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MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢uU3MKE Ha YPOBHE CpeaHEro oO0mero oo6pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHUN W TpeOOBaHMM K pe3ysibTaTaM OCBOCHUS
OCHOBHOM oOpa3oBaTenbHON Mporpammsl, mpeacraBieHHbix B ®I'OC COO, a
TaKke ¢ y4y€ToM QeaepanbHOil pabodeil mporpammbl BocniuTanuss U KoHuenuuu
npenogaBanus yueOHoro npeaMera «dusnka» B 00pa3oBaTeIbHBIX OpPraHU3aIMsIX
Poccuiickoit  deneparuu, — pealu3ylOIIMX  OCHOBHbIE  00pa3oBaTelIbHBIC
IPOTPaMMBI.

[Iporpamma mo ¢gusuke onpeaenseT 00s3aTeIbHOE MPEAMETHOE COJICPIKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJEA0BATENLHOCTh U3YyUEHUSI TEM U pa3JieioB
y4e0HOT0 TpeaMeTa ¢ y4E€TOM MEXIPEIMETHBIX U BHYTPH TPEIMETHBIX CBSI3CH,
JOTMKM y4eOHOro TpoIecca, BO3PACTHBIX OCOOEHHOCTEH  O0yJaroIIuxcs.
[Iporpamma mno ¢uszuke naé€r MpeAcTaBiICHUE O UENSIX, COAEPKaHUM, OOIIeH
CTpaTeruu OOy4YeHUs, BOCHHUTAHUS ¥ PAa3BUTHUA OOYUYAIOIMMUXCA CPEACTBAMU
yueOHoro npeamera «duzuka» Ha yriay0inEHHOM YpPOBHE.

N3yuenue kypca Qu3uku yriyOJE€HHOrO YpOBHSI TMO3BOJISIET pPEaTn30BaTh
3aJ1a4u NMPOPECCHOHATILHON OpUEHTAlUH, HApPaBJICHO HA CO3[aHHUE YCJIOBHM I
MPOSIBJICHUS CBOMX HWHTEJUICKTYabHBIX W TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
Oo0yJaroumMmMcsi, KOTOpble HEOOXOIWMBI JJsl TPOAODKEHUS OOpa3oBaHUSA B
OpraHm3anusiax MnpohecCUOHATBHOIO 00pa3oBaHUs MO Pa3IU4YHBIM  (PU3UKO-
TEXHUYECKUM U WHKCHEPHBIM CIEITUATBHOCTSIM.

B mnporpamMe mo (Qu3MKE ONpEestOTCS IUIAHUPYEMBIE PE3yJIbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHUs: JUMIHOCTHBIC,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yriayOonéHHoM  ypoBHe). HayuHo-
METOJIOJIOTHYECKON OCHOBOW Il  pa3paboTku TpeOOBaHWK K JUYHOCTHBIM,
METanpeIMETHBIM M TPEAMETHBIM pe3yibTaTaM OOyYarolmUXCsl, OCBOHMBIIHX
mporpaMmy 10 (U3MKE Ha YpPOBHE CpeaHero oO0mero oOpa3oBaHUs Ha
yrayOn€HHOM YpPOBHE, SIBISIETCSI CHCTEMHO-/IEATEIILHOCTHBIN TTOIXO.

[Iporpamma no pu3uKe BKIHOYAET:

IUTAaHUPYEMBbIE PpE3yJIbTaThl OCBOCHHUA Kypca (HU3MKH Ha yIrayOIEHHOM
ypOBHE, B TOM YHCJIE TIPEIMETHBIE Pe3yJIbTaThl 10 TOAaM O0yUEHMUS;

cozepxkanue yaueOHoro npeamera «Dusnkay mo rogam o0ydeHusl.

[Iporpamma 1m0 (Qu3MKe WMeEeT NPUMEPHBIM XapakTep M MOXET OBITh
UCIOJIb30BaHa YYUTENIAMH (DU3BHUKH U COCTABICHUS CBOMX PabOUYUX MPOTrpaMM.

[Iporpamma 1o (u3MKe HE CKOBBIBAECT TBOPUYECKYIO MHHUIIMATHBY YUUTEICH H
MPEOCTABISIET BO3MOXKHOCTU JUI  peaM3allii  PA3IUYHBIX METOIUYECKUX
MOJIXOJIOB K TIPErojaBaHui0 (U3MKA Ha YIIyOJEHHOM YpOBHE TPH YCIOBHH
COXpaHEeHUs 00s3aTeTFHON YacTH COJIepP)KaHus Kypca.



®du3uka Kak Hayka O HambOosee OOHIMX 3aKOHAX MPUPOJIbI, BHICTyMas B
KauecTBE y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHuM 00 okpykatomeM mupe. [IkonbHbINA Kype PU3MKN — cucTeMOooOpa3yrouit
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOILIECCOB M SBJICHUM, H3ydyaeMbIX XHMHEH, OHOJIOTHEH,
dbuszuyeckoi reorpadueit U actpoHomueit. lcmonb3oBaHME W aKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUU OINpeAeNusio XapakTep W OypHOe pa3BUTHE
pa3sHOOOpa3HbIX TEXHOJOIMM B cdepe HIHEPreTHKH, TPAHCIOPTa, OCBOCHMS
KOCMOCA, MOJYyYEHUs] HOBBIX MAaTE€pHANOB C 3aJaHHBIMU CBoMcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHpPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydarouierocs, B pOpMUpPOBaHUE YMEHHI MPUMEHSTh HAy4YHBIH
METO/]1 TO3HAHUS MPHU BHITIOJTHEHUU UMH YYE€OHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca (hm3uKM Ha ypOBHE CPETHETO OOIIEro 00pa30BaHUs MOJIOKEH
PO MaeH, KOTOPbIE MOYKHO PAaCCMaTPUBATh KaK IPUHIMUIIBI €r0 IIOCTPOCHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MAaTEepUaN U3 BCEX pa3/iesioB (GU3MKU, BKIIOYAET KaK
BOMPOCHI KIIACCUUECKOU, TaK U COBPEMEHHOU (PU3UKHU.

Hoea cenepanuzayuu. B COOTBETCTBUM C HEW Marepuall Kypca (pU3MKH
00BbeIMHEH BOKpPYr (u3MYeckux Teopuil. Begymum B Kypce sBisiercs
(opMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€puH, BEILIECTBE W
noJe.

Hoesa cymanumapuzayuu. EE peanuzainus Npeanosiara€t MCMNOJb30BAHUE
I'YMaHUTApHOTO MOTEHLHANa (PU3MYECKOM HAYKH, OCMBICIIEHUE CBSI3U Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOIIeCTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U YKOJIOTMUYECKUMU IPOOIEMAMH.

Hoea npuxnaonoint nanpagnennocmu. Kypc usuku yriayOonEHHOTO ypOBHS
IPEJIoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKHX U TEXHOJIOTMYECKUX
NPWIOKEHUN HW3YYEHHBIX TeOpuid M 3aKkoHOB. [Ipm 3TOM paccmaTpuBaroTCs Ha
ypOBHE OOIIMX MPEACTABICHUN M COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBA, H
TEXHOJIOTUH.

Hoea 3xonocuszayuu peannusyercs IOCPEACTBOM BBEACHUS 3JIEMEHTOB
COJICpP)KaHMsI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHbI C PAa3BUTUEM TEXHUKH M TEXHOJOTHH, a TakKe OOCYXKICHHUS
po0JieM palMoOHAIbHOTO MPUPOIONOJIL30BAHUS U IKOJIOTHUECKON 0€3011aCHOCTH.

OcBoeHue copepx aHusl NPOrpaMMbl MO (PU3HUKE JOHKHO OBITh MOCTPOEHO Ha
MPUHIUIIAX CUCTEMHO-AEATEIbHOCTHOIO noaxoAa. s pusuku peanuzanus 3THX
OPUHLHKIIOB 0a3upyeTcsl Ha UCIOJb30BaHUU CaMOCTOSITEIbHOIO SKCIIEPUMEHTA KakK
MOCTOSTHHO JIeHCTBYIOIIEro (¢akropa ydeOHOro mporecca. s yriayOiaéHHOro
YpPOBHA — 3TO CHCTEMa CaMOCTOSITEIbHOIO YYEHHUYECKOrO0 HKCIIEPUMEHTA,



BKJTIOYAIOMIETO (POHTAIbHBIE YYEHHYECKHE OMbBITHI MPU HM3YYEHUU HOBOTO
Marepuana, JabopaTopHbie pabOThl U PadOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa cmocoba peanu3anuu  (u3Mueckoro mnpaktukyma. B mepBom ciywae
MpaKTUKyM TpoBoauTcs aubo B koHue 10 u 11 kiaccos, muOo mocne nepBoro u
BTOPOTO TIONYTrOAWM B KaXJOM M3 3TUX KJaccoB. BTopol cmocod — 3To
UHTErpanus paboT NPaKTHKyMa B CHCTEMY JIaDOpaTOpPHBIX pPadOT, KOTOpHIE
MPOBOJATCS B Tpolecce u3ydeHus pasnaena (temsl). [Ipu stoM mon paboTamu
IPaKTUKyMa MOHUMAETCsI CaMOCTOSITENIbHOE MCCIIEOBAHUE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 0000IIEHHOT0 BU/1a 0€3 MOIIaroBOH HHCTPYKIIUH.

B nporpamme mno ¢Qusmke cucTeMa YYEHHYECKOrO IKCIEPUMEHTA,
1a00paTopHbIX pabOT U MPAKTUKyMa MpEACTaBiI€HA €AUHBIM IepedHeM. Buibop
TEMATUKHU IS 3TUX BHUJOB YYEHHMUECKUX MPAKTHUYECKUX PabOT OCYIIECTBIISIETCS
y4acTHHUKaMU 00pa30BaTEIbHOIO MPOIIECCa UCXOs U3 0COOEHHOCTEN MOYPOUYHOTO
IUTAHUPOBAHUSA W OcHalleHusi kabuHeta Qusuku. Ilpu 3TOM oOecneunBaercs
OBIIQJICHHE OOYYalOIIUMHCA YMEHUSIMU TPOBOAUTH TMpPSMbIE M KOCBEHHBIC
U3MEpEHUs, UCCIEIOBaHUS 3aBUCUMOCTEH (U3MUECKUX BEIMYUH U TMOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEJIOKEHHBIX TUTIOTES.

Bonbmioe BHMMaHHWE yIENSETCS PEUICHHIO PACYETHBIX W Ka4eCTBEHHBIX
3amay. [Ipu aTOM A pacu€THBIX 3a/lay MPUOPUTETOM SIBIIIIOTCS 3aJa4d C SIBHO
3aIaHHOM W HESIBHO 3aJ]JaHHOM (PM3MYECKOU MOJEIbIO, MO3BOJISIONINE MPUMEHSTh
U3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOrO pasjeia Kypca, Tak U
UHTETPUPYS NMPUMEHEHNE 3HAaHWW M3 pasHbIX pasfesoB. JlJis KayeCTBEHHBIX 3a7a4
NPUOPUTETOM SIBISIFOTCSL 3a/laHusl Ha OOBACHEHWE/TpEeCKa3aHue MPOTeKaHUS
buznuecKkux SBICHUN W MPOIIECCOB B OKPYKAIOIICH XKU3HU, TpeOyromue BbIOOpa
du3nIecKoi MOACTH JIJIsl CUTYaIllH MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TtpedoBanuamu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO0ECIeYeHUI0 y4yeOHOro Ipoiecca Kypc (Ppu3uku yriryojaEéHHOTO
YPOBHS Ha YPOBHE CPEHEr0 0011ero 00pa3oBaHus TOJKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kabOuHere (U3MKM JODKHO OBITh HEOOXOAMMOE
nabopatopHoe O0OpYyAOBaHHME MJi BBIMOJIHEHHS YKa3aHHBIX B IpoOrpamme o
¢u3nMKe yYEHHUECKHX OIMBITOB, JAOOPAaTOPHBIX pabOT M paboT MpakTHKyma, a
TaK)Ke JIEMOHCTPAIlMOHHOE 000pYy10BaHUE.

JleMoHCTpaninoHHOe 00opyAoBaHUE (HOPMHUPYETCS B COOTBETCTBUU C
MOPUHIIUIIOM MUHUMAQJIBHON JOCTaTOYHOCTH H  OOECIEYMBAET MOCTAHOBKY
NEPEYMCICHHBIX B IMporpamMmMe Mo (U3HKE KIIOYEBBIX JEMOHCTpaIuil st
WCCIICZIOBAHMUSI  M3Yy4aeMbIX SBJICHHH H  TPOIECCOB, OMIUPHYECKHX U
(G yHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe 0OOpynOBaHWE JJisi YYEHHYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BHIIE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIIEUYMBACTCS B pacu&Te



OJTHOTO KOMIUICKTa Ha JABYX oOOy4aromuxcs. TemMaTH4ecKue KOMILJICKTHI
7a00paTOpPHOTrO O00OpPYAOBAaHUSI JOJDKHBI OBITH IOCTPOCHBI HAa KOMILIEKCHOM
UCIOJIb30BAaHUM aHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJI€ IUGPPOBBIX JTa00pATOPUiA.

OCHOBHBIMH TIEIIIMH H3y4eHUs (PU3UKH B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMupoBaHUE HHTEpeca M CTPEMJICHUS OOy4JalIIMXCs K HaydHOMY
U3YYEHUIO TPUPOABI, Pa3BUTHE UX HMHTEUICKTYaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEJCTABICHUNA O HAy4HOM METOJIe MO3HaHUS U (PopMHUpOBaHUE
UCCJIEI0BATENBCKOTO OTHOILICHHS K OKPY>KAIOIUM SIBIICHUSIM;

dhopMupoBaHNE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysbTaTa M3YYEHUs] OCHOB
CTpOEHUSI MaTepUH U (PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUN OOBSICHITH SBJICHUSI C UCIIOIH30BAaHUEM (PU3NUECKHUX
3HAHWM ¥ HAYYHBIX JI0KA3aTEJIbCTB;

dbopMupoBaHUE TPEACTABICHUNH O poiv (U3UKUA JUIsl Pa3BUTHUS APYTUAX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE IpE/ICTABICHUM 0 BO3MOXHBIX cdepax Oynmyien
poeCCUOHATILHON  JIEITEIbHOCTH, CBSI3aHHBIX € (DU3UKOM, TOJATOTOBKAa K
JaNbHENIIeMy OO y4eHUIO B TOM HaIpaBJICHUU.

JlocTmxkeHre ATUX LieNiel 00eCTieYrBaeTCsl PEIICHUEM CICAYIOUIUX 3ajad B
npoliecce U3ydeHus Kypca (PU3UKy Ha YPOBHE CPEAHET0 00IIIero oopa3oBaHus:

MPUOOPETEHHE CUCTEMBI 3HAHUI 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUAX,  BKJIKOYAs  MEXaHHMKY,  MOJIEKYJISAPHYIO  (U3HUKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (PM3UKY U AJIEMEHTHI aCTPO(DU3UKH;

dhopMupoBaHUE YMEHUN MPUMEHSTh TEOPETUUECKHUE 3HAHUS JIsl OOBICHEHUS
buznuecKkux SBICHUM B TPUPOAC M JJIA MPUHATHS TPAKTUYECKUX PEHICHUN B
IMOBCECIHEBHOM KU3HU;

OCBOCHHUE CIOCOOOB pEIIEHUs pa3jMYHbIX 3a7ad C $BHO 3aJaHHOU
dbuznueckor MOMENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSTEIBHOE CO3/IaHHE
dusznuecko MoJeNu, aJeKBaTHOM YCJIOBUSAM 3a7aud, B TOM 4YHUCJIE 3aad
WHXXEHEPHOI'0 XapakTepa,

MOHUMaHUE (U3MYECKUX OCHOB U TMPUHIIMIIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSHUS Ha OKPY>KAIOIIYIO CPENY;

OBJIaJICHUE METOJIaMH CAMOCTOSATEJILHOTO IIJIAHUPOBAHUS U TPOBEACHUS
bu3nuecKuX OKCHEPUMEHTOB, aHalM3a W HUHTEpOpeTanud  UHOOpMaINH,
OIpEAEIICHHS] JOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTaTa;

CO3JlaHHE YCJIOBUU I Pa3BUTUS YMEHUU IPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOM JIEATEIBHOCTH;



pa3BuTHE MHTEpeca K chepam mpoPeCcCHOHATTLHON EeATeTbHOCTH, CBSI3aHHON
¢ (PUBHKO.

B coorBerctBun ¢ TtpeboBanusimu DOI'OC COO yrinyOnéHHBIN ypOBEHb
u3ydeHus: ydyeOHoro mpeamera «@PuU3MKa» Ha YPOBHE CPEAHEro OOIIEero
oOpa3oBaHusl BBIOMpAETCS OOYYAIONIUMUCA, I[IAHUPYIOIMMH TPOJIOKEHUE
0o0pa30BaHus M0 CHEIUAIBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIISL.

Ha u3yuenue ¢usuku (yriyOon€HHbIA ypOBEHb) Ha YPOBHE CPEIHETO OOILIEro
oOpa3zoBanus orBoauTcs 340 vacos: B 10 kimacce — 170 yacoB (5 yacoB B HENEIO),
B 11 xyacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemseiii B mporpamme 1o (DU3UKE TMEpPeUYCeHb Ja0OPAaTOPHBIX U
NPaKTHYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YUYUTENh JENaeT BBIOOD
POBEJEHUSI JIA0OPATOPHBIX pabOT W ONBITOB C YYETOM HHJMBHIYaJIbHbBIX
0CcO0EHHOCTEH 00Yy4arOIIUXCS.



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. HayuHblid MeTOI MO3HAHMS MPHUP ObL.

®duszrka — QyHIaMeHTalbHasg Hayka o npupoje. Hayunbslil MeToa no3HaHUs U
METOJIbI UCCIICIOBAHUS (PU3NUECKUX SIBJICHUI.

OKCIIepUMEHT U Teopusl B Ipolecce Mo3HaHus npuponabl. HaGmonenue u
AKCIIEPUMEHT B (PU3HUKE.

CnocoObl  u3MepeHusi (GU3MUECKUX BEIWYWH (aHAJIOTOBbIE W IU(POBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC JATYUKOBBIC CUCTEMBI).

[lorpemrHocT  u3MepeHuil  (U3NYECKUX  BEIMYMH  (aOCOMIOTHAasT |
OTHOCHUTEJIbHA).

MopnenupoBanue (U3HMUECKUX SIBICHUN U MPOIECCOB (MaTepualibHasl TOYKa,
a0COJIIOTHO TBEpPAOE TENO, HWJealdbHAas XKUJIKOCTb, WJCAIbHBIA Ta3, TOYCUHBIN
3apsin). ['unoresa. @usznueckuil 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHS.

Ponp u Mecrto ¢usuku B (pOpMUPOBAHWMM COBPEMEHHOM HAyYHOW KapTHUHBI
MHpA, B IPAKTUYECKON NEATEIbHOCTHU JIIOJICH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3MmepeHue cuiibl TOKA W HANpsDKEHUST B LEMU IMOCTOSSHHOTO TOKa IpU
MOMOIIIM aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX MPHUOOPOB.

3HakoMcTBO ¢ UG PoBoil 1aboparopueit mo dusmuke. [Ipumepsl u3mepeHus
bu3MUeCcKNX BETUYUH MPU MOMOIIHU KOMITBIOTEPHBIX JATUYHUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanuueckoe nBrKeHHE. OTHOCUTEIBHOCTh MEXAHHYECKOTO JBH)KCHHUS.
Cucrema orcuéra.

[Tpsimast u oOpaTHast 3a/1a4U MEXaHUKH.

Panuyc-BekTop MarepuanbHOW TOYKHU, €ro MPOEKIHUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienue, CKOpoCTb (CpelHsii CKOPOCTb, MTHOBEHHasi CKOpPOCTh) U
YCKOPEHHE MaTEpHUAbHON TOYKH, UX MPOECKIUU HA OCH CUCTEMBI KOOpPJWHAT.
CroxxeHue nepeMeeHuil U CII0KEHUE CKOPOCTEM.

PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEUHOE IBUKEHUE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U MYyTH MaTepUaIbHON TOUYKU OT BPEMEHHU U MX
rpaduxmu.

CBoOogHOe TmajeHue. YCKopeHHe CBOOOJHOro majeHus. [[BrkeHue Tena,
OpOILLIEHHOT0 TOJ| YIJIOM K TOPH30HTY. 3aBHUCHUMOCTh KOOpPJMHAT, CKOPOCTU H
YCKOPEHUSI MaTepUaIbHON TOYKU OT BPEMEHH M MX TpaduKu.



KpuBomuueiiHoe  nBuKeHWe. JIBWKEHHME  MATEpUAIbHOM  TOYKM  IIO
OKPY>KHOCTH. YTJIOBasi U JUHEWHas CKopocTh. Ilepuoa u yvactora oOpailieHus.
LlenTpocTpemMuTebHOE (HOPMAJIbHOE), KacaTellbHOE (TaHI'€HIMAILHOE) U TOJIHOE
YCKOPEHUE MATEPUATBLHON TOUYKH.

TexHuyeckne ycTpoOMCTBAa M TEXHOJOTMYECKHE ITPOLECCHI: CIUAOMETP,
JIBUKEHUE CHApSIOB, LENHble, IIecTepéHYaTbhle M pPEMEHHbIE TEepeayH,
CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mopnenps cucteMbl OTCUETA, WIUTFOCTPALUS KMHEMAaTHYECKUX XapaKTepUCTUK
JBUKCHUSL.

CrocoObI UCCIIET0BAHMS IBUKEHUN.

Nnnroctpanus npeleapHoro nepexoaa 1 UBMEPEHNUE MTHOBEHHOW CKOPOCTH.

[TpeoOpazoBanue NBUKEHUH C HCIIOJIB30BAHUEM MEXAHU3MOB.

[TageHue Tes B BO3AyX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmonenne ABMKEHUs Tena, OpPOIIEHHOTO TMOA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HanpaBiieHre CKOpOCTH MPU IBU)KEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoOi CKOPOCTU B PEYKTOPE.

CpaBHeHUE NyTE€W, TPACKTOPUM, CKOPOCTEH ABMKEHHUS OJHOTO M TOTO XK€
TEJa B Pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3ydyeHne HepaBHOMEPHOrO JIBU)KEHHUS C LENbIO OINpeNeNeHUs] MTHOBEHHOM
CKOpPOCTH.

W3MepeHne ycKOpeHUs MpHU MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JIBH>KEHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBaHne 3aBUCHMOCTH IIYTM OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI>KCHUU.

WN3mepenue  yckopeHHss ~ CBOOOAHOTO  TaACHUS (peKoMeHI0BaHO
MCIOJIb30BaHUE IU(PPOBO Ta00paTOPUN).

W3ydenue JBWXKEHUS Tena, OpOLIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O MPSIMOM MNPONOPLHOHAIBHON 3aBUCUMOCTH MEXIY JAIbHOCTBHIO
NOJIETA U HAYAJIbHOW CKOPOCTBIO TENa.

N3yyeHne ABWKEHHS Tela MO OKPYKHOCTH C TOCTOSHHOM MO MOMYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTU Tepuojia OOpalleHHs KOHUYECKOr O MasTHHKA
OT €ro MapameTpoB.

Tema 2. /lunamuxa.



IlepBeii 3akoH Hprorona. MuepumanbHble cucTeMbl orcuéra. llpuHummn
oTHocuTenbHOCTH ["anmunes. HemHepuuanbHble CUCTEMBI OTCUETA (OMpEIEICHHE,
IPUMEDHI).

Macca tena. Cuia. [IpyHumn cyneprno3uuuu CHilL.

Bropoii 3akoH HproTOHA 111 MarepraibHON TOYKHU.

Tpernii 3ak0oH Hpr0TOHA I MaTEpUATIBHBIX TOUYEK.

3aKOH BCEMHMPHOTO TATOTEHHUS. ODKBUBAJICHTHOCTh TPABUTALMOHHOW W
VHEPTHOU MacCCBI.

Cuna TsKecTH. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO TAJEHUSI OT BBICOTHI
HaJ TOBEPXHOCTHbIO TIUIAHEThl M OT reorpaduyeckoil MmupoTsl. JIBHKEeHUE
HEOECHBIX TeJl U uX CIyTHUKOB. 3akoHbl Kemuepa. [lepBasi kocMuyeckasi CKOpOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec Tena. Bec Ttema, aBmxyiierocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpeHue. Cuila TpEHHUsI CKOJBXKEHUS W CHJIA TPEHHS
nokos. Koadounuent tpenus. Cuna CONpOTHBICHUS TPH JBWKEHUU Tela B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIBHOTO IBUKEHUS.

Hasnenune. I'unpocrarnueckoe aaBinenue. Cuna Apxumena.

TexHnueckrne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHl: MOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGmronenne nBrKeHUs TNl B MHEPIMAIbHBIX U HEMHEPIHAIBLHBIX CUCTEMAaX
OTCYETA.

[IpyHIKMT OTHOCHUTEIBHOCTH.

Kauenne AByX LMIMHAPOB WM IIAPOB PA3HOW MaCChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBbHO HEMHEPLUHUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHUE  paBHOJACKHCTBYIOIIEH  MPUIIOKEHHBIX K TEIy CUI C
IIPOU3BEICHUEM MACCHI T€Jla HA €r0 YCKOPEHUE B MHEPLIMAIbHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOZHHKAIOMIUX B PE3YJIbTATE B3aUMOACHCTBHUS TEN.

N3mepenne Macc no B3auMOJIEVCTBHIO.

HesecomocTts.

Bec Tena npu yCKOpEHHOM ITOABEME U MTAJICHUH.

LenTpobexHbIe MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHHUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

N3mepenre paBHOACUCTBYIONICH CUJI MPU JBUKEHUU OpycKa MO HAKJIOHHOU
IJTIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCMMOCTH BPEMEHHM JIBUXKEHHUS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 3aIaHHOE PACCTOSTHUE OT €r0 MAaCChI.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B IPYKUHE U
PE3UHOBOM 00pasiie, OT ux Aehopmaliuu.

N3yuenue NBUKEHUsI CUCTEMBI TEJ, CBS3AHHBIX HUTBHIO, IEPEKUHYTOU Yepe3
JETKUN OJIOK.

N3mepenue koddduiimeHTa TpeHus Mo BEIMYMHE YTI0BOTro KoddduimeHTa
3aBUCUMOCTH Frp(N).

HccnenoBanue NBUKEHUsI OpycKa MO HAKIOHHOW TUIOCKOCTH € MEPEMEHHBIM
K03 (HUIIMEHTOM TPEHHUSI.

N3ydyeHne nBUKEHUA IPy3a HA BAIly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomtotHo TBEpAoe Teno. I[locTymatenpbHOe M BpaliaTelbHOE JABUIKECHUE
TBEPAOro Tena. MOMEHT CHJIbI OTHOCUTEIBHO OCHM BpamieHus. [lnedo cuibl
CroxxeHue cujl, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

Y cnoBus paBHOBECHS TBEPAOTO TeENA.

VYcroitunBoe, HeyCTOMUMBOE, 0€3pa3IMuHOE PAaBHOBECHE.

TexHnueckne yCTpOHCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, peIIETYaThIE KOHCTPYKIIMH.

Hemoncmpayuu.

Y ciioBUs paBHOBECHS.

Bunael paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue ycnoBUW pPaBHOBECHUS TBEPAOrO TEJa, HUMEIOIIETO OCh
BpAaIlCHUSI.

KoHcTpyrnpoBaHne KpOHIITEWHOB U PACUET CUII YIIPYTOCTH.

N3ydenue ycTOMYUBOCTH TBEPAOIO TEJIA, UMEIOIIETO IUIOAb OIOPHI.

Tema 4. 3akonsl coxpanenus ¢ mexanuke.

NMnynbc MaTepuaabHOW TOYKH, CUCTEMBI MaTepUalIbHbBIX TOoUYeK. LlenTp Macc
CUCTEMBI MAaTEpUATIbHBIX TOUEK. Teopema 0 JBHKEHUU LIEHTPa Macc.

NMiynbe cuilbl M1 UI3BMEHEHUE UMITYIbCa TENa.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE IBHXKEHHUE.

MoMeHT uMIlylibca MarepuajbHOM TOYKH. lIperncraBieHue o COXpaHEHUU
MOMEHTA UMITYJIbCA B LICHTPAIbHBIX MOJAX.

Pabora cunbsl Ha ManoM W Ha KOHEYHOM mnepeMmenieHuu. ['paduueckoe
peJicTaBlIeHuEe PadOThI CUJIBI.

MOIIHOCTH CUJIBI.

Kunernueckasi sHeprusi MarepualibHOM Touku. Teopema 00 W3MEHEHHH
KUHETHUYECKOW SHEPTUU MATEPUATIBHOM TOYKH.



[loTeHIMaIbHBIE W HENOTEHLIHAIbHbIE CWIbl. [loTeHIMalbHas 3HEpPrus.
[loTenumanbHast sHeprust ynpyro aeopMHUpOBaHHON NpykuHbl. [loTeHunanbHas
SHEpPrusi Teiaa B OJHOPOJHOM IpaBUTAUMOHHOM Imone. [loTeHumnanbHas sHeprus
Tela B TPAaBUTALMOHHOM IOJI€ OJHOPOJHOrO IIapa (BHYTpH U BHE mmapa). Bropas
KOCMUYECKast CKOPOCTh. TpeThsl KOCMUYECKAsI CKOPOCTb.

Csi3p  pabOThl HEMOTEHIMAIBHBIX CHUJI C H3MEHEHUEM MEXaHM4YECKOU
SHEPruy CUCTEMBI Tell. 3aKOH COXPAaHEHUS MEXaHUYECKOI SHEPrUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHyM s WACATbHOW KUJIKOCTH Kak CJEIACTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW SHEPIHH.

TexHuyeckue ycTpoiicTBa M TEXHOJIOIMYECKHUE IMPOLIECCHI: JTBUXKEHHE PAKET,
BOJIOMET, KOMEpP, NPYKUHHBIM MHUCTOJNET, THPOCKON, (PUrypHOE KaTaHUE Ha
KOHBKaXx.

Hemoncmpayuu.

3aKOH COXpaHEHHs UMITYJIbCa.

PeakTruBHOE IBUKEHUE.

N3mepenne MOITHOCTH CUJIBL.

M3MeHeHne SHepruM Teja Mpyu COBEPIIEHUH padOTHI.

B3anMHble NpeBpanieHuss KUHETHYECKOM W IMOTEHLUHAIbHOW SHEPruil Impu
JEHCTBUU HA TEJIO CUJIbI TSHKECTH U CHJTBI YIPYT'OCTH.

CoxpaHeHue SHEpruy Npu CBOOOIHOM Ma/IEHUU.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

H3mepeHune nMiynbca Teja mo TOpMO3HOMY ITYTH.

W3mepenne cuiibl TATH, CKOPOCTH MOJENTH 3JEKTPOMOOWISI U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TeJla C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHus UMITYJbca MPU YIPYroM B3auMOJICHCTBUH.

N3MmepeHne KUHETUYECKOW YHEPTUH TeJIa 10 TOPMO3HOMY MYTH.

CpaBHEeHME W3MEHEHUS MOTEHIIMAIBHON 3HEPTUU MPYKUHBI C PaOOTON CHIIBI
TPEHUSI.

Omnpenenenue pabOThl CHIBI TPEHUS TpPU JIBMKEHUH Tela MO HAKJIOHHOM
IJIOCKOCTH.

Paznen 3. Monekyasipuasi Gu3snka ¥ TEpMOIHMHAMMKA.

Tema 1. OcHogbl MONEKYNAPHO-KUHEMUYECKOU MeOoPUU.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYJIsIpHO-KuHeTHUeckoil Teopun (MKT), wux
onbiTHOe oOocHoBaHue. Jluddysusa. bpoyHoBckoe nBuxkeHue. Xapaxrtep
JBIKEHUS M B3aMMOJEHCTBHS 4YacTHI] BewlecTBa. MOJAEIM CTPOEHHs TIa30B,
KHUAKOCTEH U TBEPABIX TElT U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ITHX



Mozeneil. Macca u pa3mepbl MoJekyd (atomoB). KonumdecTBo BelecTBa.
[Tocrosnnas ABoraspo.

TennoBoe paBHoBecue. Temmeparypa u cnocoObl e€ usmepenus. lllkama
temneparyp Llenbcus.

Mogenb uaealbHOrO raza B MOJEKYJISPHO-KMHETUYECKOW TEOPUU: YACTHUIIbI
rasza JIBH)KYTCS XaOTUYECKH U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

['azoBble 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KensBuna). 3akon JambroHa. M3ompoiieccsl B
UJcaIbHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe
IpEeJICTaBJIEHUE U30MPOLIECCOB: U30TEpMa, N30X0pa, U300apa.

CBs3p  MEXIy JABJICHUEM W  CPEIHEH KHUHETUYECKOM  dHEeprueu
NOCTYNATEAbHOIO TEMJIOBOIO JBMXKEHHUS MOJEKYN HACaIbHOro Tra3a (OCHOBHOE
YPaBHEHHE MOJIEKYIISIPHO-KUHETHYECKOW TEOPUH UJI€aTIbHOIO rasa).

CBs13b a0COJIIOTHON TeMIIepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOW HEPTUeN MOCTYyNaTEIbHOTO TEIJIOBOIO IBHKEHUS €€ YaCTHIL.

TexHnueckne yCTpPOWCTBA M TEXHOJIOTHYECKUE IIPOLIECCHI: TEPMOMETP,
O6apomeTp, MoJlydeHue HaHOMATEepPUaJIOB.

Hemoncmpayuu.

Mogenu 1BUXEHUS 4aCTHUIl BEIIECTBA.

Mopenb OpOyHOBCKOT'O IBUKEHUS.

Buneoposnuk ¢ 3anuceio peaabHOro OpOyHOBCKOTO JBUKEHHUSL.

Juddy3ust KUIKOCTEN.

Mogens onbita IlITepHa.

IIputsxeHne MOIEKyII.

Mogenu KpUCTaIuIMYeCKUX PelETOoK.

HaOmonenue u nccienoBaHue U30MPOIECCOB.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomul, npaKkmuKym.

HccnegoBanue mpolecca YCTAHOBIIEHHS TEIUIOBOI'O PAaBHOBECHS IpU
TETIO0OMEHE MEXKIY TOpsiuel U XOJIOAHON BOIOM.

N3ydeHne wu30TEpMUYECKOro rMpoiecca (PeKOMEHJOBAHO HCMOIb30BaHUE
udpoBoii 1abopaTopun).

N3ydyeHne n30XOpHOTro Mpolecca.

N3ydenue nzobapHoro mporecca.

IIpoBepka ypaBHEHHS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEIIHUX YCJIOBHM st
TEPMOJUHAMHUYECKOW CUCTEMBI. BHENTHNE U BHYTpEHHUE MapaMmeTpsl. [lapameTpsl
TEPMOJAMHAMHUYECKON CUCTEMBbl KaK CPEHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawasio TepMmoguHaMuku. (CaMONpoW3BOJIbHAsA — pelaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIIOBOMY PABHOBECHUIO.

Mopnenes wuaeanbHOrO rasa B TEPMOAMHAMUKE — CHCTEMa YpPaBHEHMIA:
ypaBHeHHe MeHnneneeBa—KianeipoHa U BBIPAKEHUE U1 BHYTPEHHEW JHEPIUU.
VYca0BHUsSI TPUMEHUMOCTH 3TOM MOJENU: HU3Kasi KOHLEHTPALUsl YaCTHILI, BBICOKHE
TeMmIiepatypsl. BeipaxkeHue A1 BHYTPEHHEW 3HEPruu OJIHOATOMHOIO HJI€aIbHOTO
rasa.

KBa3ucraTnueckrue 1 HEeCTaTUYECKUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKE. Bbrancienue paboTel o rpaguky
npoiiecca Ha PV-auarpamme.

Temmonepenayua  kak  cmocod  M3MEHEHMS  BHYTPEHHEH  SHEpIruu
TEPMOJMHAMUYECKOM  cucTeMbl 0e3  coBepuieHuss paboTsl.  KoHBekius,
TEMJIONPOBOJHOCTD, U3TyYEHUE.

KonnuectBo TerioTel. TenmnoéMkocTh Tena. YaelnbHas W MOJSIpHas
TEIJIOEMKOCTH BeIlleCTBA. YpaBHeHHME Maniepa. VYenpHas TemiaoTa CropaHus
ToriMBa. Pacyér KonmuvecTBa TEINIOTHI Tpu Terionepenade. [lonstue 00
aanabaTHOM Ipoliecce.

IlepBbIii 3aKOH TepMOAMHAMHMKH. BHyTpeHHss »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak  Mepbl  W3MEHEHHS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoli 3akOH TEpPMOAMHAMUKH JUJII PAaBHOBECHBIX MPOLIECCOB: YEPE3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHCTEMBI MPOXOAUT
eIMHCTBEHHAs aguadara. AOCONIOTHAA TeMIeparypa.

Bropoli 3akOH TEpMOJMHAMHMKH JUISI HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOJKHO TEpeIaTh TEIJIOTY OT 00Jiee XOJIOIHOIO Tea K 6oJiee HarpeToMy 0e3
komrmeHcanuu (Knaysuyc). HeobpatuMocTs TprpOIHBIX TIPOIECCOB.

[Tpunnune! nectus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII. [ukn Kapno.

DKOJIOTUYECKHUE ACHEKThl MCIOJIb30BaHUs TEIUIOBBIX JBHrarenei. TeroBoe
3arpsAi3HEHUE OKPYKAIOLIEH CPE/IbI.

TexHuyeckue ycTpoWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJOJIUIIbHUK,
KOHIUIIMOHEp, U3CJIbHBIA M KapOIOpaTOpHBIN JIBUraTeld, IMapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KHX TEMIEPaTyp, YTWIM3aLUUS «TEIUIOBBIX» OTXOJOB C
MCITOJIb30BAaHUEM TEIJIOBOI'O HACOCA, YTHIIM3AIUs OMOOPTraHUYECKOrO TOIINBA IS
BBIPA0OTKHU «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3meHeHne TeMieparypbl Ipu aInadaTUYECKOM PaCITUPEHUH.

Bo3nymHoe orauso.

CpaBHeHUE yI€JIbHBIX TENIOEMKOCTEN BEIIECTB.



CriocoObl U3MEHEHHSI BHYTPEHHEN YHEPTUU.

HccnenoBanue aquadaTHOro Mporecca.

KoMIbroTEpHBIE MOJIENHN TETUIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.

N3mepenne yaenbHON TeIIOEMKOCTH.

HccnenoBanue nporecca OCThIBAaHMS BELIECTBA.

HccnenoBanue aquabdaTHOro mpoiiecca.

N3ydeHne B3aMMOCBS3M DHEPIUU MEKMOJIEKYJSIPHOIO B3aMMOJECUCTBUA U
TEeMIIepaTypbl KHIIEHUS AKUJKOCTEH.

Tema 3. Azpecamnibie cocmoanus eewyecmea. Dazosvie nepexoonl.

[lapooOpazoBanue u KoHJeHcanus. McmapeHwe u KumneHue. Y JienbHas
TEIUIOTa MapooOpa30BaHUs.

Hacpimennele u HeHachblleHHblE mapbl. KadecTBeHHas 3aBUCUMOCTH
IUIOTHOCTH Y JABJICHUs HACBILIEHHOI'O Mapa OT TEMIIEpPaTyphl, UX HE3aBUCUMOCTH
0T 00bEMa HACBIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT J1aBJICHHUS
B KUJKOCTH.

BrnaxxHocTs Bo3nyxa. AOCONIOTHASI U OTHOCUTENIbHAS BIA)KHOCTb.

Teépnoe teno. Kpucramnueckue u amoppHbie Tena. AHU30TPOIHS CBOMCTB
KpuctayuioB. IlnaBneHwe M Kpucraiumsauus. YJIenbHas TEIUIOTa IUIABJICHHUS.
Cyb6numanusi.

Hedopmanum tBEpaoro tena. Pactsokenue u cxxarue. Caur. Monyns FOHra.
[Ipenen ynpyrux aedopmarmii.

TemoBoe pacmmpeHue KUIAKOCTEH U TBEPABIX Tel, 00ObEMHOE M JMHEHHOE
paciupenre. AHTapMOHM3M TEIJIOBBIX KOJIEOAHUN YacTUIl BEUIeCTBa KaK MPUYMHA
TEIJIOBOTO PacIIMpEeHus Tel (Ha KaUeCTBEHHOM YPOBHE).

[IpeobpazoBanue sHEpruM B (Ha30BBIX MEPEXOIAX.

VYpaBHeHue TemoBoro OaiaHca.

IToBepxHocTHOE HaTsDKeHHE. KOd(OUIMEHT MOBEPXHOCTHOIO HATSHKEHUS.
Kanumiapusle sBienns. J[aBneHue nox NCKPUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyia Jlannaca.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKHE IIPOLECCHI:  KUIKHE
KPUCTAJLJIbI, COBPEMEHHBIE MaTEPUAIbI.

Hemoncmpayuu.

TerutoBoe pacmmpeHue.

CBolicTBa HaCHIIICHHBIX apOB.

Kunenwne. Kunenue npyu noHMKEHHOM JTaBJICHUH.

N3mepenue cuibl MOBEPXHOCTHOI'O HATSKEHUS.

OnBITHI C MBUIBHBIMU IJIEHKAMH.

CmauuBaHue.



KanumiapHble sBiIeHUS.

Mopenu HEHBFOTOHOBCKOM KUIKOCTH.

CriocoObl U3MEpPEHHUsI BIIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunbr nedopmaruii.

Hab6monenue mansix gedopmariuid.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTIapEHUS )KUIKOCTEM.

N3mepenue ynenbHON TEIUIOTHI IJIaBICHUS JIbJA.

N3y4yeHne CBOMCTB HACBILIEHHBIX IIAPOB.

N3mepenre aOCOMIOTHOM BIAXHOCTH BO3JlyXa M OIIEHKAa Macchl NapoB B
NOMEUIEHUU.

N3mepenne kordduimeHTa moBepXHOCTHOTO HATSIKEHUS.

N3mepenue monyisa FOHra.

HccnenoBanne 3aBUCUMOCTH — JedopMaliid  pe3HMHOBOro  obpasua  oT
MPUJIOKEHHON K HEMY CHJIBL.

Paznen 4. dinekTrponuHaMuKa.

Tema 1. dnekmpuueckoe noJe.

Onextpuzauus Tel U €€ NPOSBICHUA. OJIEKTpUYeCKHid 3apsan. JlBa Buaa
DJEKTPUYECKUX 3apsAfoB. [IpOBONHMKM, HMAJIEKTPUKA W MOJYHPOBOIHUKH.
OneMEeHTapHbI JJIEKTPUYECKUM 3apsAl. 3aKOH COXPAHEHUS AIIEKTPUUYECKOIO
3apsna.

B3anmoperictBue 3apsaaoB. Toueunsie 3apsaabl. 3akoH Kymona.

Dnektpuueckoe none. Ero neiicTBre Ha 31€KTPUUECKUE 3apsiibl.

Hanpsok€éaHocte  anekTpuueckoro  mois.  [lpoOubiii  3apsia.  Jlunuwm
HANPsLKEHHOCTH AJEKTPUUYECKOro 1moisi. OMHOPOJHOE IJIEKTPUUYECKOE MOJIE.

[ToTeHIHATBHOCTD AJIEKTPOCTATUYECKOrO ToJid. Pa3HOCTh MOTEHLMANOB U
HarnpspbkeHue. [loTeHumanbHas SHeprus 3apsaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHman 3neKTpocTaTHYecKoro noisi. CBsi3b HANPSHKEHHOCTH MOJIL U Pa3HOCTH
NOTEHLIMAJIOB I DJIEKTPOCTAaTHYECKOro Tojisi (Kak OJAHOpPOJHOIO, Tak M
HEOIHOPOIHOTO).

[IpyuHUOMT CyNIEpIO3UIINU IEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsima. [lonme paBHOMepHO 3apsikeHHON cdepnl. [lome
PaBHOMEPHO 3apsHKEHHOro mo oO0béMYy mapa. [lone paBHOMEpPHO 3apsKEHHOU
OeckoHEeUHOM mIockocTU. KapTuHbl JMHMM HanpssKEHHOCTH JTUX TOJEH |
AKBUITOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B JIIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3apsA10B.

JuanexTpuku B AJIEKTPOCTATUYECKOM ToJIe. Jlnanexrpruyeckas
IIPOHMUIIAEMOCTH BEILIECTBA.



Konaencarop. D1eKTpoEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTh IIOCKOIO
KOHJIEHCATOpa.

IlapamienbHOe coeMHEHNE KOHIeHCcaTopoB. IlocnenoBarenbHoe coenuHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

JIBrxkeHHE 3apsyKEHHOW YaCTUIBI B OJJHOPOIHOM 3JIEKTPUUECKOM ITOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHYECKHE IMPOLECCHL: AJIEKTPOCKOIL,
AIIEKTPOMETP, JJEKTPOCTAaTUYECKash 3allUTa, 3a3eMJIEHUE DJIEKTpOnpubOopoB,
KOH/JIeHCaTOphI, renepatop Bau ne ['paada.

Hemoncmpauuu.

Y CTpONCTBO U NIPUHIUII IEUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX TUIACTHH.

Mopnens anekTpocTaTudyeckoro reneparopa (Ban ne ['paada).

[IpOBOIHUKH B DNEKTPUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3alIUTa.

Y CTpOoNCTBO U JEUCTBUE KOHJCHCATOPA IOCTOSIHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH ILIOCKOIO KOHJEHCaTopa OT IUIOIIAAH
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUAJIEKTPUUECKOU IPOHUIIAEMOCTH.

DHeprus JIEKTPUUECKOr0 NOJIA 3aPSKEHHOI0 KOHIEHCATOpA.

3apszKa 1 pa3psaKa KOHJEHCATOpa Yepe3 pe3UcCTop.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomuol, npaKmuKym.

OneHka cui B3aMMOJEVCTBUSA 3aPSKEHHBIX TEL.

HaOmonenune npeBpallieHust SHEPruu 3apsbkeHHOTO KOHIEHCATOpa B SHEPTHUIO
U3JIy4EHUSI CBETOAMO/A.

N3y4yeHne npoTekaHus TOKA B LIENHU, COAECPKAILLEW KOHIAEHCATOP.

Pacnpenenenue pa3HOCTH MTOTEHIIUAJIOB (HampsKeHUs) npu
MIOCJIEIOBATEIBHOM COEIMHEHUN KOHJIEHCATOPOB.

HccnenoBanne paspsana KOHACHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmMpuiecKuil mok.

Cuia Toka. IlocTOsSIHHBIN TOK.

VYcnoBusi CyleCTBOBaHMS MOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. McTouHMKH
toka. Hanpsoxkenne U u DJ1C &.

3akoH Oma [J1s y4acTKa LEeTu.

DIEKTPUIECKOE COIIPOTHBJICHUE. 3aBUCUMOCTh COIIPOTUBJICHUS
OIHOPOJHOI'O MPOBOJAHUKA OT €ro JUIMHBI M IUIOIIAANA IONEPEYHOrO CEYCHHS.
Y nenpHOe COMPOTUBJIEHUE BEIIECTRA.

IlocnenoBarenbHOE, MAPAIIIEIBHOE, CMEIIAHHOE COCIMHEHUE ITPOBOIHUKOB.
Pacuér pa3BeTBnEéHHBIX dekTpudeckux neneil. [Ipasuna Kupxroda.



Pabora sanextpuueckoro Toka. 3akoH [xoymsa—JIenna.

MOIIIHOCTh 3JIEKTPUYECKOTO TOKA. TemioBas MOUIHOCTb, BbIAENsIEMasl Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTHBIICHHUE HCTOYHHUKA TOKAa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) DJIGKTPUYECKOM 1enu. MOIIMHOCTh MCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

KonaencaTop B 11enu MOCTOSHHOIO TOKA.

TexHuyeckne ycTpoMCTBA M TEXHOJOTMYECKHE MPOLECCHL: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK IIEKTPUIECKOU JHEPTUH.

Hemoncmpauuu.

N3MepeHure cuiibl TOKa U HaIPsKEHUS.

HccnenoBaHne 3aBUCMMOCTH CUJIbI TOKAa OT HANpPSDKEHUS UIsl PE3UCTOPA,
JaMIIbl HAKAJIIMBAHMS U CBETOIMO/A.

3aBUCHUMOCTh COINPOTUBJICHUS LWIMHAPUYECKUX MHPOBOAHUKOB OT JJIMHBI,
IJIOLIAAH MOMEPEYHOI0 CEYEHU U MaTepuaa.

HccnegoBaHne 3aBUCUMOCTHU CHIIBI TOKA OT COIPOTUBIIEHUS MPU MMOCTOSHHOM
HaIPSKECHUH.

[Ipssmoe n3mepenne DJIC. KopoTkoe 3aMbIKaHME raIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHEIO0 CONPOTUBIICHUS.

Cnoco0Onl coeTMHEeHNsT UICTOYHUKOB Toka, J/[C GaTtapeil.

HccnegoBanue pa3HOCTH MOTEHUHUATIOB MEXAY IMOJIOCAMU HCTOYHUKA TOKA
OT CUJIbI TOKA B LEIIH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

HccnenoBanne CMEIIaHHOTO COEIMHEHUSI PE3UCTOPOB.

H3MepeHure yneabsHOro ConpoTUBIECHUS TPOBOHUKOB.

HccnegoBanue 3aBUCMMOCTHM CHJIBI TOKA OT HaOpsDKEHUs IS JIAMITBI
HaKaJIMBaHUS.

VYBenuueHue npejena u3MEpeHus amnepMmerpa (BoJIbTMETPaA).

N3mepenue DJ1C 1 BHYTpEHHET O COMPOTUBIICHHS] UCTOYHUKA TOKA.

HccnenoBanue 3aBucumoctd J/]C raapBaHMYECKOrO 3JEMEHTAa OT BPEMEHU
MIPU KOPOTKOM 3aMBbIKaHUH.

HccnegoBaHne pa3sHOCTH MOTEHUHUATIOB MEXAY IMOJIOCAMU HCTOYHHUKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBanrue 3aBUCUMOCTH MOJE€3HOM MOUTHOCTA MCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 paznuunslx cpeoax.

DneKTpuuecKkass MPOBOAUMOCTh  PA3NMYHBIX  BEUIECTB.  DJEKTPOHHAs
POBOJIMMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb CONPOTHUBJICHUS METAJUIOB OT
TemiiepaTypbl. CBEpXITPOBOIUMOCTb.



DneKkTpu4ecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[lonynpoBOAHUKH. CoOcTBeHHas 51 IIPUMECHAsI  NPOBOAUMOCTH
noJaynpoBoAHUKOB. CBoiicTBa p—N-niepexoza. IlonynpoBoaHuKoBbIE TPUOOPHI.

DJIEKTPUYECKAN TOK B JJIEKTPOIUTAX. DJIEKTPOIUTHYECKAS IUCCOLMAIHS.
DnekTponus. 3akoHbl Dapajnes s AIEKTPOIn3a.

DJIEKTpUUYECKU TOK B ra3zax. CamMOCTOSITENIbHBIN M HECAMOCTOSATEIIbHBIN
paspan. Paznuunble TUIIBI caMOCTOATENBHOTO paspsiaa. Momuus. 1lnazma.

TexHuyeckne yCTpoWCTBAa M IPAKTUYECKOE IPUMEHEHUE: Tra3opa3psiaHble
JaMIbl, 3JIEKTPOHHO-Ty4YeBas TpyOKa, MOJYIPOBOAHUKOBBIE MPUOOPHL: U0/,
TPaH3UCTOpP, (POTOAMON, CBETOAMOMA, TalbBaHMKa, paUHUpPOBAHUE MEIH,
BBITJIaBKA aTIOMUHUS, SJIEKTPOHHAST MUKPOCKOIIHSL.

Hemoncmpayuu.

3aBUCUMOCTb COIPOTUBIICHHS] METAJJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB IEKTPOJIUTOB.

3akoHslI 3nekTpoau3a dapanes.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYyXa.

CpaBHEHHME TPOBOAMMOCTH METAJUIOB U MOy POBOJIHUKOB.

OnHOCTOPOHHSASI TPOBOAMMOCTD THOAA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Hab6mronienue anekTposusa.

N3MepeHne 3apsia OJHOBAJIEHTHOTO MOHA.

HccnenoBaHnne  3aBUCUMOCTH  COIIPOTHBIIEHMS ~ TEPMOPE3HUCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

Du3nYeCKHH NMPAKTHKYM.

Crioco6bl n3MepeHust PU3NYECKUX BEITMYHUH C UCIOJIb30BAHUEM aHAJIOIOBBIX
U HUQPPOBBIX U3MEPUTENBHBIX MTPUOOPOB U KOMIBIOTEPHBIX TaTUYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCHUTEJIbHBIE TTOTPEIIHOCTH U3MEpPEHUN (DU3UYECKUX BEIUYHUH.
OueHka rpaHui] HOrPEeIIHOCTEMN.

IIpoBeneHne KOCBEHHBIX H3MEPEHUM, HCCIECIOBAaHUM  3aBUCUMOCTEN
(¢u3nYecKuX BEIWYUH, MPOBEpKa MPEIIOKEHHBIX Tumore3 (BbiOOp u3 pador,
OMMCAaHHBIX B  TEMATHUYECKUX  pa3feinax «YUYECHHMYECKHH  OSKCIEPUMEHT,
1abopaTopHbIe padOTHI, TPAKTHKYM) ).

MexnpeameTrHbie CBS3H.

N3yuenne kypca ¢usuku yriayonéHHoro ypoBHs B 10 kiacce
OCYHIECTBIIETCS C YUETOM COJEPKATEIBHBIX MEKXIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpauu U TEXHOJIOTHUH.

Mesicnpeomemuoie nOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO08 HAYUHO20
no3HanuA: SIBJICHWE, HAy4YHbIA (akT, rumores3a, Quanyeckas BeIUMYHMHA, 3aKOH,



TEOpUs, HAONIOJCHHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIEIb, H3MEPEHHE,
MOTPELTHOCTH U3MEPEHUM, U3MEPUTENbHBIC TPUOOPHI, ITUdpoBas 1abopaTopusi.

Mamemamuxka: penieHUe CcUCTeMbl YypaBHeHUU. JlunelHas ¢yHKIUA,
napabouna, runepooia, uX rpauku U cBoWcTBa. TpUroHOMeTpUYECKUe (PYHKIIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO.
BekTophl 1 MX TPOEKLIMHU HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonozua: Mmexannueckoe ABMKEHHUE B KUBOW mpupone, nuddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HEHHUE OKPYKAIOIIEH Cpeibl,
yTUJIM3alKsl OMOOPraHUYecKOro TOIUIMBA IS  BBIPAOOTKH  «TEIJIOBOM» H
3JIEKTPOIHEPTUHU, IOBEPXHOCTHOE HATSHKEHUE U KATUJUIPHBIC SIBJICHUS B IPUPOJIE,
AIEKTPUUECKUE SIBJICHUS B )KMBOU MPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHE aTOMOB U MOJEKYII,
MOJIb BEIECTBAa, MOJSIpHAas Macca, IOJIy4Y€HHE HAHOMATepUajoB, TEIJIOBBIE
CBOMCTBA TBEPABIX TEJ, KUIKOCTEH U Ta30B, KUJIKUE KPUCTAIUIbI, HIEKTPUUECKHE
CBOMCTBA METAJLIOB, 3JIEKTPOJIIMTUYECKAS] AUCCOLUMALNS, TaJbBAHUKA, AJIEKTPOHHAs
MUKPOCKOTHSI.

T'eozpagpua: BnaxxHOCTH BO3/AyXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonozua: nipeoOpa3zoBaHUE ABUKEHUN C UCIOJIB30BAHHEM MEXAaHU3MOB,
y4€T CYXOro M IKHUJIKOTO TpPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIUU
(KpOHIITEIH, pelméryaTble KOHCTPYKIMH), UCHOJb30BAHUE 3aKOHOB COXpPaHEHUS
MEXaHUKHA B TEXHUKE (TMPOCKON, BOAOMET W JAPYrue), BUTATEIh BHYTPEHHETO
Cropanusi, mapoBas TypOHUHA, ObBITOBOM XOJOAWJIbHUK, KOHIUIIMOHEP, TEXHOIOTUU
NOJIYYCHUSI COBPEMEHHBIX MaTepuajioB, B TOM YHUCJIE€ HAHOMAaTepHalioB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHHUE 3JIEKTPONpUOOpOB,
ra3opaspsiiHbIE JIAMITbl, TOJYIPOBOJHUKOBBIE MPUOOPHI, ralbBaHHKA.

11 KUIACC

Pa3znen 4. dnekrpoanHaMuKa.

Tema 4. Maznummnoe no.e.

B3anmopencTBue NOCTOSHHBIX MArHUTOB H  IPOBOJHHUKOB C TOKOM.
MarnutHoe mnosie. BexkTtop MarHuTHOM wuWHAYKUuUW. [IpuHUMI cynepno3uuuu
MAarHuTHBIX MTOJIEH. JIMHUY MarHUTHON WHTYKIIUU.

MarnuTtHoe 1oJie TPOBOJAHUKA C TOKOM (MPSAMOro MPOBOAHUKA, KATYIIKU U
KpyroBoro ButTka). OneIT Ipcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHiia, e€ HanpaBlICeHHE U MOYJb. [[BHKEHHE 3apsiKEHHOW YaCTUIIBI
B OJITHOPOJTHOM MarHuTHOM rnose. Pabora cuiel Jlopenna.

MaruautHOe nose B BemecTse. @eppoMarHeTuky, napa- U JnaMarHeTUKH.



Texauueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IIPUMCHCHHC

ITOCTOSTHHBIX MAarHuToB, AJIEKTPOMAarHuTOB, TEeCTEeP-MYIbTUMETD,
AJICKTPOIBUTATENb SIKOOU, YCKOPUTENIN dJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

KaptuHa  nuHMH  MHOYKIMA ~ MarHUTHOIO  IOJS  IOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTtuna nuHMi MarHuTHOW MHAYKIWAW TOJISI AJIMHHOTO MPSIMOTO ITPOBOJIHUKA
Y 3aMKHYTOI'O KOJIBIIEBOT'O ITPOBOJHHUKA, KATYIIKH C TOKOM.

B3anmopenicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Amnepa.

HeiictBrue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

HaGmronenue nBr>KeHHs Iy4YKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[Tpuanun JNEUCTBUSA BJIEKTPOU3MEPUTEIILHOT O npudopa
MAarHUTORJIEKTPUYECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBaHne MarHUTHOTO TOJISI HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB peppOMArHeTHUKOB.

HccnenoBanue neicTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.

N3mepenue cubl Amrepa.

N3ydenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenrie MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMITepa.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBneHne 3yeKTpOMarHUTHOM WHAYKUMH. [lIOTOK BEKkTOpa MarHMTHOMN
uaaykuun. OJC uHAaykuuMu. 3aKoH AIEKTPOMAarHuTHOM uHaykuun Dapajes.
Buxpesoe anekrpudeckoe nose. Toku Dyko.

OJC uHAYyKUMU B MNPOBOAHUKE, NBUKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
noJIe.

ITpasuiio Jlenua.

NunykTtuBHOCTE. Karylika WHAYKTMBHOCTM B LENH IOCTOSHHOIO TOKA.
Asnenune camonnaykiuu. I1C caMOMHAYKIUY.

DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCHl: WHAYKIIMOHHAsS
M€4b, COJICHOU/I, 3aIINTa OT AIEKTPU3ALNU TEN MPU JBHKEHUH B MATHUTHOM IT0JIE
3eMIIH.

Hemoncmpayuu.

HabGmronenne siBjeHUS 3JIEKTPOMarHUTHOM WHTYKITHH.

UccnepoBanue 3aBucumoctd IDJIC WHAYKIUMHU OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.



IIpasuio Jlenna.

[lagenve MaruuTa B alIOMUHUEBON (MeHON) TpyOe.

SIBneHUE CAMOWHTYKLIUH.

HccnenoBanne 3aBucumoct J/1C caMOMHAYKIIMM OT CKOPOCTH H3MEHEHUS
CWJIBI TOKA B LIEMH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

HccnenoBanue BICHUS 3JIEKTPOMarHUTHOM MHIYKITUH.

OnpeneneHne MHAYKIIMU BUXPEBOIO MarHUTHOTO MOJIS.

HccnenoBanue sBICHUS CAMOMHIYKIUU.

C6opka MoJieH JIEKTPOMAarHUTHOTO T'eHEPaTopa.

Pa3zgen S. KoneOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

Koneb6arensHas cuctema. CBoOOHBIE KOTEOAHUS.

["apmonunyeckue konebanus. KuHemarnueckoe M JUHAMUYECKOE OIMMCAHHE.
DHEpPreTHYecKoe ONUCaHNE (3aKOH COXPAaHEHUS MEXAaHMYECKOW 3Hepruu). BuiBoa
JTUHAMUAYECKOTO OMUCAHUsI TAPMOHUYECKUX KOJeOaHUM U3 UX DHEPreTUYECKOro u
KMHEMAaTHUYECKOT O OMUCAHUS.

Amvmntyna u ¢aza koneOanuil. CBA3b aMIUIMTYAbl KOJ€OaHUN HCXOIHON
BEJIMYMHBI C aMIUIUTYJaMU KOJIEOaHUN €€ CKOPOCTU U YCKOPEHHUSL.

[lepuon u uacrora konebanuii. Ilepuos Mayibix CBOOOJHBIX KoJeOaHUM
MaTeMaTUyecKoro MastHuka. Ilepuon CcBOOOAHBIX KOJNE€OaHUN MPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxaromux kKonedaHusx. BeiHyxkaeHHbIe KoneOaHus. Pe3onaHc.
Pe3onancnas kpuBas. BumsHue 3aryxaHusi Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOAHMS.

TexHuyeckne ycTpoicTBa M TEXHOJIOTMYECKHE MPOLECChl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuck K01e0aTenbHOTO IBUKCHUS.

HaGmronenrie HE3aBUCUMOCTH TepUoa MalIbIX KOJeOaHuil rpy3a Ha HUTU OT
AMILTUTY/BL.

HccnenoBanue 3aTyxaronux Kojie0aHui U 3aBUCUMOCTH MEPHO/Ia CBOOOTHBIX
KoJIeO0aHUU OT COMPOTUBIICHHUS.

HccnenoBanue KojebaHUl Tpy3a Ha MACCUBHOM TIPYKHHE C LEIbIO
(opMHUpOBaHUS NPEICTABIECHUN 00 UACaIbHON MOJIEIH MPYKUHHOTO MasATHUKA.

3aKOH COXpaHEHMs SHEPrUU IIPH KOJICOAHUAX rpy3a HA MPYKUHE.

HccnenoBanue BBIHYKICHHBIX KOJICOAHUH.

Hab6mronenne pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.



W3mepenne mnepuoaa CBOOOAHBIX KOJEOAHWI HUTSHOIO W MPYKHUHHOTO
MasATHUKOB.

N3yueHne 3akOHOB IBUKEHUS Tella B X0/1€ KoJeOaHU Ha yIpyroM IO/BECE.

N3ydeHune NBM>KEHUS] HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue 3HEPTUU B MIPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTYXAOIUX KOJIEOAHUI.

HccnenoBanre BBIHYXEHHBIX KOJICOaHUI.

Tema 2. InekmpomazHumnsle Konedanus.

Konebarenbubiii kKoHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
uaeaabHOM KojebareabHoM KoHType. dopmyna Tomcona. CBs3b aMIUIUTYIbI
3apsifia KOHAEHcaTopa C aMIUIMTYA0U CUJIbI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHHMs YHEPTUU B UIEAITBHOM KOJEOATETbHOM KOHTYpE.

3aTyxaroiiue 3JIEKTPOMArHUTHbBIE KojieOaHus. BoiHyX/1€HHBIE
AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemenHblid TOK. MOIIHOCT MEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEUCTBYIOIIEE 3HAUYCHHE CUJIbI TOKA W HANpsHKEHUS TpU PasiuyHOu  Qopme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycOMJanbHBI NEPEMEHHBI TOK. Pe3uCTOp, KOHAEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LIENM CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HampsxeHui.

Uneanbusiii  Tpanchopmatop. [lpousBoacTBo, mepemaya u MOTpeOICHHE
AJIEKTPUYECKOU JHEPTUU.

DKOJIOTUYECKUE PUCKH TP MPOU3BOJACTBE 3JIEKTpodHepruu. KynbpTypa
MCIIOJIb30BAHMS JJIEKTPOIHEPT U B TOBCEAHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBa M TEXHOJIOTMYECKHE MPOLECCHI: AIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUU JIEKTPOIEpeaay.

Hemoncmpayuu.

CBOOO/IHBIE 2JIEKTPOMArHUTHbIE KOJIEOAHMUS.

3aBUCHUMOCTh 4acTOTHI CBOOOJHBIX KOJIEOAHUI OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpA.

OcuuorpaMMBbl 3JIEKTPOMArHUTHBIX KOJIeOaHHi.

['enepaTop He3aTyxXaroUMX JIEKTPOMArHUTHBIX KOJICOAHUH.

Mogenb 3JIEKTPOMarHUTHOTO TEHEPATOopa.

BoIHyXK1€eHHbIE CHHYCOUAAJIbHBIE KOJIEOaHMUs.

Pe3ucrop, karymka WHAYKTHBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOIO
TOKa.

Pe3oHaHc 1mpu 1OCIENOBAaTEIbHOM COEAUHEHUM PE3UCTOPA, KaTYLIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

VY cTpoiicTBO M IPUHIIUI IEHCTBUSI TpaHCPopMaTopa.



Mopenb TUHUH 3JEKTpOnepeaayu.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccrnenoBanue mepeMEHHOTO TOKa 4epe3 IMOCIe0BAaTEIbHO COSAMHEHHBIC
KOHJIEHCATOP, KaTYIIKY U PE3UCTOP.

Halmonenne s1eKTpoMarHuTHOTO pe30HaHCa.

HccnenoBanne paboThl HCTOYHUKOB CBETA B MU NIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUMHbLE GOJIHDL.

MexaHndeckue BOJIHBI, YCJIOBHS WX pacmpocTpaHeHus. Ilomepeunbie u
npoaosbHble BOJHBL [lepuon, CKOpoOCcTh pachpoCTpaHEHHWs W JAJIMHA BOJHBIL.
CBoiicTBa MEXaHMYECKUX BOJH: OTpPaKEHHWE, TMPEIIOMJICHHWE, MHTEepPEepeHIns |
nudpakius.

3Byk. CkopocTb 3ByKa. [' pomkocTs 3Byka. Bricora Tona. TemOp 3ByKa.

[ITymoBOE 3arpsi3HEHUE OKPYKarOIIEH Cpe.bl.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS M3IYYEHHUS JIEKTPOMATrHUTHBIX BOJIH.
B3anmHast opueHTanusi BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CpoiicTBa  2JEKTPOMAarHUTHBIX  BOJIH:  OTPaKEHHUE,  IPEIOMIICHUE,
noJisipu3anusi, uHTepdepeHuus u JudpaKims.

[Ilkana 351eKTPOMAarHUTHBIX BOJIH. [IpuMeHeHue 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMIIBI paANOCBA3U U TeNeBUIeHUS. Paaronokanus.

DIEKTPOMarHUTHOE 3arpsi3HEHNE OKPY KAIOIIEH Cpebl.

Texnuueckne yCTpOHCTBA M NPAKTUUECKOE NPUMEHEHHUE: MY3BbIKATbHBIC
UHCTPYMEHTBI, pajiap, paAuonpuEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yIBTPa3BYKOBasl TUAarHOCTHKA B TEXHUKE M MEIUIIMHE.

Hemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHHE MOTIEPEUYHBIX U TPOAOTIHHBIX BOJH.

Konebumomeecs Te10 Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTbH JJIUHBI BOJIHBI OT YaCTOThI KOJICOAHU.

HaOmronenue otpaxeHus ¥ MpeoMIIEHUsI MEXaHUYECKUX BOJIH.

HaOmonenune unrepdeperiinu u Auppakiiii MEXaHUYECKUX BOJH.

AKYCTHYECKHMI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaOmonenne cBsS3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIMTYIOH U
4acTOTOM KoJIeOaHMil.

HccnenoBaHne  CBOWCTB — DJEKTPOMArHUTHBIX — BOJIH: OTpaXXEHHUE,
IpEIOMIICHHE, TTOJsIpU3aIius, AU paKius, HTephepeHITHs.

Oo6HapyxeHre HHGPAKPACHOTO U YIbTPaA()UOTIETOBOTO U3ITYICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, NPAKMUKYM.



N3y4yeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacripocTpaHeHus 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHENHOE pacpOCTpaHEHNUE CBETAa B OJHOPOAHOM cpene. Jlyd caera.
ToueuHbIN UICTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBera. [locTtpoeHue n3oOpakeHuil B
miockoM 3epkaiie. Cpeprueckue 3epkana.

[Tpenomnenue cBera. 3aKOHbBI PETOMIICHUS CBETa. AOCOIOTHBIN MOKa3aTeb
npenomiieHusi. OTHOCUTENbHBINA MOKa3aTeNb MnpesomieHus. IIoCTOSTHCTBO 4acTOThI
CBETAa W COOTHOIIEHHWE JUIMH BOJH MpPU IEPEXOAE MOHOXPOMATHYECKOIO CBETa
yepe3 rpaHully pasjena ABYX ONTUYECKUX CPell.

Xon nyueit B mpusme. [ucnepcus cBera. CIOXKHBIA COCTaB OEJIOro CBETA.
[Ber.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHplil yroyl MOJHOr0 BHYTPEHHETO
OTpaKEHUS.

CobOuparomue u pacceuBaromue JHH3bL. ToHkas JsuH3a. DOKycHOE
paccTosiHUE M OINTHYECKas CHJIa TOHKOW JMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOSHUS TOHKOW C(HEpUUYECKON JMH3bI OT €€ T€OMETPHUH U OTHOCUTEIBHOIO
IIOKa3aTesIsl IPEIOMIICHMUS.

@opMysa TOHKOH JIMH3BL. Y BEIMYCHHE, TABAEMOE JIMH30M.

Xoxa ayya, MPOLIEIUIErO JIMH3Y MOJ MHPOW3BOJBHBIM YIVIOM K €€ IJIaBHOU
ontuueckor ocu. llocTpoeHne wW300paKeHH TOYKM W OTpe3Ka MNpsSAMOW B
coOMparoUIMX U pacCEeMBAIOIIMX JIMH3aX U UX CUCTEMAX.

Ontuueckue mpubopsl. Paspemraromas cnocoOHocTh. ['1a3 kak onTuyeckas
cUCTEMa.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBas onrtuka. HWuTtepdepenuns cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBust HaOMIOAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EepeHLIHMOHHOM
KapTUHE OT JBYX KOIEPEHTHBIX HWCTOYHHUKOB. [Ipumephl Ki1acCHYecKHx
UHTEPPEPEHIIUOHHBIX CXEM.

Judpakuust cera. JludpakiuoHHas pemérka. YCIOBHE HAONIOACHUS
[JIABHBIX ~MAaKCMMYMOB TP MaJCHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(hPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckne yCTpONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: OYKH, JIYIa,
nepuckon, (oroanmnapar, MUKPOCKON, MPOEKLIHWOHHBIM armapar, MpPOCBETICHHE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PpaKIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanue npeiaoMIIeHUs CBETA.

Habmronenrie mogHOro BHYTPEHHETO OTpaykeHus. Mojienb cBeToBOAA.

HccnenoBaHne XoAa CBETOBBIX IIYYKOB 4Yepe3  IIOCKONAapAIIEIIbHYIO
IJIACTHHY U MIPU3MY.

HccnenoBanue cBOMCTB M300paKEHUM B JIMH3AX.

Mopenn MUKpPOCKOIIa, TEJIECKOTIA.

Hab6mtonenue uaTepdepeHiium creTa.

HaOmroneHnue 1BeTOB TOHKUX MIIEHOK.

Hab6monenue nudpakiuuu cBeta.

N3ydaenune nudpakIiimoOHHON PEIETKH.

HaGmonenne nu@pakiilmoOHHOTO CIIEKTpa.

HaGmonenue nucriepcuu cBeTa.

Habmronenne momnsipusaiuuy cBera.

[IpymeHeHue nosiporI0B Uil U3y4EHU MEXaHUYECKUX HAIPSHKEHUM.

Yuenuueckuii sxcnepumenm, nadopamopruvie padomot, RPAKMUKYM.

N3mepenue mokasartesis MpeaoMIICHUS CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOIO pAacCTOSHMS OT BellecTBa (Ha
MPUMEPE KUJKHUX JTHH3).

N3mepenne (poKycHOro pacCTOSHUS PACCEUBAIOLINX JIMH3.

[Tonydyenne n3o0paxeHusi B CUCTEME U3 ITIOCKOT0 3€pKajia U JIMH3bI.

[Tonmyuenune n300pakeHusi B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TEIeCKONMMYECKUX CUCTEM.

Habmonenue nudpakiuu, nHTEphEepeHInun U MOJIIPU3aluM CBETA.

N3ydyeHue noaspu3aluy CBETa, OTPAKEHHOIO OT MTOBEPXHOCTH AUAJIEKTPHKA.

N3ydenune nHTepdepeHnn 1a3epHoro U3IyyeHUs Ha IBYX LIEIX.

Hab6mronenne nucnepcun.

Hab6mtonenue u uccnenoBanue qudpakiimoOHHOTO CIEKTpa.

N3mepenue niMHblI CBETOBOM BOJIHBI.

[TonyyeHnune criekTpa M3IY4eHHUS CBETOAMOAA MPHU MOMOIIU IU(PPAKIIMOHHOM
PELIETKH.

Pa3zaes 6. OcHOBBI cieMAILHON TEOPUH OTHOCUTEIbHOCTH.

['paHuiibl  OPUMEHUMOCTH  KJaccudyecko — Mexanuku.  [loctynaTsl
CHeuaTbHONW TEOPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHO  uHTepBal. IIpeoOpazoBanust  Jlopenua.
VYcnoBue npuuMHHOCTA. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKpPALEHUE JJTUHBI.

DOHeprus U UMNYJbC PENATUBUCTCKON YaCTULIBI.

CBs13p Macchl C 3HEPTUEW U UMIYJIbCOM PEJIATUBUCTCKON YaCTHUIIBI. DHEPrus
MIOKOSI.



TexHuueckrue YCTPOMCTBA M TEXHOJOTMYECKUE TMPOILIECChl: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEIH 3apSKEHHBIX YaCTHII.

YueHnyeckuit SKCIIepUMEHT, J1a00paToOpHbIe padOThI, TPAKTUKYM.

OnpeneneHre UMIyJIbCa W DHEPrUU  PEITUBUCTCKUX  dYacTul] (10
dotorpadusiM TPEKOB 3apsHKEHHBIX YaCTUIl B MATHUTHOM T10JI€).

Paznen 7. KBanToBas pusuka.

Tema 1. KopnyckyaapHno-601H0601i Oyaiusm.

PaBHOBecHOE TerioBOe U3NydeHHE (M3IIydeHHE a0COIOTHO YEPHOTO Tena).
3akon cmemeHnd Buna. [ mnores3a [lnanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYILC (HOTOHA.

dotorpdexr. OnbiTel A. I'. Croneroa. 3akoHsl hoTodddexra. YpaBHEeHUE
Ouamreitna s hotodddekra. «KpacHas rpanuna» dhotodrddexra.

JlaBnenne cBeta (B YACTHOCTH, JlaBJieHME CBeTa Ha aOCOIIOTHO
MOTJIOUIAIONIYI0 M a0COJIOTHO OTpakarollyro moBepxHOCcTh). Ombitel II. H.
JleGenena.

BonnoBbie cBolicTBa yactull. Bonubl ae bponns. JnuHa BosHb! e bpoitns u
pasMepbl 00JacTH JIOKaNu3aluu JABWXKYylIedcs vacTuipl. KoprnyckymnspHo-
BOJIHOBOM Jyanu3Mm. Jludpakius 371eKTPOHOB Ha KpUCTaJlJIax.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOILIECHUSI HEONpeaeaEéHHOCTEN
I'eiizenbepra.

TexHnueckne yCTpPOWCTBA M TEXHOJOTMUYECKUE IPOILECCHI: CIEKTPOMETP,
¢dorornemeHnt, GOTOAATUYMK, TYHHEJIbHBIH MHUKPOCKOI, COJHEYHas Oarapes,
CBETOIHUO/I.

Hemoncmpayuu.

dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

HccnenoBanue  3aBUCMMOCTH  COMPOTHUBJICHHS  MOJYIPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

Ceeroauo.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenue nocrosuHoi [Inanka Ha ocHoBe uccneaoBanus Gotodpdekra.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAMO/ OT HAMPSKEHMUS.

Tema 2. @uzuka amoma.

OnbITE MO HCCIAEAOBAHUIO CTPOCHUSI aTroma. IlnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynatel bopa. U3nydenue u noryomnienre (pOTOHOB MpHU MEPEeXo/ie aTomMa
C OJTHOTO YPOBHS SHEPTUU HA IPYroi.



Bunbl cnexktpoB. CeKkTp ypoBHER 3HEPrUU aTOMa BOAOPO/IA.

CnoHTaHHOE U BBIHYKJIECHHOE M3JIyueHue cBeTa. Jlasep.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTEP.

Hemoncmpayuu.

Mogens onbiTa Pesepdopra.

Hab6mtonienre TMHeM4aThiX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOLINUX YACTHLI.

Ornpenenenye JIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKyM.

Hab6mtoienue TuHeyaToro cekTpa.

HccnegoBanue cnekTpa pa3peeHHOr0 aTOMapHOrO BOJIOPOJAa U U3MEPEHHUE
noctositHHoi Punbepra.

Tema 3. Du3uka amomHo20 A0pa u INEMEHMAPHHIX YACMUY,.

Hyxnonnas monens sapa I'eitzenOepra—Banenko. 3apsn sapa. MaccoBoe
yucio sapa. M30tormsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DIEKTPOHHBIM MW TO3UTPOHHBIN Oera-
pacnan. ['amMa-u3nydeHue.

3aKOH paJAMOAaKTUBHOIO pacrajga. PajavoakTHBHBIE W30TONBI B IPHUPOJE.
CBOICTBa MOHU3UPYIOIIETO W3Iy4YEHHUs. BIUsHUE paJIHOAKTUBHOCTA HA JKHUBBIC
opranu3Mbl. EcrectBennbiit hoH nznyuenus. Jlozumerpus.

DHeprusi CBs3M HYKJIOHOB B sifipe. AAnepHbie cuibl. Jledekt maccsl aapa.

Anepubie peakiuu. enenue u cuntes saep. AnepHsie peakropsl. [IpoGaemsr
YIIPaBIIEMOIO TEPMOSIAEPHOIO CHUHTE3a. OKOJOTMYECKHE aCIEKThl Pa3BUTHS
SIZIEPHOU DHEPIETUKMU.

Mertozs! peructpanuy U UCCIEIOBAHUS HJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaIbHbIE B3aUMOJCHCTBUS. bapuvOHBI, ME30HBI U JIENITOHBI.
[IpencraBnenne o CrangaptHoit monenu. KBapk-rimrooHHas MOJENb aApOHOB.

®usznka 3a npegenamu CranpaptHol monenu. TémHas marepus U TEMHas
SHEPrusl.

EnunctBO Qu3nveckoii KapTUHBI MUPA.

TexHnueckre yCcTporucTBa U TEXHOJIOIMYECKHUE MPOLECCHL: T03UMETP, KaMmepa
Bunibcona, siepHbIi  peakTop, TEPMOSJIEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HAHCHAs! TOMOTpadusl.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanre TpeKOB 4acTHIL (10 TOTOBBIM oTorpadusim).

HccnenoBanue pagnoakTUBHOTO (pOHA C MCTIOJIb30BAHUEM JJO3UMETPA.

N3yuenue norniomeHus 0eTa-4yacThll aTlOMUHUEM.

Paszgea 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BuTUs acTpoHoMUH. [IpukiiagHoe U MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuH. IIpuMeHUMOCTH 3aKOHOB (DU3UKU MJI1 OOBSCHEHUS MPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metonbpl aCTpOHOMUYECKUX HcciaeqoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJICCKOIIBI, PAJMOTENIECKOIBI, BHEATMOC(epHas aCTPOHOMHSI.

Bug 3Bé3nnoro neba. Co3Besnusi, sSpKue 3BE37bI, IJIAHETHI, UX BUJIUMOE
JIBIDKCHME.

Conneunas cucreMa.

Comuue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CoyiHIA U 3BE3.

3BE3/1bI, KX OCHOBHBIC XapaKTEPUCTUKU. Jlnarpamma «CreKTpaibHbIA KJIacc —
CBETUMOCTBH». 3BE3ABI TJIABHOM MOCJICAOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTb» JIJIsl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTU. BHYTpeHHEe CTpoeHue
3BE311. COBpEMEHHbBIE MPEACTABICHUSI O MPOUCXOXKICHUH U 3Bodtonuu CoiHIA U
3BE3/. DTabl )KU3HU 3BE3I.

Mneunslii Ilyte — Hama I'anmaktuka. [lomoxenne n nBukenue ConHia B
lamaktrke. Tunsl ramaktuk. Paguoranaktukyu U kBazapbl. YHEpHBIE ABIPHI B SIpax
raJIakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa006sa. Pazdoeranue rajnakTuk.
Teopwust bosbiioro B3peiBa. PeIMKTOBOE H3ITyYEHHE.

MaciurabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

Hab6monenus 3BE3qHOrO0 HeO0a HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TPHIIOKEHUN JJIS ONPESICHUS MOJ0KEHUSI HEOCCHBIX 00BEKTOB
Ha KOHKPETHYIO JAaTy: OCHOBHBIE cO3Be3ausi CEBEpHOro MONYyLIApUs U SPKUE
3BE3/IbI.

Ha6monenuss B Teneckon JIyHbI, IUIaHET, TYMaHHOCTEM U 3BE3IIHBIX
CKOIIJICHHU.

Pu3n4ecKuH NMPAKTUKYM.

CniocoOb1 n3MepeHus: GU3NYECKUX BEIMYHH C HCIOIh30BAHHEM aHAJIOT OBBIX
1 MU(POBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTUYUKOBBIX CHCTEM.
AOCOIOTHBIE M OTHOCUTEJIBHBIC MOTPEIIHOCTH U3MEPEHUN (PU3MYECKUX BEIUYHUH.
O1ieHKa TpaHuIl MOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUM, MCCIEIOBAHUM  3aBUCUMOCTEN
GbU3MYECKUX BEIWYWH, IIPOBEpKa MPEII0KEHHBIX Trumnore3 (BeIOOp H3 padoT,
OMMCAHHBIX B  TEMATHUYECKUX  pa3fellaXx «YUEHUYECKUUA  DKCIICPUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

Oo6o0maromee NOBTOPEHUE.



O0o00uIeHne U cucTeMaTh3alus COAEPKAHMS pa3fenoB Kypca «MexaHHukay,
«MonekynspHas Qu3nka U TEpMOAMHAMUKA», «DIEKTpoAuHaMuKay, «Konebanus
U BOJHBD, «OCHOBBI CHELUAIBHOW TEOPHUM OTHOCUTEJIBHOCTH», «KBaHTOBas
duznkay, «I€MEHThl ACTPOHOMHUHU U aCTPODUIUKI.

Ponsr Qusukn u acTpoHOMHHM B IKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMATILHOM U 3TUYECKOU cepax AesTEIbHOCTUA YEJIOBEKA, POJIb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOW HAyYHOM KAPTHHE MHUPA, 3HAUEHUE ONMCATENBHOM,
CUCTEMATU3UPYIONICH, OOBSICHUTENILHOH WM  MPOTHOCTUYECKOW  (DYHKIMIA
(buznueckor TeopuH, poJib GU3MUECKONU TEOPUH B (GOPMUPOBAHUM MPEACTABICHUN
0 Qu3nUYecKol KapTUHE MHUPA, MECTO (HPU3MUIECKON KapTUHBI MUpPA B 0OIIEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUI O MPUPO/IE.

MexnpeaMeTHbie CBA3M.

N3yuenne kypca ¢usuku yriayonénHoro ypoBHs B 11 kiacce
OCYIIECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcaMHu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, T€OTpapuil U TEXHOIOTHUH.

Mesicnpeomemmuvie nOHAMUA, C6A3AHHBIE C USYUEHUEM MEMOO0E8 HAYUHO20
NnO3HAHUA: SIBJICHUE, HAy4HbIH (akT, TMIIOTE3a, (pU3MYecKass BEIMYMHA, 3aKOH,
TEOpUs, HAONIOJCHHE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, H3MEPEHHE,
HOTPELTHOCTH U3MEPEHUH, U3MEPUTENbHBIE TPUOOPHI, LIH(ppoBast 1adboparopusl.

Mamemamuka: penieHUE CHCTEMbl YypaBHEHUW. TpUTOHOMETpUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO. BEKTOpPHI M MX MPOEKIMH HA OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHble 37MeMeHTapHBIX (QyHKUUN. [Ipu3Haku nogoOus TPEyroJibHUKOB,
OTIpeIeNICHHE TUTOMIAU TUIOCKHUX (hUryp u 00béMa Ted.

buonocus: »nektpuueckue SBICHUS B JKUBOM MpHUpoje, KoseOaTenbHbIC
JIBUKEHUS B JKMBOM NIPUPOJE, SKOJOTMYECKHE PHUCKH TPU IPOU3BOJCTBE
ANEKTPOIHEPTUHU,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIeH  cpejsbl,
yJIbTPa3ByKOBas JUAarHoCTUKa B MEIULUHE, ONTHYECKHUE SBJICHUS B JKUBOU
MIPUPOJIE.

Xumua: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTYpPa TBEPIBIX
T€1, MEXAaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKONM pEIIETKH, CIEKTPAIbHBII
aHaJIN3.

I'eocpagpua: MarHWTHBIE TIONKOCA 3€MJIM, 3aJ€KW MAarHUTHBIX PYI,
dboTochEMKA 3eMHOM MOBEPXHOCTH, ceiicMorpad.

Texnonocua: TPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, JJEKTPOMAarHUTOB,
aNeKTpoABUrarenb SkoOH, TeHepaTop MEPEMEHHOr0 TOKA, WHAYKLIHOHHAs Ie4b,
JVHUM 3JIEKTpoIlepeaay, IEKTPOABUTaTENb, Palap, paaUONPUEMHHUK, TEIEBU30D,
anTeHHa, TteiedoH, CBY-neub, yabTpa3ByKOBas JAMArHOCTHKA B TEXHHKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJHEYHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHUKH, SIIEPHAst DJHEPreTUKA U DKOJIOTUYECKUE aCIIEKThI €€ Pa3BUTHSL.



[UTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJIHEI'O OBHIEI'O OBbBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHoCTHBIE pe3yabTaThl OCBOCHUA YdeOHOro mpeamera «DuzuKay
JOJKHBI OTPa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUarOIUXCs PYKOBOJICTBOBATHCS
chopMUpOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPAUIIMOHHBIM LEHHOCTSIM POCCUUCKOr0 OOUIECTBA, PACIIMPEHHUE >KHU3HEHHOTO
OIbITA M ONbITA ACSITEILHOCTU B MPOLIECCE PEAIM3ALMM OCHOBHBIX HANpPaBJICHUMN
BOCIIUTATEJIbHOW JIEATEIbHOCTH, B TOM YHCIIE B YACTH:

rPaskJIaHCKOr0 BOCIIMTAHUS:

e Cc(OPpMUPOBAHHOCTh TPAKIAHCKOW  TO3HUIMHM  OOy4aIOMmEerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUMCKOr0 OOIIECTRA;

e TMPUHATHAC TPATUIIMOHHBIX OOIIEYCIIOBEYCCKUX TYMAHUCTHUUCCKUX M
JIEMOKPAaTUYECKUX [IEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX IPaKJAHCKOTO
oOliecTBa, Yy4acTBOBaTh B CAMOYIpaBJICHUHM B  00pa30BaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICHCTBOBATH C  COLUMUAIBHBIMM  HUHCTUTYTaMU B
COOTBETCTBUU C WX (PYHKIUSIMH 1 HA3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOU AEATEIBHOCTH.

NATPUOTHYECKOr 0 BOCIIMTAHMSA

e c(hOpPMHPOBAHHOCTH POCCUHCKOU TrpaXkKIaHCKOMN WJICHTUYHOCTH,
NaTpPUOTU3MA,

e IIEHHOCTHOE OTHOLIEHHE K TOCYAApPCTBEHHBIM CHMBOJAaM, JOCTH)KEHHSIM
POCCHICKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEICHHS;

e CIIOCOOHOCTH OIICHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B JEATEIBHOCTH YYEHOIO;

e OCO3HaHHUE JINYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYMBOrO OyIyILETO.

3CTETUYECKOr0 BOCIIMTAHUSA

e DOCTETUYECKOE OTHOILIEHHE K MHpPY, BKIJIIOYAs JCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYILLIET0 (PU3NYECKOI HAYKeE.

TPYAOBOIr0 BOCIIMTAHUS:



WHTEpEC K pa3muuHbIM chepam mpodeccnoHaIbHON AESITEILHOCTH, B TOM
qUCJIC CBA3aHHBIM C (QU3MKOW W TEXHWKOW, YMEHHE COBEpINATh
OCO3HAHHBIN BBIOOP OymyIiel mpodeccuu U pean30BbIBaTh COOCTBEHHBIC
’KM3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa3OBaHUIO B
o0nacTr PU3MKHU Ha TPOTSHKECHUHU BCEH KU3HH.

IKOJIOIrHIE€CKOro BoClinTaHus

C(OPMUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYphl, OCO3HAHUE TJ100AIBHOIO
XapakTepa HKOJIOTHYECKUX MPoOIIeM;

IUIAHUPOBAHUE M OCYILIECTBICHHE JCUCTBHM B OKPYXAamOUIEH CpeAe Ha
OCHOBE 3HAHMU LIEJIEW YCTOUUYUBOIO PA3BUTHUSI YEIOBEYECTBA,;

paCIIMPEHUE OIBITA NEATEIBHOCTH JKOJIOTMYECKOW HAIPAaBICHHOCTU Ha
OCHOBE MMEIOIINXCS 3HAaHUH MO (U3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHUS .

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HAHME IEHHOCTH HAy4YyHOM JesTeNbHOCTH, TOTOBHOCTh B IIpollecce
U3Y4YeHUS (PU3MKU OCYIIECTBISATh MPOCKTHYID M HCCIEI0BATEIbCKYIO
NEeATETbHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA
Bba3oBble Jornueckue aeMcTBUA:

CaMOCTOSITEILHO  (pOpMyJIMpOBaTh W aKTyaJu3UpOBaTh MPoOOJIEMY,
paccmarpuBarh €€ BCECTOPOHHE;

ONPENECIATh LIEIMN JESITEIIbHOCTH, 3aJaBaTh INApaMETPbl U KPUTEPUU HX
JOCTUKEHUS,

BBISABIIATh 3aKOHOMEPHOCTM M IIPOTUBOPEYUS B PacCMaTPUBAEMBbIX
(bU3HYECKUX SBICHUSX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIIUXCS
MaTepUaIbHbBIX U HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE
pPE3yJIbTAaTOB LIEJISIM, OLIEHUBATH PUCKU ITOCIIEACTBUM AEATEIBHOCTH;
KOOPJMHUPOBATh M BBINOJHATH pabOTy B  YCIOBUSX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBrble uccienoBare/ibCKue 1eiCTBHA

BJIaJICTh HAYYHOH TEPMUHOJIOTHEH, KITFOYEBBIMH TIOHATUSIMH W METOJIaMHU
bu3nUecKol HayKu;



BJIQJICTh  HaBBIKAMH  Y4€OHO-HCCIICIOBATEIHCKOM W MPOCKTHOU
JEATeIbHOCTAY B 00JIacTH (PU3HUKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB pEIIeHHs 3a7ad  (PU3UIecKoro
COJIepKaHUs, MPUMEHECHUIO PA3IMYHBIX METOJIOB TO3HAHUS;

BIAJETh BHAAMHU JEATEILHOCTU [0 TMOJYYCHUIO HOBOIO 3HAHMS, €ro
UHTEpIIPETAIlMU, TIPEOOPA30BAHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX
CUTYyaIlUsIX, B TOM YHUCJE TMPHU CO3JAaHUU Y4EOHBIX MPOEKTOB B 00JaCTH
busuKy;

BBISIBJIATh MPUYUHHO-CJICJCTBEHHBIC CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ PpEIICHHs, HaXOAUTh AapryMEHThl s
JIOKa3aTeIbCTBA CBOUX YTBEPKACHUM, 3a7aBaTh MapameTpbl U KPUTECPUU
pelleHus;

aHAIM3UPOBATh TIOJYYEHHBIE B XOJE PEIICHUs 3aJaud pPe3yibTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEIbHOU
JeSTEeIbHOCTH, B TOM YKCIIC TIPU U3yYEHUU (DU3BHUKU;

JlaBaTh OLICHKY HOBBIM CUTYaIlUsM, OLICHUBATh MPUOOPETEHHBIN OIBIT;
YMETh TMEPEHOCUTh 3HAaHHUS 1O (U3NKE B TMPAKTUYECKYIO 00JIACTh
KU3HEAEATETLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTei;
BBIJIBUTaTh HOBBIC U/, MPEIaratb OpUTMHAIbHBIE TOIXOAbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33]]a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ undopmaunmneii:

BJIQ/IETh HABbIKAMU MOJy4eHUs HHPOpMaluuu (PU3MUECKOrO COAECpKAHUS
U3 HWCTOYHHMKOB Pa3HbIX THUIIOB, CAMOCTOSTENBHO OCYIIECTBIIATH IOHUCK,
aHaJIU3, CUCTEMATHU3AIMI0 M HHTEPHpPETalri0 MH(OpPMAIMU PpPa3IMnYHbIX
BUJIOB U (hOpM IIPECTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCIOJb30BaTh CpPEICTBA MH(MOPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTMA B  PENICHUM  KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX H
OpPraHU3allMOHHBIX 33Ja4 C COOJIIOJEHUEM TpeOOBaHUI HPrOHOMUKH,
TEXHUKH O€30M1aCHOCTH, TUTHEHBI, pPEeCcypcocOepex eHUsl, NpPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(POPMAIITMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJACpXaHHUS B pa3iIudHbIX (popmarax c
y4€TOM Ha3HayeHus HWHQOpMalMM W UEJIEBOW ayauTOpUH, BbIOMpas
ONTUMAaJIbHYIO (POPMY MPEACTABIECHUS U BU3YyAIIU3ALIUU.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:



OCYLIECTBIATh OOIIEHHEe Ha Yypokax (U3MKH W BO BHEYPOUYHOM
JEeATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallUd M CMAr4arhb
KOH(DJTUKTBHI;

pPa3BEPHYTO M JIOTUYHO U3JIaraTb CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMAaTb W MCIOJIB30BAaTh  IPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAJbHON paboThI;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX NEHUCTBUU C Y4ETOM OOIIKX
MHTEPECOB U BO3MOKHOCTEMN KAKJIOI0 YJI€HA KOJIJIEKTHUBA;

MIPUHAMAaTh LEJIM COBMECTHOW JIESATENBHOCTH, OpPraHU30BbIBATH U
KOOpDIMHUPOBATh JEHUCTBUSA II0 €€ JOCTHKCHHUIO: COCTABJIATH ILIAH
JEHCTBUM, pacpeessaTh POJU ¢ YUETOM MHEHUI yJ4aCTHUKOB, 0OCYX/1aTh
pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATh KA4e€CTBO CBOErO BKJIAJAa U KAXKAOIO y4yacTHUKA KOMAaHIbI B
OOIIMI pe3yabTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

IIpe/JlaraTb HOBBIE IIPOEKTHI, OLEHHUBATh HICU C IIO3ULIUA HOBHU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IMYHbBIX
CUTyalUUsX, MpOSABIATbH  TBOPYECTBO M BOOOpakeHHE,  ObITh
VHULIMATUBHBIM.

PeryasiTuBHbIC YHUBepCcaIbHbIe y4eOHbIC 1eHCTBUSA

Camoopranmzanmusi:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh ~ MTO3HABATEIbHYIO  JICSITEIbHOCTH B
o0nmacTi (PU3UKKM U aCTPOHOMHUHU, BBISBISATH MNPOOJIEMBI, CTaBUTh U
dbopMyrpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PEIICHUS] PACUETHBIX U KaueCTBEHHBIX
3aja4, IJIaH BBIMOJHEHUS! MPAKTUYECKOW pabOThl C y4ETOM HMMEIOIIMXCS
pPECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH M TIPEIITOYTCHHUI;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacmmpsiTh ~ paMKH  y4eOHOro TpeaMeTra Ha  OCHOBE  JIMYHBIX
MPETNIOYTCHU N,

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 3a PEUICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYAHMIMH B 00JaCcTH
(GU3HMKK, TTOCTOSHHO TOBBIIIATH CBOW 0Opa30BATENIbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTP 0/1b, IMOIIUOHAIbHBIN MHTEJJIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JICSITEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM;

BJIQJICTh HaBBIKAMU IIO3HABaTeJIbHOW pedIeKCHd KakK OCO3HaHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI;

UCIONb30BaTh MPUEMBI pedJIeKCUU JJIsl OIEHKH CHUTYyallid, BBIOOpa
BEPHOT'O PENICHUS;

YMETh OLICHWBAaTh PUCKM W CBOCBPEMEHHO NMPUHUMATh PEUICHUS IO UX
CHIKEHUIO;

MIPUHUMATh MOTHBBI M AapryMEHTBl JIPYIHX MpPU AHAINA3E PE3YJIbTaTOB
JIEATEIIbHOCTH;

MIPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M ApPryMEHTHl JIPYTUX MOPU AHAINA3E PE3YJIbTAaTOB
JIESTCIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO APYTUX HA ONTUOKH.

B mpormecce MOCTHKEHHUs JIMYHOCTHBIX PE3yJbTAaTOB OCBOSHHS TPOTPAMMBI T10
bu3uke IS ypOBHSA cpeaHero oOmiero oOpa3oBaHUS y OOYyYaromIuxcs

COBEPILICHCTBYETCS AMOIMOHATBHBIN UHTEJUICKT, MpeAnoJiaratoIni
c(hOpMUPOBAHHOCTD:
e CaMOCO3HaHHUA,  BKJIOYAIOLIEIO  CIOCOOHOCTh  MOHUMAaTh  CBOE

AMOITMOHATILHOE COCTOSIHHE, BUCTh HAINPABICHHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHATILHOMN cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKJIKOYAOIIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJICHHE, CIIOCOOHOCTH aJallTHPOBATHCI K
AMOIIMOHATLHBIM H3MEHEHUSM U TPOSIBISATh TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHUBALMH, BKJIFOYAIOLIEH CTPEMIIEHUE K JTOCTHKEHUIO LEIN
U YCIEXY, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JCUCTBOBATh, UCXOAS U3
CBOMX BO3MOKHOCTEH;

OMIATHUH, BKIIOYAIOIIEH CIIOCOOHOCTh IMOHMMATh AMOIIMOHAIBLHOE
COCTOSTHUE JPYTHX, YYUTHIBATH €r0 MPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTB K COYYBCTBHIO U COTICPEKUBAHUIO;

COIIMAIbHBIX  HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh  BBICTpPaMBaTh
OTHOLICHUSI C JPYrUMH JIIOJIbMHU, 3a00TUTHCSA, MPOSIBIATH HHTEPEC U
paspemiaTh KOH(GIUKTHI.

ITPEAMETHBIE PE3YJIbTATHI



K xonmy obOyuenuss B 10 knacce mpeIMETHBIE Pe3yabTaThl Ha YIIyOJIEHHOM

YPOBHE JOJDKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OO0 y4aIOIIUXCS YMEHUI:

NOHUMATh pONb (U3MKK B  SKOHOMHYECKOH, TEXHOJIOTUYECKOM,
HKOJIOTMYECKOM, COLMAIbHOM M 3TUYECKOHM cdepax JesATeIbHOCTH
4esioBeKa, pojib U MECTO (PM3MKU B COBPEMEHHOM HAay4YHOW KapTHUHE MUpa,
3HAYEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIe, OOBACHUTEILHON H
MPOTHOCTUYECKOW  (QYHKIUNA  PU3MUECKON Teopuu — MEXaHUKH,
MOJIEKYJIIpHOW (PU3UKK U TEPMOJMHAMUKHU, POJb (PU3NUECKONW TEOpPUU B
(GbopMHUpOBaHUU MIPEICTABICHUN 0 (U3NUECKON KapTUHE MUPA;

pa3nuyaTh YCJIOBUS NPUMEHHMOCTH Mojeied (U3NYecKux Tela u
MpoLeccoB (SBJEHUI): HWHEpLHAbHAsg CHCTeMa OTCY€Ta, abOCOOTHO
TBEPAOE TENo, MarepuajbHas TOYKA, PaBHOYCKOPEHHOE JBH)KCHHE,
cBOOOMHOE TMajieHne, aOCOMIOTHO yrhpyras nedopmaius, aOCOTIOTHO
yIpyroe u abCONIOTHO HEYIIPYroe CTOJKHOBEHUS, MOJICNIU ra3a, )KUJKOCTU
U TBEPAOro (KPUCTAIUIMYECKOr0) Tela, UIealbHbI ra3, TOUCUHBIA 3apsij,
OJTHOPOIHOE BJIEKTPUUECKOE T0JIE;

paznuyaTh yCJIOBHUsS (TpaHUIIbI, O00JacTH) HPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMUA XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB WU
OrPaHMYECHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

AHAIM3UPOBATh M OOBACHATH MEXAHMYECKHE IPOLECChl U  SBIICHUA,
UCIOJIb3Ysl OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTD
MEXaHUYECKOr0 JIBMXKEHHS, (POPMYJbl KHHEMATUKH PaBHOYCKOPEHHOTO
JBIKEHUA, TpeoOpa3oBaHus ['amuies ajii CKOPOCTM W TEpEMEIICHHS,
3akoHbl HproToHa, mpuHOUMII OTHOCUTENbHOCTM [amunes, 3akoH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXAHUYECKOU
SHEPrUH, CBSI3b PaOOTHI CHJIBI C M3MEHEHHEM MEXaHWYECKOM 3HEepruu,
yCIIOBUS paBHOBECHS TBEPAOro Tena), MpU ITOM HCIOJIb30BAThH
MaTeMaTU4YecKoe BBIpA)KEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpazoBanuii ["anmumes, BToporo
U TpeThero 3akOHOB HbIOTOHA, 3aKOHOB COXpaHEHUS UMITyJbca H
MEXaHUYECKOW SHEPIHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIU3UPOBATH U OOBSCHATH TEIJIOBBIEC MPOIECCHl U ABJICHUS, UCIOIb3YS
ocHoBHble TmonoxkeHuss MKT u 3akoHbl MoOJEKyIsIpHOM (QU3UKK U
TepMOAMHAMHUKU (CBSA3b JIABJICHUS MACAIBHOTO Ta3a Cco cpeaHei
KMHETUYECKOW HHEpPruell TEIUIOBOrO JBM)KEHMS M KOHIICHTPALIUEW €ro
MOJIEKYJI, CBA3b TEMIIEpaTypbl BEIIECTBA CO CPEAHEH KHHETHYECKOU
DHEPruer TEIUIOBOIO ABMKEHUS €r0 YACTHIL, CBA3b JAABJICHUS HIACATIBHOTO
raza C KOHIEHTpaMEd MOJIEKYJl M €ro TEeMIIEpaTypol, YpaBHCHHUE
MenneneeBa—Knaneiipona, TmepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH



COXPAHEHHUsSI SHEPrUu B TEIUIOBBIX MPOIIECCaX), IPU ITOM HCIOIb30BAThH
MaTEMATUYECKOE BBIPAXKECHHE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianeipoHa;

aHAJIM3UPOBATh U OOBICHATH DJIICKTPUUYECKHUE SIBJICHUS, HCIOJIb3YS
OCHOBHBIE€ TIOJIOKEHHUSI M 3aKOHBI JIEKTPOJWHAMUKH (3aKOH COXpaHEHUS
DIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIIMATIBLHOCTD
AJIEKTPOCTATUYECKOTO TOJs, MNPUHIUI CYNEPIO3ULNU SJIEKTPUUECKUX
MOJIEN, MPU 3TOM YKasblBas yCIIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TAKXK€ TMPAKTUYECKH Ba)KHBIE COOTHOIICHMS: 3aKOHbI OMa i ydacTka
HeNu W U1 3aMKHYTOM SJIEKTPUYECKOM 1enu, 3akoH [[oynsa—JleHua,
npasuia Kupxroda, 3akonst @apazest aiist 31€KTPOIN3a);

ONMUCHIBATh (DU3UYECKUE MPOLECCHl U SBICHUS, UCIONb3YSI BEIUYMHBL:
MEPEMENIEHNUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TENA U CUCTEMBI TEJ, CUIIA,
MOMEHT CWJIbl, JaBJ€HUE, IOTEHUWAJIbHAS DJHEPrUsl, KUHETUYECKas
SHEPrusi, MEeXaHW4yecKasi dHeprusi, pabora CHIIbI, LEHTPOCTPEMUTEIHLHOE
YCKOpPEHHUE, CHJIa TSHKECTH, CUJIa YIPYTOCTH, CUJIAa TPEHUS, MOIIHOCTb,
SHEPrus B3aUMOJEHCTBUA Tena C 3eMiéil BOIM3M €€ MOBEPXHOCTH,
SHEpPrus ymnpyro jaedopMaluu MNPYKUHBI, KOJIMYECTBO  TEIJIOTHI,
abcoroTHast TeMmIiepaTypa Teja, paboTa B TepMOJAMHAMUKE, BHYTPECHHSIS
SHEPrus WACATLHOIO OJHOATOMHOrO ra3a, paboTa HAEalbHOIo rasa,
OTHOCUTEJIbHAS BIIAXHOCTh Bo3ayxa, KIIJI waeanpHOro TtermmoBoro
JIBUTATENS; AIEKTPUUECKOE TOJIC, HAMPSHKEHHOCTh AJIEKTPUUYECKOTO OIS,
HaNpsHDKEHHOCTh TIOJIST TOYEYHOrO 3apsiia WM 3apshKEHHOTO 1apa B
BAKYyME€ W B JUAJIEKTPUKE, MNOTEHUHAT 3JEKTPOCTATUYECKOrO MOJI,
pPa3HOCTh  IOTEHLHMAJIOB, JJEKTPOABMKYIIAs  CWila, CHJIA  TOKAa,
HaNpsDKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKAass €EMKOCTh IIIOCKOTO
KOHJICHCATOpa, COINPOTUBICHHUE YYacTKa LEMU C IOCIEHOBATEIbHBIM U
MapajuieIbHbIM COEAMHEHNEM PE3UCTOPOB, SHEPTUS IEKTPUUYECKOrO MO
KOHJIEHCATOpa;

OOBSICHATb  OCOOCHHOCTHM  MPOTEKaHUs  (PU3MYECKUX  SIBJICHUIMA:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBH)KCHUE YACTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBecHUE, OPOYHOBCKOE NBUKEHUE, NUPPy3us, ucrapeHue,
KUIICHUE U KOHJICHCAIUs, [JIABJICHNE U KPUCTAJUIN3ALUs, HAIIPABIECHHOCTh
TEIUIONEPENAYH, JIEKTPU3ALUS TEN, SKBUNOTECHIUAIBHOCTh MMOBEPXHOCTH
3apsKEHHOT O ITPOBOIHUKA,

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTU OJHOU (PU3UYECKOW BETUYUHBI OT
Ipyrod €  HCHOJIB30BAaHWEM  IIPSAMBIX  HU3MEPEHUM, IMpPU  OTOM
KOHCTPYHUPOBaTh YCTAHOBKY, (DUKCHUPOBATH PE3YIbTAThl MOJYYCHHOU
3aBUCUMOCTA (UBMYECKUX BEIUYUH B BHJEC TpadukoB C Yy4ETOM



a0COIOTHBIX MOTPEIIHOCTEN N3MEPEHUM, IeNaTh BHIBOJIBI IO Pe3yJIbTaTaM
UCCIICZIOBAHMS,

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIUYHUH, MPUH 3HTOM
BBIOMpATh ONTHMAJIBHBIA METOJA W3MEPEHHsI, OLIEHWBATh aOCOTIOTHBIE U
OTHOCUTEJbHBIE TIOTPELIHOCTH MPSIMbBIX U KOCBEHHBIX U3MEPEHU;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEIOKEHHON THITOTE3bI: IIAHUPOBAThH
OKCIIEPUMEHT, COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJTy4YeHHbIE PE3yJbTaThl U JeJaTh BBIBOJ O CTaTryce MNpPeaJIOxKEHHON
THITOTE3BI;

coOumo1aTh mpaBuiia 0€30MacHOro TpyZa MpU MPOBEICHUH HCCIeI0BaHUII
B paMKax Yy4eOHOro OJKCIEPUMEHTa, TMpakTUKymMa U  y4eOHO-
UCCIICZIOBATENbCKOM M TPOEKTHOM JEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPHUTEIbHBIX YCTPONCTB U JAOOPaTOPHOro 000PYIOBAHUS;

pewmaTh pacu€THble 3aJaud C SIBHO 33JaHHOM M HESBHO 3aJaHHOM
¢busnyeckoil MOJIENbIO: Ha OCHOBAHWU aHAJIM3a YCIOBHS OOOCHOBHIBAThH
BbIOOp (U3MYECKOM MOJAENM, OTBEyarllell TpeOOBaHUSAM 3aJauH,
OPUMEHATh  (DOPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTM M  IOCTYJaThl
bu3nYeCKuX TEOpHd TpPU HCIOIB30BAHUHM MAaTEeMAaTUYECKUX METOOB
peleHus 3a1a4, IPOBOJUTh PACYETHI HA OCHOBAHUU MUMEIOIIUXCS JAHHBIX,
aHATM3MPOBATh PE3yIbTaThl W KOPPEKTUPOBATH METOABI PEIICHHS C
y4€TOM TOJIyYE€HHBIX PE3yJIbTaTOB;

pemaTh KadeCTBEHHBIC 3a/ayd, TpeOyrollne NPUMEHEHUs 3HAHUW U3
pa3HBIX pa3eNioB Kypca (pU3MKH, a TaKKe MHTETpAINK 3HAHUN U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAyYHOrO IMKJIAa: BBICTPAWBATh JIOTHUECKYIO
HENOYKY PacCyKICHHUH ¢ OMOPON Ha M3y4E€HHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKue SBICHUS;

UCTIONh30BaTh TEOPETUYECCKUE 3HAHWS JIs OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB
U TEXHOJIOTHYECKHX MPOIIECCOB;

IPUBOAUTH TPUMEPHI BKJIAJAa POCCUHCKMX M 3apyOEKHBIX Y4EHBIX-
(GU3MKOB B pa3BUTHE HAayKd, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCJIECACTBHSI OBITOBOM U MPOU3BOICTBEHHOM
JESTENIHOCTA YENIOBEKa, CBS3aHHOM C (PU3MUECKHMMH TMpoleccaMu, C
MO3UIINI KOJIOTHYeCKON 0€30MacHOCTH, MPEACTABICHUIN O paliiOHAIbHOM
MPUPOJIOTIONH30BAHUH, a TAKKE Pa3yMHOM HCIOJIB30BAHUHM JOCTHXKCHUN
HAyKM M TEXHOJNOTUHA Uil JalibHEHIIEero pa3BUTUS UYEJIOBEUECKOIo
oO11ecTBa;



NPUMEHSATh Pa3IMYHbIE CIOCOOBI pabOThl ¢ HMH(pOpPMAIHEH (PU3NIECKOTO
COJEP)KaHMUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTWM, IPU 3TOM HCIOJIb30BaThb COBPEMEHHbIE HWH(OpMalMOHHBIE
TEXHOJOTUU MJI1 TIOMCKa, MepepabOTKM M NpPEenbsABICHHUS Y4YEOHOU U
HAy4YHO-TIOMYJISIPHOM MH(OpMAaLIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(popMaIK, MONIYYEHHOW U3 PA3JIMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAIM3UPOBATH  TMOJydaeMyro  MHGOpPMAlMl0 M OLEHHBaThb €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK M HAa OCHOBE
aHaJIM3a UCTOYHUKA UHPOpMALUK;

IPOSIBIISATH OpraHu3alHOHHBIE U II03HABATEJIbHBIE YMEHUS
CaMOCTOSITEJIbHOTO ~ MPUOOpPETEeHHs  HOBBIX 3HaHUM B Ipolecce
BBINOJIHEHNUS TPOEKTHBIX U y4€OHO-UCCIIEA0BATEILCKUX padoT;

paboTath B TpYIIE C HCIOJHEHHUEM pA3JIMYHBIX COLMUATBHBIX POJIEH,
IUTAHUPOBATh PabOTyY TPYIIIbI, PALIMOHAIBHO PACHPENEIATh IEATEIbHOCTh
B HECTAaHJAPTHBIX CHUTYallUsAX, aJ€KBATHO OLICHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB TPYIIIBI B pEIICHUE PacCMaTpUBAEMON TPOOJIEMBIL;

IPOSIBJISITH MOTUBALMIO K Oyayield npoeCCuOHaNbHON AEATEIbHOCTH 110
CHENUATBLHOCTAM (U3UKO-TEXHUYECKOr0 TPOoduIs.

K koniy oOyuenuss B 11 Knacce mpenMeTHbIE pe3ylbTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHUH:

NOHUMAaTh  POidb (U3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMATIBHOM M 3TUYECKOM cdepax AesITeIbHOCTH YelOBEKa, POJb U MECTO
(GU3MKKM B COBPEMEHHOM HAyYHOW KapTHHE MHUpPA, POJIb aCTPOHOMHH B
MPAKTUYECKON  NEATEbHOCTH YeJOBeKa U  JaJibHEWIIEM Hay4yHO-
TEXHUYECKOM PA3BUTHH, 3HAYEHUE ONUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIBHOM U MPOTHOCTUYECKOW (PYHKIMN (U3MUECKOW TEOpUu —
ANEKTPOAMHAMUKH, CIIEHHAILHON TEOPHUM OTHOCUTENBHOCTH, KBAaHTOBOM
¢busuku, pons (usnueckoil Teopur B (HOPMUPOBAHUU MPEICTABICHUN O
¢bu3nyueckol KapTUHE MHUpa, MeCTO (U3MUECKOW KapTUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPOJIE;
pa3nuyarh YCJIOBHS TMPUMEHHMOCTH MojeNiel (Gu3Mueckux Tel Hu
MPOLECCOB  (ABJICHUI): OJHOPOAHOE JJIEKTPUYECKOE M OJHOPOAHOE
MarHuTHOE MOJIsl, FTApPMOHUYECKHE KOoleOaHus, MaTeMaTUYECKU MasiTHUK,
UJCAIBHBIA TPYKUHHBIA MAsATHUK, TAPMOHUYECKUE BOJHBI, WJCAIbHBIN
Kose0aTeNbHbII KOHTYp, TOHKas JIMH3a, MOJIEJel aToMa, aTOMHOIO siApa U
KBAaHTOBOW MOJEJIM CBETA;

paznuyaTh YCJIOBUS (TpaHUIlbl, 00JacTH) MNPUMEHUMOCTH (PUHMUYECKUX
3aKOHOB, NOHMMAaTh BCEOOIIMUA XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB WU
OTrPAaHMYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC TPOIECCHl M SIBIICHUA,
UCIIONb3Ysl OCHOBHBIE TIOJOXKEHUSI W 3aKOHBl DJEKTPOJUHAMUKH U
CHECIUANIBHOM  TEOPUM  OTHOCUTEILHOCTHM  (3aKOH  COXpaHEHUs
AJIEKTPUYECKOrO 3apsaa, cuina Awmmepa, cuina JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, 1npaBuino  Jlenma, cBa3p  OJIC
CAMOMHIYKUHUHU B DJIEMEHTE DJJEKTPUYECKOW IEeNH CO CKOPOCThIO
W3MEHEHHUS]  CWJIbI  TOKa,  MOCTYJaThl  CHEHHAIBHOM  TEOpUU
OTHOCUTEJIbHOCTH DUHINITEITHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIECCHl U SIBJICHUS, UCIIOIb3YS
MOJIOKCHHSI ~ KBAaHTOBOW  (u3uku  (ypaBHEeHWE  OWHINTEHHA IS
dororddexra, mnepBbli W BTOpoM mocTynatel bopa, mpuHIMI
COOTHOIIIEHUsI HeomnpenenéHnocrer ['elizeHOepra, 3aKOHBI COXpaHEHUS
3apsAJ0BOrO U MAacCOBOIO YHCEN U DHEPTUU B SJIEPHBIX PEAKLMAX, 3aKOH
pPaZiMOaKTUBHOTO Pacraja);

ONMHCHIBATh (HU3UYECKUE TPOIECCHl W SBIICHUSI, WCIIONB3YSI BEITMYHHBL:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO IO, MOTEHIUAT 3JIEKTPOCTATUYECKOTO
MOJIsl, PAa3HOCTh NOTEHUMAJOB, JJIEKTPOABIKYIIAsA CUIA, WHIYKIIHS
MarHUTHOTO TIOJIsl, MarHUTHBIM TMOTOK, Cujia AMIeEpa, WHIYKTUBHOCTD,
ANEKTPOJBUKYILIAsl CHJIAa CAMOMHAYKIWU, SHEPrUsi MArHUTHOTO TIOJIS
MPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN WMIYJIbC, IOJHAs SHEPrus,
DHEPrus TIOKOSI CBOOOJHON YaCTHIbI, DHEPrusi M HUMITYJIbC (DOTOHA,
MacCOBOE€ YMCJIO U 3apsf SApa, SHEPTUs CBSI3U SApa;

OOBSICHATH  OCOOCHHOCTM  MPOTEKaHUs  (PU3MYECKUX  SBJICHUIA:
AJIIEKTPOMArHuTHAsI UHIYKIMS, CAMOWHIYKITUS, PE30HAHC, MHTep(epeHIns
BOJIH, Au(pakuus, JIUCIEpCHs, TMOJHOE BHYTPEHHEE OTpakeHHe,
dotoanekTpuueckuit 3hdext (poroaddekr), anpda- u Oera-pacnagbi
sanep, raMMa-usjiydeHue saep, (U3HYEeCKUe MPUHIMIBI CIEKTPATbHOTO
aHaiu3a 1 paboThI Ja3epa;

ONpENENATh HAMpPaBICHUE WHIYKIIMM MarHUTHOTO MOJsi MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa 1 cuJiibl JIopeHua;

CTPOUTH M300paKEHUE, CO3/1aBAEMOE IIOCKHM 3€pKajioM, TOHKOM JTMH30MH,
Y PaCCUMUTHIBATh €r0 XapaKTePUCTHUKH;

MIPUMEHSTh OCHOBOIOJIATAIOIINE ACTPOHOMUYECKHUE TMOHATHS, TEOPUH U
3aKOHBI  JIJII  aHauu3a U OOBsICHeHHS  (UBUYECKUX  IPOLIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAxX, B MEKIaJaKTUYECKOU
cpelie; NBUKEHUS HEOSCHBIX TEJ, BOJIOINY 3BE3 U BeeneHHoil;
MPOBOAUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (DU3UYECKHUX BEJIUYHUH C
UCIIOJb30BAHUEM TMPSAMBIX HW3MEPEHUH, MpPU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUpOBaTh pe3yibTaThbl MOJYYEHHOM  3aBUCUMOCTHU



bu3nyecKux BEIWYUH B BHAE TpaQuKOB C YIETOM aOCOTIOTHBIX
NOTPEUTHOCTE  M3MEpEeHW#, JenaTh BBIBOABI IO  pe3yibTaTram
UCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpEHUS (U3MUYECKUX BEIUYUH, MPU ITOM
BbIOMpaTh ONTHMAaJbHBIA METOJ U3MEPEHHUs], OLIEHUBATh a0CONIOTHBIE U
OTHOCHUTEJIbHBIE TIOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEAJIOKEHHON TUIIOTE3bI: MIIAHUPOBAThH
HKCIIEPUMEHT, COOUPATh HKCIIEPUMEHTAIbHYIO YCTaHOBKY, aHAIIM3UPOBATh
MONTy4YeHHBbIE Pe3yJabTaThl W JeNaTh BBIBOJ O CTaTyce MPEIIOKEHHON
TUIIOTE3BI;

OIMCHIBATh METO/IbI MOTYYCHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHU;
coOoaaTh MmpaBuiIa 0e30MacHOro Tpyaa Mpy NPOBEACHUH HCCIIEAOBAHHMA
B paMKax y4yeOHOro OJKCIHEpMMEHTa, MpPaKTHKymMa ©  ydeOHO-
UCCIIeIOBATEIbCKOW M TPOEKTHOW JEATENIbHOCTH C HCIOJIb30BaHHEM
MU3MEPUTEIBHBIX YCTPOMCTB U 1a0OPaTOPHOro 000PYI0BaHNUS;

pemath pacu€THBIE 3aJaud C SBHO 33/JaHHOW M HESIBHO 3aJaHHOM
¢u3nMueckoil Monenbl0: Ha OCHOBAHWHU aHaJHM3a YCIOBHS BBHIOMpAThH
dbusznyeckue MOJENd, OTBEYaroIlue TpeOOBaHUSAM 3aJaud, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpUH
OpU  WCIONBb30BAHUM MAaTEMAaTUYECKUX METOJOB pEIICHUs  3ajad,
IPOBOJUTH PACYETHl HA OCHOBAHUM MMEIOLUXCS JaHHbBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C YYETOM MOIYYEHHBIX
pE3yJIbTaTOB;

pelaTh KadyeCTBEHHBbIE 3a/adyM, TpeOyrollue MPUMEHEHHUs 3HaHWM U3
pa3HBIX pa3eNioB Kypca (pU3MKH, a TaK)Ke UHTETPAIK 3HAHUN U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAyYHOrO0 IIMKJIA: BBICTPAWBATh JIOTMYECKYIO
[ENOYKY pacCyKICHHUH ¢ OMOPON Ha M3y4E€HHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U GpU3NYECcKre SBICHUS;

UCIOJb30BaTh TEOPETUUYECKUE 3HAHHUS M OOBICHEHHS OCHOBHBIX
NPUHIUIIOB PabOThl U3MEPUTEIBHBIX MPHOOPOB, TEXHUYECKHX YCTPOICTB
U TEXHOJIOTHYECKHUX MPOIIECCOB;

NPUBOJIUTH TPHUMEPHl BKJIAaJa POCCHMCKUX U 3apyOEKHBIX YUYEHBIX-
($U3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE IMPOIECCOB OKPYIKAIOUIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBATh U OLIEHUBATh MOCJIECACTBHSI OBITOBOM U MPOU3BOICTBEHHOM
NeSITeIbHOCTH 4YEJIOBEKa, CBS3aHHOM ¢ (U3MYECKUMHU IIPOLIECCaMM, C
MO3UIIHNH KOJOTHYeCKON 0€30MacHOCTH, MPEACTABICHHUHN O paliiOHAIbHOM
IPUPOJIOTIOIB30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTH)KEHUN



HAYKM M TEXHOJIOTHM JUIsl JalbHEHIIEro Pa3BUTHS YEIOBEYECKOIO
o0I11IeCTBA;

MPUMEHSTh pa3IUYHbIe CIOCOOBI PadoThl ¢ MHbOpManuen (U3NIECKOTOo
COJIEpKaHUS C HCIOJb30BAHUEM COBPEMEHHBIX HMH(OPMAIMOHHBIX
TEXHOJIOTUH, TIPH ITOM HCIOJB30BaTh COBPEMEHHBbIC HHGOPMAIIMOHHbBIE
TEXHOJIOTUU ISl TOWCKa, MEepepadOTKU U MPEabSBICHUS y4eOHOU U
HAYYHO-TIOMYJSIPHON WH(OPMAINK, CTPYKTYPUPOBAHHSI M HHTEPIPETAIIUN
uHopMaIy, TONYYCeHHOW €3 PA3JIMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHAJIM3UpOBaTh  MOJydyaemMyrd  HWHPOpPMAIUIO U OIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA UHPOpMALUK;

MPOSIBIISATD OpraHu3alMOHHBIE u O03HaBaTEIbHbIE YMEHUS
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHHS  HOBBIX 3HAHWUM B TpoIllecce
BBITIOJTHEHUS TPOEKTHBIX U y4EOHO-UCCIIE0BATENbCKUX pPadoT;

paboTarh B TPYyNIl€ C HCIOJHEHUEM Pa3JIMYHbBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIIbI, pallMOHAIBHO paclpelleisaTh AesITEIbHOCTh
B HECTaHJApTHBIX CHUTYaIUsAX, aJIEKBATHO OLICHMBATh BKJIAJ KaXKIIOTO W3
YYaCTHUKOB I'PYMIBI B PEIICHUE PACCMaTPUBAEMOUN TPOOIEMBI;

MPOSIBIISATH MOTUBALIUIO K Oyaymiel mpodeccuoHaIbHON JESTENbHOCTH IO
CHENUATLHOCTAM (U3UKO-TEXHUYECKOr0 TPOoduIs.
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padoThI padoThI
pecypchbl
Pazgen 1. DJIEKTPOJIUHAMUKA
bub6mauorexa IIOK
1.1 M 14
ArHHTHOE HoJe https://m.eds00.ru/39859ef1
bubmorexa [IOK
1.2 C) 13 1
FICKTPOMAriHIHad HHAyKHwA https://m.edso0.ru/39859¢f1
Hroro no pazneny 27
Pa3znen 2. KOJIEBAHUS U BOJIHbBI
bub6moreka [JOK
2.1 M 10
CXaHHHCCKNE KoNCOanHA https://m.edso0.ru/39859¢ef1
bub6muorexa IIOK
2.2 6] 0 15
FICKTPOMATHITHBIC KONCOAHA https://m.edso00.ru/39859f1
MexaHHU4Y€eCKu e U 2JIEKTPOMarHUTHbIE bubmotexa [JOK
2.3 10 1
BOJIHBI https://m.edso00.ru/39859ef1
bubmorexa [IOK
2.4 (0] 25 1
frruia https://m.eds00.ru/39859f1
Hroro no pazueiry 60

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

3.1

OcuoBrl CTO

5

1

bu6morexa IIOK
https://m.edso0.ru/39859¢ef1

Uroro no pazneny



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

Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckyisspHO-BOJIHOBOH ayaln3M 15 bubmorexa HOK
' PHyCKY AP Y https://m.eds00.ru/39859f1
bub6morexa IIOK
4.2 )] 5
H3HKa aToma https://m.edso0.ru/39859ef1
43 @u3KnKa aTOMHOIO SiApa U 3JIEMEHTAPHBIX 5 bubmotexa [JOK
' YaCTHULL https://m.eds00.ru/39859ef1
Hroro mo pazneny 25

Pazpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKH

bubmuoreka [IOK
5.1 2 12
JICMCHTEI ACTPOHOMHUIL H ACTPOGUSHIH https://m.edso0.ru/39859ef1
Hroro no pazneny 12
Paznen 6. PUSHNUECKHUN IPAKTUKYM
. but6moreka [JOK
1 ) 1 1
0 VISHHCCIIH HPARTIM 0 0 https://m.edso0.ru/39859ef1
Hroro no pasaeny 16
Pa3znen 7. OBOBIIAIOHIEE IOBTOPEHUE
Cucrematuszanus U o0001eHE
71 MPEAMETHOTO COJIEP)KaHUS U OIbITa 15 bu6motexa [IOK
' JesITeIbHOCTH, TPUOOPETEHHOTO MPH https://m.eds00.ru/39859ef1
n3ydeHuu kypca pusuku 10 — 11 kmaccos
Wroro no pazneny 15
bu6morexa IIOK
P 10
CICPBHOC BpEM https://m.eds00.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16



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




ITOYPOYHOE IINTAHUPOBAHHME

10 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jlara nudpoBbie
Tema ypoka Konrtpoasnbie | IlpakTudeckue p
n/n Beero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypcbl
1 dusznka — GpyHIaMEHTaIbHAs HAyKa O 1 bubmmoreka [IOK
npupoje https://m.edsoo.ru/1beef346
5 Hayunb1it MeTO/] MO3HAHUS U METO/IbI 1 bubmioreka [IOK
HCCIIeIOBaHUS (PU3NUYECKUX SBJICHUM https://m.edsoo.ru/3a7fde29
DKCIIEpUMEHT U TEOPHS B MPOLECCE
3 no3HaHus npupoasl. Habmonenue u 1 bubmorexa HOK
' https://m.eds00.ru/34c49931
HKCIEPUMEHT B (PU3HKE
4 CriocoOsI u3MepeHust PU3NIECKUX 1 bubmotexa [JOK
BEJIMYMH https://m.edsoo.ru/ca2def03
AOcomoTHas 1 OTHOCUTETbHAS
5 MOTPELIHOCTH U3MEPEHU (PU3NIECKUX 1 butmmorexa [IOK
P P https://m.edso0.ru/7f18fda3
BEJIMYHH
MogenupoBanue B pusuke. Ponb u
6 MecTO (PU3HUKH B OPMHUPOBAHUU 1 bubmmoreka LIOK
COBPEMEHHOW Hay4HOW KapTHHBI MUpa, https://m.edsoo.ru/eabbded1
B MIPAKTUYECKOMN eI TEIBHOCTH JIOACH
Mexanunueckoe aBuxenue. Cucrema
7 orcueta. OTHOCUTEIBLHOCTD 1 bubmoteka [JOK
MEXaHH4eCcKOro ABrxkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3aJ1a4u MEXaHUKHU
8 Pannyc-BekTop MaTepuaibHON TOYKH, 1 bubmotexa [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

€Tro IMPpOCKUMH Ha OCH KOOpJHWHAT.

Tpaexropus. [lepemenienne. CKopocTs.

WX npoekunu Ha OCH KOOPAUHAT

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

PaBHOMEpHOE PSAMOJIMHENHOE
nBrkeHue. I'padudeckoe onvcanue

bu6moreka [JOK

9
PaBHOMEPHOIO MPSMOJIMHENHOr O https://m.edsoo.ru/89ba7190
JIBIKEHUS

10 ClioxeHue nepeMeneHuii 1 CKopocTei. bubmotexa [JOK
Pemienue 3amau https://m.edsoo.ru/761d18aa
HepaBHOMEPHOE NBHKEHUE.

1 MrHaoBeHHast CKOPOCTb. Y CKOpEHHE. bubmuorexa LIOK
[TpsiMonuHeWHOe IBUYKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHHEM
I'padmueckoe onucanue

12 NPSIMOJIMHEUHOTO JIBUKEHUS C bubmmorexa [IOK

P A https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHHEM
CBoOonHOE TIajieHne. Y CKOpeHHE
CBOOOHOTO TIaJIeHUs. 3aBUCUMOCTD bu6mmoreka [JOK

13
KOOpJAUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BPEMEHHU U UX I'pauku

14 JIBmxeHue Tena, OpouIeHHOr o MO bubmotexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneitHoe nBrxeHue. [IBUKeHne
10 OKPY’KHOCTH. YTJIOBAas U JIMHEIHAA

15 ckopoctb. [lepuon u gyactora bubmorexa [JOK

POCTE. FiepHoa ] https://m.edso0.ru/33196fbe
[leHTpOCTpEMUTEIHHOE U TTOTHOE
YCKOpEHHE
bub OK
16 KonTtponsHas pabora o reme nommoreka L1

https://m.edsoo.ru/1242f32¢
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"Kunematuka"

ITepBeIif 3axkoH HproTOHA.
WNuepimanbHbie CUCTEMBI OTCUETA.

bu6mmoreka [JOK

17
[Tpunuun otHOCUTENBHOCTH ["anuest. https://m.edsoo.ru/5a9e4a64
HeunepunansHbie cCUCTEMBI OTCUETA
18 Cwuna. PaBHOnEH CTBYIOIIIAS CHIIA. bubmotexa [JOK
Bropoii 3akoH HeroToHa. Macca https://m.edso00.ru/141d3837
19 B3aumoneiictBue ten. TpeTuit 3akoH bubmuorexa [JOK
Hprorona https://m.edsoo.ru/57dba505
[Tpunuun cynepro3unuuu cuil. Pemenne
20 3ap aquHa 1} };IMSHCHI/I: 3aKOHOB bubmorexa [JOK
8 P https://m.edsoo.ru/bdf997fb
Hsrotona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBAJIEHTHOCTh I'PAaBUTALlMOHHON U bubmorexa [JOK
. P ! https://m.edsoo.ru/9aba2b0a
WHEPTHON MacChl
29 Cuna TSKECTH U YCKOpEHHUe bubmoteka IJOK
CBOOOIHOrO najgcHus https://m.edso0.ru/22757126
JIBmxeHre HeOSCHBIX TN U UX
HCKYCCTBEHHBIX CITYTHUKOB. [lepBas bubmmorexa [IOK
23
KOCMUYECKast CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfala
Kemnepa
bu6mnoreka [JOK
24 C .3 I'yka. B
1A YHPYTOGHA, SEKOE & Y. BeC el https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u Buasl cui bubmotexa [JOK
25 TpeHus. J[BI>KeHue B )KUJIKOCTH U ra3e ¢ https://m.edsoo.ru/1fa86499
Y4E€TOM CHIIBI COITPOTUBIICHUS CPEIbI https://m.edso0.ru/2cb29676
26 Hasnenue. 'mapocratuyeckoe bubmmorexa [IOK

napienue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
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AOCOJIIOTHO TBEPOE TEIIO. bubmmorexa [IOK
27 ITocTynarenpHOE U BpalaTeabHOE bu6mmorexa LIOK
JIBUKEHUE TBEPJIOTO Tela https://m.edsoo.ru/2b95d57¢
28 MOMEHT CHIJIBI OTHOCUTENIBHO OCH bu6mmoreka [JOK
BpatieHus. [Ineuo cuibl https://m.edsoo.ru/653d3459
CrnoxxeHue CHl, TPHJIOKEHHBIX K
29 TBepAOMY Teny. L{eHTp TsbkecTu Tena. bubmmorexa [IOK
VYcnoBus paBHOBECHS TBEPJOroO TeNa. https://m.edso0o.ru/9aa79a7d
Bunsl paBHOBecus
bubmioreka [IOK
30 Petmerte saza https://m.edsoo.ru/dclcaacQ
31 KonTponsHas pabora mmo reme bubmmorexa [IOK
"Jlunamuka. CtaThka TBEpAOro tena" https://m.edsoo.ru/9f5a574c
Nmnynsc MaTepuanbHON TOUYKH,
39 CHCTEMBI MaTepUaJIbHBIX ToueK. [{eHTp bu6mmoreka [JOK
MacC CUCTEMbI MaTEPUAJIBHBIX TOUEK. https://m.edso00.ru/4bb8294b
Teopema 0 IBUIKEHHMH LIEHTpa Macc
WMy bC CHITbI M BI3MEHEHUE UMITYJIhCa
33 Tena. 3aKOH COXpaHEHUS UMITYJIbCA. bubmorexa [JOK
https://m.edso0o.ru/13f0a221
PeakTuBHOE NBUXKEHHE
MoMeHT uMIyJIbca MaTepUaIbHON
34 Touku. [IpencraBienue o COXpaHeHUH bubmuorexa LIOK
MOMEHTA UMITYJIbCa B LIEHTPAJIbHbIX https://m.edsoo.ru/d6532eb9
MOJISIX
bu6moreka [JOK
35 Pemerme sanaz https://m.edso0.ru/f7706d63
36 PaboTa cuiibl Ha MaJIOM ¥ Ha KOHEYHOM bubmoteka IJOK

nepemenieHuu. I papudeckoe

https://m.edso00.ru/913974c7
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MIPEICTaBIICHUE PAOOTHI CHIIBI.
MOIIHOCTH CUIIBI

Kunernueckas sneprus. Teopema 00

37 M3MEHEHNH KMHETHYECKOHN dHEPIUU bubmorexa TIOK
. p https://m.edsoo.ru/9a5e2e74
MaTepHaIbHON TOUKH
IToreHIIMaNBHbBIE U HEMOTEHIUAIBHEIE
38 cunbl. [TorennmanpHas >Heprusd. Bropas bubmorexa LHOK
i privi P https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
TpeThbst KOCMHIYECKast CKOPOCTh. CBS3b
pabOoTHI HEMOTEHITUAIBLHBIX CHII C
39 A3MEHEHNEM MEXaHNIECKON SHEPTUHU bubmorexa HOK
p https://m.edsoo.ru/f57b4e01
CHCTEMBI Tell. 3aKOH COXPaHCHUS
MEXaHU4YECKOU SHEPrUu
Yapyrue 1 HeyIIpyrue CTOJIKHOBEHHUSL.
40 N :zﬂeﬂne Bey I-f) };IJII/I ST UAeaIbHON bubmnorexa ITOK
P pHy A A https://m.edsoo.ru/f30f43b6
JKMIKOCTH
a1 KonrtponeHas paborta o reme "3akoHBI bubmmorexa [IOK
COXpaHEHUsS B MeXaHHKe" https://m.edsoo.ru/474e7c4a
PasButHe nmpencraBiaeHuii 0 IpUpOIE
P PP bu6moreka [JOK
42 ternotel. OcHoBHBIE monoxenus MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe nBmkeHne
CtpoeHnue razoo0pa3HbIX, )KUJIKUX U
43 TBEPABIX TeI. XapaKTep ABIKEHUS U bubmorexa TIOK
P 2L AApaKTep https://m.edsoo.ru/c44d02e2
B3aHMMOJEHCTBHS YaCTUL] BEECTBA
Macca u pazmepbl MOJIEKYJ (ATOMOB).
bu6moreka [JOK
44 KomnuectBo BemecTsa. [locTossauaas
https://m.edsoo.ru/c5b72ab7
ABorajnipo
45 Temnepatypa. TemnoBoe paBHOBECHE. bubmotexa [JOK



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
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Ikana [enbcus

https://m.edso00.ru/0070d493

46 Pemenne 3amau bubmorexa [TOK
https://m.edso0.ru/1531aba5
. bubmotexa [JOK
47 HNneanpublii ra3. I'a30BLIe 3aKOHEI https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenaeneeBa-Knanelipona. bubmuotexa [JOK
Pemenune 3amau https://m.edsoo.ru/8d12c328
49 AOcoimoTHas Temreparypa. 3akoH bubmmoreka [IOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 N3omporieccrl B uaeaibHOM rase ¢ bubmioreka [IOK
[IOCTOSIHHBIM KOJINYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
['padmueckoe npeacraBicHue
51 Hfog)poueccom fBOTepMa, n30X0pa, bubmorexa [JOK
https://m.edso00.ru/1344327b
n3obapa
bu6moreka [JOK
52 Ocuosrioe ypasnenie MKT https://m.edso00.ru/c8094721
bu6mmoreka [JOK
>3 Pemerue saa https://m.eds00.ru/10265a05
CBs13b a0COTFOTHOM TEMITEPATYPHI
TEPMOJIMHAMHYECKON CHCTEMBI CO
54 CpeIHel KHHETHIECKOW SHeprue https://m.edsoo.ru/c38af875
MOCTYIATEIBHOTO TEIIOBOTO JBHMKECHUS
€€ 4acCTHIl
55 O06o0mIeHne 1 cucTeMaTH3alus 3HaHUM bubmotexa [JOK
o teme "OcHoBel MKT" https://m.edso00.ru/09d12fd8
56 KonTponbHas padora o teme "OCHOBBI bubmmorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmoanHamuyeckasi cucteMa. 3aJjaHue bubmotexa [JOK
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https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59

BHEIIHUX ycyioBui jiis TJI cuctemsl.
BHemiHue u BHyTpeHHUE apaMeTphl.
ITapametps! T/l cucteMsl Kak cpegHue
3HAYCHUS BEJIMUMH, OITMCHIBAIOIIHNX €€
Ha MHUKPOCKOITUYECKOM YPOBHE

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

HyneBoe Hayano TepMOJUHAMUKH.

bubmioreka [IOK
58 C T
AMOMpOH3BONbHAA penakcattis 1] https://m.edso00.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Monens uaeanbHOro ra3a B
59 TEPMOJIMHAMHUKE. Y CIIOBHUS bubmorexa [JOK
pMOA T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOH MOJICITN
60 VpaBuenue Menneneepa-Knaneiipona u bubmotexa [JOK
BbIpaXKeHUE 111 BHYTPEHHEH S3HEpruu https://m.edsoo.ru/bal178d0
Bripaxkenue 115t BHyTpEHHER SHEPrUU
61 OJIHOATOMHOTO M€aJIbHOI0 rasa. bubmoteka IJOK
KBazucratuueckue u HeCTaTUUECKUE https://m.edsoo.ru/ac5cacl5
MIPOLIECChI
OneMeHTapHas pabora B
62 TepMOIUHAMUKE. Brrancnenne paboTsl bubmmorexa [IOK
no rpa¢uky npoiecca Ha pV- https://m.edso00.ru/741d5738
qUarpamme
Tennonepenaya Kak cnocod U3MEHEHUS
63 BHyTpeHHeH sneprun T/l cuctembl 0e3 bubmorera TIOK
P P https://m.edso00.ru/3d 734561
COBEPILICHUS padOThI
64 KonBekuus, TenionpoBOIHOCTb, bubmotexa [JOK
U3ITy4EeHHE https://m.edsoo.ru/157b54cd
65 KomnuectBo ternotel. TenmoéMKoCTh bubmoteka IJOK

TCIa. Yneana;I H MOJIsIpHasd

https://m.edsoo.ru/7ba67355
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TEIJIOEMKOCTH BellecTBa. Y aeabHas
TEIJIOTa CrOPaHMs TOMINBA

Pacuér kosmuecTBa TEMIOTHI IPU

bu6mmoreka [JOK

66 Terionepeaaye https://m.edsoo.ru/ldb5ad4e
67 [TonsTrie 00 agrabaTHOM TpoIIECCe. bubmuotexa [JOK
[lepBbIii 3aKOH TEPMOJIUHAMUKHU https://m.eds00.ru/d8098824
KommuecTBo TemnoTsl U paboTa Kak
68 Mepbl U3MEHEHUS BHYTPEHH eI SHEPruu bu6amorexa [IOK
https://m.edsoo.ru/b047alcd
T]I cucremsl
BTopoii 3aKk0H TEpMOJUHAMUKH JJIS
69 PaBHOBECHBIX M HEPABHOBECHBIX bubmuorexa [IOK
nporeccoB. HeobpatumocTtsb https://m.edsoo.ru/c6f4f464
MPUPOTHBIX MPOIIECCOB
70 [IpuHUMIIBI €M CTBUS TETJIOBBIX bu6mmoreka [JOK
marH. KIT/] https://m.edso0.ru/2e945513
71 MaxcumanbHoe 3Hauenne KIT/. Lukn bu6moreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
72 Pemenue safa https://m.edsoo.ru/b3efal8b
DKOJIOrHYecKre acleKThI
73 WCIOJIb30BaHUS TEIJIOBBIX JBUTATENEH. bubmmorexa [IOK
TeroBoe 3arpsisHEHUE OKPYKAKOLIEH https://m.edso00.ru/9867aaa7
cpensl
bu6mmoreka [JOK
74 Pemmerie saza https://m.edsoo.ru/c8c70432
O06o0mIeHne 1 cucTeMaTH3alus 3HaHUM BuGmiorexa LIOK
75 no reme "Tepmoannamuka. TemioBbie

MaIIuHb"

https://m.edsoo0.ru/28d62b3f
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KontponbHas paGota 1o Teme

bu6moreka [JOK

76
"TepmoauHamuka. TeroBble MalnIMHbI" https://m.edsoo.ru/1b6e26c5
[TapooOpa3oBaHue U KOH/ICHCAIIUS.
77 I/Icfla GII-:I)I/Ie Y KUIICHHE. Y IebHas bubmioreia LIOK
P oA https://m.edso0.ru/6f8e6777
TEIIOTa Mapoodpa3oBaHUs
HacplleHHble ¥ HeHACBIIEHHBIC TTaphI.
KauecTBeHHas 3aBUCMMOCTD IMIOTHOCTH
U JIaBJICHHsI HACBIIIEHHOT O 1apa OT
78 TEMIIEPATyPhl, UX HE3aBUCUMOCTh OT bubmmorexa [IOK
) PatyPBL https://m.edsoo.ru/f5¢17d02
00BEMa HACHIIIEHHOT 0 Mapa.
3aBUCHMOCTH TEMIIEPATyPbl KUTIEHUS OT
JABJICHUS B )KHJIKOCTH
79 BnaxuocTh Bo3ayxa. AOCOIIOTHAS U bubmotexa [JOK
OTHOCHUTEJIbHAS BIAYKHOCTh https://m.edsoo.ru/30ebbb79
bu6moreka [JOK
80 Pemenue 3amau
A https://m.edso0.ru/18e95ff3
Teépnoe Teno. Kpucrannmueckue u
81 amopdHbIe Tena. AHU30TPOIUS CBOWCTB brbamorexa [IOK
P ' ™ https://m.eds00.ru/20a88a03
KPHUCTAJIIOB
[InaBrneHue U KpUCTAITU3ALUS.
bu6mmoreka [JOK
82 VaenpHasg TenoTa IUIaBIEHUS.
https://m.edsoo.ru/6ee91e9f
CyOnmmanus
e(opmannu TBEPIOro TENA.
Aegop P Bubmorexa LOK
83 Pactsoxenne u cxarue. Cnsur. Moayib
s https://m.edsoo.ru/dalaabl10
FOwnra. [Ipenen ynpyrux aepopmanuii
TenoBoe pacupeHue ;KUAKOCTEN U
N bu6moreka [JOK
84 TBEPABIX TEJI. AHTAPMOHHU3M TENJIOBBIX

KOJe0aHUN YacTULl BEIECTBA

https://m.edsoo.ru/7ba5edf2
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85 [Ipeobpa3oBaHue FHEPrun B ha30BbIX bubmmorexa [IOK
nepexojax https://m.edso00.ru/97a0672f

bu6moreka [JOK

86 v 0

PaBHEHHE TCILIOROro banarea https://m.edso00.ru/ab1521fb
bu6mmoreka [JOK

87 P

CHIEHHE saAad https://m.edso0.ru/8ab7f40d
IToBEpXHOCTHOE HATSIKEHHUE.
Kanwspasle aBienus. JlapaeHue nox bubmmorexa LIOK

88 .

HCKPUBJIEHHON MTOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xkugkoctu. Popmyna Jlamnaca
O06o0mIeHne u cucTeMaTH3alus 3HAHUM
89 1o TeMe "ArperaTHble COCTOSHHS bu6amorexa [IOK
.\ https://m.eds00.ru/0b52575¢
BeniecTBa. Pa3zoBbIe NEPEXOIBI
KontponbHas pabota 1o Teme
90 "ArperaTHble COCTOSIHUS BEIIeCTBa bubmmorexa [IOK
P ., o ' https://m.edsoo.ru/7dc2a739
@Da30BbIE IEPEXOJIBI
DIEeKTpU3aIus TeJI U €€ MPOSBIICHUS.

01 DnekTpuyeckuii 3apsan. /[Ba Buaa bubmotexa [JOK
ANEKTpUYecKux 3apsanoB. [IpoBoHMKY, https://m.edsoo.ru/laff445f
JUAJIEKTPUKH U Oy POBOJHUKH
OneMeHTapHbIN IEKTPUUECKUN 3apsl.

92 3aKOH COXPaHEHUS JJICKTPUIECKOT O brbmorexa [TOK

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

93 Bzaumopeiicteue 3apsgoB. Toueunbie bu6mnoreka [JOK
3apsnbl. 3akoH Kynona https://m.eds00.ru/445b7746

bu6moreka [JOK

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

https://m.edsoo.ru/08fc19bc
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DnekTpudeckoe nojue. Ero nefictBue Ha

bu6moreka [JOK

95
ANEKTPUYECKHUE 3apsiibl https://m.edso0.ru/05c6bfal
HanpsskEHHOCTB DIEKTPUYECKOTO MOJIS.

9% [Ipo6HbIit 3apsa. Jlunuu bubmotexa [JOK
HanpsKEHHOCTH 3JIEKTPUYECKOT O TTOJIS. https://m.edsoo.ru/3dac6957
OIHOPOAHOE ANEKTPUUECKOE MOJIe
[ToTeHnManbHOCTH

97 AIIEKTPOCTATUYECKOro moisd. Pa3zHOCTD butmmorexa [IOK

P ' https://m.eds00.ru/80021447
MOTEHIMAJIOB U HANPSHKEHHE
[TorennmanbHas sHEprus 3apsaa B
98 alIeKTpocTaTUIeckoM ToJie. [loreHuan bubmorexa [TOK
' https://m.edsoo.ru/af5fa389
AIEKTPOCTATUYECKOTO TOJIS
CBs13b HANPSHKEHHOCTH OIS U

99 A3HOCTHU MOTEHIIMAJIOB IS bubmmorexa [JOK
P a A https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO OIS

100 [TpuHIMD Cynepno3nnuu bubmmoreka [IOK
AIEKTPUYECKUX MOJIeH https://m.edsoo.ru/Ocfe4a6c

bubmioreka [IOK

101 Pemienue 3amau

s https://m.eds00.ru/5a582263

102 [Tone Toueunoro 3apsna. [lone bubmuorexa [IOK
PaBHOMEPHO 3apsHKEHHOM cdepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO MO

103 00BéMy mapa. [Tone paBHOMEpPHO bubmmorexa [IOK

y P ) p . p https://m.edsoo.ru/f7a665ee
3apsKEHHOM 0E@CKOHEUHOM MIT0CKOCTH

104 IIpOBOJHUKHM B 3JIEKTPOCTATHYECKOM bubmuorexa LIOK
noje. Y cjaoBrUe paBHOBECHS 3aps10B https://m.edsoo.ru/32405eab

105 JW3neKTpUKY ¥ MOTyIPOBOAHUKHY B bubmmorexa [IOK

QJICKTPOCTATHYCCKOM I10JIC

https://m.edsoo0.ru/060ebab5
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Kongencarop. D1nekTpoEéMKOCTh

106 KOHJICHCATOpa. DIEKTPOEMKOCTh bubmiorexa LIOK
https://m.edso00.ru/845b473
MJIOCKOTO KOHJIGHCAaTOpa
107 [TapannenbHoOE cOeMHEHUE bubmotexa [JOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 [TocnenoBatenbHOE COSAUHEHHUE bu6mmoreka [JOK
KOHJICHCAaTOPOB https://m.edso00.ru/1e992920
109 OHeprus 3apsLKEHHOI0 KOHIeHcaTopa br6amorexa [IOK
https://m.edso00.ru/73a34f18
bu6mmnoreka [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040
111 JIBH>KEeHUE 3apsyKEHHOM YaCTUIIBI B bubmoteka IJOK
OJIHOPOJTHOM DJICKTPUYECKOM T10JIe https://m.edsoo.ru/8341d6ac
112 Pemienue 3amau
113 O06o001IeHNEe U CUCTEMaTH3allisI 3HAHUH bubmoteka IJOK
o TeMe "Dnekrpuyeckoe nose" https://m.edso00.ru/5752603f
114 KontponrsHas paborta o teme bubmmorexa [IOK
"OnekTpuyeckoe mnoJsie" https://m.edsoo.ru/cefe90e9
Cwuna toka. [TocTossHHBIN TOK. Y ClTOBHS
115 CYIIIECTBOBAHUS TIOCTOSTHHOTO bubmorexa TOK
https://m.eds00.ru/233311b5
AJEKTPUYECKOT 0 TOKA
bubmioreka [IOK
116 Wcrounuku Toka. Hanpsoxenue u 9/1C https://m.edsoo.ru/0839a115
117 3akoH Oma /1151 ydacTka Lemnu. bubmmorexa [IOK
DIIEKTPUYECKOE CONPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHMOCTb CONPOTUBIICHUS bu6mmorexa [IOK

OOHOPOAHOTI'O MPOBOJHHKA OT €ro

https://m.edsoo.ru/95fcdf51
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JUTMHBI U TIJIOMIA TTOMEPEUHOr0

ceUueHUs
119 YaenpHOe CONPOTUBIIEHUE BELIECTBA. bubmotexa [JOK
Pewenue 3amau https://m.eds00.ru/437f8300
120 [TocnenoBarensHOE, apaleiabHOE, bubmioreka [IOK
CMEIIIAHHOE COCIMHEHUE TPOBOJHUKOB https://m.edsoo.ru/236f7e07
121 Pac4ér pa3BeTBIEHHBIX JIEKTPUIECKUX bubmmoteka LIOK
ueneii. [IpaBuna Kupxroda https://m.edso00.ru/1794cf37
bu6mmoreka [JOK
122 P
cHicHie satat https://m.edso00.ru/3881b469
123 Pa6ora 35ekTprueckoro Toka. 3aKoH bubmuorexa LIOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubmoteka [JOK
124 Pemuterve sazas https://m.eds00.ru/6761bfOf
MONTHOCTB AIEKTPUYECKOTO TOKA.
125 TeHIEOBaﬂ MO HZ[;TL BhIZICJISIEMast HA bubmorexa [JOK
- BB https://m.eds00.ru/99750a6f
pesucrope
bu6mmoreka [JOK
126 P
CHicHHe saat https://m.edso0.ru/eb72fc24
197 OJ1C u BHyTpeHHEEe COMPOTUBIICHUE bubmuorexa [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon Oma 15 OHOM (3aMKHYTOM) bubmuorexa [IOK
ANEKTPUYECKON LIenU https://m.edso0.ru/221f40fb
bubmoreka [JOK
129 P
CHICHHIE sanat https://m.eds00.ru/3580b679
bu6mmoreka [JOK
130 M
OUIHOCTL HETOHUHIIA TOKa https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3ambikanue bu6mmoreka [IOK
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https://m.edsoo.ru/54615632

132 KoHnpeHcaTop B 1€y IOCTOSHHOIO TOKA bubmorera IIOK
A pai https://m.edso00.ru/3536813e
bu6mmoreka [JOK
133 Pemenue 3ana
HHCHHIE sa1ad https://m.edso00.ru/4410cef0
134 Pemenue 3amau mo teme "IlocTossHHBIN bu6moreka [JOK
ANEKTPUYECKUHN TOK" https://m.edso00.ru/a7340a29
135 Pemenne 3amaq o Teme "[locTosHHBIN bu6moreka [JOK
AJEKTPUY €CKUI TOK" https://m.edso00.ru/744261b8
136 Pemenue 3amau no teme "IlocTosHHBII bubmoteka [JOK
AIEKTPUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O6o0mIeHne u cucTeMaTH3alus 3HAHUM
137 1o Teme "[10CTOSTHHBIN AIEeKTpUY €CKUi bubmorexa [TOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponsHas pabora o reme bubmmorexa [IOK
"TToCTOSIHHBIN 3JEKTPUYECKUH TOK" https://m.edso00.ru/1885ddf1l
DneKTpudecKas MpoBOIUMOCTh
139 A3JIMYHBIX BEIIECTB. DIICKTPUUCCKHI bubmotexa [JOK
p = ' p https://m.edsoo.ru/da794295
TOK B MeTaJutax. CBEpXIPOBOIUMOCTh
DNEeKTPUYECKUN TOK B paCTBOpax U
140 aCIJIaBax JIEKTPOJIUTOB. 3aKOHBI brtamorexa [IOK
P P ’ https://m.edsoo.ru/4b423491
®dapanes 11 JISKTPOIH3a
bubmioreka [IOK
141 6] 7 Nl
JMEKTPUYECKUI TOK B razax. [Imazma https://m.edso0.r/92d92f76
142 DNEKTPUYECKUN TOK B BAKyyME. bubmmoreka [IOK
BakyyMmHbIe ipruOopbl https://m.edso0.ru/2E+160
143 DJIEKTPUYECKUM TOK B bubmotexa [JOK

MOJIYIIPOBOAHUKAX

https://m.edsoo.ru/ab61c660



https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660

144

[TomynpoBogHUKOBBIE TPUOOPEI

bu6moreka [JOK
https://m.edso00.ru/83622200

145

DU3NUYECKHUl IPAKTUKYM 10 TEME
"N3mMepeHne CUIbl TOKA M HAMPSKEHUS
B LIEMH [TOCTOSHHOI'O TOKA IIPH TOMOILU
AQHAJIOTOBBIX M I (POBBIX
M3MEPUTEIBHBIX MPUOOPOB" M
"3HaKoMCTBO ¢ HU(POBOI
naboparopueil no ¢usuke. [Ipumepsl
U3MepeHus (prU3MUEeCcKUX BEIUYUH IPU
IIOMOIIIY KOMIIBIOTEPHBIX JaTYMKOB"

bubmioreka [IOK
https://m.edsoo.ru/5643ea56

146

Du3nyecKuil MPaKTUKYM 110 TEME
"HM3yueHne HepaBHOMEPHOI O IBUKEHUS
C LIEJIBIO OIPEIeNICHUS] MTHOBEHHOM
ckopoctu"”

bu6moreka [JOK
https://m.edso00.ru/f6292f5f

147

DU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHne yCKopeHus pu
MPSIMOJIMHEWHOM PaBHOYCKOPEHHOM
IBWKEHUU 10 HAKIOHHOHN INIOCKOCTH"
nn "MccnenoBanue 3aBUCUMOCTH Ty TH
OT BPEMEHH NPU PAaBHOYCKOPEHHOM
IBIKeHNN"

bubmioreka [IOK
https://m.edso0.ru/6960b6ef

148

DU3NYECKUN TPAKTUKYM T10 TEME
"U3MepeHne ycKkopeHus CBOOOIHOTO
najgenus" uim "M3ydenne nBUKEHUS
Tena, OpOIIEHHOr0 FOPU30HTAIBHO"

bu6mmnoreka [JOK
https://m.edsoo.ru/d1ea2402

149

DU3NYECKUN TPAKTUKYM T10 TEME
"N3y4eHne ABM>KEHUS Tena Mo
OKPY>KHOCTH C IOCTOSIHHOM 110 MOAYJIIO

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514
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ckopocthio" i "UccnenoBanue
3aBUCUMOCTH TTEpHOIa OO0 PAIICHUS
KOHHYECKOI'0 MasTHUKA OT €r0
napameTpoB"”

150

DU3NYECKU IPAKTUKYM I10 TEME
"N3MepeHne paBHOJEHCTBYIOIIEH CHIIbI
IIpU ABUKEHUU OpyCKa 110 HAKJIOHHOMN
miockoctu" wim "IIpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHU JIBUKECHUS
Opycka 10 HaKJIOHHOW MJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €ro Maccel"

bubmioreka [IOK
https://m.edsoo.ru/0b34db84

151

DU3NYECKUN TPAKTUKYM T10 TEME
"NccnenoBanue 3aBUCUMOCTH CHJI
YOPYrOCTH, BOSHUKAIOIIKX B IPYKUHE U
pPE3UHOBOM 00pasIle, OT X
negopmarun" wim "Usyuenue
JIBUKEHUS CUCTEMBI TeJl, CBSI3aHHBIX
HUTBIO, TIEPEKUHYTON uepes3 JIETKUI
6mok"

bubmioreka [IOK
https://m.edsoo.ru/b55h81al

152

Du3nyecKnil MPaKTUKYM 110 TEME
"U3mepenue korduimenta TpeHus 1o
BEJIMYUHE YIJIOBOro Kod(puureHTta
3aBucuMoctu Fp(N)" nm
"UccnenoBanne NBMKEHUs OpycKa Mo
HAKJIOHHOM IJIOCKOCTH C ITEPEMEHHBIM
KO3 PUIIMEHTOM TpeHus" nim
"N3ydyeHune ABUKEHHS T'py3a Ha Baly €
TpeHuem"

bubmioreka [IOK
https://m.edsoo.ru/b83b1607

153

Du3nyecKuil MPaKTUKYM 110 TEME

bubmioreka [IOK
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"UccnenoBanue yciaoBUil paBHOBECHS
TBEPIOIO TEJIAa, UMEIOILETO OCh
BpamieHus" uimm "KoHcTpynpoBanue
KpPOHIUTEHHOB U pacd€r cuil ynpyroctu"
nm "M3ydenue ycTON4MBOCTH
TBEPAOrO TeJa, UMEIOILEro MJI0Ia b
onops!"

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

154

du3nyecKuil MPaKTUKYM 110 TEME
"N3MepeHne nMirysbca Tena mno
TopMO3HOMY nyTH" nnu "M3mepenue
CHJIBI TATH, CKOPOCTU MOJIEIH
AIEKTPOMOOMIISE U MOIITHOCTH CHJIBI
Taru" nim "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TeJla C UMITYJIbCOM CHJIbI"
umu "MccnenoBanue coxpaHeHUst
UMITyJIbCa IIPU YIIPYroM
B3auMmonencreun" nin "N3mepenne
KMHETUYECKON YHEPIUH Teja 110
TOPMO3HOMY ITyTH"

bu6mmoreka [JOK
https://m.edsoo.ru/856fb28e

155

DHU3NYECKUN TPAKTUKYM IO TEME
"N3yueHue n30TepMUYECKOro mpouecca
(peKOMEH10BaHO U CIOJIb30BAHUE

1 dpoBoii 1abopaTopuu)" UK
"N3ydyeHune n30XopHOro mnpoiecca’ uimn
"N3yuenune nzodapHoro mnpoiecca” uim
"I[IpoBepka ypaBHEHUS COCTOSIHUA"

bu6mmnoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

Du3nyecKuil MPaKTUKYM 110 TEME
"N3mepeHne yaenbHOW TenI0EMKOCTH "
umu "HccnenoBanue mpoiecca

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61
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OCTBIBAHMS BellecTa" Uim
"UccnenoBanue aguadaTHOrO
npouecca" unm "Uzydenue
B3aMMOCBSI3H SHEPTUU
MEXKMOJICKYJIIPHOTO B3aUMOJICHCTBHS U
TEMITEPATYPbl KHITCHHSI KUIAKOCTEH"

157

Pu3nyeCcKuil MPAaKTUKYM 110 TEME
"N3y4eHne 3aKOHOMEPHOCTEN
UCIIApPEHUS KUJIKOCTeH" in
"N3MepeHue yaeabHOU TenI0Th
maBiieHus Jipaa" i "N3yuenue
CBOMCTB HaCBIIICHHBIX IAPOB" WK
"U3mepeHne abCcoMoTHON BIaKHOCTH
BO3/yXa U OLIEHKA MacChl 1apoB B
nomemenun". Ismepenue

K03 (h(pUIIMEHTA TOBEPXHOCTHOTO
HaATSDKEHUS

bubmiorexa [JOK
https://m.edsoo.ru/6bla23b5

158

Pu3N4ECKUN MPAKTUKYM 10 TEME
"HaGnrogeHue nmpeBpalieHus SHEeprun
3apsKEHHOr0 KOHEHCAaTOpa B SHEPTHUI0
W3JIy4€HUs CBeToauoaa" uiu
"N3yueHue npoTeKaHUs TOKA B LI€MH,
coJieprKallei KoHJaeHcaTop' win
"Pacnpenenenue pazHOCTH
MOTEHIIUAJIOB (HAMPSDKEHUs) TPU
MOCJIEIOBATEIbHOM COEAMHEHUN
KOH/JIEHCAaTOpOB"

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

159

du3nuecKkuil MPakKTUKYM 10 TEME
"HccnenoBanue CMEUIaHHOTO

bu6mmoreka [JOK
https://m.edso00.ru/2b179d98
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COEIMHEHUS PE3UCTOPOB" MU
"N3mMepeHne yaenbHOoro COnpoTHBIICHUS
npoBogHUKOB" mn "MccnenoBanue
3aBUCUMOCTHU CHJIbI TOKA OT
HaNpsKEHUS JJ1s1 JIaMITbl HAaKaJIMBaHUs "

Pu3nyeCcKuil MPAaKTUKYM 110 TEME
"Habmroaenue anexTpoiausa” niu
"N3mepenue 3apsaa 0JHOBAJIEHTHOI'O
noHa" nim "HccnenoBanue

bubmioreka [IOK

160
3aBUCUMOCTH CONIPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOpA OT TEMIIEpaTypbl" NN
"CHsATHE BOJIBT-aMIIEPHON
XapaKTEepPUCTHKHU quona”
PesepBHylii ypok. O000LIEHNE U
161 CHCTI;MaTmZp WSl 3BHAHUH 110 TeEME bubmorexa [JOK
" u" https://m.edso0.ru/ed017d93
Kunematnka
PesepBHbIii ypok. O0o0meHue u
162 CI/ICTIG::)MaTI/B:p WSl 3HAaHUH 110 TeMe butmmorexa [IOK
" "H https://m.eds00.ru/3149956b
JmHaMuka
PesepBHbIii ypok. O0o0meHue u
P P N bu6mmoreka [JOK
163 CHUCTEMaTH3aIlMsl 3HAHHUH 110 TEME
" " https://m.edsoo.ru/0f9752ac
Cratuka TBEpIOro Teaa
PesepBHEIii ypok. O000mEeHNE 1
164 CHCTEMaTH3Z§Hﬂ 3HAHHUU 110 TEME bubmorexa HOK
" " https://m.edsoo.ru/6c0dfcc
3aKOHBI COXpAaHECHHS B MEXaHUKE
PesepBHbIii ypok. O0o001IeHNE U
165 crucTeMaTU3aIvs 3HaHW# 110 TeEMe bu6moreka [JOK

"OCHOBBI MOJIEKYJISIPHOKUHETUYECKOM
Teopun”

https://m.edsoo.ru/de148976
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PesepBHbIii ypok. O0o01meHue 1

166 cHCcTEMAaTHU3alLMs 3HAHUH 110 TEME 1 bubmorexa HOK
H https://m.edsoo.ru/Obcc77cl
"TepmoauHamuka. TeniaoBbie MalIMHbL"
Pe3epBHbIii ypok. O6001IEHUE T
167 CHCTEeMaTH3alys 3HaHHUH 110 TeME 1 bu6moreka [JOK
"ArperaTHble COCTOSHUS BEIIECTBA. https://m.edsoo.ru/59ca5c91
da3zoBbie nepexopl"”
PesepBHEIii ypok. O0001IEHNE U
168 CI/ICTIe)MaTHSZpI/I}I 3HAHUU 110 TEME 1 bubmorexa HOK
" B " https://m.edsoo.ru/f2381c0c
DIIeKTPUYECKOE T0JIe
PesepBurlii ypok. O0001mIEeHNE U
PBHBI YD 5 Bummorexa [JOK
169 CHCTEMAaTU3alUs 3HAHUHN 110 TEME 1
" N . " https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIN ITEKTPUICCKHUI TOK
PesepBHblii ypok. O0001IEHNE U
170 CHCTIe)MaTm:p Ui 3HaHHI;u o teme "Toku 1 bubmnorexa ITOK
B " https://m.edso0.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KITACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne ara uupposbie
Tema ypoka Konrpoabnsie | IlpakTnueckue A bp
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
B3anmoneiicTBHE MOCTOSHHBIX
1 MarHuTOB U MPOBOJHUKOB C TOKOM 1 brbmorexa [JOK
poBox ' https://m.edso00.ru/487a8593
MaruuTtHoe nose. ['mnoreza Amnepa
BekTop MarHuTHON UHAYKIHH.
2 [Tpun pHn CyMepIio3u 513/11 NL[larHI/ITHLIX 1 bubmorexa [JOK
p VH yrep H . https://m.edsoo.ru/4clabcch
nosied. JINHMM MarHUTHOM UHIYKIUU
3 MaruuTHOE€ 1oJie TPOBOAHUKA C 1 bubmotexa [JOK
TokoM. OnbIT Dpcrena https://m.edso0.ru/d35d5262
4 Cuna Ammiepa, e€ HampaBJICHUE U 1 bu6moreka [JOK
MOJLyJIb https://m.edso00.ru/26d9c5ba
bubmioreka [IOK
5 P 1
cHictie sakat https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amnepa. 1 bubmmorexa [IOK
DNEKTPOU3MEPUTEIBHBIC TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHnna, €€ HanpaBJIeHUE U
7 MOAYJIb. [IBHKeHue 3apsiKEHHON 1 bubmuotexa [JOK
YacTULbl B OTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
mnosie
bu6moreka [JOK
8 P 1
crierHe sajat https://m.edsoo.ru/504e98c7
9 Pa6ora cuinbr Jlopeniia 1 buGmrorexa ITOK

https://m.edsoo.ru/d518be4b
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bu6moreka [JOK

1 P
0 clietie sajat https://m.eds00.ru/93617bd9
Ma 0€ T0JI€ B BELLECTBE.
11 (OJS rH::aI;rHer;HJ:cHBlfa Hell- HTB bubmorexa [JOK
PP > 11ap https://m.edso0.ru/30ff9608
JMaMarHeTUKU
OCHOBHEBIE CBOWCTBA
12 ¢deppomarnetuxos. [Ipumenenue bubmioreia LIOK
pp P https://m.edsoo.ru/0b58190a
(dheppomMarHeTuKOB
13 Pemrenne 3amad mo reme "MarauTHOE bu6moreka [JOK
nose" https://m.edso00.ru/5b55¢307
14 Pemenne 3amau o Teme "MarautHoe bubmoteka [JOK
nosue" https://m.edsoo.ru/41c4ae8a
SIBneHME 2IIEKTPOMarHUTHOU
15 K IloTok BekTOpa Ma oii butmmorexa [IOK
HHAYKINL, J10TOK BEKTOPpa MATHHTHON https://m.edsoo.ru/b3efalcl
WHIYKIUU
bu6mmoreka [JOK
1
0 DAL mnnyxim https://m.eds00.ru/48150bd8
17 3aKOH JIEKTPOMArHUTHOW WHIYKIIUU bubmuotexa [JOK
Qapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexkrpuyeckoe nomue. Toku bubmmorexa [IOK
dyko https://m.edso0.ru/15abe140
19 OJ1C MHIYKIMH B ABHKYILUXCS bubmorexa [JOK
IIPOBOIHUKAX https://m.edso0.ru/0235cc02
bu6moreka [JOK
20 Pemterye sazaq https://m.edso0.ru/4dfda618
bu6moreka [JOK
21 I1 JI
PaBwiio Jeita https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTB. Karymika bu6mmorexa [IOK
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HHAYKTUBHOCTH B LCIIU ITOCTOAHHOI'O
TOKa

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

SAsnenne camonnaykuuu. IJC

bu6mmoreka [JOK

23 CaMOMHYKIUU https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHuTHOTO TOJIsl KaTYIIIKH C bubmuotexa [JOK
TOKOM. DJIEKTPOMarHuTHOE MoJie https://m.edsoo.ru/b3cOad11l
bubmioreka [IOK
25 Pemerme sanaz https://m.edso00.ru/88f69d2b
26 O06o001IeHe U CUCTEMAaTH3AIIHS bubmotexa [JOK
3HaHUM Mo TeMe "DieKTpoaruHaMuKa" https://m.edsoo.ru/76484025
97 KontponpHas paborta o reme bubmuorexa LIOK
"DnekTpoauHamMuKa" https://m.edsoo.ru/8ae09b98
KomnebarenbHas cucrema. CBOOOIHBIE
28 kosneOanus. [lapMoHUUecKue bubmorexa [JOK
https://m.edsoo.ru/7c1db385
KoseOaHus
29 Kunematnueckoe 1 IMHAMUYECKOE bu6mmoreka [JOK
ommucaHue KoeOaTeIbHBIX IBHKECHUN https://m.eds00.ru/87ce9498
DHepreTuyeckoe onucanue. BeiBoj
JTUHAMHYECKOTO OMUCAHHMSI
30 rapMOHUYECKHUX KOJIeOaHuH U3 UX bubmorexa [JOK
https://m.edso0.ru/e3c99692
SHEPreTUYECKOro ¥ KHHEMAaTHYECKOTO
OIHMCAHMS
. bu6mmoreka [JOK
31 AMILIHTYZ8 i pasa kosebarii https://m.edsoo.ru/7a0c439a
[Tepuon u yacrora KojaeOaHMA.
39 Ilepuon ManbIX cBOOOJHBIX bu6immorexa LIOK

KOJIEOAHMI MAaTEMATHUECKOTO
MasTHUKA. [leprnos cBOOOTHBIX

https://m.edsoo0.ru/e0399319
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KoJie0aHUi MPY>KUHHOTO MasTHUKA

33 3aTyxarommue KojaeOaHus. bubmorexa [JOK
BreiyxneHnbie konebanus. PezoHaHc https://m.edsoo.ru/72e93d09
bu6mmoreka [JOK
34 A 0
BTOKROICOARIA https://m.edso0.ru/6add2644
bubmioreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edso00.ru/756123c5
VYpok-koH(pepeHuus "MexaHuueckue
36 KoJe0aHUs B MY3bIKAJIbHBIX bubmorexa HOK
3’ https://m.edso0.ru/8ef587be
WHCTPYMEHTaX
O0001Ie e U cucTEMaTU3aLMs
37 3HAHMM Mo TeMe "MexaHn4YecKue bubmorera IIOK
Y https://m.edsoo.ru/eb84182f
KoJieOaHus
38 DneKTpOMarHuTHBIC KOJIeOaHusl. bubmotexa [JOK
KonebaTenbHblif KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b aMIUTUTYbI
39 3apsaaa KOHJACHCATOpa ¢ aMILIUTYIOH bubmorexa HOK
PAA A P A https://m.edso0.ru/093f9afl
CHJIBI TOKa B KOJIEOATEIIbHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTrUU B bubmmorexa [IOK
UJieabHOM KOJIe0aTENbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromme 3JIeKTPOMarHUTHBIC
41 KOJ‘I}e/6aHIf;I{ Bria >Kp CHHBIC bubmorexa [TOK
' YA https://m.edso00.ru/5e668619
ANIEKTPOMArHUTHBIE KOJICOAHUS
[Iepemennslii Tok. Pesucrop n
42 KOHJICHCATOP B ICIIH IIEPEMEHHOTO bubmorexa HOK
A peh P https://m.eds00.ru/84836152
TOKa
43 Karyka nHAYKTUBHOCTH B LIENH bu6mmorexa LIOK
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NEPpEMCHHOI'O TOKa

https://m.edsoo.ru/cfa307af

3akoH Oma 11 2JeKTPUIECKOM LIeHn

bu6mmoreka [JOK

44
MEPEMEHHOr 0 TOKa https://m.edsoo.ru/8bae38e6
MoIHOCTE IEPEMEHHOI0O TOKA.
45 AMII'IIj'II/IT HoepH e CTBYIOIIEE bubmorexa HOK
ya a yrom https://m.edsoo.ru/lcacéc4c
3HAYCHHUE CUJIBI TOKA U HAMIPSHKEHUS
46 Pe3onaHc B DIIEKTpUYECKON I[ETH bubmorexa HOK
p H https://m.edso0.ru/087506df
bu6mmoreka [JOK
47 P
CHICHHE sa%ad https://m.edso0.ru/a16836a4
M neanpHbBI TpancdopmaTop.
48 HHOI/ISBO CTBI; ne(be paqa Hp bubmorexa TIOK
p A > TTEpEA . https://m.edso00.ru/f97418ae
MOTPEOJICHHUE YIICKTPUUECKON PHEPTUH
DKOJIOTMYECKHUE PUCKH NIPU
IIPOM3BOJICTBE DIIEKTPOIHEPT UM,
49 Kp JILT 2211 chonb30§aﬂnﬂp bubmorexa HOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTUH B MIOBCETHEBHOM
KU3HU
bubmioreka [IOK
50 P
clierme safat https://m.edsoo.ru/ee6677ed
bubmioreka [IOK
51 Pemenue 3ana
HeHne safatd https://m.edsoo.ru/7cab59f8
O0001Ie e U cUucTEMAaTU3aLMs
52 3HAHUU 110 TeMe "DIIEKTPOMarduTHbIE Bubmiorexa OK
Y P https://m.edso00.ru/401024a9
KonebaHus
53 MexaHnn4uecKkrue BOJHEI. bu6mmoreka [JOK
XapaKTepUCTUKH MEXaHUYECKNX BOJIH https://m.edso00.ru/a58e109f
54 CBolicTBa MEXaHHYCCKUX BOJIH Bbu6moreka [JOK
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https://m.edsoo.ru/d9ae1000

95 3ByK. XapaKTEepUCTHKHU 3BYyKa bubmorexa [OK
https://m.edso00.ru/138b6f09
56 Wndpas3syk u yaprpassyk. [llymoBoe bubmmorexa LIOK
3arpsiI3HEHHUE OKPYKAKOIIEH CpeIbl https://m.edso0.ru/7380038f
bubmioreka [IOK
> Pemrerne saa https://m.edsoo.ru/cfd918bf
58 DNeKTpOMarHUTHbIC BOJIHBI. bubmuorexa [JOK
N3iydyeHne 3J1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus 3JeKTPOMArHUTHBIX BOJIH. bubmuorexa [IOK
CBoiicTBa 3JIEKTPOMArHUTHHIX BOJIH https://m.edso00.ru/d01b818c
[kana 31eKTPOMAarHUTHBIX BOJIH.
60 [IpumeHeHue 3J1eKTpOMarHUTHBIX butmmorexa [IOK
https://m.edsoo.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[IpuHIUIIBI pagrOCBSI3H U
61 TeneBuAeHUs. Pagnomokamnus. bu6moreka [JOK
DNEeKTPOMarHUTHOE 3arpsi3HEHNE https://m.edso00.ru/9f96f1{8
OKPY’KaIOIIEH Cpebl
62 KonTtponbsHas paborta o reme bubmmorexa [IOK
"KoneGanus 1 BOJIHBI" https://m.edso0.ru/4f7985a0
63 Cger. 3aK0H NPSAMOJIMHEHMHOTO bubmuorexa [IOK
pacnpocTpaHEHUs CBETa https://m.edso0.ru/f9566406
Pewenne 3a1au Ha npuMeHeHUE
64 3aKOHA MPSIMOJIMHEHHOr 0 bu6amorexa [IOK
https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHs CBeTa
65 Otpaxenue cBeta. [1iockoe 3epkaio. bubmmorexa [IOK
Cdeprueckoe 3epkaiio https://m.edso00.ru/a005d2bb
66 [Ipenomnenue cBera. AGCOIOTHBIN U bubmotexa [JOK
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OTHOCHTEIBHBINA ITOKA3aTEIb
npenomiienus. [TomHoe BHyTpeHHEe
orpaxenue. [IpenensHplil yroa
IIOJIHOT'O BHYTPCHHET'O OTPAKCHUA

https://m.edsoo.ru/bc2e55cd

Pewenue 3a1au Ha npuMeHeEHUE

67 3aKOHOB OTPAKEHUS U IIPEIOMIICHUS bubmorexa HOK
P p https://m.edso0.ru/49d830a9
CBETa
Xon tyuer B mpusMe. ucnepcust
N bu6mmoreka [JOK
68 cBeta. CIIOKHBIN cocTaB OeIoro cBeTa.
https://m.edsoo.ru/d8elc3be
IIBser
69 JIun3el. POKYCHOE pacCTOSHHUE U bubmotexa [JOK
OIITHYECKAS CUJIA JIMH3EI https://m.edso0.ru/60441359
70 [TocTpoenue n300pakeHUI B IMH3AaX U bubmmorexa [IOK
UX CUCTEMAaX. YBEJIUUECHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenne 3a1au Ha mocTpoeHue
71 N300pakeHUMN, ITOJIy4aeEMBIX C bubmorexa HOK
P ’ v https://m.edsoo.ru/5a868f09
IIOMOIIBIO JIMH3
72 I'ma3 kak onTuyeckas cucremMa bubmorexa TIOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenenst
73 OPUMEHUMOCTH I'€OMETPHYECKOMI bubmorexa HOK
p P https://m.edsoo.ru/cd174a10
OIITHKHA
74 CkopocTh CBETa U METOJIbI €€ bubmuorexa [IOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75
Jlucniepens ceera https://m.edsoo.ru/lel6cc6e
76 WnTepdepenuus ceeta brtmmorexa [IOK

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



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638

KorepeHnTHble HCTOYHUKU. Y CIIOBUSA

77 HaOJIIOCHNUS] MAaKCUMYMOB U bubmorera IIOK
https://m.edso00.ru/c6416d48
MUHUMYMOB
bubmoteka [JOK
8 Pemterue sajat https://m.edsogru/3061de2b
bu6mmoreka [JOK
79 Hpuencnie HHTCpgepeHLIH https://m.edsog ru/668edbc8
bubmioreka [IOK
80 Jladpaiuns caeta https://m.edsoo.ru/12ed04b5
81 HudpakunonHas pemérka. Y cioBue bubmuorexa LIOK
Ha0JII0/IeHH s TJ1aBHBIX MAKCUMYMOB https://m.edso00.ru/f998d964
bubmoteka [JOK
82 Pemterue saat https://m.edsogru/d580411a
83 [TonepeuyHOCTH CBETOBBIX BOJIH. bubmuorexa LIOK
ITonsipuszaius cera https://m.edsoo.ru/e9890fe9
bubmotexa [JOK
84 Pemerme sanat https://m.edsogru/056c8158
85 CaeroBbl€ sIBJICHUS B IPUPOAE bubmioreia LTOK
https://m.edso00.ru/0b36363d
86 O06o001IeHe U CUCTEMAaTH3AIIMS bubmotexa [JOK
3HaHuM o Teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTponpHas pabora 1o Teme bubmotexa [JOK
«OnTuka» https://m.edso00.ru/82315dd4
['panu1Bl TPUMEHUMOCTH
88 KJIaCCHYECKOM MEXaHUKH. 3aKOHBI bu6mmoreka [JOK
NIEKTPOIMHAMUKU U TPUHIUI https://m.edsoo.ru/c9bd77ch
OTHOCHUTEITLHOCTH
89 [ToctynaTel cnenuanbHON TEOPUH bu6mmorexa [IOK
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OTHOCHUTCIIbHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHcTBEHHO-BPEMEHHOM
untepsan. [Ipeodpazosanus Jlopenna.
VYcnoBre NpUYUHHOCTH.

bu6mmoreka [JOK

90
OTHOCUTENILHOCTh OJTHOBPEMEHHOCTH. https://m.edso00.ru/d83742bb
3aMeieHre BpPEMEHU U COKpaleHne
JUTUHBI
01 DHEprus U UMIYJbC PEISITUBUCTCKON bubmmorexa [IOK
YaCTHIIbI https://m.edsoo.ru/853a64fc
CBs13p Macchl ¢ 3Hepruei u
92 AMIIYJIECOM PEIITUBUCTCKON YaCTHIIBI bubmorexa HOK
Y P ' https://m.edsoo.ru/b6258ffa
DHeprus MoKost
93 PaBHOBeCHOE TEILIOBOE M3IyUCHHE bubmorera IIOK
= https://m.edsoo.ru/f54035a5
bu6moreka [JOK
94 B
3axon eemeris Bura https://m.edsoo.ru/1c5ff752
95 I'mmore3a M. TlnaHka o kBaHTax. bu6mmoreka [JOK
®OoTOHBI https://m.edsoo.ru/a5ffa218
bubmioreka [IOK
% DHEPIHs 1 HMITYJIbC (OTOHa https://m.edsoo.ru/7fh307ec
97 ®oroapdext. OnbiThl A. T bu6mmorexa IIOK
CroneroBa. 3akoHbl poTOdPdeKTa https://m.edso00.ru/8c68e5b9
VYpaBHenue DHIITEHHA 1715
98 doToaddexra. "KpacHas rpanuma" bubmorexa [JOK
P parut https://m.edso0.ru/01ef4556
dboTorhdekra
99 Jasnenne ceera. OnbiTel [1. H. bubmotexa [JOK
JleGeneBa https://m.edso0.ru/64b4f966
100 BoanoBEIe cBOIiCTBA YaCTHIL Bbu6moreka [JOK



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

https://m.edsoo.ru/f59cfcec

Bonnsl ne bpoitns. JliinHa BONHEI 1€

N bu6moreka [JOK
101 bpoiuist u pasmepe! O6H£10TH https://m.edsoo.ru/5df8bafl
JIOKaJIn3alluu ABUXKYIICUCA YaCTUILIbL
. bubmotexa [JOK
102 K -
0 OPHYCRYIAPHOTBOTHOBOM AYAIIEM https://m.edsoo.ru/8ccab62a
103 Judpaxus 21eKTpOHOB Ha bubmmoteka LIOK
KpHUCTajiax https://m.edsoo.ru/30dbal8c
Cne a U3MEPEHHM oMHupe.
104 Cgoil:g);zﬂfﬁﬁeﬁnmzﬂ: g’IHHstTI\:;Ip bubmmorexa [IOK
. peae https://m.edsoo.ru/65783dec
I'eiizenbepra
bu6mnoreka [JOK
105 P
CUICHHE rpaguHeCKuX sazat https://m.edsoo.ru/e70195bd
i bubmotexa [JOK
106 P
CIISHHE PACICTHHR sazad https://m.edsoo.ru/ee9b3182
KonTtpoasHas paboTa 1o TeMam:
107 ”O::{I:I(;BIJ,IIB(H?THO?' "KTo 1111 :KMJI:I HO- bubmorexa [OK
. T PHYCIYIAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JIyaJTU3M
OHBITBI IO UCCIICAOBAHUIO CTPOCHUSA
108 aroMa. IlmanerapHas mojenb aToma bubmorexa HOK
' P A https://m.edso0.ru/312b750a
Pezepdopna
bu6mmnoreka [JOK
109 I1 b
OCTyHATH S0pd https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CriekTp ypoBHeEH bubmotexa [JOK
SHEPTrUM aToMa BOAOPOJIa https://m.edsoo.ru/cf74blla
111 CrnoHTaHHOE U BBIHYXJIEHHOE bubmmorexa [IOK
W3JIy4EHUE CBETa https://m.eds00.ru/f945d85¢
112 Jlazep bubmmorexa [IOK



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

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

113

Hyknonunas mojaens siapa
I'eiizenOepra-MBanenko. 3aps u
MaccoBO€ YHCIO siapa. M30Tomsl.
PagnoakTUBHOCTH

bu6moreka [JOK
https://m.edsoo.ru/34ada5de

114

3aKOH PalnOaKTUBHOI'O pacrnaja.
CBolicTBa HOHU3HUPYIOILETO
u3ny4eHus. Biusanue
pazvoOaKTUBHOCTH Ha JKUBbIE
opranusmsl. /losumerpus

bu6mmoreka [JOK
https://m.edsoo.ru/aab98bef

115

OHeprust CBsI3U HYKJIOHOB B sIIpE.
Anepusie cuibl. Jledext maccol sapa.
S nepubie peakuunu. SAnepHbie
peaxktopsl. [Ipobaemsbl yrpaBiaseMoro
TEPMOSIEPHOIO CUHTE3A.
DKOJIOTUYECKUE ACTIEKThI Pa3BUTHUS
SIIEPHOM DHEPrETUKHU

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

116

MeToab! perucTpauu u

HCCIICAOBAHUA 3JICMCHTAPHBIX YaCTUII.

dyHIaMEHTalIbHbIE B3aUMOJ1€H CTBHUSI.
BaproHbl, ME30HBI U JICITOHBI.
[IpencraBnenue o CtannapTHOM
Moxaenu. KBapk-TiirooHHas MOJ1eNb
aJ]pOHOB

bu6mmoreka [JOK
https://m.edsoo.ru/l1ac08a5b

117

®usuka 3a npenenamu CTaHIapTHOU
Mozemu. Témuas matepus U TEMHAs
sHeprus. ETMHCTBO du3nueckoi
KapTUHBI MHpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

OTansl Ppa3BUTHUA aCTPOHOMUH.

bu6mmoreka [JOK



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

3HavyeHHe aCTPOHOMUHU

https://m.edsoo.ru/ad73e145

[IpuMeHNMOCTh 3aKOHOB (PU3UKH JJIS
00BSICHEHHUSI IPUPOJIBI KOCMUYECKUX

bu6mmoreka [JOK

119
00BEKTOB. MEeTOIbl aCTPOHOMHUYECKUX https://m.eds00.ru/39c44028
HCccIen0BaHuI
CoBpeMeHHBIE ONITHYECKHE
120 TEJIECKOIBI, PATUOTEIECKOIIBI bubmorexa LHOK
P ’ https://m.edso0o.ru/4877aale
BHeaTMOC(hepHasi aCTPOHOMUS
Bup 3Bé3qnoro neba. Co3se3aus,
121 SIpDKH € 3BE3bI, INTAHETHI, UX BUIUMOE bubmorexa HOK
p ’ i https://m.edsoo.ru/aac588eb
IIBYDKEHUE
Comnneunas cucreMa. CoHIIE.
bu6moreka [JOK
122 ComnHeuHast akTUBHOCTb. McTOUHUK
. https://m.edsoo.ru/22748eb4
sHepruu CoJiHIa 1 3BE31
3BE3/IBI, X OCHOBHEIE
123 XapaKkTeprucTuku. Jlnarpamma bubmorexa TIOK
| paktep . P . https://m.eds00.ru/42169944
CIEKTPaJIbHBIA KJIaCC — CBETUMOCTD
124 3Be34bI INIAaBHOH ITOCIIEN0BATEILHOCTH bubmorexa TIOK
A 2 https://m.edsoo.ru/b3ch766¢
Bnyrpennee ctpoenue 3BE31.
125 CoBpeMeHHbIE MTPeICTaBIECHUS O bubmmoreka LIOK
MPOUCXOKJIeHUH U 3Bomonuu CoHia https://m.edsoo.ru/d09da494
M 3BE31. DTallbl )KU3HHU 3BE3N
Muieunsiit [yt — Hama ["anakTuka.
126 Tunel ranaktuk. YEpHbIE IBIPHI B Bubmorexa IOK
P AAbIP https://m.edsoo.ru/7cd10a0a
sIpax rajgaKTHK
197 Bcenennas. Pacmpenue Beenennoi. bubmotexa [JOK

3akoH Xab6mna. Teopus bonbiioro

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



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3pbIBa. PeMKTOBOE U3IIyueHue

128

Maciurabnas cTpykTypa BeenenHoi.
MeraranakTtrka

bu6mmoreka [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie mpoOiieMbl aCTpOHOMUH

bu6mmoreka [JOK
https://m.edsoo.ru/d37d9ffe

130

@uU3HYECKH IPAKTUKYM I10 TEME
"UccneqoBaHue MarHUTHOI'O ITOJIA
MMOCTOSIHHBIX MAarHUTOB'" HJIH
"UccrnenoBanne CBOMCTB
(dheppomMarHeTuKoB" wim
"UccnenoBanue e CTBHS
MMOCTOSTHHOT'O MarHuTa Ha PaMKy C
TOKOM"

bubmioreka [IOK
https://m.edsoo.ru/67361aef

131

@u3nyecKuil MPaKTUKYM 110 TEME
"N3mepenne cuiibl Amnepa" uiam
"N3yuenne 3aBUCUMOCTH CHJIBI
Awmriepa OT cuibl TOKA" UK
"OnpeneneHre MarHUTHON MHTYKITUU
Ha OCHOBE U3MEpeHMs cuibl AMmepa"

bu6mmoreka [JOK
https://m.edsoo.ru/fcae91e9

132

@u3HYeCKHil IPAKTUKYM I10 TEME
"HUccnenoBaHue IBICHAS
ANEKTPOMArHUTHOW UHIYKIIHH" UITH
"OnpeneneHne HHAYKIUHA BUXPEBOTO
MarguTHOTO noJjs"

https://m.edsoo.ru/c36658da

133

du3nuecKnil TPaKTUKYM IO TEME
"NccaenoBaHue SIBJICHUS
camonHaykuuu" nim "Coopka Moaenu
3JIEKTPOMAarHUTHOr O TeHeparopa”

bu6moreka [JOK
https://m.edsoo.ru/b8fb6391

134

@u3nYeCKHil MPAaKTUKYM I10 TEME

bubmioreka [IOK



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

"N3mepenue nepruoaa cBOOOIHBIX
KOJICOAHWI HUTSHOTO | MIPYXUHHOTO
MAasITHUKOB"

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

135

@u3nYECKU IPAKTUKYM I10 TEME
"IIpeobpazoBaHue YHEPTUH B
MPY>KMHHOM MasiTHUKe"

bu6moreka [JOK
https://m.edsoo.ru/a28026bd

136

DuU3NYECKUN PAKTUKYM 110 TEME
"NccnenoBanue nepeMeHHOro TokKa
yepe3 MOoCIeA0BaTeIbHO COSAMHEHHBIE
KOHJEHCATOp, KaTyIIKy U pe3ucTop"
win "MccnenoBanue paboTh
MCTOYHUKOB CBETA B LIEMHU
MepEeMEHHOro ToKa"

bu6mmoreka [JOK
https://m.edsoo.ru/89dc2d90

137

®u3nyecKHil MPaKTUKYM 110 TEME
"N3yuenne napameTpoB 3ByKOBOMH
BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/b100661a

138

@u3nYeCcKHil MPAaKTUKYM I10 TEME
"M3MepeHue mokasaress npeaoMiIeHUs
crekna" nimm "[lonyuenue
N300pakeHUsl B CUCTEME U3 IIOCKOT 0
3epKaja v JUH3bI"

bubmioreka [IOK
https://m.edsoo.ru/42569eal

139

@u3nYeCcKHil MPAaKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOT' O pacCTOSIHUS OT BEILECTBA
(Ha mpUMepe KUIKUX JIMH3)" UIU
"N3mepeHne GOKyCHOr O pacCTOSIHUS
paccenBarONMX JUH3"

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

140

@u3nYeCKHil IPAaKTUKYM I10 TEME
"Habmonenue nudpakunu,

Bbu6moreka [JOK
https://m.edsoo.ru/8b7ac737



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

HHTEPPEPEHITUU U TOJISAPU3ALIHH
ceera"

141

@u3nYeCKHil IPAKTUKYM I10 TEME
"Onpenenenrue UMIyJibca U SHEprun
PENATUBUCTCKUX YacTHI (IO
¢doTtorpadusiM TPEKOB 3apsHKEHHBIX
YaCTHUIl B MATHUTHOM T10J1e)"

bu6moreka [JOK
https://m.edso00.ru/63756¢47

142

Du3nuecKknil TPaKTUKYM IO TEME
"U3mepenue noctosiHHOM [1nanka Ha
OCHOBE uccienoBanus Gorodddexra”
win "MccaenoBanue 3aBUCUMOCTHU
CHJIBI TOKA Y€pe3 CBETOIUO] OT
HanpsoKeHus "

bu6mnoreka [JOK
https://m.edsoo.ru/eb916f82

143

®u3nyecKHil MPaKTUKYM 110 TEME
"UccnenoBanue cnekTpa
pa3peXeHHOr 0 aTOMapHOr 0 BOAOPOa
1 U3MEpPEHHE TOCTOSTHHON Punbepra"

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

144

DU3NYECKUN PAKTUKYM I10 TEME
"UccnenoBanue paauo0aKTUBHOTO
¢doHa ¢ ucnoap30BaHUEM J103UMeTpa”
win "M3ydenue nmorioiieHus oera-
YacTUILl AIFOMUHUEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabebe

145

@u3nYeCcKHil MPAaKTUKYM 110 TEME
"Habmronenus 38E€31H0ro Heba
HEBOOPYKEHHBIM I'J1a30M C
UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUH IS O peaeIeHus
MOJIO’KEHUsI HeOEeCHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE

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



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3us CeBepHOro noyuapus u
sipkue 38E31b1" i "HaOmonenus B
Teneckorn JIyHbl, IIaHeT, TYMaHHOCTE!
Y 3BE3/IHBIX CKOIUICHMIT"

O6o01menue u cucTemMaTu3anus
3HaHuil. Ponb Gu3uky u acTpoHOMUM B

. . b
146 3KOHOMHUYECKOM, TEXHOJOTrHISCKOM, no/morexa [OK
. . https://m.edsoo.ru/ad6ddeed
COLIMAJIBHOM M 3THYECKOU cepax
JIeITCILHOCTH YeI0BEKa
O0001Ie e U cucTEMAaTU3aLMs
147 3HaHu#. Ponb 1 MecTo pusuku u bubmuorexa [IOK
ACTPOHOMMH B COBPEMEHHON Hay4YHOMI https://m.edso00.ru/18f19f7c
KapTUHE MUpa
O0o001IeHre U CUCTEMaTU3alHs
3HaHui. Ponb pusnueckoil Teopuu B
(hopMHUPOBAHUHM MIPEACTABICHHUI O
148 (bU3NYECKOI KapTUHE MHUPA, MECTO bubmioreia LIOK
N https://m.edsoo.ru/e7d400f4
(bU3NYECKOI KapTHHBI MUPA B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJCTaBICHUN O IPUPOE
149 O0001Ie e U cucTEMaTU3aLUs bu6mmoreka [JOK
3HaHui 1mo teme "KunemaTtuka" https://m.edsoo.ru/b032fc4b
150 O06o0meHre 1 CUCTEeMaTH3AITHS bu6mmoreka [JOK
3Hanuii mo reme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O000111eHNE U CUCTEMATA3AIHS bu6moreka [JOK
3HaHui mo teme "Jlunamuka" https://m.edsoo.ru/2dfbafcs
O0001IeHrE U CHCTEMAaTH3AIAS b OK
152 3HaHu# 1o Teme "CTaTuka TBEPIOro noamoreka 11

Tema"

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



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
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O000111eHNE U CUCTEMATA3AIHS

bu6moreka [JOK

153 3HaHM 110 TeMe "3aKOHBI COXpaHe
HAHTI T,, M KOHBL COXPAHEHIT https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O00011IeHNE U CUCTEMATA3AIHS
154 3HaHu# 110 TeMe "OCHOBEI Bubmorexa HOK
N " https://m.edsoo.ru/ed440ca8
MOJIEKYJISIPHO-KHHETUIECKON TEOpUn
O06001IeHr e U cucTEMaTU3aLUs
155 3Hanuii mo reme "TepMoauHaMHUKa Bubmorexa HOK
f) 8 ' https://m.eds00.ru/c63f7¢10
TenmaoBble MAITUHBL
O06001enne U cucTEMaTU3aLUS
156 3HaHUi o TeMe "ArperaTHblie bubmotexa [JOK
cocTosHus Benrecrsa. Pa3oBuie https://m.edsoo.ru/1d36b5bl
nepexoas!”
O000111eHNE U CUCTEMATA3AIHS
157 3HAHUH 110 TeMe "DIEKTPUIECKOE bubmmorexa LIOK
" P https://m.edsoo.ru/3bf0def9
oJie
O06001IeHne U cucTEMaTU3aLUs
158 3HaHui 110 TeMe "IlocTOSIHHBIN bubmorexa LIOK
. " https://m.eds00.ru/71453ee6
ANEKTPUIECKHUI TOK
O0001Ie e U cUCTEMAaTU3aLUs
159 3HaHuii 1o TeMe "TOKH B pa3IMYHbBIX Bubmorexa HOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O06o01menre u CUCTEeMaTH3AITHS bu6mmoreka [JOK
3HaHU# 110 TeMe "MarauTHoe mose" https://m.edsoo.ru/3b4c06ae
Pesepsublii ypok. O0001IEHNE U
161 CHCTI;MaTmZp WS 3HAHUH 10 TEME Bubmorexa HOK
" B " https://m.eds00.ru/053e2248
DneKTpOMarHuTHasE MHAYKIHS
162 Pe3epBHblii ypok. O0001IeHNE U bu6mmoreka [IOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
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CHCTEMATU3ALNA 3HAHUM 10 TEME
"MexaHndeckue KoineOanus"

https://m.edsoo.ru/d6310bfd

PesepBHbIii ypok. O6001IeHNE 1

bu6mmoreka [JOK

163 CHUCTEeMAaTH3alls 3HAHUM 110 TeME
https://m.edsoo.ru/5e2bb83d
"DJIeKTpOMarHuTHbIC KoJieOaHus" D
PesepBHbIii ypok. O6001ICHHE 1
164 CHCTEMaTH3aIus 3HAHUM 110 TEME bu6mmoreka [JOK
"MexaHn4YeCKHe U 3JIEKTPOMArHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
Pe3epBubIii ypok. O0001mIeHNHE 1
b K
165 CHUCTEMaTH3alKs 3HAHUH 110 TEME nosmorexa 10
"0 A" https://m.edsoo.ru/52ad1603
IITHK
PesepBHbIii ypok. O6001mIeHUE U
bu6 OK
166 CHCTeMaTH3allus 3HAHUH 10 TeMe nbmmotera L
"0 CTO" https://m.edsoo.ru/5bec1c65
CHOBBI
PezepsHbIii ypok. O6001IeHNHE 1
b K
167 CHCTEMaTH3aIus 3HAHUM 110 TEME H6J_IHOTeKa 1o
"KoprycKy I pHO-BOMHOBO ya sy https://m.edsoo.ru/f7¢59d38
PesepBHbIii ypok. O6001ICHHE 1
bubmuorexa [IOK
168 CHCTeMaTH3allus 3HAHUU 10 TeMe nomotexa I
" " https://m.eds00.ru/1f511654
W3HMKa aTOMa
PesepBubIii ypok. O0001IeHE 1
169 CHCTEeMAaTH3allHsl 3HAHUH 110 TEME bubmioreka [IOK
"®u3uKa aTOMHOIO si/1pa U https://m.eds00.ru/905c5ceQ
3JIEMEHTapHbIX YacTul"
PesepBHbIii ypok. O6001mIEHNE U
b K
170 cUcTeMaTHh3aIus 3HaHUM 10 TeMeE nbsmotexa O

"DneMeHTHI acTpopu3uKu"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

170
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIAA YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

NHTEPHET






