne u
116 https://m.edsoo.ru/0839a
OJ1C
115
bu6nunorexa LIOK
3akoH Oma 1S ydacTKa LEeTH.
117 https://m.edsoo.ru/f14f25
DIIEKTPUUECKOE COMTPOTUBIICHHE le
3aBUCUMOCTb CONIPOTUBIICHUS
OJIHOPOJIHOT'O IPOBOJIHUKA OT €TI0 bubmorexa HOK
118 p p https://m.edsoo.ru/95fcdf
JUTUHBI 1 TIOMIAIN TTOTIEPEYHOTO 51
CEUECHUs T
bubnunorexa LIOK
VY nenpHOE CONPOTHUBIICHHE
119 https://m.edsoo.ru/437f8

BelllecTBa. Penienue 3amau

300




IMocnenoBarenbHOE, MapauIeIbHOE,

bu6mmoreka [IOK

120 | cMema"HHOE COeIUHEHHUE https://m.edsoo.ru/236f7¢
POBO/IHUKOB 07
Pacuér pazBeTBIEHHBIX bubnnorexa [IOK
121 | »snextpuyeckux uenei. Ilpasuna https://m.edsoo.ru/1794cf
Kupxroga 37
bubmuorexa [IOK
122 | Pemenue 3aga4 https://m.edsoo.ru/3881b
469
bu6mmoreka [IOK
PaGota snexTpuyeckoro Toka.
123 https://m.edsoo.ru/a3605
3akoH [xoyna —Jlenua
c5¢
bu6mmoreka [IOK
124 | Pemenue 3agaq https://m.edsoo.ru/6761b
fOf
MOIIHOCTB AEKTPUYECKOTO TOKA. bubnuorexa [IOK
125 | TennoBas MOIIHOCTL, BBIJICIIACMAsT https://m.eds00.ru/99750
Ha pe3ucrope a6f
bu6mmoreka [IOK
126 | Pemenue 3agau https://m.edsoo.ru/eb72fc
24
bu6nuorexa [IOK
OJIC u BHyTpEHHEE COIIPOTUBIICHHUE
127 A yIp P https://m.edsoo.ru/72d45
HMCTOYHHKA TOKA
3af
. bu6nunorexa LIOK
3axoH OMa 111 IOJIHOM
128 https://m.edsoo.ru/22114

(3aMKHYTOM) 2JIEKTPUUECKON 1IEeTIH

0fb




but6mmoreka [JOK

129 | Pemenue 3agau https://m.edsoo.ru/3580b
679
but6mmoreka [IOK
130 | MomIHOCTE NCTOYHNKA TOKA https://m.edsoo.ru/a0ae5
1d8
but6mmoreka [JOK
131 | Kopotkoe 3ampIkaHue https://m.edsoo.ru/546f5
632
Konnencarop B 11enu NoCTOSSHHOTO bubmmorexa [OK
132 oK https://m.edsoo.ru/35368
f3e
bu6nuoreka [IOK
133 | Pemenue 3agaq https://m.edsoo.ru/4410c
ef0
Pemenne 3amaq mo Teme bubmmorexa [OK
134 | . . https://m.edsoo.ru/a7340
[TocTosTHHBIN 2NIEKTPUYECKUI TOK 00
Pemenne 3amaa mo Teme bubmorexa HOK
135 | . —— https://m.edsoo.ru/74426
[TocTosTHHBIN 2NIEKTPUYECKHI TOK 1b8
Pemenne 3amad mo Teme bubmorexa LHOK
136 | . . " https://m.edsoo.ru/eb5d4
[TocTosTHHBIN 2NIEKTPUUYECKHI TOK 687
O06o001IeHne U CUCTeMAaTH3AIIHS bubnmoreka [JOK
137 | 3nanuy o teme "llocTosTHHBIN https://m.edsoo.ru/bfd7a0
3JIEKTPUYECKHUM TOK" 30




KonTtponsHas pabota o teme

but6mmoreka [JOK

138 | . 5 " https://m.edsoo.ru/1885d
[ToCTOSIHHBIN IEKTPUICCKUN TOK dfl
DeKTpuyecKasi IPOBOIUMOCTh
bubnuorexa [IOK
pa3JIMYHBIX BEIIECTB.

139 . https://m.edsoo.ru/da794
DNEeKTpUYECKUN TOK B METAJUIAX. 295
CBepXxIpoBOIUMOCTh -

DNEeKTPUYECKUI TOK B pacTBOpPax U bubmmorexa [LIOK

140 | pacmiaBax 3J€KTPOJIUTOB. 3aKOHBI https://m.edsoo.ru/4b423

®dapaznes I dIEKTPoIIr3a 491
. bubmuorexa [IOK
DJIEeKTPUYECKHUI TOK B ra3ax.
141 https://m.eds00.ru/92d92
[Tna3zma
76
. bu6mmoreka [IOK
DNEeKTpUYECKHi TOK B BaKyyMe.

142 https://m.edsoo.ru/2E+16

Baxyymubie npu0opbl 0
. bubmuorexa [IOK
DIIEKTPUUECKHUI TOK B
143 https://m.edsoo.ru/ab61c
MOJIYIIPOBOTHUKAX
660
but6mmoreka [JOK
144 | TlomynpoBOJHUKOBBIE IPUOOPHI https://m.edsoo.ru/83622
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®u3NYECKU NPAKTUKYM 110 TEME
"N3MepeHune cuiibl TOKa U
HaNPSDKEHUS B LENH IOCTOSTHHOTO
TOKa IPY IOMOIIM aHAJIOIOBbIX U

bubmuorexa [IOK
U(PPOBBIX U3MEPHUTEIBHBIX
145 " " https://m.edsoo.ru/5643e
npubopoB" miK "3HaKOMCTBO ¢ 256
¢ poBoit tabopaTopueii mo T
¢usuke. [Ipumepsl U3MepeHust
(GU3MUECKUX BETUYUH NP TOMOIIN
KOMIIBIOTEPHBIX JaTYUKOB"
Du3HYECKU IPAKTUKYM 110 TEME
" bubnmoreka [JOK
W3y4yeHne HepaBHOMEPHOIO
146 https://m.edsoo.ru/f6292f
JBUKEHUS C LIEJBIO OIpeIeTICHUS sf
MI'HOBEHHOM ckopoctn" -
Du3HUECKU PAKTUKYM 110 TEME
"N3mepeHune ycKopeHus npu
MPSMOJIMHEITHOM
bu6nuorexa LIOK
PaBHOYCKOPEHHOM JIBH)KEHUU 110
147 . " https://m.edso0.ru/6960b
HAKJIOHHOM IJIOCKOCTH" WU .

"HUccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
nBIKeHUN"




DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepeHue ycKopeHus

but6mmoreka [JOK

148 | cBoOOgHOTO MafeHus" WiIn https://m.edsoo.ru/d1ea2
"U3ydeHue JBHKEHUS TeIa, 402
OpOILIEHHOTO TOPU30HTAIBHO"
®u3NYECKU NPAKTUKYM IO TEME
"N3y4yeHne qBUKEHUA Tena 110
OKPYXHOCTH C IIOCTOSIHHOM 110 bubmmorexa [IOK
149 | Monyiro cKOpoCThIO" WiIN https://m.edsoo.ru/bef535
"UccnenoBaHue 3aBUCUMOCTH 14
nepro/ia 00paleHus] KOHHIeCKOTo
MasiTHUKa OT €ro napamerpos"”
®u3NYECKUil NPAKTUKYM IO TEME
"N3mepeHune paBHOICHCTBYIOMIEH
CHJIBI IIPU ABIKEHUH OpycKa 1o
HaKJIOHHOM TJIOCKOCTHU'" WIJIH bubmuorexa [IOK
150 | "IIpoBepka rumoTe3bl O https://m.edsoo.ru/0b34d

HE3aBHCUMOCTH BPEMEHU
JBIDKEHUS OpycKa 10 HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE
paccTosiHue OT ero Macchl”

b84
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®u3NYECKUil NPAKTUKYM IO TEME
"HccienoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOZHUKAIOIINX B
HpYXUHE U Pe3UHOBOM 00pasiie, OT
ux nepopmanmu" wim "M3zydenue
JBUKEHHSI CUCTEMBI Te,
CBS3aHHBIX HUTBIO, IEPEKUHYTON
yepe3 JIErkuii 6J10k"

bu6mmoreka [IOK
https://m.edsoo.ru/b55b8
lal

152

Du3HUECKU MPAKTUKYM 110 TEME
"N3zmepenue koddduimeHTa
TPEHHUSI 110 BEJIMYUHE YIIIOBOTO
Koa(puImeHTa 3aBUCUMOCTH
Frp(N)" nnu "UccnenoBanue
JIBIDKEHUS OpycKa 10 HaKJIOHHOU
TUIOCKOCTH C TIEPEMEHHBIM
KOA(pUIIMEHTOM TpEeHHUA" UIu
"N3yuenue nBUKEHUS rpy3a Ha
BaJly ¢ TpeHueMm"

bu6nmmoreka [IOK
https://m.edsoo.ru/b83bl
607

153

DU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue ycnoBui
paBHOBECHS TBEPAOTO TEIA,
MMEIOIIETO OCh BpallleHUs " WIH
"KoHCTpynpoBaHUE KPOHIITEHHOB
Y pacy€T CUJl ynpyrocTu'" Win
"N3ydyeHue ycTOM4MBOCTH
TBEPAOTO TEJIA, UMEIOIIETO
IJI0IA/b OTIOPHI"

bu6nunorexa LIOK
https://m.edsoo.ru/4a04{4
7
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DU3NYECKUN TPAKTUKYM I10 TEME
"U3MepeHune uMiysbca Tesa 1o
TOPMO3HOMY ITyTH" WU
"N3MepeHue Cuilbl TArH, CKOPOCTU
MOJIENIN SIIEKTPOMOOHIIS U
MOIIIHOCTHU CUJIBbI TATU'" WU
"CpaBHEHHUE U3MEHEHUS UMITYJIbCA
TeJa C UMITyJIbCOM CHJIBI" WIIH
"UccnenoBanue coxpaHeHus
MMITYJIbCA MPU YIPYTOM
B3aumozeiictsun" unu "M3mepenue
KMHETHYECKOM HEPruM TeJla 10
TOPMO3HOMY IyTH"

bubmuorexa [IOK
https://m.edsoo.ru/856fb
28e
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DU3NYECKUN TPAKTUKYM I10 TEME
"N3ydyeHue n30TepMUYECKOro
nporecca (peKOMEH/I0BaHO
UCTIONIb30BaHuE IUPPOBOI
nabopatopun)" wnu "U3yuenue
M30XO0PHOro Ipouecca” uin
"N3yuenune n3obapHoro mporecca”
wiu "llpoBepka ypaBHEHUS
coctosiHus"

bubmuorexa [IOK
https://m.edsoo.ru/eOfe7e
07
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DuU3HYECKU MPAKTUKYM 110 TEME
"N3mepeHue yaeiabHou
TEINIOEMKOCTH" HJTH
"UccnenoBanue mpouecca
OCTBIBaHHMS BellecTBa" Wiu
"UccnenoBanue aaradbaTHOTO
npouecca" uwin "N3yuenue
B3aUMOCBSI3U SHEPIUU
MEKMOJICKYJIIPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATYPHI
KHUIIEHUS KUIKOCTEH"

bubmuorexa [IOK
https://m.edsoo.ru/2f2faa
61

157

Du3HYECKU IPAKTUKYM 110 TEME
"N3ydyeHue 3akOHOMEpPHOCTEM
HCTIApEeHUS KUJKOCTEN" W
"N3MepeHune yaenbHOM TEerIoThI
raBieHus apaa" win "Uzyuenue
CBOMCTB HACBHIIIEHHBIX TAPOB" MU
"N3mepenune abCcoIOTHOM
BJIQXKHOCTH BO3]lyXa U OLIEHKa
Macchl IapoB B MOMEIEHUN".
N3mepenue koa¢puimenrta
MOBEPXHOCTHOTO HATSKEHUS

bubnuorexa LIOK
https://m.edsoo.ru/6bla2
3b5
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®uU3NYECKU NPAKTUKYM II0 TEME
"HabmroieHue npeBpamieHus
SHEPIruu 3apsKEHHOTO
KOHJIEHCATOpa B SHEPTHUI0
M3JIYYEHHUs CBETOAMOA" W
"N3y4yeHue nmpoTeKaHus ToKa B
LeMH, cojiepxKanieil konaescarop"
M "Pacnpenenenue pasHocTu
HNOTEHIMAJIOB (HAMPSDKEHUs ) IPU
II0CJIEI0BATEIbHOM COEIMHEHUN
KOH/IEHCATOpOB"

bu6nmmoreka [IOK
https://m.edsoo.ru/ec424
377

159

DuU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBaHue CMEIIAaHHOTO
COEJIMHEHUS PE3UCTOPOB" MU
"N3MepeHue yaenbHOro
CONPOTHUBIIEHUS MPOBOIHUKOB" MITU
"UccaenoBaHue 3aBUCHMOCTH CUJIBI
TOKa OT HANPSIKEHUS U1 JIAMITbI
HakaauBaHus"

bu6nmmoreka [IOK
https://m.edsoo.ru/2b179
dog




DU3NYECKUN TPAKTUKYM I10 TEME
"Habnronenue annexTpoausa’ win
"N3mepenue 3apsiga
OJHOBAJICHTHOTO MOHA' MIJIN

bubmuorexa [IOK

160 | https://m.edsoo.ru/64b6e
Hccnenopanue 3aBUCUMOCTH 901
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT _
temnepatypbl" win "CHATHE BOJIBT-
aMIIepHOM XapaKTepUCTUKH auoaa"
Pezeprublit ypok. O600111eHNE 1 bubmmorexa LIOK
161 | cumcremaTu3anus 3HaHUH 110 TEME https://m.edsoo.ru/ed017
"KunemaTtuka" do3
PesepBublit ypok. O6001eHNE 1 bubmmorexa [IOK
162 | cucremaTu3alus 3HaHUH 110 TEME https://m.edsoo.ru/31499
"JluHamMuka" S56b
Pesepsubliil ypok. O60011eH1Ee 1 bubnnorexa [IOK
163 | cucTremaTu3alusg 3HaHUH IO TEME https://m.edsoo.ru/0f975
"Craruka TBEepAoro rena" 2ac
PezepBublit ypok. O600111€HNE 1 bub6mmorexa LIOK
164 | cucremaTu3alus 3HaHUH 110 TEME https://m.edso0.ru/6¢0df9

"3aKOHBI COXpaHEHUs] B MEXaHUKE"

cc




PesepBHeIit ypok. O600IICHHE 1

CHUCTeMaTH3aIlvs 3HaHUH 110 TeMe bubmuorexa [IOK
165 | "OcHOBBI https://m.edsoo.ru/de148
MOJIEKY/ISIPHOKUHETHIECKOM 976
Teopun"
PesepBHelit ypok. O600111eHNHE 1
. bu6mmoreka LIOK
CHUCTEeMaTH3aIus 3HAaHUH TI0 TeMe
166 | https://m.edsoo.ru/0bcc?
Tepmonnnamuka. TernoBsie 7el
MAaIIuHEBL" _
PesepBHelit ypok. O600111€HNE U
. bubmuorexa [IOK
CHUCTEeMaTH3aIus 3HAaHUH 110 TeMe
167 " https://m.edsoo.ru/59ca5
ArperaTHbIE COCTOSIHHSI BEIIIECTBA. 01
®da30BbIe IEPEXObI" T
PesepsHblii ypok. O60011eHNE 1 bubmmorexa [LIOK
168 | cucTremaTu3amys 3HAHUH 110 TeMe https://m.edsoo.ru/f2381c
"DnekTpudeckoe moiue" Oc
PezepBublit ypok. O60011eHuE U bubnmorexa LIOK
169 | cucremaTu3anus 3HaHUN 1O TEME https://m.edsoo.ru/3cae6
"IToCTOAHHBIN JIEKTPUUYECKUN TOK" dal
PesepsHbIil ypok. O6001eHNe 1 bubnnorexa [JOK
170 | cucTremaTu3anus 3HAaHUW 11O TEME https://m.edsoo.ru/cc768

"Toku B pa3auyHbIX cpenax”

1d4




OBLIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16




11 KUIACC

N KoanuyectBo yacos DJIEeKTPOHHBIE
[
; Hara uu(poBbIe
n/ | Tema ypoka KonTpoibHbIe IpakTHYecKHe
Bcero U3yuyeHust o0pa3oBaTe/ibHbIE
n padoThbI padoThI
pecypchl
BsanMopaeiicTBHE TOCTOSHHEBIX
bu6nunorexa LIOK
MarHuTOB ¥ TIPOBOJTHUKOB C
1 1 https://m.edsoo.ru/487a85
TOKOM. MaruutHoe 1noJie. 93
I'mnore3a Amnepa T
BexTop MarHuTHON MHOYKIIAH.
P Y bubmuorexa [IOK
[TpuHIMT Cyniepno3uLu
2 . 1 https://m.edsoo.ru/4clabe
MAarHUTHBIX TTOJICH. JIuHuN b
MarHMTHOW UHAYKUUH -
bubmuorexa [IOK
MarauTtHoe 1oJsie IPOBOIHUKA
3 1 https://m.edsoo.ru/d35d52
¢ TokoM. OnbIT Opcrena P
Crna Awmiepa, ¢ bubnuorexa [IOK
4 1 https://m.edso0.ru/26d9¢5
HaIpaBJIECHUE U MOYJIb ba
bu6nuorexa LIOK
5 Pemenwne 3agau 1 https://m.edsoo.ru/a37a0c
21
[Ipumenenune 3akoHa Ammnepa. bubmmorexa LIOK
6 DIEeKTPOU3MEPUTEIBHbBIE 1 https://m.edsoo.ru/ad7718

IPUOOPHI

d7




Cuna JlopeHiia, e€
HaIpaBJIEHUE U MOJYJIb.

bubnuorexa [IOK

7 JIBr>keHue 3apssKeHHOU https://m.edsoo.ru/c97afaa
YACTHUIIbI B OJTHOPOTHOM 1
MarHMTHOM TI0JIC
bu6nunorexa LIOK
8 Pemienne 3agau https://m.edsoo.ru/504e98
c7
bu6nuorexa LIOK
9 Pa6ora cumnsl Jlopenna https://m.edsoo.ru/d518be
4b
bu6nuorexa LIOK
10 Pemenune 3amaq https://m.edso00.ru/93617b
d9
MarauTHOE T0JI€ B BEIIISCTBE. bubmuorexa [IOK
11 ®deppoMarHeTuky, napa- u https://m.edsoo.ru/30ff960
IMAMarHETUKHU 8
OCHOBHBIEC CBOMCTBA
bu6mmoreka [IOK
beppoMarHeTHKOB.
12 https://m.edsoo.ru/0b5819
[Ipumenenue 0a
(dbeppoMarHeTHKOB -
bu6nuorexa [IOK
Pemienue 3asa4 1o teme
13 " " https://m.eds0o.1u/5b55¢3
MarunurtHoe 1oJje
07
bu6nunorexa LIOK
Pemienue 3ama4 1o reme
14 https://m.edsoo.ru/41c4ae

"MaruutHoe mose"

8a




SIBrieHNE AIEKTPOMATHUTHON

bu6nmoreka [IOK

15 uHayknuu. [lotok BekTopa https://m.edsoo.ru/b3efalc
MarHUTHON WH]TYKITUU 1
bubmuorexa [IOK
16 O/C nnaykunn https://m.edsoo.ru/48150b
d8
. bubmuorexa [IOK
3aKOH 3JIEKTPOMarHuTHOM
17 https://m.edsoo.ru/abdecl
uHnykuuu dapanest 28
bu6mmoreka [IOK
Buxpesoe snekTpuueckoe
18 https://m.edsoo.ru/15abel
none. Toxku @yko
40
but6mmoreka [JOK
OJIC un W1 B
19 A YR https://m.edsoo.ru/0235¢cc
JBIDKYIIUXCS IPOBOTHUKAX 0
but6mmoreka [JOK
20 Pemenue 3agau https://m.edsoo.ru/4dfda6
18
but6mmoreka [JOK
21 IIpaBuno Jlenna https://m.edsoo.ru/bbc227
26
NuayktuBHOCTh. Karymika bubmuoreka [JOK
22 VHIYKTUBHOCTH B LIEIIU https://m.edsoo.ru/621eae
HOCTOSIHHOT'O TOKa 9d
bu6nmorexa [IOK
SIBneHne camMouH, nu. DJ1C
23 Ay A https://m.edsoo.ru/7ee60c

CaAMOMHAYKIINU

a8




DHeprusi MarHUTHOTO TIOJISI bubnnoreka [IOK
24 KaTYyILIKU C TOKOM. https://m.edsoo.ru/b3cOad
DJIEKTPOMArHuTHOE MOJIe 11
bu6nunorexa LIOK
25 Pemienne 3agau https://m.edsoo.ru/88f69d
2b
O6o01meHne u bubmuorexa [IOK
26 cHCTeMaTHU3alMsl 3HaHUH I10 https://m.edsoo.ru/764840
TeMe "DIeKTpoauHaMuKa" 25
bu6nunorexa LIOK
Kontponbhas paboTa o teme
27 " " https://m.edsoo.ru/8ae09b
DIIeKTpOJUHAMUKA 08
KonebarenpHas cuctema. bu6mmoreka [IOK
28 CBoOOHbBIE KOJIEOAHUS. https://m.edsoo.ru/7c1db3
lapmonmnueckue konebaHus 85
Kunematuueckoe u bu6nunorexa LIOK
29 JIMTHAMUYECKOE ONMCAHUE https://m.edsoo.ru/87ce94
KOJIeOATEIbHBIX JIBHKCHUI 98
DHepPreTUYecKoe OMrcaHue.
BeiBo nuHamMuyeckoro
bubmmoreka [IOK
OTHMCAHUS TAPMOHUYECKHUX
30 https://m.edsoo.ru/e3¢996

KoJIeOaHuil U3 ux
BHCpFCTI/I‘ICCKOFO H
KHHCMAaTHYCCKOI'O OITMCAaHUA

92




but6moreka [JOK

31 Ammutyna u ¢asza xonebaHui https://m.edsoo.ru/7a0c43
9a
[lepron u yacToTta KoneOaHMIA.
[lepro MambIX CBOOOIHBIX
N bu6nunorexa LIOK
32 KOJIC0aHHI MATEMaTHIECKOrO https://m.edsoo.ru/e03993
MasaTHHKA. [lepron 19
CBOOOHBIX KOJICOaHUM -
MPYXKHHHOTO MasiTHUKA
3aTyxaromue KojaeoaHusl. bubnuorexa [IOK
33 By aeHHble KosiebaHusl. https://m.edsoo.ru/72e93d
Pe3onanc 09
but6mmoreka [IOK
34 ABTOKOICO0AHUS https://m.edsoo.ru/6add26
44
but6mmoreka [IOK
https://m.edsoo.ru/addeec
35 Pemenne 3amau 71
https://m.edsoo.ru/756123
cS
Ypok-koHbepeHus bubnuorexa [IOK
36 "MexaHn4ecKue KoaecOaHus B https://m.edsoo.ru/8ef587
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cUCTEMaTHU3aIUs 3HAaHUU 110

bu6nmoreka [IOK

37 " https://m.edsoo.ru/eb8418
Teme "MexaHndeckue I
KonebaHus" -
ONEeKTpOMarHUTHbHIE bubmmorexa LIOK

38 kosiebanus. KonebatenpHbli https://m.edsoo.ru/d4adab
KOHTYp de
®opmyna Tomcona. Casi3p
aMIUIMTYIbI 3apsiia bu6nunorexa LIOK

39 KOHJIEHCAaTOpa C aMIUIUTY10M https://m.edsoo.ru/093f9af
CHJIBI TOKA B KOJIEOATEIILHOM 1
KOHTYpe
3aKOH COXpaHEHUs SHEPTUHU B bubnnorexa [IOK

40 HIeaIbHOM KOJIe0aTETEHOM https://m.edsoo.ru/d1e2d5
KOHTYpE 43
3aTyxaromue
AJIEKTPOMArHUTHBIE bubnmnoreka [JOK

41 KosiebaHus. BeIHyKIeHHBIE https://m.edsoo.ru/5e6686
3JEKTPOMArHUTHBIE 19
KoJIe0aHus
[lepemennslii Tok. Pesucrop u bub6nmoreka [IOK

42 KOHJIEHCATOP B LIENHU https://m.edsoo.ru/848361
IIEPEMEHHOIO TOKA 52
Karymika WHIyKTHBHOCTH B bubmorexa OK

43 v Y https://m.edsoo.ru/cfa307a
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bu6mmoreka [IOK

44 AIEKTPUYECKON LETH https://m.edsoo.ru/8bae38
MIEPEMEHHOI0 TOKa =]
MOIHOCTh NEPEMEHHOTO
but6mmoreka [JOK
TOKa. AMIUTUTYJIHOE U
45 . https://m.edsoo.ru/l1cac6c
JIEUCTBYIOIIEE 3HAUEHHUE CHUJIIbI dc
TOKa U HATIPSHKEHUS o
. bu6nunorexa LIOK
Pe3onaHC B 251eKTpHUYECKOM
46 https://m.eds00.ru/087506
(8178
df
bu6nunorexa LIOK
47 Pemenne 3amaq https://m.edsoo.ru/al6836
a4
WneanbHblif TpancpopMaTop.
paticop P bu6mmoreka [IOK
[IpousBoacTBoO, epeaaya u
48 " https://m.edsoo.ru/f97418
noTpedieHne EKTPUUECKON .
SHEPTHUH ae
DKOJIOTUYECKUE PUCKU TTPU
MPOU3BOICTBE
anekTpo3Hepruu. Kynprypa buommorera [IOK
49 Y https://m.edsoo.ru/a6f74d

HUCIOJIL30BaHUS
3JIEKTPOIHEPTUH B
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but6moreka [JOK

50 Pemenue 3amay https://m.edsoo.ru/ee6677
ed
but6mmoreka [IOK
51 Pemenue 3agau https://m.edsoo.ru/7cab59f
8
O6o0menue u
. bu6nunorexa LIOK
CHUCTEeMaTH3aIus 3HAHUH 110
52 \ https://m.edsoo.ru/401024
TeMe "DIeKTpOMarHUTHbHIE 29
KonebaHus" T
MexaHn4eCKHE BOTHBI. bubmuorexa [IOK
53 XapaKTepUCTUKHU https://m.edsoo.ru/a58e10
MEXaHUYECKHUX BOJTH of
bu6mmoreka [IOK
54 CBolicTBa MEXaHUYECKUX BOJTH https://m.edsoo.ru/d9ae10
00
bu6mmoreka [IOK
55 3ByK. XapaKTEpUCTUKU 3ByKa https://m.edsoo.ru/138b6f
09
NHdpa3Byk U yIbTpa3ByK. bubnnorexa [IOK
56 [IymoBoe 3arpsi3HEHUE https://m.edsoo.ru/738003
OKpY’KaroIleH cpeibl 8f
bubmmoreka [IOK
57 Pemenue 3amay https://m.edsoo.ru/cfd918
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DJIEKTPOMArHUTHBIE BOJTHBI. bubnuorexa [IOK
58 Uznyyenue https://m.edsoo.ru/714e5d
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OHeprus MEeKTPOMATHATHBIX

bu6mmoreka [IOK

59 BoJiH. CBolicTBa https://m.edsoo.ru/d01b8 1
AIIEKTPOMATHUTHBIX BOJH 8c
[ITkana 3€KTpOMarHUTHBIX
bubmuorexa [IOK
BOJH. [IpuMeHenue
60 https://m.edsoo.ru/49belf
AIIEKTPOMATHUTHBIX BOJIH B %
TEXHHUKE U OBITY -
[TpuHIMITET paTuOCBsI3N U
TeJNCBHACHHS. Pamyonokanus. bu6nunorexa LIOK
61 DIEeKTpPOMarHuTHOE https://m.edsoo.ru/9f96f1f
3arps3HEHUE OKPYXKaromen 8
cpensbl
bubmuorexa [IOK
KoHTponbHas paboTa mo teme
62 " " https://m.edsoo.ru/4f7985
Konebanus u BOJHBI
a0
. bu6mmoreka [IOK
Cgert. 3aKOH NMPSIMOJIMHEHHOTO
63 https://m.eds00.ru/f95664
pacrpocTpaHeHHUs CBETa 06
Pemenue 3asau Ha
but6mmoreka [JOK
MPUMEHEHHE 3aKOHA
64 N https://m.edsoo.ru/ea32d4
MPSIMOTTUHEITHOTO 55
pacrpocTpaHeHHUs CBETa o
Otpaxenue cseta. [lnockoe bub6mmorexa [IOK
65 3epkaino. Cepuueckoe https://m.edsoo.ru/a005d2
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[Ipenomnenue ceera.
AOCOITIOTHBII U
OTHOCHUTEJILHBIN ITOKa3aTelb

bubmuorexa [IOK

66 npenomienus. [lonnoe https://m.edsoo.ru/bc2e55
BHYTpPEHHEE OTPaKECHUE. cd
[IpenenbHbBIN Yroi MOTHOTO
BHYTPEHHETO OTPaKEHUS
Pemienne 3amag Ha

bubmmoreka [JOK

MPUMEHEHHUE 3aKOHOB

67 https://m.edsoo.ru/49d830
OTpaKCHUS U TIPETOMIICHUS 19
CBeTa o
Xon nydeil B mpusme. bubnnoreka [IOK

68 Mucnepcus ceera. CloXKHbBIN https://m.edsoo.ru/d8elc3
cocTas Oenoro cBeta. et be
JInn3el. DOKyCHOE pacCTOSHUE bubmiorexa LHOK

69 F TOKYCHOED https://m.eds00.ru/604413
1 ONTUYCCKAs CHJIA JIMH3bI 59
[TocTpoenue nzoOpaskeHuit B bubmmorexa LIOK

70 JIMH3aX U UX CUCTEMAaX. https://m.edsoo.ru/bb53b1
VBenn4eHue JINH3bI ds
Pemenne 3aga4u Ha bu6nuorexa LIOK

71 MOCTPOCHUE U300pAKCHHUIA, https://m.edsoo.ru/5a868f
MOJTY4aEMBIX C TIOMOIIBIO JIMH3 09

bubmmoreka [IOK
72 I'na3 kak onTudeckas cucrema https://m.edsoo.ru/ecd480
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Pewenne 3anau. Ilpenenst

bu6mmoreka [IOK

73 IIPUMEHUMOCTH https://m.edsoo.ru/cd174a
T€OMETPUYECKON ONTUKH 10
bu6mmoreka LIOK
CKOpOCTb CBETa U METO/IBI €€
74 https://m.edsoo.ru/f32aab0
HU3MEPECHUS 6
bu6mmoreka [IOK
75 Hucniepcusi cBera https://m.edsoo.ru/lel6¢cc
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bubmmoreka [JOK
76 WnTepdepenuus cera https://m.edsoo.ru/5fc0c63
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KorepeHTHbIE HCTOYHUKH. bub6mmorexa [IOK
77 YcnoBust HaOMIOACHUS https://m.edsoo.ru/c6416d
MaKCUMyMOB 1 MUHUMYMOB 43
bu6mmoreka [IOK
78 Perenue 3amau https://m.edsoo.ru/3061de
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bu6mmoreka [IOK
79 [Ipumenenne uHTEpHEPEHINH https://m.edsoo.ru/668edb
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bu6mmoreka [IOK
80 Hudpaxus ceeta https://m.edsoo.ru/12ed04
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Judpakiuonnas pemeTka. bubmmoreka [IOK
81 VYcnoBue HaOMOIeHUA https://m.eds00.1ru/f998d9
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82 Pemenne 3amau https://m.edsoo.ru/d58c41
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but6mmoreka [IOK
IlonepedyHOCTH CBETOBBIX
83 https://m.edsoo.ru/e9890fe
BosH. [lonspuzanus cBeta 9
but6mmoreka [JOK
84 Pemenne 3agaq https://m.edsoo.ru/c56¢81
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bu6nmorexa [IOK
85 CBeTOBBIE SIBJICHUS B IPUPOLE https://m.edsoo.ru/0b3636
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O6o0mmenne u bubmuorexa [IOK
86 cucTeMaTH3alusA 3HaHHUI 10 https://m.edsoo.ru/8al474
Teme "OnTruka" 8b
bubmuorexa [IOK
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I'paHUIBI MPUMEHUMOCTH
. but6mmoreka [JOK
KJIaCCHYECKOW MEXaHUKH.
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3aKOHBI AJIEKTPOTMHAMUKH U b
MPUHITUTT OTHOCUTEILHOCTH -
. bubmmoreka [IOK
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89 https://m.edsoo.ru/c56f05¢
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IIpocTpaHCTBEHHO-BPEMEHHOM
uHTepBai. [IpeoOpazoBanust
Jlopenua. Ycnosue

bu6mmoreka [IOK
MPUYUHHOCTH.
90 https://m.edsoo.ru/d83742
OTHOCHUTENBHOCTh bb
OJTHOBPEMEHHOCTH. —
3ameIeHre BpEMEHU U
COKpaIIeHUE JJINHbI
bubmmoreka [IOK
DHeprus U UMILYJIbC
91 z https://m.edsoo.ru/853a64
PENATUBUCTCKOM YaCTHIIBI fo
CBs13b MaccChI ¢ SHEPTUEH U bubmuorexa [IOK
92 HMITYJIBCOM PEISTUBUCTCKOU https://m.edsoo.ru/b6258ff
YaCTULIBL. DHEPIUs OKOs a
bu6mmoreka [IOK
PaBHOBECHOE TemIOBOE
93 https://m.edsoo.ru/f54035
U3ITyYCHHE
as
but6mmoreka [JOK
94 3akoH cMmenieHns Buaa https://m.edsoo.ru/1¢5ff75
2
I'unoresza M. [1nanka o bubmorera [IOK
95 https://m.edsoo.ru/a5ffa2 1
KkBaHTaX. @OTOHBI g
bu6nmorexa [IOK
96 DHeprusi 1 UMITyJIbC POTOHA https://m.edsoo.ru/7fb307
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bu6mmoreka [IOK

97 CroneroBa. 3aKOHBI https://m.edsoo.ru/8c68e5
dororddekra b9
VYpaBHenue DiHIITEIHA 715 bubnnorexa [IOK
98 dororddekra. "Kpacuas https://m.edsoo.ru/01ef45
rpanuna” gororddexra 56
Hasnenue ceeta. Onbithl I1. H. bubnmorexa [OK
99 https://m.eds00.ru/64b419
JleOenena
66
bubmmoreka [IOK
100 | BonHOBBIC CBOMCTBA YaCTHI] https://m.edsoo.ru/f59cfce
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Bonner ne bpoins. [nuna
. bubmuorexa [IOK
BOJIHBI Jie bpoitns u pazmepsl
101 https://m.edsoo.ru/5df8baf
00J1aCTH JIOKaIU3aIuu |
JBUKYILIEWCS YaCTULIBI -
KopnyckynsipHo-BOJIHOBOM buGnnorexa [IOK
102 PHyCKRyAp https://m.edsoo.ru/8ccab6
JTyaJTu3M
2a
Judpakmus 2J1eKTpOHOB Ha bubmotexa OK
103 https://m.edsoo.ru/30dbal
KpHUCTaJIax
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Crienuduika u3MepeHuii B
bubmmoreka [IOK
Mukpomupe. COOTHOLIEHUS
104 https://m.edsoo.ru/65783d
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but6moreka [JOK

105 | Pemenwne rpaduueckux 3agad https://m.edsoo.ru/e70195
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but6mmoreka [IOK
106 Pemenue pacuéTHbIx 3amau https://m.edsoo.ru/ee9b31
82
KoHnTtponbHas paboTta mo
" " bubmuorexa [IOK
temaM: "OcnoBel CTO",
107 | . https://m.edsoo.ru/c3de89
KopnyckynsipHo-BoTHOBOIM la
ayanuzm" o
OIIBITHI IO UCCTICTOBAHUIO bubmuorexa [IOK
108 | crpoenus atoma. Ilnanerapnas https://m.edsoo.ru/312b75
Monens atoMa Pezepdopaa Oa
bu6mmoreka [IOK
109 IToctynatel bopa https://m.edsoo.ru/404dfa
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Bunsl ciektpoB. CriexTp bubnmoreka [JOK
110 | ypoBHel 3HEpruu aToma https://m.edsoo.ru/cf74b1
BOJIOPO/Ia la
bu6mmoreka [IOK
CrioHTaHHOE U BBIHYKIECHHOE
111 https://m.edsoo.ru/f945d8
W3IIyYCHHE CBETA
Sc
bu6mmoreka [IOK
112 | Jlazep https://m.edsoo.ru/2288a0
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Hyxmnonnas Mmoznens siapa
['eiizenOepra-lBaneHko.

bubmuorexa [IOK

113 https://m.edsoo.ru/34ada5
3apsii 1 MacCOBOE YHUCIIO SpA. de
H3oTonsl. PagnoakTMBHOCTH -
3aKOH paJIMOaKTUBHOTO
pacnazaa. CBoiicTBa
MOHU3HUPYIOIIETO U3ITYICHHS. bubmotera [IOK
114 https://m.edsoo.ru/aab98b
BrusitaHue pagnoakTHBHOCTH Ha of
JKUBBIC OPTaHU3MBI.
Jo3umerpus
DHeprusi CBsI3u HYKJIOHOB B
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MeTobl perucTpaliuu u
HCCIIEIOBAHUS AJIEMEHTAPHBIX
yactul. OyngamenTaabHbie
B3auMOJcCTBUA. bapruoHsl,
ME30HBI H JICIITOHEL.
IIpencraBnenue o
CrannmaptHoit monenu. KBapk-
TJIIOOHHAS MOZENb aJPOHOB

bubmmoreka [JOK
https://m.edsoo.ru/lacO8a
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®dusnka 3a npeaenamu
CrangaptHoi Mogenu. TéMuas

bubmmoreka [IOK

117 | wmarepus u TEMHas YHEPTHA. https://m.edsoo.ru/c026fd
EnuHcTBO (husmyeckoit 37
KapTUHBI MUpPA
bu6mmoreka [IOK
DTarnbl pa3BUTHS ACTPOHOMHUHU.
118 https://m.edsoo.ru/ad73el
3HaueHue aCTPOHOMUU 45
IIpMEHNMOCTB 3aKOHOB
bu3HKY 151 O0BSICHEHHUS
but6mmoreka [JOK
MPUPOBI KOCMHUYECKUX
119 https://m.edsoo.ru/39¢440
00BeKTOB. MeTobI )%
aCTPOHOMHYECKUX T
HUCCIIEJOBAaHNN
CoBpeMEHHbIE ONITUYECKUE bub6mmorexa LIOK
120 TEJIECKOIIbI, PaJIMOTEIIECKOIIBI, https://m.edsoo.ru/4877aa
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Bug 3Bé3nH0r0 Heba.
Co3Besaus, spkue 3BE3/bl,

bu6nmmorexa [IOK

121 https://m.edsoo.ru/aac588
IUIAHETHI, UX BUIUMOE b
JIBVOKEHUE T
Conneunas cucrema. ColHILE.
bu6mmoreka [IOK
ConHeyHast aKTUBHOCT.
122 https://m.edsoo.ru/22748e
Ucrounuk sneprun CosiHia u b
3BE3] T
3BE3bI, NX OCHOBHEIE
bubmuorexa [IOK
XapakTepucTuku. Jlnarpamma
123 " . https://m.edsoo.ru/421699
CIIEKTPaJIbHBIN KJIacc — A4
CBETUMOCTH" T
. bubmmoreka [IOK
3Be3bI TJ1aBHOM
124 https://m.edsoo.ru/b3cb76
MOCJIEJOBATENHLHOCTH 6c
BnyTtpenHee ctpoeHue 3BE31.
CoBpeMeHHbIE NPECTABICHUS bubmmoreka [IOK
125 | 0 MpOUCXOXIECHUH U https://m.edsoo.ru/d09da4
spomronrd CoJHIA U 3BE3I. 94
DTanel )KU3HU 3BE3]
Mnuneunsiii [Iyte — Hama
bu6mmoreka [IOK
I"anakTuka. THUIIBI TaJIAKTHK.
126 https://m.edsoo.ru/7cd10a
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Bcenennas. Paciumpenne
Bcenennoii. 3akon Xa00i1a.

bu6nmoreka [IOK

127 https://m.edsoo.ru/3dbdf0
Teopus bosbiioro B3peiBa. £
PenukToBOE H3nyueHue o
bubmuorexa [IOK
MacmtabHast CTpyKTypa
128 . https://m.edsoo.ru/ce2346
Bcenennoii. MeraramakTrnka 33
N bubmuorexa [IOK
Hepeménnsie mpoOaeMbl
129 https://m.edsoo.ru/d37d9ff
ACTPOHOMHUHU .
Pu3nYeCcKUil MPAKTUKYM 10
teme "Ucciaenosanue
MarHUTHOTO MOJIS HOCTOSHHBIX
MarHuTOB" WIIN bu6mmoreka [IOK
130 "HccneqoBanue CBOMCTB https://m.edsoo.ru/67361a
dbeppoMarHeTHKOB" WK ef
"UccnenoBanue eCTBUA
IMOCTOSSHHOTO MarHuTa Ha
paMKy ¢ TokoMm"
Du3NYECKU MPAKTUKYM I10
teme "M3MepeHne cuitbl
Awmnepa" win "U3yuenue
bu6mmoreka [IOK
3aBUCUMOCTHU CUJIbI AMIIepa OT
131 https://m.edsoo.ru/fcae91e

CHMIIBI TOKA" MM
"OnpeneneHne MarHUTHOU
WHYKIIUY HA OCHOBE
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PuU3NYECKU TPAKTUKYM I10
TeMme "UccienoBanue BiIeHUS

132 ANIEKTPOMATHUTHON https://m.edsoo.ru/c36658
MHIYKIHA" I da
"OnpeneneHne HHAYKIAN
BUXPEBOT'O MarHUTHOrO MoJjs"
Ou3n4ecKuil MPakTUKyM 1O
teme "VccnenoBanue sIBICHHS bubmuorexa [JOK
133 | camounaykuuu" nian "CoOopka https://m.edsoo.ru/b8fb63
MOJIEJIN DJIEKTPOMATrHUTHOTO 91
reseparopa”
PuU3NYECKUI TPAKTUKYM I10
teme "U3mepenue nepuonaa bubnmoreka [IOK
134 CBOOOIHBIX KOJIEOaHUH https://m.edsoo.ru/5d159d
HUTSHOTO U TIPYKUHHOTO 35
MasTHUKOB"
Du3nYeCKuil MPaKTUKYM I10
teme "IIpeoOpa3zoBanue bubmmorexa [IOK
135 https://m.edsoo.ru/a28026

SHEPTUH B MPYKUHHOM
MasTHHKe"

bd




Pu3nUeCcKUil NPaKTUKYM IO
teme "HccnenoBanue
NIEPEMEHHOT0 TOKA Yepe3

MOCJIeI0BATEILHO bubmuorexa [IOK
136 | coeauHEHHBIE KOHIEHCATOD, https://m.edsoo.ru/89dc2d
KaTyIIKY ¥ pe3ucTop’ uiu 90
"HccnenoBanue paboOThI
VCTOYHHUKOB CBETA B LIENIN
MEePEMEHHOT0 ToKa"
®u3nyecKuil NpakTUKyM 10 bubmmorexa LIOK
137 | Teme "U3ydyeHue napameTpoB https://m.edsoo.ru/b10066
3BYKOBOW BOJIHBI" la
Pu3nYecKuil NPaKTUKYM 110
teme "M3Mepenue nokasaTesns
" bubmuorexa [JOK
IpeIOMIICHHUs CTeKIIa" HIn
138 " https://m.edsoo.ru/42569e
[Tomyuenue n300paxeHus B a1
CHUCTEME M3 IJIOCKOTO 3epKala o
Y JTUH3BI"
Du3nUeCcKUil MPAKTUKYM 110
teme "HccnenoBanue
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bu6nunorexa LIOK
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139 " https://m.edsoo.ru/b879fb
npuUMepe KUIKUX JTHH3)" WIn At
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Pu3nYeCcKUil NPaKTUKYM IO
teme "HaGmonenue

bu6nmoreka [IOK

140 https://m.edsoo.ru/8b7ac7
Tudpakiunu, UHTephepeHIun 17
U ToJIsipU3anum ceera” o
Pu3nYeCcKuil NPaKTUKYM 110
teme "OnpeneaeHue UMITyJIbca
U DHEPTHH PEISTUBUCTCKIX bubmorexa OK
141 https://m.edsoo.ru/63756¢
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Du3nYECKU MPaAKTUKYM I10
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Pu3nYeCcKUil NPaKTUKYM 110
teme "HMccnenoBanue ciekTpa bubnmoreka [JOK
143 | pa3peKeHHOT0 aTOMapHOI0 https://m.edsoo.ru/ec651e

BOJOpOJa U U3MEPEHUE
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PuU3NYECKU TPAKTUKYM I10
teMme "Uccienosanue
paanoakTUBHOTO (PoHA €
UCIIOJIb30BaHUEM J103UMeTpa"
M "M3ydeHne nornomneHus
OeTa-yacTUll aIrOoMUHUEM"

bubmuorexa [IOK
https://m.edsoo.ru/c3dabe
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Pu3HYECKU NPAKTUKYM I10
teme "HaOmroaenus 3BE31HOTO
Heba HEBOOPYKEHHBIM TJ1a30M
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bubmuorexa [IOK
https://m.edsoo.ru/107202
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0O00011eHne 1
cucTeMaTu3anus 3Hanuii. Poip
(U3HUKN U ACTPOHOMHUH B

. bu6mmoreka [IOK
SKOHOMHYCCKOM,
146 . https://m.edsoo.ru/ad6dde
TEXHOJIOTHYECKOM, ed
COITMATLHOM 1 dTHYECKOI —
chepax AesITeTbHOCTH
YyeJI0oBeKa
O06001eHne 1
cHCTeMaTHu3alus 3HaHui. Poib bu6nuorexa LIOK
147 | u MecTO QU3UKHU U https://m.edsoo.ru/18f19{7
ACTPOHOMHH B COBPEMEHHOM ¢
Hay4YHOHM KapTHUHE MUpa
O0o006111IeHNE U
cucTeMaTu3anus 3HaHui. Pojb
dbuznueckoit Teopun B
dbopMupoBaHUU
. . bubmuorexa [IOK
MpeACTaBICHUN 0 Pu3nIecKon
148 https://m.edsoo.ru/e7d400
KapTUHE MUpPa, MECTO 1
(bu3nuecKoil KapTHUHBI MUPA B o
001eM psy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE
O0o0061IeHHE U bu6nunorexa LIOK
149 cUcTeMaTH3aus 3HaHUH 110 https://m.edsoo.ru/b032fc
teme "KunemaTtuka" 4b




O06o06meHne u bu6mmoreka [IOK
150 cucTeMaTu3amus 3HaHUH 110 https://m.edsoo.ru/4e31b5
teMe "KunemaTtuka" 07
O06o06meHne u bu6mmoreka LIOK
151 cUcTeMaTH3amus 3HaHUH 110 https://m.edsoo.ru/2dfbafc
teme "JluHamuka" S
O6o0menne u bubmuorexa [JOK
152 | cucremaTu3amnus 3HAHUH 110 https://m.edsoo.ru/3cca48
teme "CraTHka TBEpaOro Teja" 2e
O0o0061IeHNE U
. bubmmoreka [IOK
CHCTeMAaTH3allNs 3HAHUH 110
153 " https://m.edsoo.ru/32a4d1
TeMe "3aKOHBI COXpAHCHHUS B A0
MexaHuke" av
O06001menne u
. bubnunorexa LIOK
CHCTEMATH3AINS 3HAHUI T10
154 " https://m.edsoo.ru/ed440c
TteMe "OCHOBBI MOJIEKYJISIPHO- a8
KHHETH4ecKoi Teopun" o
O0001IeHNEe U
. bu6nuorexa [IOK
CHCTEMATH3AlMs 3HAHUI 10
155 https://m.edsoo.ru/c63f7cl

teme "TepMoaHaMUKa.
TenmoBeie ManIHbL"

0




0O00011eHEe 1
cUCTEMaTHU3alUs 3HAaHUU 110

bubmuorexa [IOK

156 | Teme "ArperaTHble COCTOSTHUS https://m.edsoo.ru/1d36b5
BemiecTBa. MazoBbie bl
nepexomn!"
O6o01meHne u bubmuorexa [IOK
157 CHCTEMAaTH3aLIUs 3HAHUH 110 https://m.edsoo.ru/3bf0def
TeMe "DiekTpuieckoe nosue" 9
O06o06mmenne u
. bu6numoreka [IOK
CHCTEMAaTH3aIusl 3HAHUH 110
158 \ . https://m.edsoo.ru/71453¢
teme "TlocTosTHHBIN o6
3JIEKTPUYECKUNA TOK" o
O6o01meHne 1
. bu6mmoreka [IOK
CHUCTEeMaTH3aIus 3HAaHUH 110
159 " https://m.edsoo.ru/3d4007
teme "TOKHM B pa3IuvHBIX 7a
cpenax" o
O6o01meHue u bubmuorexa [IOK
160 | cucreMaru3aiys 3HaHUH 11O https://m.edsoo.ru/3b4c06
teme "MarauTtHOe moie" ac
PesepBHbIii ypok. O000IICHHE
P P N bubmmoreka [IOK
Y CUCTEMAaTH3alus 3HAaHUH 110
161 https://m.edsoo.ru/053e22

TeMme "DJIeKTpOMarHuTHas
MHIYKIUS"

48




PesepBHblit ypok. O600111eHNE
¥ CHCTEMAaTH3aIus 3HAaHUH 10

bubmuorexa [IOK

162 " https://m.edsoo.ru/d6310b
Teme "MexaHnueckue fd
KoeOanus" id
PesepBHeiit ypok. O600mICHME
P P N but6mmoreka [JOK
Y CUCTEMAaTH3aIusl 3HAHUH 110
163 " https://m.edsoo.ru/5e2bb8
TeMe "DJIEKTPOMarHUTHbBIC 1d
KojeOanus" o
PesepBHsiit ypok. O600IICHME
P P . bubnuorexa [IOK
Y CUCTEMAaTH3aIus 3HAHUH 110
164 " https://m.edsoo.ru/96a7a2
TeMe "MeXxaHHUeCcKue 1 dd
3JIEKTPOMAarHUTHBIE BOJIHBI" _
PesepBublit ypok. O600111eHNE bubmmorexa [IOK
165 Y CUCT€MaTHU3aIus 3HAHUN 10 https://m.edsoo.ru/52ad 16
teme "Onrtrka" 03
PesepBHbIil ypok. O60061IeHIE bu6muoteka [IOK
166 | w cuctemaTu3aIys 3HaHUH 110 https://m.edsoo.ru/5beclc

teme "Ocuoer CTO"

65




PesepBuelit ypok. O600mIeHIE

N but6mmoreka [JOK
M CUCTEMATHU3AlMS 3HAHUM 110
167 " 1 https://m.edsoo.ru/f7¢59d
teme "KopmyckyispHo- 13
BOJIHOBOM Jyanu3m" o
PesepBublit ypok. O6001eHne bubmmorexa [IOK
168 U CUCTEMAaTU3alMs 3HaHUH 110 1 https://m.edsoo.ru/1£5116
teme "®dusznka atoma" 54
PesepBHrlil ypok. O0001IEHE
P P . bubnuorexa [IOK
M CUCTEMATHU3alMs 3HAHUH 110
169 " 1 https://m.edsoo.ru/905c5¢
teme "®du3nka aTOMHOTO si7Ipa 0
Y BJIEMEHTapHBIX YaCTHIL" _
PesepBurlil ypok. O0001IEHE
P P . bubnuorexa [IOK
WA CUCTEMATH3alUs 3HAHUHN 110
170 " 1 https://m.edsoo.ru/2bffb94
TeMe "DIJIEMEHTEI c
actpopuzuxu” -
OBIIEE KOJIMYECTBO HACOB 170 16

I1O ITPOI'PAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJLHOM TPOI'PAMMBI10 KJIACC

Kon nposepsiemoro
pe3yJabTarTa

10.1

IIpoBepsiemMble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM 00pa30BaT
0o011ero ooOpa3oBaHus

JleMOHCTpHpOBaTh Ha MpUMEpax Pojib U MeCTO (U3UKH B (POPMUPOBAHUU (
MHpPA, B pa3BUTHU COBPEMEHHON TEXHUKHU U TEXHOJIOTUM, B MPAKTUYECKOM Aes

10.2

Y4UTHIBaTh TPaHUIIBI MPUMEHEHUS U3YYCHHBIX (DU3MUECKHX MOJENei: MaTe
cuctema otcuéTa, abCONMOTHO TBEPAOE TEJO, UCATbHBIN ra3; MOJEINU CTPOCH
TEJI, TOUYCUHBIN STEKTPUUECKUN 3aps]] — MIPU pelIeHnH GU3NUYECKUX 3a/1a4

10.3

Pacnio3naBate ¢usmueckue sBiaeHUs (TPOIECCH) U OOBACHATH HMX Ha
MOJICKYJISIPHO-KUHETHUECKOH TEOpUM CTPOCHHSI BEMIECTBA W DJIEKTP
PaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE JBUKCHHE, CBOOOTHOE MMAJICHUE TEll, B
B3auMojieiicTBUe Ten; nuddy3us, 6pOyHOBCKOE ABMKEHUE, CTPOCHHE YKUIKO
00bEMa TeNl TPU HArpeBaHWU (OXJIAXKICHUH), TEIJIOBOC PABHOBECHE, UCTIAPH
KpHUCTaJUTN3alusl, KATICHUE, BIAXXHOCTh BO3/IyXa, MIOBBIIICHHUE JIABICHHUS ra3a |
cocyqe, CBS3b MEXKAY MapaMeTpamMH COCTOSIHHS ra3a B H30IPOIECCaX; DJICK
3apsioB

10.4

OnuchIBaTh MEXaHUUECKOE JBM)KEHHUE, UCTIONB3YS (PM3UUECKUE BETMUUHBIL: K(
CKOpOCTb, YCKOpEHHE, Macca Tejla, CHa, UMITYJIbC Tejla, KUHETUYecKas JH
MexaHHueckas padoTa, MEXaHUYECKasi MOIIHOCTh; MPU ONKUCAHUU MPABUIBHO
UCTOJBb3yEeMbIX BEJIIMYMH, WX OOO3HAYEHUS W EIAMHHUIBI, HAXOAUTh (of
($u3NYECKyI0 BEIMUHUHY C APYTUMHU BEIUIMHAMU

10.5

OnuceiBaTh W3Y4YEHHBIE TEIJIOBbIE CBOMCTBA TENl W TEIUIOBBIE SBIICHUS, UCT
NaBJeHHE Trasa, TeMIlepaTtypa, CpeOHss KUHETUYeCKass »SHEprus XaoTy
CpPEeIHEKBaJ[paTUYHASI CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTP
KO3 (QUIIMEHT TOJE3HOTO NCUCTBUS TEIUIOBOTO JIBUTATEIS; IPU ONMMUCAHUU TIPa
CMBICTT UCIIOJIb3yEMbIX BEJIIMYMH, UX O003HAYCHHS U €IUHUIIBI, HAXOAUTH (]
(bu3MYECKyIO BEIMYUHY C APYTUMU BEIHMUUHAM

10.6

OnuceiBaTh H3Y4YEHHBIE AJIEKTPUYECKUE CBOMCTBA BEIIECTBA U DBJIEKTD:
UCTONb3ysd (PU3NYECKHE BEIMUYUHBI: DJIEKTPUUYECKUH 3apsijl, 3JIEKTPUUYECKO
MIOTEHLIMAJ], Pa3HOCTb IIOTCHLMAJIOB, IIPU ONHWCAHUU MPABWIBHO  TP:
UCIOJb3yEeMbIX BEIMYUH, UX OOO3HAYCHMsS W EIUHMIBI, YKa3blBaTb (of
(U3NYECKYIO BEIMUHUHY C APYTUMHU BETUIUHAMUA




10.7

aHATM3UPOBATh (U3MUYECKUE TPOLIECCHl U SIBICHUS, HCIONB3ys (PU3NUECKH
BcemupHoro TtsaroreHus, I, II m III 3axkonbr HeroTOHA, 3aKOH COXpaHEHHUs
COXPAaHCHHS UMITYJIbCA, TTPHHIIAII CYTICPIIO3UITNN CHII, TTPHHIIAIT PABHOTIPABHUS
MOJICKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHUS BEILECTBA, ra30BbIC 3aKOHb
SHEPTUU TETUIOBOTO JIBIXKEHUS MOJIEKYI ¢ aOCONIFOTHOM TeMrepaTypoi, IEpBb
COXpaHEHHUS IEKTPUUECKOro 3apsija, 3akoH KylnoHa; mpu 3TOM pa3inyaTh CliC
€ro MaTeMaTHYeCKOE BBIPAXKEHHUE M YCIIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMO

10.8

OOBACHATH OCHOBHBIC IMPUHIUITBL JIEHCTBUS MallinH, HpI/I60pOB N TCXHHUYCCKU:
X 0€30MMacHOro MCIHOJIL30BAaHM B HOBCCHHGBHOﬁ KHN3HHU

10.9

BBINOJIHATE S5KCIEPUMEHTBI 110 UCCIIETOBAHUIO (PU3UYECKUX SIBICHUHN U MpoLe
1 KOCBEHHBIX U3MEPEHUI; TP 3TOM (popMynHpoBaTh npodiaemy (3afady) u r'u
coOupaTh yCTaHOBKY U3 IIPEJJIOKEHHOT0 000pYA0BaHNUs, IPOBOJIUTD OMBIT U ¢

10.10

OCYIJ_IGCTBJDITB MMPpAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘leCKI/IX BCJIMYMH; IIP]
crocoo HU3MCPCHUS U UCIIOJIB30BATHh U3BCCTHLIC MCTOABI OLICHKHU ITOTPCIIHOCTE

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3HMUYECKUMHU BEIIMYUHAMHU C HCIIOJIH30B:
9TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBAThH PE3YNIHTATHI MMOJTYUYECHHOM 3aE
B BUJIe TaOIuIl 1 rpauKOB, JeNIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHUS

10.12

Cobmonate mpaBuiia 6€30MacHOrO TPy/Ja IpU MPOBEICHUN UCCIIEIO0BAHUM B |
y4eOHO-HCCIIEIOBATENbCKONM U MPOEKTHOM AESTEIbHOCTH C HCIIOJIb30BaHHE!
nabopaTopHOro 000pyIOBaHUS

10.13

Pematp pacu€THple 3aayul C SBHO 3aJJaHHOW (PU3NYECKON MOJIENbI0, WCI
MPUHIIMIIBI; HA OCHOBE aHalu3a YCJOBHs 3aJaud BBIOUpaTh (PU3UUECKYIO
BEJIMYUHBI U (POpPMYIbI, HEOOXOIUMBIE IJisi €€ pEIICHHs, MPOBOJIUTH pac
MOJTYYEHHOTO 3HAaYeHUs (PU3NUECKON BETUIHHBI

10.14

PemraTe xayecTBEeHHBIE 3ala4: BBICTpAanuBATh JIOTUUCCKH HCIIPOTUBOPCUUBYIO |
Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U q)HSH‘IeCKI/Ie SABJICHUSA

10.15

Hcnonp3oBaTh MpH penieHUH Y4eOHBIX 3a/ad COBpEMEHHbIe HMH(pOpMAHo
CTPYKTYpUPOBaHHUS, HHTEPHpPETAMU M MPEACTaBICHUS Yy4yeOHOW M Hay
MIOJIYYEHHOU U3 pa3INYHbIX UCTOYHUKOB; KpUTHUECKH aHAIU3UPOBATH MOTyda

10.16

[IpuBOANUTE TIPUMEPHI BKJIA/a POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(DHU3UKOB
IIPOLIECCOB OKPYXKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTUM

10.17

Hcnonb30BaTh TEOpETHUYECKUE 3HAHUS MO (DU3KMKE B MOBCEIHEBHOW >KU3HU
npu oOpalieHuy ¢ NMpuOOpamMHu U TEXHHMYECKHUMM YCTPOMCTBAMH, ISl cOXpa
HOPM DKOJIOTHYECKOTO TIOBEECHUS B OKPYKaIOLIEH cpene

10.18

PaGorate B rpymnmne ¢ BbBIIOJHCHUCM PAa3/IMYHbIX COLUAJIBHBIX pOJ'ICfI,
paluOHAJIBHO paclupeacisiTh 0053aHHOCTH U IIaHUPOBATE ACATCIIBHOCTDH
AZICKBATHO OLICHMUBATDH BKJIAJ] KaXXJ10I0 U3 YYAaCTHUKOB I'PYIIIEI B PEIICHUEC PaC(




11 KJIACC

Kon
NpoBepPsEMOro
pe3yJbTara

11.1

IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI OCBOEHHSI OCHOBHOI 00pa3oBare;
0011ero oOpa3oBaHus

JIeMOHCTpHPOBATh HAa MPUMEPAX POJIb U MECTO (U3UKU B (OPMHUPOBAHUU CC
MHpa, B pa3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B MPAKTHYECKOU JIESIT
Y €IMHCTBO (PM3UYECKON KapTHHBI MUpPa

11.2

YUuTHIBaTh TPAaHUIBl NMPUMEHEHUS M3YYCHHBIX (PU3MUYECKUX MOeNei: Tou
sJIepHasi MOJIENIb aTOMa, HYKJIOHHAsI MOJI€Ib @aTOMHOTO pa MIPU PEIICHUH (PU3Y

11.3

Pacrio3naBate (usndeckue sBIeHUS (MPOLECCH) U OOBICHATH UX HA OCHOBE
KBAaHTOBOW (DM3HMKH: AJIEKTPUYECKasi MPOBOJIUMOCTb, TEIUIOBOE, CBETOBOE, XUM
TOKa, B3aMMOCHCTBUE MATHUTOB, JICKTPOMAarHUTHASI WHAYKIHS, EHCTBAE MaI
TOKOM U ﬂBHH(ymHﬁCﬂ 3apsana, SJCKTPOMArHuTHBIC KoJIeOaHusa U BOJIHBI, ITPA]
CBETa, OTpPaK€HHE, IMpeJOMIICHHE, MHTephepeHuus, TUPPaKIUI U TOJSAPU3E
dotornexktpudeckuit 3Ppdext (PorodddekT), cBeTOBOE NaBIECHHE, BO3ZHHUKH
aToMma BOJIOPOIa, ECTECTBEHHAS U ICKYCCTBEHHAS PaHOAKTHBHOCTb

114

OnuceiBaTh HM3y4YEHHBIE CBONCTBA BeIIECTBA (DIEKTPUUYECKUE, MArHUTHBIE,
MPOBOJUMOCTh Pa3JIMYHBIX CPEll) M AJICKTPOMArHUTHBIC SIBJICHUS (TIPOIIE
BEJIMYMHBI: DJICKTPUUYCCKUIA 3apsiJl, CUJIa TOKA, IEKTPUUECKOE HAIPSDKEHUE, 3
paszHocTh moTeHmuanon, DJIC, pabora TOka, WHAYKIHUS MArHUTHOTO TIOJIS,
HHAYKTUBHOCTb KaTYIIKHU, SHCPIrUd SJICKTPHUYCCKOI0O MU MArHuTHOI'O HOHGI\/JI, TI¢
Kosie0aTeIbHOM KOHTYpE, 3apsii U CHUjla TOKa B MPOIECCE TAPMOHHUYECKUX 3.
(OKyCHOE pacCcTOSIHHE M ONTHYECKAs CUJIA JIMH3BI; IPH ONMCAHUU MPABHIBHO 1
UCTIOJNB3yEeMBIX BEJIMYUH, WX OOO3HAYCHHS W CIWHHIBI, YKa3biBaTh (Goph
(buU3NYECKYIO BEIMYUHY C APYTUMU BEIMUNHAMU

11.5

OnuceiBaTh HM3yYeHHBIC KBAHTOBBIC SBJICHHS W TPOIECCHI, UCHONB3YS (us
ANEKTPOMArHUTHBIX BOJIH, JITTHHA BOJIHBI U YAaCTOTa CBETA, DHEPTHs U UMITYJIbC
SHEpPrusi CBA3M ATOMHBIX sJIep; NIPU OMUCAHUM NPAaBUIBHO TPAKTOBaTh (HU3H
BEJIMYWH, UX 0003HAYCHUS U €IUHUIIBI; YKA3bIBATh (DOPMYJIbI, CBSI3bIBAIOIINE ]I
C IPYrUMH BEIMYMHAMH, BEIYUCIIATH 3HAUCHHUE (PU3MUECKON BEITMUUHBI

11.6

AHanu3upoBaTh (U3NUECKUE IPOLECCHI U ABJICHMS, UCIIOb3Ys (pU3nuecKue 3ar
3aKOHBI IOCIIEN0BATEIbHOIO U NApPAJIIEIbHOIO COECIUHEHUS MPOBOJHHUKOB, 3:
ANEKTPOMArHUTHOM MHAYKILUH, 3aKOH HPSIMOJIMHENHOIO pacipoOCTPAHEHHUS CB
3aKOHBI MPEJIOMJICHUS CBeTa, ypaBHEHHE DiHIITelHa i hoTordderTa, 3aKc
COXPAHEHMs MMITYJbCa, 3aKOH COXPAHEHMs 3JIEKTPUYECKOIO 3apsaa, 3aKOH (
nocTtyinarsl bopa, 3aKoH pagroakTUBHOIO pacnaja; MpHU 3TOM pas3inyaTh CIOB
€ro MaTeMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOC

11.7

OHpGI[CJ'I?ITI) HaIrpaBJICHUC BCKTOPAa MHAYKIMH MAarHUTHOT'O ITOJIA IMMPOBOJHHUKA (
Jlopenua




11.8

CTpOI/ITB 1 OIIMChIBATh I/I306pa)KCHI/IC, CO31aBacMOC IMIOCKUM 3CPKaJIOM, TOHKOM

11.9

BBINONHATE 9KCTIEPUMEHTHI [0 UCCIIEOBAHUIO (PU3NYECKUX SIBICHUIN U MPOIEeC
U KOCBEHHBIX HW3MEpPEHUH; MNpH 3STOM (GOPMYIHUPOBaTH MpodieMy (3an
AKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOIO 000pyI0BaHUs, IPOB
BBIBOJIBI

11.10

OcymiecTBIATh MPSIMbIE U KOCBEHHbIE U3MEpPEHUs! (PU3MUECKUX BEIMYUH; MPU
Croco0 M3MEPEHHsI ¥ KCTIOIB30BaTh M3BECTHBIE METOIBI OLICHKHU MOTPEITHOCTEH

11.11

HccnenoBaTh 3aBUCUMOCTH (DH3UYECKHX BEIWYMH C HCIHOJIB30BAHUEM TIP:
KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATH PE3yJIbTAThl MOJYYCHHOH 3aBHCHN
BHJIe TaOIHI] ¥ TpadMKOB, JIeJaTh BHIBOJIBI IO PE3yIbTaTaM HUCCIEIOBaHUS

11.12

CoGumonaTe mpaBuiia 6€30MacHOTO Tpy/Ja P MPOBEACHUH HCCIEI0BAaHUN B pa
y4eOHO-HCCIeJ0BaTeNbCKOM M TPOEKTHOM NEATETbHOCTH C HCIIOJIB30BaHUEM
71a60paTOpPHOTro 000PYy10BAaHUS

11.13

Pemate pacuérHbie 3amaud ¢ SBHO 3aJaHHOM (DU3UYECKON MOJEIBIO, HCIIC
HpI/IHIII/IHBI; Ha OCHOBC aHaJIn3a YCJ'IOBI/UI 3a1a4u BI>I6I/IpaTI> (bmnquKy}o M
BEJIMYMHBI U (OPMYJIBI, HEOOXOAMMBIE JUId €€ pelleHHs, MPOBOAMUTH PACU:
MOJIYYEHHOTO 3Ha4YeHHUs (PU3MUECKON BEITMYUHBI

11.14

Pemrate kauecTBEeHHBIC 3ala4u: BBICTPANBATh JIOTUYCCKHU HETTPOTUBOPCUUBYIO 11
Ha U3YYCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-IGCKI/IC SIBJICHUA

11.15

Vcnonb30BaTh MpU peUIeHUH Y4eOHBIX 3a7ay COBPEMEHHBbIE WH(OPMAIMOH
CTPYKTYpPUPOBAHUs, HHTEPINPETALMUd W TMpeJCTaBIeHUs] y4yeOHOM M Hayul
HOJy4EHHOM M3 PAa3JIMYHbIX HCTOUHUKOB; KPUTHUECKU AHATIM3UPOBATH II0TyYae!

11.16

OOBSACHATH IMIPHUHIMUIIBI HeﬁCTBHﬂ MalllMH, HpI/I60pOB U TCXHUYCCKUX YCTPO
0€30I1aCHOTO MCITOJIb30BaHUS B IMOBCEAHEBHOM KU3HU

11.17

[TpuBoaUTH IPUMEPHI BKIIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B |
MIPOLIECCOB OKPYKAIOILIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp3oBaTh TeopeTHUYECKHUE 3HAHUS MO (U3KMKE B MOBCEJIHEBHOMN >KU3HU .
npu oOpalieHu ¢ IpubopaMu U TEXHUYECKHUMH YCTPOMCTBAMHM, Ui COXpaH
HOPM DKOJIOTUYECKOTO TIOBEJICHUS B OKpY’KaloLel cpefie

11.19

PaGorate B rpymnme C BBIIOJHEHHEM pA3IUYHBIX COLHUAIBHBIX pOJIEH, T
paIMoHaIbHO pacCHpeNesiTh OOS3aHHOCTH W TUIAHUPOBATH JIEATEIHHOCTH |
aJIeKBaTHO OLIEHMBAThH BKJIaJl KaXI0T0 U3 YYACTHUKOB I'PYIIIBI B PELICHHUE PACCH




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Koa npoBepsiemoro

pasaejaa 3JIEMEHTAa

HpOBepﬂeMble IJIEMEHTHI COACPKAHUSA

OU3UKA N1 METO/IbI HAYUHOI'O ITIO3HAHUA

1.1

®usuka — Hayka o npupone. HaydHnble METOJIbI TO3HAHUS
SKCIEPUMEHTa U TEOPUH B MPOLIECCE MO3HAHUS PUPOJIBL. D

1.2

MonenupoBaHue GU3NUECKUX SBICHUN M mpoieccoB. Haye
3aKOHBl W TEOpPHU. ['paHUIBI TNPUMEHUMOCTH (UMY
cootBeTcTBUS. Posib 1 MecTO Ppu3nuku B HOpMHUPOBAHUM COB
MUpa, B TPAKTHIECKON ACSITCILHOCTH JFOICH

MEXAHUKA

##H#PartHH#KIUHEMATHUKA

2.1.1

Mexannueckoe nBuxkeHHE. OTHOCHUTENBHOCTh MEXaHUYE
orcuéra. Tpaekropus

2.1.2

[lepemernienue, cKOpocTh (CpemHsisi CKOPOCTh, MTIHOBEHH
MaTepuaIbHOM TOYKH, HUX TMPOEKUUH HAa OCHU CHUCTEN
MepeMeIeHUH U CII0KEHUE CKOpOCTen

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSAMOJIUHEHHOE JBUKE
KOOpJUHAT, CKOPOCTH, YCKOPEHMs, IyTH U IEPEMEILECHY
BpEMEHU

2.14

CBobOogHOe majzeHue. Y CKopeHrne CBOOOHOTO MaIeHUs

2.1

2.1.5

KpuBonuneiiHoe nBuxkeHHe. PaBHOMEpHOE JBH)KEHUE
OKPY>KHOCTH. YTJIOBas CKOpPOCTb, JIMHEHHAass CKOPOC
LeHnTpocTpeMUTENBbHOE YCKOPEHHE

2.1.6

TexHuuecKkrue YCTpOMCTBA: CIUJIOMETP, JBH)KECHUE CHaps
nepenayn

2.1.7

[Ipaktnueckue pabotel. 3MepeHne  MrHOBEHHOU
COOTHOIIEHUSI MEXKIY MYTAMH, MPOHICHHBIMH TEJIOM 3a
IIPOMEXYTKH BPEMEHM INPU PAaBHOYCKOPEHHOM JIBUYKECHHU]
paBHOU HyI10. M3yueHue NBUKECHUS IIAPUKA B BSI3KOU XKUL
Tena, OpOLIEHHOT0 TOPU30HTAIBHO

###Par## IMHAMUKA

2.2

22.1

[Ipunun otHocutenbHOCTH [Mamwites. llepBwlii  3aKkoH
CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [lpuHiun cyneprno3unuu cuil




Bropoii 3akoH HproToHa 111 MaTepuanbHOM TOYKH B UHE]

223
(UCO). Tpetnii 3akoH HproTOHA 117151 MaTEpHATBHBIX TOYCK
294 3akoH BcemupHOro Tsarorenus. Cuna Tsokectu. llepBas i
o Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
296 Cuna tpenusa. Cyxoe tpeHue. Cuna TpEHUS CKOJIbXEH
o Koaddunument tpenus. Cuna conpoTHBIEHUS IPU JBUKECHH
2.2.77 [TocTymarenbHOE M BpalaTeIbHOE ABUKEHNUE A0OCOIIOTHO TI
2938 MOMEHT CHJIBI OTHOCUTEIBHO OCH BpamieHus. [lnedo c
o tBépmoro tena B UCO
2.29 TexHnueckue ycTpocTBa: NOAUITHUKY, IBH)KEHHE UCKYCC
[IpakTrueckue paboTel. M3ydyeHue nprkeHus Opycka IO
JNEHUCTBUEM HECKOJIbKMX cuil. HMccienoBanue  3aBuC
2.2.10 BO3ZHUKAIOIMIUX B ACPOPMUPYEMOU TMPYKUHE U PE3UHOBOM
nepopmanuu. MccrienoBaHue yciaOBUH paBHOBECUS TBEP
BpaIIeHUS
###Par###3AKOHbI COXPAHEHUMS B MEXAHUKE
3.1 Nmrynec MaTtepuanbHON TOYKH, CHUCTEMBl MaTePHUAbHBL
o H3MEHEHHE UMITyJIbCa Teja
2.3.2 3akoH coxpaHeHus uMmiynbca B MCO. PeakTuBHOE JBUKEHE
233 Pabota cunbl
234 MOIHOCTh CHJTBI
235 Kunernueckast sHeprusi MarepuajibHOM ToukH. TeopeMao Ki
3.6 [lorenuuansHas odHeprusi. IloTeHuumanbHas dHEPrus
23 o npyxuHbl. [loTeHnnanbHas sHeprus Tena BOJINU3H MOBEPXHO
[loTennmanbHble U HEMOTEHIMAJIbHBIE CUJIBL. CBs3b pado1
2.3.7 M3MEHEHUEM MEXaHMYECKOW IHEPruu CHCTEMBbI TeJl. 3aKOH
SHEPIruun
2.3.8 VYnupyrue u Heynpyrue CTOIKHOBEHMS
2.39 TexHuueckue ycTpoucTBa: IBUKEHUE PAKET, BOJIOMET, KOTIE
2310 [IpakTueckue pabotTel. M3ydueHue CBsI3U CKOPOCTEH T
o HccnenoBanue CBsi3M pabOThI CUIIBI C K3MEHEHUEM MEXaHHY
3 MOJIEKVJISIPHASA ®U3UKA U TEPMOJAMHAMUKA

3.1

##H#Par###OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOM TEC




OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TeOp]

311 Huddysus. Xapaktep IBHKECHHS H B3aUMOICHCTBHS YaCTHI
310 Mogenu cTpoeHUsl ra3oB, )KUIAKOCTEH U TBEPIBIX TN U 00
o Ha OCHOBE ITHX MOJIeJIeH
3.1.3 Macca monexyn. Konnuectso Bemectsa. [locrositHHas ABor
3.14 TemoBoe paBHOBecue. TemnepaTtypa u €€ uzmepenue. Illka
315 Monens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYI
o HIEILHOTO Ta3a
316 AOcomoTHas TemmepaTypa Kak Mepa CpeqHed KHHEeTH
o ABIKeHUs yacTul] ra3a. [llkana remneparyp KenbBuna
3.1.7 VYpasuenue Knaneiipona — Menneneea. 3akon JlanbToHa
318 l'azoBble 3akoHbl. M3omporecchl B HIeanbHOM Trasze ¢
o BEILECTBA: M30TEPMA, H30X0pa, n300apa
3.1.9 TexHuyeckue ycTpoicTBa: TepMOMETp, OapoMeTp
3.1.10 [lpaktuyeckue paboTbl. 3mepeHHe Macchl BO3JYX:
o HccnenoBanue 3aBUCUMOCTH MEXKY ITapaMeTpaMu COCTOSTH
OCHOBbBI TEPMOJAMHAMUKN
391 TepmonnHamuueckas cucreMa. BHYTpeHHSs HEprust Tepy
o CIIOCO0BI €€ M3MEHEHHS
3.2.2 KonnuecTtBo Temnotel v paboTta. BHyTpeHHss HEprus oJ1HO
Bunel Termuionepenauu: TEIIONPOBOAHOCTh, KOHBEKIIMS,
3.23 Tena. YJenbHas TEIIOEMKOCTh BemlecTBa. Pacuér
TeIuIoneperaye
304 [lepBb1il 3aKk0H TepMmoaMHaMMKU. [IpumMeHeHHe mnepBoro
32 o uzonporeccam. I'paduueckast MHTEpIpeTaIust paboThl Ta3a
Tennossle MamnHbL. [IprHIAIIBL AEHCTBHS TEIUIOBBIX MAIIIY
3.2.5 B TemnoBbix MammHax. KosdduuueHnt nonesnoro aecTar
MamuHbl. [ukn Kapao u ero KIT[{

396 Bropoit 3akon tepmonuHamuku. HeoOpaTumocTh mporiec
o JIBUTATE)IA. DKOJOTHYECKUE MPOOIEMBI TEIIOAHEPTETUKH
307 TexHuueckue yCTpoONCTBA: JBUTATEb BHYTPEHHETO Cropar

o KOHUIIHOHED
3.2.8 [Tpaktrueckue padoTel. U3MepeHne yaenpbHONU TEMI0EMKOCT
33 ###Par#### Al PEI ATHBIE COCTOSHUA BEIHLIECBA. ®A30BBIE I1I




[lapooOpa3zoBanue u KoHjeHcauus. McnapeHue U Ku

331 apoo6pa3oBaHust. 3aBUCHMOCTH TEMIIEPATYPbI KHUIICHHUS OT
3.3.2 AOcomoTHas ¥ OTHOCHTETbHAs BIaKHOCTH BO3ayxa. HachIn
333 Teépmoe teno. Kpucrammmyeckue u amopgHbIe Ter
o kpuctamioB. XKunkue kpuctamibl. CoOBpeMEHHbIE MaTepua
3.34 [InaBneHue u KpucTaMzanus. ¥ aelbHas TeIIOTa IUIaBJICH
3.35 VYpaBHeHue TersioBoro 6ananca
TexHu4eckne YCTpPOWCTBA: TUIPOMETP U ICUXPOMETD,
3.3.6 MOJIYYeHUS COBPEMEHHBIX MaTepuajoB, B TOM Ul
HaHOTEXHOJOTUU
3.3.7 [IpakTrueckue padboTel. M3MepeHHe BIaXXHOCTH BO3AYyXa
4 SJIEKTPOAMHAMUKA
###Par### I JIEKTPOCTATUKA
4.1.1 Onexrpuszanus Tes. DIEeKTpudecKuil 3apsa. JBa Buaa ekt
4.1.2 [IpoBOIHMKY, TUBIIEKTPUKH U MOJTYIIPOBOJHUKH
4.1.3 3aKOH COXpPaHEHUS AMEKTPUUECKOTO 3apsiaa
4.14 B3zaumopeiictBue 3apsnoB. 3akoH Kynona
415 Onektpuyeckoe  mojie.  Hampspk€HHOCTh  3IIEKTpHUYC
o cyrnepno3unuu. JINHUY HANPSHKEHHOCTH AJIEKTPUIECKOTO I
4.1 4.1.6 PaGora cun snextpoctaruueckoro nois. [lorennuan. Pazno
417 [IpoBOIHUKY W JUANEKTPUKUA B MOCTOSSHHOM 3JIEKTPUYECK
o MIPOHUIIAEMOCTh
418 OnekTpoéMKkocTb. KoHaeHcaTop. DIeKTpPOEMKOCTh TIOCK(
o 3apSHKEHHOTO KOHJIEHCAaTOpa
419 TexHuyeckue yCTpoICTBa: 3JIEKTPOCKOI, DIEKTPOMETP, 3
o 3a3eMJIEHHE AIIEKTPONPUOOPOB, KOHAEHCATOP, KCEPOKC, CTP!
4.1.10 [IpakTrueckue padoTel. 3MepeHue 31eKTpOEMKOCTH KOH/IE
##HPart#H#TIOCTOSHHBINA DJIEKTPUYECKHWIM TOK. TOKHM B PA3JINYI
401 VYcaoBus cyniecTBOBaHUS MOCTOSIHHOTO 3JIEKTPUUECKOTO T
o Toka. [TOCTOSIHHBIIH TOK
4.2.2 Hanpsoxenue. 3akon Oma 18 yqacTka ey
4.2 423 DIEKTPUYECKOE COMPOTUBIICHUE. Y ICIIBHOE COMPOTUBIICHHS
424 [locnenoBarenbHOE, NapaIENbHOE, CMEMIAHHOE COECUHEHN
4.2.5 Pa6ora snextpuyeckoro Toka. 3akoH J[xoyns — Jlenua
4.2.6 MOIHOCTB NEKTPUUECKOTO TOKA




427 3IeKTpoABIKYIIAs cuia (nanee — DJ]C) u BHyTpeHHEe COIj
o 3akon OMa ISt OJTHO# (3aMKHYTO#) SIICKTPUYECKON HETIH.
4738 DNEeKTpOHHAsT MPOBOJMMOCTh TBEPABIX METAIOB. 3a
o METAJUIOB OT TemIepaTypsl. CBEpXIPOBOAUMOCTh
429 DNEeKTpUYECKHUM TOK B BakyyMme. CBOICTBA JIEKTPOHHBIX Y
4910 [onynpoBonuuku. CoOCTBEHHAass M HpPHUMECHas MPOBOJ
o CaoiicTBa p-n nepexoa. [ToaynpoBOIHUKOBbIE MTPUGOPHI
4.2.11 DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DIEKTPOJIUTHUECKAS
4212 OnekTpuyeckuii TOK B razax. CaMOCTOSITENbHBIA W H
o PasnuuHble THITBI CAMOCTOSTEIBHOTO pa3psaa. Mosaust. [Tn
TexHuyeckue yCTpOMCTBA: aMIEpMETpP, BOJBTMETP, [
4213 AJIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbE
o COMPOTHBIICHHS, BaKyyMHBIH  JHOJ, TEPMHUCTOP
MTOJIYITPOBOJHUKOBBIN JUOJI, TaIbBaHUKA
[paktuyeckue paboThl. M3yueHne cMEIIaHHOTO COeTMHEHH
4.2.14 N3mepenne D/IC ucTtouHMKa TOKa U €ro BHYTPEHHETO CC
3JEKTPOJIn3a
11 KJIACC
Kon Koanposepsiemoro
IIpoBepsieMble 3J1€eMEHTHI COIePKAHUS
pa3aeJia 3JIeMeHTAa
4 DJIEKTPOAMMHAMUKA
#H##Par#HH#MAT' HUTHOE ITIOJIE. DJIEKTPOMAT'HUTHA S MHJTY
4.3.1 [TocTosiHHbIE MarHuThl. B3auMo1elicTBUE MOCTOSHHBIX Mar
MarnutHoe none. Bexkrop MarHWTHOM HMHIAyKUMH. [IpuH
4.3.2 MarHuTHOM WHAYKIMU. KapTuHa JMHUNA MAarHUTHOM WI
MarHuToB
MarauTHOE TOJIe MPOBOJHMKA C TOKOM. KapThHa nWHY
43 433 MPOBOJIHUKA W 3aMKHYTOrO KOJIBIIEBOTO IPOBOJIHHKA,
Opcrena. BzanmopeiicTBue NpOBOAHUKOB C TOKOM
434 Cuna Amriepa, e€ MOyJIb U HAaIPaBIICHHUE
435 Cuna Jlopenua, e€ Moaydb W HampablieHHE. [[BHXKEHI
e OJHOPOJIHOM MarHUTHOM Tojie. PaGora cuitsl Jlopenna
4.3.6 SIBiIeHME IEKTPOMArHUTHOW MHAYKIUU
4.3.7 [ToTok BEKTOpa MArHUTHOM UHAYKLIMU




4.3.8

O/1C nnaykunu. 3aKoH 3JIEKTPOMArHUTHOW MHAYKIMN Daf

BuxpeBoe anexrpuueckoe mose. IJC wuHAyKIMU B

4.3.9 MOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM IOJIE
4.3.10 [IpaBuno Jlenua
4.3.11 NunyktuBHOCTD. SBNeHNe camouHaykiuu. IC camonu
4.3.12 OHeprus MarHUTHOTO TOJISl KaTYHIKU C TOKOM
4.3.13 DNEeKTpOMarHUTHOE T0JIe
4314 Texunueckue YCTpOWCTBA: IIOCTOSIHHBIE Mmar
o ANEKTPOABUTaTENb, YCKOPUTEIN JIEMEHTAPHBIX YACTHII, U
[IpakTrueckue padoThl. M3yueHrne MarHuTHOTO TOJIS KaTy!
4.3.15 NENCTBUSL TOCTOSSHHOTO MarHuTa Ha paMKy C TOKO!
3JIEKTPOMArHUTHON MHIYKIIUU
5 KOJIEBAHUA 1 BOJIHBI
###Par#H#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIE]
511 KonebarenpHast cuctema. CBoOomubie KoneOaHus. [
o [lepuon, yactota, ammuTyaa u asza xonedaHuii
5.1.2 IIpy>xuHHBII MagTHUK. MaTeMaTH4ECKUN MasTHUK
513 VYpaBHeHUe rapMoOHHUYECKHX KosneOanuii. Kunematuuecko
o KOJ1€0aTENbHOTO IBUKEHHUS
514 [IpeBpaiieHre >HEPrUM MPH TaPMOHUYECKUX KOJIEO
o Kos1e0aHUN UCXOIHOM BEJIMYUHBI C aMIUIUTYIaMU Kosie0aH
Kone6arenpHbii kKOHTYp. CBOOOIHBIC 3IEKTPOMATHUTHB
5.1.5 K0J1€0aTeIbHOM KOHTYpe. AHAJIOrusl MEXIYy MEXaHHUYeCK
konebanusamu. @opmyna Tomcona
5.1
5.1.6 3aKOH COXpaHEHUS YHEPTUU B UJCAILHOM KOJIeOaTeIbHOM
517 BeinyxneHHple  MexaHW4Yeckwe KojieOaHus. Pe3oHar
o BoIHYXIEHHBIE JICKTPOMATHUTHBIC KOJICOAHHMS.
5.1.8 [TepemennsbIit Tok. CUHYCOUATBHBIN TEPEMEHHBIN TOK.
519 MouHOCTh NEPEMEHHOr0 TOKa. AMIUIMTYJHOE U JACHCTBY!
o HaMpPsOKECHUS
Tpancdopmarop. IIpousBoactBo, nepegaya u norpedieH
5.1.10 DKOJOTUYECKUE PUCKUA TMPHU TPOU3BOJACTBE AICKTPUY
MCIIOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCEITHEBHOM KU3HU
5111 Texnudeckne  ycTpoicTBa:  cedicMorpad,  dJeKTpu

QJICKTponepcaavd




HpaKTI/ILICCKI/Ie pa6OTH. HccnenoBaHue 3aBUCUMOCTHU nepu

5.1.12 Ha HUTH OT JJIMHBI HUTH W Macchl rpy3a. MccienoBanue 1
MOCJIEIOBATENLHO COEIMHEHHBIX KOH/IEHCATOPA, KATYIIKH |
###PartHHMEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE BOJ
501 MexaHnuyeckue  BOJIHBL,  YCJOBHS ~ pacHpOCTpaHEH
o pacnpocTpaHeHus U JITMHA BOJHBL. [lonepeunsie u mpoao
5.2.2 ###Par### Nntepdepennns u qudpakims MEXaHUIECKUX |
5.2.3 3ByK. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. Bricota ToHa. T
594 DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3TYUYCHHS IEKTPO
o opueHranus BekTopos E, B 1 v B 21eKTpOMarauTHoii BOJIH
5.2 525 CBOMCTBa DIEKTPOMATHUTHBIX ~BOJH: OTPKEHHE, IIj
o mudpaxus, uareppepernns. CKopocTh AEeKTPOMAarHUTHE
596 [IIxana »1eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 3J1eKTpom
o ObITY
597 [IpuHIMOBl  paguocBI3u W TeleBUIEHMS. Panuono
o 3arpsA3HEHNE OKPYKAIOIIEH CPeIbl
TexHuyeckue ycTpoicTBa: My3bIKaJIbHbIE HHCTPYMEHTHL, Y
5.2.8 B TEXHHKE U MEAWIIMHE, pajap, paIuonpHEMHUK, TEIEBU3
neJb
###Par###OIITUKA
5.3.1 [IpsimonuHeHOE pacpocTpaHeHHE CBETa B OJTHOPOIHOM C
532 OtpaxeHne cBeTa. 3aKOHBI OTpaykeHUs cBeTa. [locTpoeH:
o 3epKaie
533 [Ipenomnenue cBeTa. 3aKOHbI MPEIOMIIEHUS CBETA.
o PEITOMIICHHS
534 IlonHOE BHyTpeHHEE oTpaxeHue. [IpenenbHbIil yroil MoJIHC
53 5.3.5 Hucnepcust cBera. CroxkHbIl cocTaB 6emoro ceeta. LBet
Cobwupatonue W pacceuBaOIIMe JWH3BL TOHKas JIMH3E
5.3.6 ONTHUYECKas CWIa TOHKOW uH3BL [locTpoeHne wu300p
paccenBarolux auH3ax. @opMyiia TOHKOM JIUH3BL. Y BEJIUY
5.3.7 IIpenensl IPUMEHUMOCTH F€OMETPUUECKOM ONTUKU
Nurtepdepennus cera. KorepeHTHbIE HICTOYHUKH. Y CIIOBY
5.3.8 U MUHUMYMOB B HHTEp(EPEHUMOHHON KapTHHE OT JBY

HCTOYHHUKOB




Hudpakmus ceera. [udpaknmonnas pemeTka. YCIiol

539 MaKCHMYMOB IPH MaICHUH MOHOXPOMATHYECKOTO CBETA H:
5.3.10 Ionapusanus ceera
5311 TexHuyeckue yCTpoOHCTBA: OUKH, Jyma, Qoroanmnapar
MHUKPOCKOTII, TEJIECKOII, BOJIOKOHHASI ONTHKA, TU()PAKIINOHE
5312 [IpakTrdeckue paboThl. M3amepeHnue mokazarens mperomiie
n3o0pakeHui B inH3ax. HabOmonenne qucnepcuu ceera
SJIEMEHTBI CIIELIUAJIBHOM TEOPUU OTHOCHUTEJIBHOC
['panuubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXaHHU
6.1 OTHOCHUTEJILHOCTHA: HHBAPUAHTHOCTH MOJYJS CKOPOCTH
OTHOCUTEIILHOCTH DUHIITEHHA
6
6.2 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JICHUE BpeMel
6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBs3p MacChl C DHEprued W HMMIYJIBCOM CBOOOIHOM
cBOOOIHOM 4aCTHIIEI
7 KBAHTOBAS ®U3UKA
###Par###JIEMEHTBI KBAHTOBOM OIITUKU
711 @®otonsl. Dopmyna Ilnanka cBs3u sHEprum (oToHaA C
UMITYIBC (OTOHA
712 OtkpeiTe u wuccnenoBanue Qororddexra. OnbITH
dororddekra
71 7.1.3 VYpasuenue DitnmreiiHa s Goroaddexra. «KpacHas rpa
7.1.4 Jasnenue ceera. OnbiTel I1L.H. JIeOGeneBa
7.1.5 XuMHuueckoe 1eMCcTBUE CBETa
7.1.6 TexHudeckue ycTpoicTBa: POTOIEMEHT, POTONATIHK, COJ
CTPOEHUE ATOMA
791 Mopnenb atoma Tomcona. OnbiTel Pe3epdopnaa mo uccnemno
[Inanerapnas Mogenb aToMa
[Toctrynatel bopa. U3nydenue u nornomieHue GOTOHOB IIf
79 7.2.2 YpPOBHS BHeprud Ha Apyrod. Buubl crextpoB. CHekT
BOJOpOJA
793 BosHoBbie cBoiicTBa yactuil. BonnHbl ne bpoitns. Kopmyci
Judpakmus 3JIeKTpOHOB Ha KPUCTAJLIaxX
7.2.4 CrioHTaHHOE U BBIHYKICHHOE U3Ty4eHHEe. Y CTPONCTBO U I




TexHuueckue ycTpoicTBa: CHEKTPAIbHBIM aHaIM3 (CIIEK!

7.2.5
KOMIIBIOTEP
7.2.6 [paktuyeckue padotel. Habmronenue TuHEHYaToro CreKTy
ATOMHOE A1PO
7.3.1 Mertoabl HAOMIOAEHUS U PETUCTPAIIMN AIEMEHTAPHBIX YaCT
OtkpeiTHEe paanoakTuBHOCTH. OmbITel  Pesepdopaa
7.3.2 paanoakTuBHOTO W3nmydeHus. CoiicTBa anbda-, Oeta-,
PaANOAaKTUBHOCTH Ha KHUBbIE OPTaHU3MBI
733 OTtkpeITHE IPOTOHA W HeWTpoHa. HykilOHHast Mozenb s
e 3apsan saapa. MaccoBoe uucio sapa. M30Tomsl
734 Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacii:
73 e PagHOaKTHBHOTO pacmajaa
7.3.5 DHeprus CBA3M HYKJIOHOB B sijipe. SnepHbie cuibl. Jledekt
7.3.6 Anepusle peakuuu. JleneHne u CUHTE3 sACP
737 Anepubiii peaktop. Tepmosinepubiii cunTe3. I[IpoOiaemsb
o SHEPrETUKH. DKOJOTHUECKUE aCIIEKThI AIEPHOM IHEPTETUK
7.3.8 DJieMeHTapHble YacTUlbl. OTKpbITHE MO3UTPOHA. DyH1aMe
73.9 TexHuueckue ycTponcTBa: H03UMETp, kKamepa BuibcoHa,
o oomba
7.3.10 [IpaxkTrueckue padbotsl. MccrenoBanue TpekoB yacTHI (110
BJIEMEHTBI ACTPO®U3UKN
8.1 Bun 3Bé3nHor0 HeOa. Co3Besnus, spKue 3BE3IbI, TUIAHETHI,
22 Conneunas cucrema. [Inanetsl 3eMHOlM rpymnmbl. [Tnaner
' KapJuKoBbIe Tu1aHeThl. Manble Tena ConHEeYHON CUCTEMBI
8.3 Comnnue, otocdepa u atmocpepa. CoHeyHast aKTUBHOCTH
8.4 Ucrtounuk sneprun CosHIa U 3BE3]T
8 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOC
25 B3aMMOCBsI3b. JlMarpamMma «CHEKTpalbHBIA KIACC — CBE
’ MIOCJIEJIOBATENILHOCTUA. 3aBUCUMOCTh «Macca — CBETUM
IIOCJIEJOBATEILHOCTH
2.6 ###Par###BuyTpenHee  ctpoeHue  3B€3a.  CoBpeme
' MPOUCXOXKACHUH U 3BOJoMK COJIHIIA U 3BE3/T. DTaMbl KU’
Mneunsiii  Ilyte — Hama [Tamaktuka. CrhupaiibHa
8.7 pacnpeneiieHue 3BE31, raza u nbuid. [losioxkeHne u BUA

[Tnockas u chepudeckas noacucTeMsl ["anakTuku




8.8 Tunel ranaktuk. Paguoranaktuku v kBa3zapbl. YUEpHbIE AbIf
Bcenennas. Pacumpenue Beenennoil. 3akon Xa06ia. Pas(

8.9 panuyc Bcenennoi, Teopusi bosmbmioro B3pbeiBa. Mojie
PennkroBoe n3nyyenue

2.10 Macmrabnas cTpykTypa BceenenHoil. MeraranakTtuka

aCTPOHOMHHU




ITPOBEPAEMBIE HA EI'D 110 PU3UKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Koa npoBepsiemoro
TpeOOBaHMS

IIpoBepsiembie TPeOOBaHNS K MPeIMETHBIM Pe3yJIbTATAM OCBOEHHS
NporpaMMbl CpeIHero oo1ero oopa3oBaHus

CdopMupoBaHHOCTH YMEHHH pacro3HaBaTh (hU3UUYECKUE ABJICHUS (TIPO

HU3YUYCHHBIX 3aKOHOB

BnaneHue ocHOBoOMOIararImmuMu (bHBquCKI/IMI/I IHNOHATHUAMU M B

¢bu3nyecKre Nporeccsl

CchopMupoBaHHOCTb YMEHUH HNPUMEHSTHh 3aKOHBI KJIACCHUECKOM Mex
TEPMOJIMHAMMKH, 3JEKTPOJUHAMUKH, KBAHTOBOM (U3UKU A1 ar
MHUKPOMHpA, MakKpoOMHpa U Meramupa, pasiuyaTh ycjaoBus (rpal
(¢u3NYeCKUX 3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (yHAaMEHTAI!
WCIOJBb30BAHUSI YAaCTHBIX 3aKOHOB; aHAJIM3UPOBATh (U3NYECKHE I

TMTOJIOKCHH A, 3aKOHBI 1 3aKOHOMCPHOCTHU

CchopMupoBaHHOCTb YMEHHUS PA3JINYATh YCIOBUS IPUMEHUMOCTH MOJIE

(stBIIEHMIA)

Cq)OpMI/IpOBaHHOCTB YMCHHA PCIIATh paC‘léTHBIC 3agadynu C SABHO
(I)I/I3I/ILICCKOI‘/’I MOZCJIbKO: Ha OCHOBAHWHN aHaJIn3a YCJIOBUA BBI6I/IpaTL (1)
Tpe6OBaHI/IHM 3aga4u, IMPUMCHATH q)OpMy.]'ILI, 3aKOHBbI, 3aKOHOMCPH
Teopuﬁ Ipu HCIOJIb30BAHUU MATCMATUYCCKHUX MCTOJOB PCIICHUA
OCHOBAaHHU HUMCHOIIUXCSA HAHHBIX, aHAJIU3UPOBATL PE3YJIbTAThI U KOP

Y4ETOM IOJIYYEHHBIX PE3YJIbTATOB




Pemrate xauecTBEeHHBIE 3aJa4u, Tpe6y}01uI/Ie IIPUMCHCHUA 3HAHUM W3 pe
(I)I/ISI/IKI/I, a TAKIKC UHTCIrpallun 3HAHUM U3 APpYyrux npeaMeToB €CTCCTBCY
JIOTUYCCKYIO LCIIOYKY paCCY)I()ICHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC 3aKOHDI

SIBJICHHUA

Bnagenue 0CHOBHBIMM METOJAMU HAYYHOT'O ITO3HAHUS, UCIIOJIb3YEMBIM
KOCBCHHBIC M3MCPCHUSA (1)I/ISI/II-IGCKI/IX BCJINYMH, BBI6I/IpaH ONTUMAITbHBIL
U3BECTHBIE METOJABl OLEHKHU IOrPEIIHOCTEd HM3MEPEHUM, IIPOBOAU
(U3NYECKUX BEJIMYUH C HCIOJIB30BAHMEM IMPSMBIX H3MEPEHUi, 00%b:
HCIIOJIB3YA (1)I/ISI/I‘I€CKI/IG TCOPpHH, 3aKOHbBI U TIIOHATHUA, H ACJIATh
0e30I1acCHOrO TpyZAa INpH IPOBEJCHUM HUCCIENOBAaHMM B PaMKax yde
HCCIIEIOBATENIbCKON  JESTENIbHOCTH C HUCIOJb30BaHUEM IU(PPOBBIX

71a60paTOPHOro 000PYI0BAHUS

ChopmupoBaHHOCTH YMEHUN aHAIU3UPOBATh U OILICHUBATH MOCIECTBI
NESTENBHOCTH YeNOBEKa, CBS3aHHOW ¢ (DHU3MUECKMMH TIpoIleccan
0€30MacHOCTH;, TMPEJACTaBICHUH O palMOHAIBHOM MPUPOIOTONb
WCMOJIb30BAHUM JIOCTH)KEHUM HAYKHM M TEXHOJIOTMHA Il JaJbHEI

o01ecTBa

OBnazeHne pa3lIUYHBIMA croco0amu  paboThl ¢ uHpOpManuei
UCIIOJb30BAHUEM COBPEMEHHBIX HWH(POPMALMOHHBIX TEXHOJIOTUH; |

aHaJM3a M OIICHKH JJOCTOBEPHOCTH MOTydaeMoil nH(popMaIiu

10

CpopMUpPOBAaHHOCTh YMEHHI MPUMEHSTH OCHOBOIIOJATAIOIINE aCTPO
3aKOHBI JUUISl aHaJu3a U OOBACHEHUS (U3NYECKUX MPOLECCOB, MPOUCH

CHUCTEMaAxX, B MEKraJIaKTHIeCKOI cpeac; ABUKCHUA HEOCCHBIX TCJI, 3BOJI




HHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA EI'D

1HO ®PU3UKE

Kon
pasnena/te Koxa »aemenTta
MBI

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

MEXAHHKA

1.1

KNMHEMATHKA

MexaHU4eckoe OBHKCHUE. OTHOCUTENIBHOCTh MEXaHHY(

oTcuéTa

MarepuanbHas TOUKa.

Eé€ pamiryc-BeKTop:
7t)=(xle) vle ) =(z)),

TpaeKTopI,

IIepeMeIleHIIe:

AF =F(t,) =7 (t,) =T, =T, =
= (Ax,Av,Az),

IV TE.
CIIOKeHIIe ITepeMeIe it

Ay =4, +47

CKopoCTh MaTepUAIBHON TOYKH:

—7=(0,.0,0.).

Ax . . .
v, =—| =X aHANOTMYHO v, =),, U.=Z,.
—=0
CrnoxeHne CRGPDCTEﬁ: 0,=0,+0,-

Brruncnenue nepemMernieHus U MyTd MaTepUuaibHON TOUKH TP

BJIOJIb OCH X MO T'PpauKy 3aBUCUMOCTH V(t)




w _ AD
TlrJ'CI'I.i:I[]I'EHIIE MaTepPHAMTEHOII TOTIKIL a = ﬂ;—\_‘ =v,
I s

a. =

Au C,
,=—=| =(v,).. aHamorm™HO a, =(v, ', a.=(v
) Af i o ’ 7 '

PaBHOMepHOC HpHMOHHHeﬁHOC JABHMOKCHUC!

x(t) = xg + Voxt

x(1)

v, (t) — vg, = const

Q)




const

PaBHOYCKOpeHHOC HpHMOHHHCﬁHOC JBHXKXCHUC:

a.t
x(t)=x,+u,t +——

v(t)=v, +at

a. = const

ol ol

e _ s _"-} - W
UJI L’i.‘f - -'H.‘l.' [""’2 ""’1]

L
HPII JBILKEHINI B O[THOM HANIPABIIEHIII IIVIE S = 1

CBoOoiHOE majieHue. Y CKOPEHHE CBOOOHOTO TACHHS.

Vi

Yo o

o Xo ‘(',r

JIBukeHue Tena, OpOIIEHHOTO MO/l YIJIOM O K TOPU30HTY:

[.ﬁ.‘{f} =X, +U,t=x +tU,cosa-f
gt . ’
v(6) =y, + U, t +JT =1, +U,sina- I—STT

v (t)=uv, =uv,cosa

v (t)=v,, +g,t=v,sino— gt

g.=0
g =—g=const




KpuBonuneiiHoe nBuKeHHUE. [[BUKEHHE MaTEpUAIIbHON TOYK
YrioBas 1 JIMHEWHAs: CKOPOCTb TOUKHU:

v = wR

wR

HpI/I PaBHOMEPHOM JABUKCHHUU TOYKHU 110 OKPYKHOCTHU

21 5
w=—=2mv
T
w
27w
. leHTpOCTpEMUTENBHOE YCKOPEHHUE TOUKU:
v? 5
Atextuc = R = w“R




R
. IlonHoe yckopeHre MaTepuallbHOW TOUKH

1.1.9

TBépILOG TECJII0. HOCTyrIaTeJIBHOC H BpalllaTCJIbHOC ABUXKCHUC

1.2

JTIMHAMUKA

1.2.1

Nueprumansable cuctemsl oTcu€ra. [lepBbiil 3akoH HprOTOH:

Tanmunes

1.2.2

Macca tena. IDIOTHOCTE BellecTsa:

©
I
~I3




1.2.3

Cuina. TIpuHIUI Cyneprno3uiuy CUl:

paBHOfEHC
TB

- - -

FtextpaBHOAel?ICTB = Fl + F2+- -




1.2.4

Bropoii 3akon HerotoHa: g matepuansHoi Touku B UCO

-
-

Fl = maq

Ap = FAt




At
pu

>

F = const

const

1.2.5

-

‘Fii lﬁ:21

Tpertuit 3akoH Hpl0TOHA 17151 MaTEpUAJIBHBIX TOYEK:

>

Fi; = —Fy




1.2.6

3akoH BCCMUPHOT'O TAT'OTCHUS: CUJIbI HPUTAXKCHUA MCIKIY TO

mim;
F=G 77
F
G
R
m

Cuna tsxectu. LleHTp TskecTH Tena. 3aBUCHMOCTb CHJIb
MOBEPXHOCTHIO ITaHEThI paguycoM RO:

GMm

M8 = Ry + h)?

mg




(R

h)

GMm

Cuina ynpyroctu. 3akoH ['yka:

F, = —kx
F
1.2.7
—kx
Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbKECHHUS:
F textrp — uN
1.2.8




UN

Cuna TPCHUA ITIOKOA:

F textrp < ,L[N

<

UN

Koadduuument tpenus

1.2.9

[aBnenue:

A




1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHJIIBI OTHOCHTEIBHO OCH BpalICHUA:

IM| = Fl, rne | — nnevo cuibl

12

OTHOCHUTEJILHO OCH, NPOoXod1el uepe3 Touky O neprneHIuKyIis

1.3.2

Ientp macc Tena. LleHTp Macc CUCTEMBI MAaTEpUAIIbHBIX TOUE

> myr; + mpr+...
Ttextutextm. —
. mq + m, +...







B ongHOpOoaHOM TOJIE TSIKECTH

(g = const)

const)

LOEHTP MACC TEjIa COBIAAACT C €T0 LECHTPOM TAXKCCTH

VYcnoBust paBnoBecus TBEpaoro tena B UCO:
[M,+M;+...=0

133 o
|E+Fy+...=0

#H#HPar###1.3.4 3axoH [lackansa

JlaBienue B )xunkocTH, nokosieics B UCO:

p = po + pgh

!

###Par###1.3.5 | P

pgh




H###HPar###1.3.6

3akoH Apxumena:

>
-

F textApx — —Prextarirecn

BBI
TEC

€CJIH TeJIO M KuAKOCTh nokosATca B UCO, o

F textApx — P8Viexterirecn




YcaoBue miaBaHus Tel

1.4

3AKOHbI COXPAHEHNS B MEXAHUKE

#HHPar#H#1 4.1

Nmiynbsc MaTepuabHON TOYKHU:

#H#Par#H#1.4.2

I/IMHy.]'IBC CHUCTCMBI TCII:

- - -

p=pL+p+..




#HHPar#H#1.4.3

A(

3aKOH U3MECHECHHUS U COXpaHCHUA UMITYyJIbCAa:

B UCO

- -

Ap = A(p1 + p2+...) = FitextmnemnAt + Farext




1BH
e

At




2BH
e

At

B CO , ecin

A(




, €CIIN

i -

FltextBHemH + FZtextBHemH +...=0

2BH
et

PeakTtnBHOE IBIKEHNE




H#H##Par##1.4.4

F
\ﬁ?ﬁx

Pabota cuibl Ha MajoOM NEpeMEIICHUN:

A=|ﬁ'|-|;‘lﬁ.f'|-c05 a=F, Ax

<(E~

()
MOIIHOCTb CUIIBI:

C€CJIN 3a BpEMA

At
1.4.5
At
paboTa CHIIBI H3MEHSIETCS Ha , TO MOLIHOCTh CHJIBI
Ad
P=— =F-vu-cosa
ﬁr Ar—sl)
KuneTndeckast SHEPrHsi MaTEPHAIBLHOM TOUKH:
p mv?
textkuH — 2
1.4.6




3aKOH N3MECHEHH KUHETUYECKOM JHEPTUU CUCTEMBI MATEPHUa
=Al+A2+ ..

1.4.7

[ToreHuManbHas 3HEPrUs:
11 MOTEHIIMAIBHBIX CHUJI

Aqp = EltextrmTeHu - EZtextHOTeHu_= AE¢ey




Lot
€HI[

E
2nor
eHIT
AE
10T
CHIL
HOTCHI_II/IaJ'ILHaH OHCPIrusa MaTepHaﬂLHOﬁ TOYKHU B OTHOPOJHC
EtextrIOTeHu = mgh
E
IoT
€HIT
mgh

[ToreHuunanbHast 3HEprUs ynpyro 1eopMUPOBAHHOTO TeJla:




kx?
EteXtHOTeHu = 2

noT
CHIY

1.4.8

3aKOH U3MEHEHUS U COXPAHEHHS MEXaHUYECKOW SHEPTHH:
Euex = Exum T Enoresm,
B IICO AEyex = Agcex HEMOTEHLL CHI
B IICO AE,x = 0. eCII Agcex menoresm. cax = 0

1.5

MEXAHUYECKUWE KOJIEBAHUA 1 BOJIHBI




["apMoHuueckue KoJeOaHUs MaTepHaJbHON TOYKH.
Kunematndeckoe onucanue:

x(f) = Asin| @t +o, ).

v, (0) =x.

a(f)=(v, ), =—o'x(f) =a, +0'x=0,
IZIE X - CMEIICHNUE U3 PABHOBECHS.

JlmHaMu4YecKoe ONHMCaHue:

ma, = —Kkx,
ma
—kx,
rae
k = mw?
1.5.1
k
mao
. 9TO 3HAYHT, YTO
F, = —kx
F
—kx.

DHepreTuyeckoe onucaHue (3aKOH COXPaHEHUSI MEXaHUYECK!




— FE —

2 2 2 2

s . K mf kd*

Css13b AMINIMTYObI KOJICOAHMI CMCHICHUA MaTCpUualibH

KoJIe0aHU €€ CKOPOCTH U YCKOPEHHUS:

U =04, a__ =04

[lepuon 1 yactoTa KOIEOAHMIA:

r=2r_1
] v

HepI/IOI[ MaJIbIX CBO6OI[HLIX KoJIe0aHUI MaTEMATHUECKOI'O M:

i
1.5.2 T=2 IJ:
g
[Tepuon cBOOOTHBIX KOIEOaHHI IPY>KUHHOTO MasiTHUKA!
m
T =2m|—
k
1.5.3 Brinyxnennble konebanus. Pezonanc. PezonancHast kpusas
[Tonepeunsle 1 po10JIbHBIE BOJTHBL. CKOPOCTH pacpocTpaH
v
A=vT =-
v
A
1.5.4 -




HNutepdepennmst u audpakius BOIH

1.5.5 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKVYJISIPHAA ®U3UKA. TEPMOJAMHAMUKA
2.1 MOJIEKVYJISIPHASA ®U3UKA

2.1.1

Mopenu cTpoeHus Ta30B, KUAKOCTEN U TBEPABIX Tell. IlycTh

(teno) coctouT u3 N 0AMHAKOBBIX MOJIEKYI. TOraa KoJn4ect
N m

V=—=
Ny




rac

— 4rciio ABOTaIpo, m — Macca CUCTEMBI (Tena),
u

u
— MOJISIPHAsI Macca BEIIeCTBa

2.1.2 TermioBoe IBMKEHNUE aTOMOB M MOJIEKYJT BEIIIECTBA
2.1.3 BsauMoaelicTBue yacTHIl BEIleCTBa
2.14 Huddy3us. bpoyHoBckoe nBmKeHne
2.1.5 Moxenb nneansHoro rasa 8 MKT
CBsi3b MeEXIy JaBICHUEM U CPEAHEM KUHETUYECKOU
TEIJIOBOTO JABMKCHUS MOJICKYJT HACAITBHOTO Tra3a (OCHOBHOE
p= L mpo? = En{ - _ins
3 3 1 2 30
2.1.6

rae m0 — Macca OJIHOM MOJIEKYJIbI,




- KOHLEHTPALUS MOJIEKYJ

2.1.7 AbcomotHas Temmneparypa: T =t +273K

CBs13b TCMIICpAaTypbl Ta3a CO CpCI[HCfI KUHETHYIECKOM

TCIIJIOBOI'O ABHUIKCHUS €0 MOJICKYII:

-
Fd

2.1.8 —_(m¥t )| 3,
L2 2
2.1.9 VYpasuenue p = nkT

Mogenp uaeaabHOIO ra3a B TCPMOAUHAMUKCE!

| Vpaprerse Merrereesa — Kianeipora
| BEIpeCKeHHE 1 BHYTPeHHEH SHEepIHH

VpaBHeHHe MeHzeneeBa — KnaneiipoHa (mpime

JAIIICI):
pV="RT=vRT =NkT, p=PXL
2.1.10 H K

BripakeHile 114 BHYTpeHHell 3HepPTI 0JHOATOMH
raza (mplMeHIMEIe (QOPMET 3aIIICH);
3 Iim

U==vRT =£MCT =-—RT=vc T= iprI?'
2 2 2 2




3aKkoH I[aHBTOHa JJI1 AaBJICHUA CMECHU PA3PCIKCHHBIX I'da30B!:

p=p+p+..

2.1.11

W3omporiecchl B pa3peKCHHOM Ta3e ¢ MOCTOSHHBIM YHCIION
KOJINYECTBOM BEIIIECTBA V):
uzorepma (T = const): pV = const

nzoxopa (V = const):

P
— = t
T cons

2.1.12




const

2

u3o0apa (p = const):

V— t
T—COI’IS

const

['padrueckoe mpeacTaBieHne u3omporeccoB Ha pV-, pT-u VI

OOBEeIUHEHHBIN Ia30BbIA 3aKOH:

— = const
T

const




JJIA IIOCTOSAHHOI'O KOJIMYCCTBA BEIICCTBA V.

HaCbIH_[eHHLIG U HCHACBIIICHHLIC TapbI. KauyecTBennas

2.1.13 JIaBJICHUs HACBIEHHOTO Iapa OT TEMIIEpaTyphl, HX
HaCBIIEHHOT O Mapa
BrnaxxHocts BO3myxa.
OTtHocuTENbHASL BIAXKHOCTB!
ptextnapa (T) _ ptextnapa (T,
ptextﬂacmmnapa (T) pteXtHaCbm.mapa
2.1.14 p

HACBIIL
apa

M




T

HACBIIIT
apa

(T)

®» o A

)

HN3meHeHue arperaTHbIxX COCTOSIHUM BeEIIIECTBA: HCIIApCHY

2.1.15
KHUJIKOCTU
2.1.16 M3MmeHenue arperaTHeIX COCTOSIHUM BEIIECTBA: IUIABIICHUE U
2.1.17 [IpeoOpazoBanme sHepruu B (ha30BBIX MEpexoaax
2.2 TEPMOJMHAMUKA
2.2.1 TermioBoe paBHOBECHE U TEMIIEpATypa




222

BryTpeHnHss sHEeprus

Temlonepez(aqa Kak CII0CO0 M3MEHEHMS BHYTpeHHCI‘;I OHEPI

223
KonBekuus, TenaonpoBoAHOCTb, U3IIY4EHUE
KonuyecTBO TEIIOTHLI.
YenpHas TeNI0EMKOCTD BEIlleCTBa C:
Q = cmAT
224
Q
cmAT
VYaenbHas TerioTa mapoodpaszoBanus L: Q = Lm.
2.2.5 VYaenpHas TEII0Ta IIaBieHus A: Q = Am.
VYaenpHas TENuoTa Cropanus Tomsa q: Q = gm
DnieMeHTapHas paboTa B TEPMOJAMHAMUKE:
A =pAV
A
2.2.6 _
PAV
Beruucnenue paboTsl o rpaduky mnporecca Ha pV-auarpami
[TepBbIii 3aKOH TEPMOIMHAMUKU :
Q12 =AUy + Ay = (U2 = Uy) + 44
Q
2.2.7

AU




w

Annabara:

Q12 = Otext = teXtA12 = (Ul - Uz) =




w

AU

2.2.8

Bropoii 3akoH Tepmonunamuku. HeoOpatumele nmpoiecchbl




[TpuHuMne! neicTBUs TennoBbIX MamuH. KIT/I:

n:Aaan;H:m :*-H-'II‘P_|*-EDJT| |a-xcm|
2.2.9
Makcumansnoe 3Hauenue KII. [ukn Kapno:
T.. -T. T
2.2.10 marrl:rle — P ww o mem
Taare -
YpaBHEHHE TEIIIOBOTO OallaHca:
Q1 +Q2+0Q3+...=0
+
2.2.11
+




SJIEKTPOANMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

OnekTtpuzanusi Tea U €€ MpOSIBICHUS. ODJIEKTPUUYECKHI

3.1.1
DNeMEHTapHBIN 3JIEKTPUYECKUI 3apsi. 3aKOH COXPAHEHUS 3)
B3aumoneiicteue 3apsanoB. Toueunsle 3apsabl. 3aKoH Kyrnon
B OZJHOPOJIHOM BEILIECTBE C JUIIEKTPUUECKON MPOHUIIAEMOCT
€
3.1.2
{_? T 1 '? - '?1
F=k|1|_‘h‘= .|1|_|‘
" 4mes, 1
3.1.3 Onexrpuueckoe nose. Ero aeiictBue Ha 3EKTpUUECKHE 3aps
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS:
” F
Qtextnpo6ﬂmﬁ
3.14

pod

HBIH




[Tone Toueunoro 3apsna:

OIHOPOOAHOC ITOJIC:

>

E = const.




const.

KapTuns! 1MHNN HAOPSHKEHHOCTH ATUX MOJIEH

q(¢

HOTCHHI/I&]’IBHOCTB SJICKTPOCTATHUYCCKOI'O ITOJIA.

Pa3zHocTh MMOTCHIMAJIOB W HAIIPSIXKCHUC!

A1z = q(p1 — P2) = —qAp = qU.

IloTenuuanbHas OHCPIruA 3apsaa B SJICKTPOCTATUUCCKOM I10J1




-AW

HOTGHHI/I&]’I SJICKTPOCTATUYICCKOI'O ITOJIA:

_W
¢_q

CBs3b HaHpH)I(éHHOCTI/I T10JIA n Pa3sHOCTH IIOTCHI

anekTpocrarudeckoro nojsi: U = Ed

ITpyHIMI CynepIO3ULUH JIEKTPUYECKUX MOJIEH:

- - -

E :E1+E2+,¢ :¢1+¢2+







[IpoBOAHMKY B 3JIEKTPOCTATHUECKOM TOJIE.
VYcnoBue paBHOBECHS 3apsA10B: BHYTPU ITPOBOJHUKA

Et=0

E
3.1.7
0
, BHyTpHU ¥ Ha OBEPXHOCTH MPOBOJAHUKA ( = const
318 JIM3IIEKTPUKH B DJIIEKTPOCTATHYECKOM I0JIe. [[nanmeKkTpudec
€
Konnencarop. D51ekTpo€MKOCTh KOHJIEHCATOPA:
q
C=—
U
C
3.1.9
DJIEeKTPOEMKOCTD IJIOCKOT'O KOHJIEHCATOPA:
¢ £gnS c
= =&
d 0




eC

&€

3.1.10

HapannenBHoe COCAUHCHUC KOHACHCATOPOB:

q=q,+ CI2+'-'1U1 = UZ :---;Ctextnapann — (




nap
arnn




HOCJ’IC,I[OB&TCHBHOC COCANMHEHUEC KOHACHCATOPOB:

1
U:U1+U2...,q1:q2:

-
Ctextnocn







3.1.11

3Hepr1/1;1 3apsAKCHHOI'O KOHACHCATOpA:

U CU?
w, =Y _ 0

2

2




3.2

3AKOHbLI TTIOCTOAHHOI'O TOKA

Cuta Toka:
=24
3.2.1 Ay 0
IIocTossHHBINM TOK: I = const
s nmocrosguHOro Toka q = It
322 VYciioBus CyleCTBOBAHUS 3JIEKTPUUECKOTO TOKA.

Hanpsxenne U u OJIC E

323

3axon OMa 1 yyacTKa LEenu:




DIIEKTPUUECKOE COMPOTUBIICHUE. 3aBUCUMOCTH COTIPOTHUBIICE

OT €0 IJIMHbI U CCUCHUS. YJIGJ'IBHoe COIIPOTHUBJICHUC BCUICCT

l
R=p§

R
p
324
Hctounuku Toka. 9JIC UCTOYHHKA TOKA:
E = AtextCTopOHHHXCHn
q
E
3.2.5

A

CTOPOHHHUXCH
I




BHyTpeHHee conpoTuBIeHHE HCTOUHUKA TOKA

3axoH OMa 11 ITOJIHOM (3aMKHYTOM) DJIEKTPUYECKON LIEnH: |

= E
" Rr
1
3.2.6
E.r
= R
HapaﬂnenLHoe COCANMHCHUEC ITPOBOJHUKOB!:
I[I=I1+12+..,Ul=02=.,
1 1 4 1 N
327 Rtextnapann Rl RZ




nap




HOCHCHOB&TCHBHOC COCANHCHHC ITPOBOJHUKOB!
U=U1+02+.. 11=12=..,
Riextnocn = Ry + R+

S 60 o H

3.2.8

PaGota snekTpuueckoro toka: A = [Ut.
3akon Jlxoyns — Jlenma:
Q = IRt




Rt

Ha pesucrope

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




MoIIHOCTh QJICKTPHUYCCKOI'0 TOKA:
Ad

P=—0 =IU
TemnnoBast MOIIHOCTG, BbIAEIsSIEMAsi HA PE3UCTOPE:
2, U r
329 P=I'R=—2=1U
. . R
MomHOCTh UICTOYHUKA TOKA:
AA
©T. CHOL _
E = A =FEI
r Ar—(
CBOOOJHBIE HOCUTENM DIEKTPUUECKHX 3apsAIoB B
3.2.10 MPOBOAUMOCTA TBEPABIX METAJIOB, PAacTBOPOB M PaCIlL
[TonynpoBoauuku. [ToaynpoBOAHUKOBBIN MO
33 MAI'HUTHOE IIOJIE
MexaHudeckoe B3aUMOIEHUCTBUE MAarHUTOB. MarautHoe
UHIAYKIUU. [IpUHIUN Cynepro3uiiMi MarHUTHBIX MOJICH:
B = Bl + BZ +...
3.3.1 =




Jlunun wHAYKUMM MarHutHOoro mnojs. KapTuHa nuHui

IIOJIOCOBOTO U HO)IKOB006pa3HOFO IIOCTOAHHBIX MarHuTOB

Onelr Opcrena. MarHuTHOE 1OJ€ NPOBOAHHMKA C TOKOM

332 MAarHuTHOTO IOJSA JUIMHHOTO IPSAMOrO IIPOBOJHUKA
IIPOBO/IHMKA, KaTYIIKH C TOKOM
Cuna Amrnepa, €€ HalIpaBJICHUE U BEJINYMHA:
F, = IBlsina
F
333
IBlsina

, TJIE 0L — YT0JI MEX/1y HallpaBJIEHUEM ITPOBOJHUKA U BEKTOPOM

B




Cuna JlopeHua, e€ HalpaB/IeHUE U BEJIMYUHA:

Fiextnop =1 q | vVBsina

| gl vBsina
1€ 0L — YroJl MEXy BEKTOpaMu

v
334
u
B
. IBrm>xeHue 3apsKeHHON YaCTUIIBI B OJJTHOPOTHOM MAarHUTHOM I
3.4 OJIEKTPOMATHUTHAA MHAYKIUA
[ToTox BekTOpa MArHUTHON MHIYKIIMU:
text® = B, S = BScosa
34.1 @




BScoso.

342 SIBnenue snexrpomaruuTHOM UHAYKIMU. D/(C unaykuun
3aKOH 3JIEKTPOMarHuTHOM MHAYKIMK Dapajes:
AD
Ar AF =
ol
=/
)
O/1C uHAYKIMK B TIPSIMOM MTPOBOAHHKE ATUHOM |, ABMOKYIIIE!
v
344

(;L;)




B OJTHOPOJIHOM MarHWTHOM 1oJie B:
| E; |= Blvcosa

Blvcosa

, TJIe 0. — YToJl MeXIy BEeKTOpoM B 1 HopMasibio

K IIJIOCKOCTH, B KOTOPOH JIeXkKaT BEKTOPBI

ltextuv

; €CIIH




1
B
, v
v
TO
| E; |= Blv
| E

Blv




3.4.5

ITpaBuno Jlenna

3.4.6

NHIyKTUBHOCTS:
L= text®
T
L
,umun @ = LI

Camounnykuus. 9JIC caMOMHAYKIIMH:

AT
E =— EL =—LI
s

3.4.7

3Hepr1/1;1 MAarauTHOTO IOJIS KaTYHIKHU C TOKOM:
LI?

W, =
L=




3.5

OJIEKTPOMAI'HUTHBIE KOJIEBAHMA 11 BOJIHBI

3.5.1

Konebarenbupiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHHI

KOHe6aTeHBHOM KOHType:
[ q(t)=q,.sin(at+@,)

Ifffﬁl =g, =, cos(at+q) =1 cos(cr +q))

®opmyna TomcoHa:

T =21 VLC
T
2
LC
, OTKyZJa
2T 1
w=—-—=—
T +LC




LC

CBsi3p aMIIIMTYZBl 3apsiia KOHAEHCATOopa € aMIUIUTYIOU

SJICKTPOMArHUTHBIX KoJe0aHUsIX B nacaJbHOM KOJIeOaTeIIbH(

Dox = —_

6

3aKkoH COXpaHCHHUA SHCPIruu B UJ1CAJIbHOM K0JIe0aTEeIIbHOM K(

352

3.5.3 Brinyx1IeHHBIC AIEKTPOMAarHUTHBIE KoJiebaHus. Pezonanc
[Tepemennslii Tok. [IpousBoacTBO, Nepeaaya u norpedieHne

354

cuUt LI* U’ LI’
+ = =T = =X — const.
2 2 2 2




CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJH.  B3auMmHas
AJIEKTPOMATHUTHOMN BOJIHE B BAKYyME:
E1lBlc
1
3.5.5
1
[ITkama snekTpoMarHUTHBIX BOJIH. [IprMeHeHHe 3JeKTpoM
3.5.6
OBITY
OIITUKA
361 [IpssMmonMHEHOE pacpOCTpaHEHHE CBETA B OJHOPOAHOM CpE
CBeTa
3aKOHBI OTPAKEHUSI CBETA.
a=p
3.6.2 a




olp

S

3.6.3 [TocTpoenne n300paxeHuii B IIIOCKOM 3epKajie
3aKOHBI IPEJIOMIIEHUSI CBETA.
IIpenomnenue csera:
nqsina = n,sing.
n
sina
n
sinf.
3.64 p

AOCOIIOTHBIN MOKa3aTelb MPpCIOMIICHUA

| o

Ntextabe =




OTHOCHUTENIBHBIN MTOKa3aTeNb MPEIOMIICHHUS
n, 1

Ntextorn = =
ny v;




XoJI nyden B Ipu3Me.
1"1 = 1"2 . H].}'l = ”2}'2
CooTHOIIEHHE YacTOT M COOTHOILIEHHUE JIJIMH BOJH INPH I€

CBETa Yepe3 IrpaHully pasjesnia AByX ONTHUYECKUX CPel:

3.6.5

n,<n H,

o E
IlonHOE BHYTpEHHEE OTpakKEeHUE.

IIpenenbHplid yroi OJIHOTO BHYTPEHHETO OTPAKEHUS:
. 1 n;
Slr'latextnp = =
textoTH ng

Sino.




Cobuparoniue M pacceuBarIIue JHUH3bL. TOHKas JIMH3:

OITHYECKas CHJIa TOHKOM JIMH3BI:

3.6.6

D_1
F




3.6.7

dopmysia TOHKOM JIMH3bI:

QU

1=

| =




VYBenuuenue, 7aBacMoe JIMH30M:

o

h
textl' = —
H




d I~

AN

F\ h

f

k3

B clIy4dac paCCCI/IBaIOH_[Cﬁ JIMH3BI:

3.6.8

1
DO0text = textF = D 0,




~

t tF—h— 1
ex =q=

~

Xona nyda, MpOoLIEAIIEro JUH3Y M0/l MPOU3BOJIBHBIM YIJIOM F
[TocTpoenne n300paxeHuil TOUKH U OTpe3Ka MpPSIMON B CO

JIMH3aX U UX CUCTCMax

3.6.9

doTtoanmnapat kak onTUYeckuit mpudop. a3 kak ontuyecka

3.6.

HNuTtepdepentusa cBeta. KorepeHTHbIE HCTOYHUKH. Y CIIOBHUS
MUHUMYMOB B HUHTep(EPEHIIMOHHON KapTUHE OT JABY:.

HCTOYHUKOB:




LE
MAKCIIMYMBI — A=2m <. m= 0,1, £2 3,

Y

v
MIHIMYMEI — .-J.={2m+l_];, m=0,£1,+2 %3,

Y

3.6.11

Hudpakmus cBera. [Judpakumonnas pemérka. Ycro
MaKCUMyMOB MPHU HOPMaJIbHOM MaJ€HUH MOHOXPOMATHYECK

Ha pemeéTKy ¢ nepuoaom d:

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

dsing

3.6.12

Hucniepcus cera




KBAHTOBAS ®1U31KA

4.1

KOPITYCKYJISIPHO-BOJIHOBOM J1Y AJIU3M

4.1.1 I'mnores3a M. Ilnanka o kBanTax. ®opmyna [Tnanka: E = hv
®oToHbl. DHeprus GpoToHa:
E=hv= he _
=hv=—=pc
E
hv
4.1.2
pc
Nmmynbe ¢potona:
_E hv _h
P= c ¢ A

S




4.1.3 ®otorddext. OnbiTel A.I'. Cronerosa. 3akoHb! hoTo3ddexr
VYpaBHeHue DiiHmTeiHa 11 GoTorpdexTa:
Etext(bm*ona = AtextBbIxosia + Etexticunn
4.1.4

(orona




ABBIXOJa
+

KUHmax

rae ,

do

TOH

Etextcl)OTOHa =hv =

AtextBbeo,zLa = thexth =

hc

Atexth




hv

KUHmMax

Etextkunmax =

2
MVmax

2

= eUtextzan




ax

eU

JlaBneHue cBera.

4.1.5 JlaBieHue cBeTa Ha IMOJHOCTBIO OTPAXKAKOIIYIO IIOBE
MOTJIOLIAIONTYIO TOBEPXHOCTD
4.2 OU3NKA ATOMA
4.2.1 [Inanerapuast MoJenb aToMa
[loctynatet bopa. U3nydenune u morionieHue (GPOTOHOB Iif
492 YPOBHsI DHEPIUU Ha IPYTOM:

7 |, -E

mr -

hv

m
Y
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JInHenyaTpie CIEKTPBI.

CriekTp ypoBHE# sHepruu aTomMa BOAOpoa:

_ -13,63B

E =—2""" p»n=1,23, .

" 2

n*

4.3

OU3NKA ATOMHOI'O AJIPA

4.3.1

Hyknonnas monens anpa I'eiizen6epra — MBanenko. 3apsn

M3oTomnnl

4.3.2

PagnoakTUBHOCTE.

Anwda-pacnan:
A A4 4
7zX—7,Y+,He

bera-pacnan.

DIIeKTPOHHBIN B-pacna:

A A 0~
7 X—= Y+ je+v,

[To3utponHslit B-pacnan:
A A 0=, o,
XY + G€+ v,

M'amma-uznydenue

433

3aKkoH paarOaKTUBHOI'O pacriaaa:

N(@)

-t
N(t) = Ny % 27




ITycTh m — Macca paguoakTUBHOIO BellecTsa. Toraa

-t
m(t) =mgy* 2T

m(?)
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SAnepuble peakuuu. JleleHUe U CUHTE3 AP




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

®usuka, 10 xkiacc, 0a30BbIi U yriyOnaeHHbIH ypoBHH, MockBa, "[IpocBemienue",
2021

®dwusuka, 11 xacc, 6a30BbIi U yriryOneHHb ypoBHHA, MockBa, "[IpocBemienue",

2021

METOINYECKHUE MATEPHUAJIBI /UIA YUUTEJIA

» @u3uka. bonpIon cnpaBOYHUK U1 TOArOTOBKY K EI'D: Teopus, 3ananus,
pemenus/ nox peaaknueit JI.M. Monacteipckoro, OOO «Jlerunony

oEI'D. dusuka. 1000 3amau ¢ orBeramu u pemenusimu/ M.IO. Jlemunosa, B.A.
I'puboB, A.W. I'urosno, u3nareabCcTBO «IK3aMEH»

e Coopnuk 3amad no pusuke. 10-11 xmaccsr/ H.A. [TapdentreBa, AkunonepHoe
obmrectBo «M3marensctBo «lIpocBemenue»

eDu3uka. YriyOneHHbl ypoBeHs. 10 kinacc. Meroguueckoe nmocodue K
yueOnukam [.5. Msakumea, A.3. CunsaxoBa/ A.B. lllaranuna, OO0 «/Ipoday
eDu3uka. 3amaunuk. 10-11 kmacesl/ A Il PeimkeBud, OOO «JIpodar»
edusuka. 3amaunuk. 10-11 knaceel/ H.U. Tonbadapo, OO0 «/Ipodar

e Dusuka. CoopHuk 3anau. 10 kimacc/ A.A. 3a6onorckuit, B.®. Komuccapos,
M.A. TlerpoBa, OOO «/Ipodar»

eDusuka. COopHUK 3a7a4 U yripakHeHuit: 10-11 kmacchl: yriayOJIeHHBIH
ypoBens/ JI.D. Komonoa, H.A. Konosainosa, noj penaxuueit A.FO. Ilentuna,
AxmmonepHoe o6miectBo «M3narensctBo «IIpocBerieHue

eDu3uka. Yriydnennslil ypoens. 10 knacc. Jlaboparopusiit npaktukym/ C.B.
CrenanoB, OOO «/lpoda»

eDu3uka. Yriybnennsiii ypoBens. 11 kmacc. Jlaboparopusrit npaktukym/ C.B.
Crenano, OOO «/Ipodar»

eDusuka. 10 kiacc : nunaktuyeckue marepuainsl/ A.E. Mapon, E.A. Mapos,
000 «/Ipodar»

edmsuka. 11 kimacc : nunaktuyeckue marepuaisl/ A.E. Mapon, E.A. Mapos,
000 «Ipodar»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



* https://m.edsoo.ru
* https://tunsh.ru
* https://myschool.edu.ru

e videouroki.net
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