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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha ypoBHE CpeaHero odmero oOpa3oBaHUs pa3paboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMU K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pazoBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padoueit
nporpaMMbl  BocniuTanuss M KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusuka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoit ®enepauuy, peajn3yrolUX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE NPEIMETHOE COJEpXKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO IOCIIEA0BAaTENbHOCTh M3YyYEHHMs TE€M M pa3JesioB y4eOHOro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
mporecca, BO3PAaCTHBIX OcoOeHHOCTe oOywaromuxcs. [Iporpamma mo  ¢usuke gaér
IpeCTaBIeHNUE O LENAX, COAEpKaHUM, OOIIel cTparerud oO0y4eHHUs, BOCIMTAHUS U Pa3BUTHUS
o0yyaroImuxcs cpecTBaMu yuyeOHoro npeamera «Pu3nka» Ha yriayOIEHHOM ypOBHE.

N3yuenne kypca QuU3MKK yrIyOJEHHOTO YPOBHS IO3BOJISIET pEANIM30BaTh 3a/aud
npodeCCHOHATBPHON OpPHEHTAIMH, HANpaBJIEHO HA CO3JAHHE YCIOBHH JUISA MPOSBICHUS CBOHMX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI Il  NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusax HpogecCHOHAIBLHOIO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mo ¢usuke OnpenensroTcs IUIAHUPYEMbIe pe3yJabTaThl OCBOCHHUS Kypca
¢u3uKku Ha YpOBHE CpeJHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaMeTHble (Ha yriyOnéHHoM ypoBHe). HaydHo-mMeTononornueckoii oCHOBOM A1t pa3paboTKu
TpeOOBaHWI K JIMYHOCTHBIM, METANpPEIMETHBIM M TMPEIMETHBIM pPe3ysbTaTaM O0yJaroIluXcs,
OCBOMBIIIUX IIPOrpamMMy 1Mo (PU3HKE Ha YPOBHE CPEAHETO 0011ero oOpa3oBaHus Ha YIIyOJIEHHOM
YPOBHE, SIBJISETCS] CHCTEMHO-/1€TeIbHOCTHBIN MOAXO/I.

[Tporpamma no ¢pu3MKe BKIIOYAET:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (DM3WKH Ha YriyOJIEHHOM ypOBHE, B TOM
YHCIIe IPeIMETHBIE PE3yIbTATHI 110 T0JIaM 00yUeHUS;

coJiepkaHue yueOHoro npeamera «DPu3nKkay mo rogaM o0ydeHus.

[TIporpamMa mo (Qu3MKEe HMEeT NPUMEpPHBIM XapakTep U MOXKeT ObITh HCIOJb30BaHa
YIUTENSAMHU (PU3UKH TSI COCTABJICHUSI CBOMX PAa00OUYUX TIPOTPAMM.

[lporpamMa 1O (QU3MKE HE CKOBBIBAET TBOPUYECKYIO WHHUIIMATUBY YyYHUTEICH U
IPEOCTAaBIsAET BO3MOXKHOCTH JUISI peal3alliil  Pa3IMYHBIX METOJWYECKUX TOJXOJI0B K
npenojiaBaHuio (U3UKKW Ha YriyOJIEHHOM YPOBHE NIpPU YCIOBUM COXpAHEHHUs 00s3aTeNbHOM

YacTH COJIEP KaHUA Kypca.



®dusnka Kak Hayka 0 HauboJiee 00X 3aKOHAX MPUPO/IbI, BRICTYIAs B KAYECTBE y4EOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpYXKarolleM MUpe.
HIkonbHbI Kypc (U3HKH — CHCTEMOOOPA3yIOUIMA Uil E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SBICHU, N3y4aeMbIX
XUMUeH, Ouonoruel, pusnyeckoi reorpadueid u acTpoHoMuel. Mcmonb30BaHUE W aKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHUHM OMpEeAeHIO XapakTep W OypHOe pa3BUTHE pazHOOOpa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, IOJyYEHHS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoOWcTBaMu. WM3yuyeHue (UMK BHOCHUT OCHOBHOW BKJaa B
dbopMupOBaHHE €CTECTBEHHO-HAYyYHOW KapTUHBI Mupa oOydvaromierocs, B (GopMUpOBaHUE
YMEHUN IPUMEHATh HAYYHBIM METOJ] O3HAHUS [TPU BHIMOJHEHUH UMU YY€OHBIX HCCIICIOBAaHUH.

B ocHOBY Kkypca (QHU3UKM Ha yPOBHE CPEAHET0 OOIIEro 00pa3oBaHMs MOJIOKEH P UACH,
KOTOPBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 TOCTPOSHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM C HE KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KAaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (DU3UKH.

Hoen cenmepanuzayuu. B CcOOTBETCTBHHM C HEW MaTepuan Kypca (U3HKH OO0bEITUHEH
BOKpYT (u3uueckux Teopuil. Bemymmm B kypce siBisieTcss GOpMHpPOBAHUE MPEJCTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE€ peann3zanus npeanoiaraeT UCNojab30BaHUE T'YMaHUTapPHOTO
noTeHuana (U3N4ecKoil HayKu, OCMBICTICHHE CBSI3H Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMH U YKOJIOTUYECKUMU TIPOOIeMaMHu.

Hoea npuxnaonoui nanpaenennocmu. Kypc ¢dusuku  yrayOon€HHOTO  ypOBHSA
IpeJoiaraeT 3HaKOMCTBO € IIMPOKUM KPYroM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
M3YYEHHBIX TEOPHH U 3aKOHOB. [Ipu 3TOM paccMaTpUBaIOTCS Ha YPOBHE OOLIUX MPECTaBICHUN
Y COBPEMEHHbBIE TEXHUYECKHUE YCTPONUCTBA, U TEXHOJIOTHUH.

Hoea 3Konocuszayuu peanusyercs IMOCPEICTBOM BBEACHUS BJIEMEHTOB COJIEp)KaHus,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM
TEXHHUKHU ¥ TEXHOJIOTHUH, a TakKe 00CYKIeHHs MpoOIeM pariOHaIFHOTO MPUPOAOIIOIE30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

OcBoeHue coaepKaHus MPOTPaMMbI IO (PU3HUKE JTOHKHO OBITh TTOCTPOCHO HA MPUHITUTIAX
CUCTEMHO-/IeITEeIbHOCTHOTO noaxoa. [y hpusuku peanuzanus 3TUX NPUHIUIIOB O0a3upyercs Ha
UCTIOJIb30BAaHUU CAMOCTOSITEIbHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JeWcTByomero (akropa
yuebHoro mponecca. Jlyisg yrayOi€HHOro YpOBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO

YUYCHHUYCCKOro OKCIICPUMEHTA, BKIIIOYAIOMICTO (1)pOHTa.]'H)HI)Ie YUYCHUYCCKHUE OIBITBI IIPU



W3yYCHUH HOBOTO MaTepuajia, jJabopaTopHble paboThl W paboThl mpakTukyMma. [Ipu sTOoM
BO3MOXHBI JIBa crioco0a peanu3anui (pU3HUECKOro MpakTuKyma. B mepBoM ciydyae mpakTUKyM
npoBoauTcs au60 B koHie 10 u 11 kimaccoB, mub0 mMOCie MEPBOTO M BTOPOTO IMOJIYTOIUN B
KaX/IOM M3 3THX KjaccoB. Bropoil crnoco® — 3To mHTerpauus paboT MpakTHKyMa B CHCTEMY
1a00paTOpHBIX paboOT, KOTOpPhIE MIPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
noJ paboTamMH MPaKTUKyMa MOHUMAETCSl CAMOCTOATEIBHOE HCCIEI0BAHNE, KOTOPOE MPOBOAUTCS
M0 PYKOBOJCTBY CBEPHYTOTO, 000OIIEHHOTO BUIa O3 TOMIAroBO HHCTPYKITHH.

B nporpamme 1o ¢usuke cucrema yueHHYECKOro IKCIEPUMEHTA, Ja00paTOPHbIX paboT U
IPaKTUKyMa Mpe/ICTaB/IeHa IMHBIM ITepeyHeM. BbIOOp TeMaTuku JUist 3TUX BUJIOB YYEHUYECKUX
NPAaKTUYECKUX PAa0OT OCYHIECTBISETCS YYaCTHHKaMH O0Opa3oBaTENBHOTO Mpolecca MCXOIsS M3
0COOEHHOCTEH TOYpPOYHOTrO IUTAHUPOBAHHMS M OCHamleHWs Kabuneta ¢usuku. llpm sTOM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH MNpSIMbIE M KOCBEHHbIE
U3MEpPEHUs, MCCIEeOBaHUs 3aBHUCUMOCTEH (M3MYECKHUX BEJIWYMH MU IIOCTAHOBKY OIBITOB I10
IPOBEPKE MPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yAeNseTcs PEelICHUIO pacu€THBIX W KadeCTBEHHBIX 3an1ad. [lpu sTom
JUI Pacy€THBIX 3a/lay NPUOPUTETOM SBISIOTCS 33aJa4d C SBHO 3aJaHHON M HESIBHO 3a/laHHOU
(bu3n4ecKoil MOJeNbI0, MO3BOJISAIOIINE IPUMEHATh U3yUEHHbIE 3aKOHbI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3lena Kypca, Tak M MHTErpUpYys NpUMEHEHHE 3HAHWN W3 pasHbIX pasznenoB. s
Ka4eCTBEHHBIX 3a/a4 TMPHOPUTETOM SIBISIFOTCA 3aJaHusi Ha OOBsICHEHWE/TpeacKa3aHue
NpoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaroLIeH >KU3HM, TpeOyromue BbiOopa
¢bu3nueckoil Mosienu Ui CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
o0OecnieueHn0 y4eOHOro mporecca Kypc (U3MKH YriyOJ€HHOrOo ypOBHS Ha yYpOBHE CpPEIHETO
oOmiero o0Opa3oBaHMs JIOJDKEH H3ydyaTbCcs B YCIOBMSX INpeAMETHOro kabuHera. B kaOuHere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B IporpaMMe 1o (u3MKe YYEHHUUECKHUX OINbBITOB, JAOOPATOPHBIX pabOT M padOT MpakTUKyMa, a
TaKXKe JIEMOHCTPAIIMOHHOE 000PY/I0BaHHE.

JleMoHCTpanmoHHOE 00opynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe 10
¢u3nKe KIFOYEBHIX JEMOHCTPAIMH JUIsI WCCIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX

oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOJKHBI OBITh



IIOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIb30BAHUN AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TIETISIMU U3Y4EHUs PUUKU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(dbopMHpOBaHUE UHTEPECA U CTPEMIIEHUS O0yJarOIUXCsl K HAYYHOMY U3yYEHHIO IIPUPO/IBbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEACTABICHUH O HAyYHOM METOJE TMO3HaHUA ©  (OPMHPOBAHUE
M CCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXAIOIIUM SIBICHUSM;

(GopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHMS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3HKH;

dopmupoBaHne YMEHHI OOBSICHATH SIBICHUS C UCIOJIb30BaHUEM (DU3MYECKHX 3HAHUU H
HAy4YHBIX JI0Ka3aTeJIbCTB;

(dbopMHpoBaHUE NPEACTABICHUN O posid (U3UKU JJsl Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cepax Oyaymeld mnpodeccHoHaIbHON
NEeSITEIbHOCTH, CBS3aHHBIX C (DM3MKOHM, IMOATOTOBKA K JalbHEHIIeMy OOYyYeHHIO B 3TOM
HalpaBJICHUU.

JocTiwkenne 3Tux Lened o0ecrneynBaeTcss pelleHHeM CIEAYIOUIMX 3ajad B Ipolecce
U3y4deHus Kypca (pU3MKy Ha ypOBHE CPEIHEro 0OIIero 00pa3oBaHusL:

NpUOOpeTeHNEe CUCTEMBI 3HAHUM 00 O0mMX (U3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSIX, BKJIIOUAsi MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, JIEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPO(U3HKH;

(dbopMupoBaHHUE YMEHUI TPUMEHSATh TEOPETUUYECKNE 3HAHUS JJIs1 OOBSICHEHUS (PU3UUECKUX
SBJICHUH B TIPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIICHUHN B IOBCETHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3aja4, MOAPAa3yMEBAIOLIUX CAMOCTOSATENBHOE CO3/1aHuE (PU3MUECKOM MOJeNH, aJeKBaTHOM
YCIIOBHSM 3aJjauyl, B TOM 4HCJIE 33]]a4 HH)KEHEPHOT'O XapaKTepa,;

NOHMMAaHHE (PU3UYECKHX OCHOB M TPUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYKAIOLIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U MPOBEACHUS (DU3HYECKUX
HKCIIEPUMEHTOB, aHajllM3a W UHTepIpeTanud HWHGOpMalKU, OIpeneieHHs] JI0CTOBEPHOCTH
HOJIy4EHHOTI'0 Pe3ysbTara;

CO3JaHME YCIIOBUH JUIsl pa3BUTHSI YMEHUN IPOEKTHO-UCCIIENOBATEIbCKOM, TBOPYECKOU
JESTEIILHOCTH;

pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHON ASITEIHPHOCTH, CBSI3aHHOMN ¢ (PU3UKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriuyOn€HHBI ypOBEHb HW3YYCHHS
yueOHOro mnpenmera «®Dusmka» Ha YpPOBHE CpEIHEro O0IIero oO0pa3oBaHUS BBIOMpPAETCS
00yJarIUMUCS, TUIAHUPYIONIMMHE TPOJOJKCHHE 00pa3oBaHMs IO CIEIUATBHOCTAM (U3HUKO-
TEXHUYECKOTO MPOdHUIIsL.

Ha n3yuenue ¢usuku (yriyOnEHHBIA YPOBEHB) HA YPOBHE CPEHETO 00IIETo 00pa3oBaHMs
otBoautcs 340 gacos: B 10 kinacce — 170 vacoB (5 yacoB B Hezento), B 11 kitacce — 170 yacos (5
4acoB B HEJIEIIIO).

[Ipenyaraemslii B mporpamMme 1o (Gpu3mKe nepeueHb Ja00PaTOPHBIX U MPAKTUYSCKUX PadOT
SIBIISICTCST PEKOMEHIOBAaHHBIM, YYHTEJb JIeaeT BBIOOp MpPOBEACHUsS J1a0OpaTOpHBIX paboT H

OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEPKAHUE OBYYEHUA
10 KUIACC

Pa3nen 1. Hayunblii MeTO O3HAHUS NPUPOABI.

®dusuka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblli MeTOA MO3HaHMS U METOAbI
ucciieIoBaHus (PU3HYECKUX SIBICHUH.

DKCIIepUMEHT U TeOpus B Mpolecce Mo3HaHus Npupoabl. Habmrogenne u sKCriepuMenT B
dusuke.

Crioco0b! u3MepeHHs (U3NYECKUX BEJIUYMH (QHAJIOTOBBIE U LU(PPOBBIE U3MEPUTEIbHBIC
IpUOOPHI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeabHasl )KUAKOCTh, UJICalIbHBIN Ta3, ToueuHbld 3apsn). I'unoreza. duznueckuii
3aKOH, TPAHUIIBI €T0 IPUMEHUMOCTH. PU3ndecKas TEOpHUs.

Ponp u mecto ¢usuku B (HopMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

M3mepeHue Cuiibl TOKAa M HaNpsKEHUS B LENHM IOCTOSHHOIO TOKa IPH IOMOILU
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HakoMcTBO ¢ 1M poBoil 1aboparopueit no ¢usuke. [Ipumepsl U3mMepeHuss PU3NYECKUX
BEJIMYMH IIPHA TOMOILIY KOMITBIOTEPHBIX JATYMKOB.

Pasznea 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro ABMkeHus. Cucrema
OTCUY€Ta.

[Tpsmas 1 oOpaTHas 3a1a4l MEXaHUKU.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIUHAT.
Tpaexropus.

[Tepememnienue, CKOpoCTh (CpeAHssI CKOPOCTh, MIHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX NMPOEKIMH Ha OCH CHUCTEMBI KOOpAHHAT. Cl0K€HUE NMEepEeMELIEHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJIMHEMHOE JBH)KEHUE. 3aBUCUMOCTh KOOP/IMHAT,

CKOPOCTH, YCKOPCHUSA U ITYTU MaTepHaHLHOﬁ TOYKH OT BPEMCHHU U UX I‘paq)I/IKI/I.



CBobOomHoe mazeHue. YCKopeHue CBOOOTHOTO MmajeHus. J[BrmkeHue Tena, OpOIIeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MAaTEPUAIbHOM TOUKHU
OT BPEMEHH U UX IpaduKu.

KpuBonunelrinoe nBuxeHue. J[BuxeHne MaTepuaaibHOW TOYKH 10 OKPYKHOCTU. YTJIOBAs U
nuHelHas ckopocTh. Ilepwon m vacrora oOpamienus. LleHTpocTpemurtenbHOe (HOpMaabHOE),
KacaresibHOE (TaHT€HIIMAJIBHOE) U MIOJIHOE YCKOPEHUE MaTepUAIbHOM TOUKH.

TexHudyeckue yCTpONCTBA U TEXHOJOTMYECKHE TMPOIECCHl: CIHAOMETP, JBH)KCHHE
CHapsI0B, IICMHbBIC, IIIECTEpEHYATHIC U PEMEHHBIE TIEpe1aun, CKOPOCTHBIE JIU(THI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CnocoObI KCCIIeTIOBaHUS JIBHIKCHUM.

Nnmoctpaius npeaeasHoro nepexojia i isMepeHrue MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBaHue NBMKEHHI C UCIIOIb30BAaHHEM MEXaHH3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6monenue neukenus tesa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue cCkopocTy Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTeW, TPACKTOPHI, CKOPOCTEH TBMKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbBIX
CUCTEMaxX OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmuKym.

N3yueHne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

WN3mepenne ycKOpeHUsT TIpU MPSAMOJIUHEHHOM PAaBHOYCKOPEHHOM JBIDKEHHUH TI0
HAKJIOHHO INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOIHOTO maieHus (P€KOMEH0BAHO MCIONIb30BaHKEe U(POBOH
nabopaTopun).

W3ydeHue nBuKeHUs Tea, OpOLIEHHOro ropu30HTaNbHO. [IpoBepka rumoresbl o mpsiMoin
MPONOPIUOHAIBHON 3aBUCUMOCTH MEXIY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TEJNA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTHU C IOCTOSIHHOU MO MOJIYJIFO CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH TIEpHOJa OOpalIeHHs KOHUYECKOTO MasiTHUKa OT €ro
napameTpOB.

Tema 2. /lunamuxa.

IlepBolii 3akoH HproToHa. MlHepunanbHbie cuctemMbl OTCUETA. [[pUHIIMI OTHOCUTEIBHOCTH

["anunes. HeunepuuanabHble CUCTEMBI OTCUETa (ONpeAeIeHUE, IPUMEPHI).



Macca tena. Cuna. [IpuHIUn cynepno3uiuy cuil.

Bropoii 3akoH HproToHa 1711 MaTepUaJIbHOW TOYKHU.

Tperuii 3akoH HbI0TOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHUSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U HHEPTHON MacChl.

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOAHOIO TaJEHUsS OT BBICOTHI Hal
MOBEPXHOCTBIO IUIAHETHI W OT reorpaduveckoil MmupoThl. J[BHKeHHe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BHXyIerocs ¢ yCKOpEHHUEM.

Cwia tpenusa. Cyxoe TpeHue. Cuma TpeHUs CKOJBXEHUS M CHJIA TPEHUS IOKOS.
Koadduuument tpenusi. Cuna COnMpoTUBICHUS NMPHU JIBUKECHUU Tela B JKUIKOCTU WM rasze, eé
3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JBUKECHHUSL.

Hasnenue. 'unpocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckne yCTpPOHCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOAIIUIIHUKH, JABUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habntoienue 1BM>XKEHUs Tell B MHEPLHUATbHBIX M HEMHEPIMATBHBIX CHCTEMax OTCUETA.

[IpuHUUIT OTHOCUTEIBHOCTH.

Kauenne aByX NIWIMHIPOB WM IIApOB Pa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIbHOM CUCTEMBI OTCUETA.

CpaBHeHuE paBHOJECHCTBYIOLIEN IPUIIOKEHHBIX K TEIY CHJI C IPOU3BEICHUEM MACCHI Tela
Ha €r0 YCKOPEHHE B MHEPLIMAIBLHONW CUCTEME OTCUETA.

PaBeHcTBO cHJl, BO3HUKAIOIIUX B PE3yJIbTaTe B3aUMOIEUCTBUS TEl.

N3MepeHne mace 1o B3auMOJICHCTBUIO.

HesecoMocTs.

Bec Tena npu yCKOpeHHOM NOABEME U MAaICHUN.

[{eHTpOOEKHBIE MEXAaHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKEHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3mepenue paBHOJCHCTBYIONIEH CHJI TPH IBMKEHUH OpycKa 110 HaKJIOHHOM IIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHMOCTH BpPEMEHHM IBMKEHMsSI Opycka IO HAaKJIOHHOU
TUIOCKOCTH Ha 33JJaHHOE PAcCTOSTHUE OT €r0 MacChl.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKHHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydeHne ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JErKuil OJI0K.



N3mepenne ko3 duimerTa TpeHus 1Mo BeTUIHHE YIIIOBOTO KOd(DPHUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka 1O HAKIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
KO3 PUIMEHTOM TpEHUS.

N3yuenue ABMKEHUS IPy3a HA BaJly C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AoOcomotHo TBEpHOe Teno. [locTynarensHoe U BpalareabHOe ABUXKEHUE TBEPAOTO Tea.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxxeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBeCHs TBEPAOIO TeEA.

VYcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PABHOBECHE.

TexHuueckne yCTpOHCTBA U TEXHOJOTMYECKUE IMPOLECCHl: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKLIHH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie padomot, nPAKMUKyMm.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOILET0 OCh BPAIECHHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3y4eHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAAb OMIOPHI.

Tema 4. 3akonvl cCOXpaneHun 6 MeXanukKe.

NMmynsc MaTepralbHOW TOYKH, CUCTEMbI MaTepHAbHBIX TouyeK. L[eHTp macc cuctemMbl
MaTepuaibHbIX TOYeK. TeopeMa o JBUKEHUH LIEHTPa Macc.

NMiynbC cuilbl 1 I3MEHEHHE UMITYJIbCa TENa.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

MoMeHT umMmIysbca MaTrepuanbHOM TOYKH. IIpeacraBieHne O COXpaHEHHMH MOMEHTa
MMITYJIbCa B IIEHTPAJIbHBIX MOJISX.

PaGora cunel Ha MalloM W Ha KOHEYHOM mepemenieHud. ['paduueckoe mpeacTaBieHue
pabOTHI CHITHI.

MOUIHOCTh CHJIBL.

Kunerndeckasi sHeprus MaTepuaibHOW TOYKH. Teopema 00 WM3MEHEHMHM KUHETUYECKOU

SHEpPTrUn MaTepI/IaHBHOI\/'I TOYKH.



[ToreHnnManpHbBIe U HENOTCHIMAIBHBIE cuibl. [loTeHnuanbHas sHeprus. [loTeHumaneHas
SHEPrus ynpyro neGopMHpOBaHHOW NpyKUHBI. [loTeHImManpHas SHEprus Teaa B OJHOPOJHOM
rpaBUTallMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I10JI€ OJAHOPOJHOIO
mapa (BHYTpH U BHe 11apa). Bropast kocMuueckast CKopocTb. TpeThsi KOcMUY€eCcKasi CKOPOCTb.

CBs3b paOOThl HEMOTEHUHUAIBHBIX CUJI C U3MEHEHHUEM MEXaHHUYECKOM PHEPIUu CHUCTEMBbI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKOW IHEPTUHU.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

VYpaBHenue bepHyiM A HMOCalbHOM KMIKOCTH Kak CIEACTBHE 3aKOHAa COXPAHEHUS
MEXAHUYECKON HEPIHUU.

TexHuueckue ycTpoHCTBA U TEXHOJIOTMYECKHE IPOLECCHI: IABMIKEHHE PAaKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, THPOCKOI, PUTYpHOE KaTaHNWE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

W3mepeHre MOIHOCTH CHJIBI.

M3MeHeHue 3Hepruy Teia Ipyu COBEPIIEHUH PaOOTHI.

B3aumuble IpeBpameHUs] KMHETUYECKOW M MOTEHIUAJIBHON PHEPruil IpU NEHCTBUU Ha
TEJIO CUJIBI TSKECTU M CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpu cBOOOIHOM MaJAECHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAaKmMuKym.

M3mepeHne UMITysibca Tena o TOPMO3HOMY ITYTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA Tela C UMITYJIBLCOM CUJIBL.

HccnenoBanue coxpaHEHHsI UMITYJIbCA IPYU YIIPYTOM B3aUMOZIECHCTBHH.

N3MepeHne KHHETUYECKOM SHEPTUN TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHHS MOTEHINAIbHOM 3HEPTrUu NPY>KUHBI C pabOTON CHIIBI TPEHUS.

Omnpenenenue pabOThI CHIIBI TPEHUS TPU ABUXKEHUH TeJla IO HaKJIOHHOM ITJIOCKOCTH.

Pa3nes 3. MosekyasipHasi pU3MKa ¥ TEPMOJAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI meopul.

OcHoBHbBIE TMOJIOKEHUS MoOJeKysipHo-kuHeTnyeckol Teopun (MKT), ux omnbiTHOE
obocunoBanue. Juddys3usa. bpoyHoBckoe nBmwkeHme. XapakTep IABMIKEHUS M B3aUMOJICUCTBUS
YacTHI] BellecTBa. MOAEIU CTPOCHHUS Ta30B, )KUJIKOCTEH U TBEPABIX Teld U OOBSICHEHNE CBOMCTB
BEIIeCTBA Ha OCHOBE O3THX Mojeneil. Macca u pa3mepbl Moisiekyn (aromoB). KommuectBo

BemlecTBa. [locrosuHas ABorazpo.



TennoBoe paBHOBecue. Temmepatypa u cnocoObl e€ m3mepenus. lllkama Temmepatyp
enncus.

Mopnens wuaeaNbHOrO raza B MOJIEKYJISIPHO-KMHETHYECKOW TEOpPUM: YacTULBl Ta3a
JBHKYTCS] XAOTUYECKH U HE B3aUMOJICHCTBYIOT IPYT C APYTOM.

["a3oBbic 3akoHBI. YpaBHeHHE MenpaeneeBa—Knaneiipona. AOcomoTHas Temmeparypa
(wkanma temneparyp KeneBuna). 3akon JlanpToHa. M3ompomecchl B HI€aJlbHOM rase cC
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. |'paduueckoe nmpeacTaBieHrne H30MPOLECCOB: U30TepMa,
u30Xxopa, nzobapa.

CBsi3b MEXIy JaBICHUEM U CpeJHEH KHWHETUYECKOW JHEpruel IMOoCTyNaTeabHOro
TEIUIOBOTO JIBMKEHHUS MOJIEKYJI MJI€aIbHOrO0 Tra3a (OCHOBHOE YpPaBHEHHME MOJEKYJISPHO-
KMHETUYECKOW TEOpUU U/I€aTIbHOTO ra3a).

CBs3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpeaHei
KMHETUYECKOM dHEeprueil NoCcTynaTeIbHOr0 TEMIOBOTO ABUKEHUS €€ YaCTHII.

TexHu4yeckue YyCTPOMCTBA M TEXHOJOTHYECKHUE TMIPOIIECCHI: TEPMOMETp, Oapomerp,
[0JIyY€HUE HAHOMATEPUaJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHUL] BELIECTBA.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddyzus xxuakoctet.

Mognens onbita IlITepHa.

[IpuTsxeHue MOJIEKyII.

Mopnenu KpUCTaUIMYECKUX PEHIETOK.

HaGnronenue u uccnegoBaHue 30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBICHUS TEIJIOBOTO PaBHOBECHS IIPU TEIIIOOOMEHE MEXIY
ropsi4eil ¥ XOJIOJHON BOJOM.

N3yueHne u30TepMHUYECKOro Iporecca (PEeKOMEHJIOBAaHO HCIOIb30BaHUE HH(POBOI
nabopaTopun).

N3ydenune n30XopHOTo npouecca.

N3ydenue nzobapHoOro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunboi.



Tepmomunamuueckass  (TJ[)  cucrema. 3agaHve  BHEIIHUX  YCJIOBHH IS
TEPMOJMHAMUYECKOM CcUCTeMbl. BHemHue u  BHyTpeHHue mapamerpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEIHUE 3HAYEHUS BEIMYMH, ONMCHIBAIOLINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayasio TepMoanHaMuku. CaMONpOU3BOJIbHAS pelaKcalus TEPMOANHAMUYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHUIO.

Mopnens uaeanpHOr0 raza B TEPMOJMHAMUKE — CHUCTEMA YPAaBHEHMI: YpaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS MPUMEHHUMOCTH
3TOM MOJENH: HU3Kasg KOHUEHTpauusi YacTUll, BBICOKME TeMmIeparypbl. Brlpaxenue nis
BHYTPEHHEN 3HEPTUU OJIHOATOMHOT'O M/I€aIbHOIO Irasa.

KBa3ucrtatnueckue u HECTaTUYECKUE MPOIIECCHI.

DOnemeHTapHas paboTa B TepMoArMHaMUKe. Beruucienne paboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temonepenaya Kak crnoco®0 H3MEHEHHsS BHYTPEHHEH OHHEPruM TEPMOJIMHAMUYECKOU
CHCTEMBI Oe3 coBeplIeHus: padoThl. KOHBEKINS, TEIUIONPOBOIHOCTD, U3TyUCHHE.

KonuuectBo Temnorel. Temno€MkocTh Tena. YAelbHAass W MOJSpHas TEIJI0EMKOCTH
BEIECTBA. YpaBHeHHEe Maiiepa. YaenbHas Temiora cropaHus TomuBa. Pacuér konmdectBa
TEIUIOTHI NpH Terutonepenayde. [lonstue o6 annadaTHOM Iporecce.

[lepBblii 3ak0H TepMoauMHAMUKU. BHyTpeHHss1 3Heprus. KonnyecTBo TemnoTsl u padoTa
KaK Mepbl U3MEHEHUs BHYTPEHHEN SHEPTUH TEPMOANHAMHUECKON CUCTEMBI.

Bropoil 3akoH TEpMOJMHAMUKHM JJI PAaBHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJaHHOe
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKONW CHUCTEMbl NMPOXOAUT EIUHCTBEHHAsl anuadara.
AOcoroTHas TeMIiepaTypa.

Bropoil 3aK0H TepMOJMHAMUKH NIl HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXHO IEPENATH
TEIJIOTYy OT Ooyiee XOJOJHOrO Telna K Oosiee Harperomy ©Oe3 kommeHcanmu (Kiaysuyc).
HeoOpaTtumocTs IpUpOIHBIX TPOLECCOB.

[TpuHMne! aeiicTBrs TennoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KI1/1. I{ukn Kapho.

OKOJIOTUYECKHUE ACTIEKTHI UCIOJIb30BaHUS TEIUIOBBIX ABUrareiei. TemioBoe 3arps3HEeHHe
OKPYKaIOIIEeH Cpebl.

TexHuuyeckue ycTpoiCTBa M TEXHOJIOTHMUECKHE MPOLECCHI: XONOIMIbHUK, KOHAUIIMOHED,
TU3ETbHBIA W KapOIOpaTOpPHBIM JBUTATENH, MapoBas TypOWHA, TOMYyYEHUE CBEPXHU3KHUX
TEMIEPATYpP, YTWIN3ALUA «TEIUIOBBIX» OTXOJOB C HCIOJIB30BaHUEM TEIUIOBOTO HAcoca,

YTHIIA3AIMs OMOOPTaHUYECKOTO TOTUIMBA JIJISl BEIPAOOTKH «TETUIOBOWY M DJIEKTPOIHEPTUH.



Hemoncmpayuu.

N3meHenue TemmnepaTypsl py aguadaTHueckoM paclIiuipeHuu.

Bo3aymHoe orauso.

CpaBHeHHE yJENbHBIX TEIIOEMKOCTEN BELIECTB.

CnocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTO mporiecca.

KommbrorepHbie MOJIENH TETUIOBBIX JIBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3Mmepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U TeMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Mcnapenwe wu KumeHwe. YenbHas TemoTa
napooOpa3zoBaHusl.

Hacpiiennsle ¥ HeHachlllleHHbIe mapbl. KauecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JABJICHHUSI HACBIIICHHOTO Tapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUTICHUS OT JABJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS M OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannuueckre u aMmopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAILIOB.
[InaBneHue u KpucTau3amus. Y aelbHas TerioTa miasieHus. Cyomumanus.

Hedopmaruu tBEpHoro Tema. Pactsbkenue u cxxarue. Casur. Moayne FOwnra. Tlpenen
yrapyrux aedopmaruii.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIUPEHUS
TeJ (Ha KAYeCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue YHEPTHH B (PA30BBIX MEPEXOax.

YpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHOocTHOE HaTsmKeHHE. KoddduimeHT moBepXHOCTHOTO HaTshkeHUs. KanwmmisapHbie
saBJeHUd. [aBieHue noJ NCKpUBIEHHON MOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHudyeckue yCTpOMCTBA W TEXHOJOTMYECKHE TMPOILECChl: IKUIKUE KPUCTAIUIBL,
COBpPEMEHHbBIE MaTepUaJbl.

Hemoncmpayuu.



TemnnoBoe pacumpeHue.

CBolicTBa HaCBIIECHHBIX [1aPOB.

Kunienne. Kunenue npu nOHMKEHHOM J1aBIEHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUS.

OnbIThl ¢ MBUIBHBIMH INIEHKAMHU.

CmauuBanue.

KanumnspHele ssBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTBA.

Bune! nedpopmanuii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yuenne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IJIaBICHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX APOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIICHKA MAacChl TAPOB B IIOMEIICHHUH.

N3mepenne ko3 umnrenTra moBepXHOCTHOTO HATSHKEHUS.

Nzmepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JleopMallii pe3HHOBOrO 00paslia OT MPUIIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

OnexTpuzauus Tel U €€ MposBIEHUA. DJIEKTPUYECKUM 3apsn. [IBa BHIa 3JIEKTPUYECKHUX
3apsiioB. [IpOBOJHUKM, AMAIIEKTPUKKA M MOJYNPOBOJHHUKH. ODJIEMEHTAPHBIA SIEKTPUUYECKUMA
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsiaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onexrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHE 3apsi/bl.

Hanpsoxéunocts anekrpuueckoro moussd. IIpoOubiid 3apsa. Jlunum HanpsHKEHHOCTH
ANEKTPUUECKOTr0 NoJs1. OJHOPOAHOE IINEKTPUIECKOE MOJIE.

[ToTeHMaIbHOCTh AMEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[ToreHunanpHass ~ dHEprus  3apsga B JJEKTPOCTAaTHUYECKOM  IIOJIE. ITorenunan
NIEKTpOCTaTUYECKOro mouis. CBs3p HANMpPsDKEHHOCTH MOJIE UM PA3HOCTH TMOTEHUHUAJIOB IS

AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).



[IpuHIMIT CynepHO3ULIMU AIEKTPUUECKUX TTOJIEH.

[Tome ToueuHoro 3apsia. [lone paBHOMepHO 3apspkeHHOU cdepbl. Ilone paBHOMEpPHO
3apspkeHHOro 1o oO0BEMy mmiapa. Ilome paBHOMEPHO 3apsHKEHHOW OSCKOHEYHOW TUIOCKOCTH.
KapTuns! muHul Hanps>KEHHOCTH ATUX MOJIEH U SKBUIIOTEHIIHAIBHBIX TOBEPXHOCTEH.

[TpoBOAHMKY B 3JIEKTPOCTATUUECKOM TOJIE. Y CIIOBHE PAaBHOBECHS 3apsIOB.

JIM3IIeKTpUKHY B JIEKTPOCTAaTUYECKOM IToJIe. J(ManekTpuyecKas NIpOHUIAEMOCTh BELIECTBA.

KonpneHncarop. OneKTpOoEMKOCTb  KOHJEHCATOopa. ONEeKTPOEMKOCTh  IJIOCKOIO
KOHJICHCATOPA.

[TapannensHoe  coeauHeHue — KoHaeHcaTopoB.  [locnmemoBarenbHOoe — coeMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBukeHue 3apsHyKEHHON YaCcTUIIBI B OHOPOTHOM SJIEKTPUUYECKOM IIOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTHYECKHE IPOIIECCHI: 3JEKTPOCKOIM, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIUTa, 3a3eMJICHUE DIIEKTPOIPUOOPOB, KOHICHCATOPHI, TeHepaTop Ban ne
['paada.

Hemoncmpayuu.

YCTpONCTBO U MIPUHIIUIT ACHCTBUS SIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX IAPUKOB.

DNEeKTpUUECKOe MOJe IBYX 3apsSKEHHBIX IJIACTHH.

Monensb snekTpocTaTiueckoro reueparopa (Ban ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IOJIE.

DINIeKTpOCTaTUYECKas 3alIHTa.

YCTpolcTBO U ACMCTBUE KOHJEHCATOPA MOCTOSHHOW M IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTr0 MOoJIsl 3apsyKEHHOT0 KOHAEHCATopa.

3apsiaKa U pa3psiika KOHAEHCaTopa 4epe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

OneHka cul B3auMOJCICTBUA 3apsKEHHBIX TEll.

Habmroienue npeBpallieHys SHEPTUH 3apsKEHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3ITyYeHUs
CBETOJINO/IA.

N3yuenue npoTrekaHusi TOKa B LEMHU, COAEPKAIICH KOHAEHCATOpP.

Pacripenenenrie pa3HOCTH TOTEHUUANIOB (HAMpsDKEHUS) TMPH  MOCIEI0BATEIHLHOM

COCIMHCHNH KOHACHCATOPOB.



HccenenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmoannwlil IneKmpuyecKuil mox.

Cuna toka. [TocTosHHBIN TOK.

VYcnoBus CymieCTBOBaHHS IOCTOSHHOIO JJIEKTPUYECKOrOo ToOKa. VICTOYHMKHM TOKa.
Hanpsoxenne U u DJIC &.

3akoH OMa aJ1s1 yyacTKa LemnHu.

ONEeKTpUYECKOe  CONPOTHUBIIEHHWE.  3aBUCUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
MIPOBOJIHMKA OT €ro JUIMHBI M IUIOLIAJU IIONEPEYHOr0 CEYEHHMs. YEeINbHOE CONPOTHUBIICHHE
BEILECTBA.

[TocnenoBarenbHOe, NapauIEIbHOE, CMEIIAHHOE COEAUMHEHHE IPOBOJHUKOB. Pacuér
Pa3BEeTBIEHHBIX AIeKTpudeckux 1eneil. [Ipasmna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenma.

MOIHOCTD 31EKTPUUYECKOro ToKa. TemnioBas MOUTHOCTb, BhIJIEIsIEMast HA PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJIICHHE HCTOYHHMKA ToOKa. 3akoH Owma s TOJIHON
(3aMKHYTO¥) 3JIEeKTpUUYECKON 11er. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHuE.

KoHnzeHcaTop B ienu mocTOSIHHOTO TOKa.

TexHuueckue yCTpOMCTBa M TEXHOJIOTMYECKHE IMPOLECChl: aMIEpPMETpP, BOJBTMETP,
peocTat, CUETYUK IEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANPSKEHUS] NI PE3UCTOPA, JIAMIIbI
HaKaJIMBaHMUS U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, ILJIOIIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

HccnenoBanne 3aBUCHMOCTM  CHJIBI TOKa OT CONPOTUBIIEHUS TMIPU  TMOCTOSTHHOM
HaIPsKECHUU.

[Tpsimoe u3mepenne DJIC. KopoTkoe 3aMblkaHUE rajibBaHMYECKOIO 3JIEMEHTA M OLEHKa
BHYTPEHHETO COMPOTUBIICHUS.

Crioco6b! coennHeHHsI ICTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXKIY MOJIIOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B IICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanne CMENIaHHOTO COEIUHEHUS PE3UCTOPOB.

H3mepeHne yaeapHOro COnpoTUBIICHHS IIPOBOTHUKOB.



HccenenoBanye 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSKEHUS JUISl JIAMITBl HAKAJIMBAHMSL.

VBenuueHue npezeia u3MepeHus amnepMmerpa (BoIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

HccnenoBanue 3apucumoct J/1C ranbBaHUYECKOIO 31€MEHTA OT BPEMEHH IPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LIEIIH.

HccenenoBanue 3aBUCUMOCTH MTOJIE3HOM MOIIIHOCTU MCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnekTpuueckas NIPOBOAUMOCTb pa3IMYHBIX BEIIECTB. OJIEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NPUMECHas MPOBOAUMOCTh IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DJIEKTPUYECKUI TOK B 3JIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs AMCCOLUALHUS. DIEKTPOIIU3.
3akonsl Dapazes A 3IEKTPOIIn3a.

OnekTpuueckuidi TOK B raszax. CaMOCTOSITENIBHBIM M HECAMOCTOSITENIbHBIN pa3psi.
PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3psana. Monuus. [1nazma.

TexHnueckue yCTpPOHCTBA UM IPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHbIE JIAMIIBL,
AJIEKTPOHHO-JIyueBasi TPpyOKa, MOIYHNpPOBOJHUKOBBIE MPUOOPHI: THOJ, TPaH3UCTOp, (GoToaHOA,
CBETOJIMOJl, TallbBaHWKA, paUHUPOBAHWE MEAM, BbHIIUIABKA QJIIOMHHMS, OJEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsbl 3nekTpoau3a dapazes.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U ITOJIYIIPOBOJIHHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

Habmonenue snextponunsa.

N3mepenue 3aps1a OJHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCUMOCTH CONPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.



CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

Du3nYecKuil MPAKTUKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢usznueckux BenuyuH. OleHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX HW3MEPEHHWH, WCCICIOBAHUA 3aBUCHUMOCTEH  (PU3UUECKHX
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMATHUECKHUX
pazznenax «Y4eHUYECKUH IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, IPAKTUKYM»).

Me:knpeameTHbie CBSI3H.

N3zyuenne kypca ¢pusuku yriayonéaHoro ypoBas B 10 kitacce oCymiecTBIsieTcs ¢ yU4ETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesxicnpedmemmuvie nonamus, C6A3aHHbBIE C UYUECHUEM MEMO008 HAYUHO20 NOZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, (Qu3MUeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOICHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOIEIb, U3MEPEHHE, MTOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIIHLHBIC
npuOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuieHWE CHCTEMbl ypaBHeHM. JluHelHas QyHKOms, mapadona,
runep6osa, ux rpaduku u cBoiicta. Tpuronomerpuueckre GyHKIUU: CUHYC, KOCUHYC, TaHT'€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M HMX INPOEKIUH HA OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBUKEHHE B KUBOU mpupoae, 1MpPy3us, ocMoc, TENI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYyXarouled  cpeabl,  yTUIM3alus
OMOOPraHNYECKOro TOIJIMBA Ul BBIPAOOTKH «TEIJIOBOI» M 3JEKTPOIHEPIHH, MOBEPXHOCTHOE
HaTsDKEHHE U KalWUIAPHBIC SBJICHUS B IPUPOJIE, HIEKTPUUECKHUE SIBJICHUS B )KMBOH MPHpPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MoJy4eHre HaHOMAaTepHUaJIoB, TEMJIOBbIE CBOMCTBA TBEPABIX TN, XKUJKOCTEH U
ra3oB, OJKUIKHE KPHUCTAIBL, DJEKTPUUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAs
JMCCOIMALINS, TAIbBAHUKA, SJIEKTPOHHAS MUKPOCKOITHSI.

TI'eozpagpua: BnaxHOCTh BO3AyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozusa: npeoOpa3oBaHue JBUKEHHUH C NCIOIb30BAHUEM MEXaHU3MOB, YUET CyXOro U
KHUJIKOTO TPEHUS B TEXHHMKE, CTAaTHYECKWE KOHCTPYKLUMHU (KPOHIUTEIH, pemérdarsie
KOHCTPYKIIMH), UCIIOJB30BaHNE 3aKOHOB COXPAaHEHMsI MEXaHUKHU B TEXHHUKE (THPOCKOI, BOJOMET

U JIpyrue), ABUTATe]Ib BHYTPEHHETO CropaHHs, MapoBas TypOMHa, OBITOBOM XOJOIWJIbHUK,



KOHJIMLIIMOHEP, TEXHOJIOTMM TMOJYy4YEHUS COBPEMEHHBIX MaTEpHaioOB, B TOM YHCIIE
HAaHOMATEPUAJIIOB, W  HAHOTEXHOJOTUM,  DJEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, Ta30pa3PsTHBIC JTAMITBI, TOJTYIPOBOHUKOBBIC IPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3znea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopaeicTBuE NOCTOSSHHBIX MAarHUTOB M MPOBOJHHMKOB C TOKOM. MarHuTHOE IMOJeE.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CYNIepIIO3UIIMA MarHUTHBIX MOJIeH. JIMNHUU MarHUTHOM
WHIYKIUU.

MarnuTtHoOe 10Jie TPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJIHUKA, KATYIIKA U KPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cuiia AMniepa, e€ HanpaBJIeHUE U MOJYJIb.

Cwia JlopeHua, e€ HampaBieHME M MOAYJb. JIBMKEHUE 3apsKEHHOM 4YacTUlLbl B
OJIHOPOJAHOM MarHuTHoM nose. Pab6ora cuiibl Jlopenna.

MarunutHOoe nojie B BeecTse. DeppoMarHeTHKH, rapa- U 1uaMarHeTUKH.

TexHuueckne yCTpPOWCTBA M TEXHOJIOTMYECKHUE MPOLECChl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, JJIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, AJIEKTPOJABHUraTesb SKoOU, YCKOpUTENIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMIA WHAYKIUA MarHATHOTO TIONS TOJOCOBOTO U MOJKOBOOOPa3HOTO
MOCTOSIHHBIX MarHUTOB.

Kaptuna 7nuHWI MarHUTHOW WHIYKIMUA TOJS JUIMHHOTO TIPSIMOTO TIPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOJIHUKA, KATYIIIKH C TOKOM.

B3aumozeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

HabGmronenue nBrKeHUS MyvKa 2JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS STEKTPOU3ZMEPUTEIBHOTO MPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

WccnenoBanre MarHUTHOTO TOJISt TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amrmepa.

N3ydenune 3aBUCUMOCTH CUJIbI AMITepa OT CUJIbI TOKA.



OnpeneneHrie MarHUTHOW MHAYKIIMA HA OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SBnenue snexkTpoMarHuTHOM MHAyKIMM. [loTOk BekTOopa MarHuTHOM MHAyKuuMu. DJC
UHAYKIUU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuu Papanes. BuxpeBoe siieKTpuyeckoe IoJie.
Toxku Dyko.

OJ1C uHAYKIMY B TPOBOJHUKE, IBIKYIIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

WupyktuBHocts. Karylika WHAYKTHBHOCTM B IIE€NMHM IOCTOSIHHOTO ToOKa. SIBieHue
camouHaykiuu. IJ1C caMOMHAYKIIWH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOHWCTBA U TEXHOJOTMYECKHME TPOLECCHl: HWHAYKIIMOHHAS TIeYb,
COJICHOM/I, 3aIIMTa OT 3JICKTPU3AIMH TN NP JABUKEHUU B MATHUTHOM I10JIe 3eMJIH.

Hemoncmpayuu.

HabGmronenue siBiieHUst JIEKTPOMArHUTHOM UHTYKIIUH.

Uccnenoanne 3aBucumoctd JJIC MHAYKIMHU OT CKOPOCTH HM3MEHEHUS MAarHUTHOIO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aJIIOMUHUEBON (MEHOW) TpyOe.

SIBneHne caMOMHIYKIUU.

UccnenoBanue 3asucumoctd IJIC caMOMHIYKIIMKA OT CKOPOCTU W3MEHEHUsl CUJIbI TOKA B
TN,

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Ornpenenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJIS.

UccnenoBanue siBIeHUS CAMOUHIYKITUH.

COopka Mo/ieNn AIEKTPOMArHUTHOTO T€HEpaTopa.

Pa3nen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbuas cucrema. CBoOOgHEBIE KOJIEOAHMS.

'apmonnueckne  KoJeOaHUsI. Kunematnueckoe ¥ JIUHAMHYECKOE  OIIMCAHHUE.
DHepreTuyeckoe OmucaHue (3aKOH COXPAHEHHUS  MEXAaHWYECKOW »Hepruu). BwiBojg
TUHAMHYECKOTO OMHCAaHWS TapMOHHYECKHX KONEOAaHWM W3 HUX DHEPreTUYecKoro u

KMHEMAaTHYCCKOT'O OITMCaHMA.



Amvmmatyna u ¢asza xonebanuii. CBsI3b aMIUTUTYABI KOJICOAHUN WMCXOMHOW BEJIIMYWHBI C
aMIUTUTYAaMHU KOJIeOaHu# e€ CKOPOCTH M YCKOPEHHUSI.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMAaTHYECKOTO
MmasiTHUKa. [leproa cBoOOAHBIX KONeOaHU TPYKMHHOTO MasiTHUKA.

[TonsiTne o 3aryxarommx KosneOaHusix. BoiHykneHHsle KonebGanus. Pe3onanc.
Pe3zonanchas kpuBas. BnusHue 3aTyxaHus Ha BUJ pe30HaHCHON KPUBOH. ABTOKOIEOAHMS.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck Koae0aTeTbHOTO ABHKCHHS.

Habumronenne He3aBUCHMOCTH I€pHOJia MaJIbIX Kosie0aHUH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyxarmux KojaeOaHui 1 3aBUCUMOCTH IepHoJa CBOOOTHBIX KoJeOaHui
OT COTMPOTHUBIICHUS.

HccnenoBanne koneGaHWid TIpy3a HAa MAacCHBHOW HpPYKHHE C LENbI0 (OPMHUPOBAHUS
npeCTaBICHUN 00 HIeaTbHON MOJIENTH MPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KoieOaHusIX rpy3a Ha MpYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomel, npaKkmuxym.

N3mepenue nepuoaa cBOOOIHBIX KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO MasTHUKOB.

N3yueHne 3aKOHOB JIBIDKEHUS Teja B X0/€ KoyeOaHUi Ha yIIpyroM MojBece.

W3ydeHre ABM>KEHUS HUTSHOTO MasiTHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/AbI 3aTYXalOUINX KOJIeOaHUH.

HccnenoBaHue BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomaznummnsie Ko1edanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJI€OAHUST B HUJI€ATHHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3p aMIUIUTYABI 3apsja KOHJIEHcaTopa ¢
aMIUTUTYA0H CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEeHMsI SHEPTUU B UI€aJIbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxamolye 3JeKTPOMarHuTHble Kosie0aHUs. BBIHYXJEHHbIE 3IIEKTPOMAarHUTHBIE

KoJIeOaHusl.



[lepemenHbIii TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYJHOE M JCHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKCHUS TIPU Pa3INIHON (opMe 3aBHCHMOCTH TIEPEMEHHOTO TOKA OT
BPEMEHU.

CunyconganbHbI IEPEMEHHBIN TOK. Pe3ucTop, KOHJIEHCATOp M KaTylIKa UHAYKTUBHOCTH
B IIEMM CHHYCOUJAJIBLHOIO MEPEMEHHOr0 TOKa. Pe3oHaHc TOKOB. Pe30HaHC HaNpsKeHUH.

Wneanbublii Tpanchopmatop. [IpousBoacTBo, nepenada u norpeOiIeHUE dIEKTPUIECKON
SHEPIUHu.

DKOJOTUYECKUE PUCKU TPU MPOU3BOJCTBE 3JIeKTpodHepruu. KynbTypa HCIoab30BaHUS
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HHU.

TexHuuecKkne YCTPOMCTBA M TEXHOJOTHMYECKHE TMPOLECCHI: JJIEKTPUUYECKUN 3BOHOK,
TE€HEepaTop NEPEMEHHOr0 TOKA, JMHHUM JIEKTpONepeaay.

Hemoncmpayuu.

CB0OOIHBIC AJICKTPOMArHUTHBIC KOJICOAHUSI.

3aBHCHMOCTh YaCTOTHI CBOOOIHBIX KOJICOaHUH OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcuusiorpaMmsl 3JIEKTPOMarHUTHBIX KOJIC€OaHUM.

['eHepaTop He3aTyXarIIUX JIEKTPOMATHUTHBIX KOJICOAHUN.

Mogenb 31eKTpOMarHuTHOTO TeHepaTopa.

Brinyx1eHHBIE CHHYCOUIAJIbHBIC KOJICOAHMSI.

Pesuctop, kaTyiika HHIYKTUBHOCTH U KOHJEHCATOP B LIEMU IEPEMEHHOTO TOKA.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUN PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopa.

VYCeTpoicTBO M MPUHIIUI JEHCTBUS TpaHchopmaTopa.

Moenb TUHAM 3JIEKTPONEPEIAUH.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomot, npaKmuKym.

Wzyuenue tpanchopmaropa.

HccnenoBanue nepeMEeHHOTO TOKA Yepe3 MOCIEA0BATEIbHO COSIMHEHHBIE KOHIAEHCATOP,
KaTyIIKy U PE3UCTOP.

Habmronenue 3mekTpoMarHuTHOTO Pe30HAaHCA.

Hccnenoanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMazcHuUmMHble 60JIHbL.

MexaHu4eckre BOJHBI, YCIOBUSI HMX pacnpocTpaHeHud. llomepedyHbie W MpOa0JIbHBIE
BOoJHBL. [lepros, cKOpOCTh pacnpoCTpaHEeHHs U JUIMHA BOJHBL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, IpeoMIieHUe, HHTepPepeHIus U U paKIus.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.



[IlymoBOE€ 3arpsisHEHHE OKPYKAIOMIEH CPEIbI.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBMSI M3JyYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  3JEKTPOMAarHUTHBIX BOJIH: OTPaXXEHUE, MPEJOMIICHHE, NOJIApU3alus,
uHTephepeHIus U TudpaKius.

[[Ixana »71eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuAeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbl.

TexHu4yeckue yCTpOWCTBAa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HMHCTPYMEHTHI,
pamap, paguMonpUEMHUK, TEJIEeBH30p, aHTeHHa, Tenepon, CBY-meub, yabTpazBykoBas
JIMAarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTH JJUHBI BOJHBI OT YaCTOTHI KOJIeOaHH.

Habmroienue orpaskeHus U MpeoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenne naTepdepeHny 1 1uppakiud MEXaHHYECKIX BOJIH.

AKYCTHYECKHI pe30HaHC.

CBoiicTBa ynpTpa3ByKa U €ro NpUMEHEHHE.

Habmioienne CBS3M TPOMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUTUTYJOM M YacTOTOU
Kosie0aHuM.

HccnenoBaHne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TMPEIOMIICHHE,
noJnsipu3anus, 1udpakuus, HHTephepeHIIns.

Oo6napyxeHnre HHGPAKPACHOTO U YIbTPapUOIECTOBOTO U3TyUEHHI.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

W3yuenue napameTpoB 3ByKOBOHN BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpamonuHEHOE pacnpocTpaHEHHE CBeTa B OJAHOpoAHOM cpene. Jlyd cera. TouyedHsblit
HCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune HM300pakeHUIl B IJIOCKOM

3epkaie. Cepudeckue 3epkaa.



[Ipenomnenne cBera. 3akOoHBI TPEJIOMJICHUS CBeTa. AOCONIOTHBIM IOKa3aTelb
npenomiieHuss. OTHOCUTENBHBIM IOKa3aTenab npesnomieHus. [1ocTOSHCTBO 4acTOThl CBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/IE€ MOHOXPOMATUYECKOTO CBETA YEpe3 IpaHuULly pas3zaeia
JIBYX ONTUYECKHUX CPE.

Xon nmydeit B mpu3me. Jucnepeust ceeta. CloxHBIN cocTaB Oemoro ceera. L[Ber.

ITonHOE BHyTpeHHEee oTpakeHue. IIpeenbHblil yroi MoaHOro BHYTPEHHETO OTPayKEHUSI.

Cobuparomue M paccewBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKAasl CUJIAa TOHKOM JMH3bI. 3aBUCUMOCTb (DOKYCHOTO PAacCTOSHUS TOHKOM cdeprueckoit
JIMH3BI OT €€ FTEOMETPUU U OTHOCUTEJIBHOTO [TOKA3ATEIsI IPETOMIICHHUSL.

dopMya TOHKOM JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIUH30M.

Xona syya, IpOoIIEIIEro JIMH3Y MO/ IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOW ONTUYECKON OCH.
[Toctpoenue n300pakeHnii TOYKA U OTpe3Ka MPSMOIl B COOMPAIOIINX M PACCEUBAIOIINX JIMH3aX
U UX CUCTEMaX.

OnTuueckue npudopsl. Paspematomias cocoOHocTs. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Hutepdepenmus cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HAOMIO/IEHUsI MaKCUMYMOB M MHUHHUMYMOB B HWHTEpP(PEPEHLUMOHHOW KapTUHE OT JBYX
KOTE€PEHTHBIX HCTOYHHUKOB. [[puMepsI KitaccuyecKixX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxkius ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOAEHUS TJIABHBIX
MaKCHUMYMOB IIPH MaIeHUY MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuueckue YCTpOICTBA M TEXHOJIOTMYECKHE IPOLECCHl: OYKM, JIyla, IEepHUCKOIL,
¢doroannapaT, MHUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHUE ONTHUKH, BOJOKOHHAS
OnTHKAa, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPa)KEHUS CBETA.

HccnenoBanue MpeioMIIeHUs CBETA.

HabmioeHre noiHoro BHYTpeHHEro oTpakeHust. Mojiens CBeToBOIA.

HccnenoBanue Xx0/1a CBETOBBIX ITYUYKOB UEPE3 INIOCKONAPAIIIENBbHYIO IUIACTUHY U IPU3MY.

UccnenoBanue CBOMCTB M300payKeHHM B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

HabmroneHre 11BeTOB TOHKUX TIEHOK.

Hab6nronenue nudpakuuu cBera.



N3ydyenune nudpakiimOHHON PEIIETKH.

Habmonenne nudpakimoHHOTO CIIEKTpa.

HabGnronenue qucnepcuu certa.

Habmroienue nosisipuzanuu cBera.

[IpuMeHeHre noNsIpONI0B I U3yYEHUSI MEXaHUYECKUX HaIPSHKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKkmuxym.

W3mepenue nokasaress IpesioMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSTHUSI OT BELIECTBA (HA MPUMEpE >KHUIKUX
JIUH3).

N3mepenue pOKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIHH3.

[Tonryuenue n300paxeHUs B CUCTEME U3 TNIOCKOTO 3€pKaJla U JINH3bIL.

[Tomyuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOIMUYECKUX CUCTEM.

Habmonenne nudpaxun, nHTEpPEPEHINN U MOJISIPU3ALNHT CBETA.

N3yuyenue nossipru3anuu CBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JUAIEKTPUKA.

N3yuenue uaTepdepeHIuu 1a3epHOro U3JIyueHus Ha IBYX LIEIIfX.

Habnronenue nucnepcuu.

Hab6monenue u ucciaenoBanue 1upakiimoOHHOTO CIIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3MydeHUs CBETOAMOAA IPU MOMOIIH U (PAKIIMOHHOHN PeIETKY.

Pa3nes 6. OcHOBBI cieUAJIbLHOM TEOPUH OTHOCHTEIbHOCTH.

['paHubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynarsl crienuanibHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHONH  uHTepBas.  IIpeoOpasoBanust  Jlopenua.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHHME BPEMEHU U COKpAlLlEHUE
JUIMHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJICOM PEIATUBUCTCKOMN YaCTHIIbl. DHEPrUs MOKOSL.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHII.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE pabOThI, MPAKTUKYM.

OnpezneneHyue UMITYyJIbCa U PHEPTUU PENATUBUCTCKUX yacTull (1o ¢ororpadusM TpeKoB
3apsKEHHBIX YaCTUIl B MATHUTHOM I10JIE).

Pazgen 7. KBantoBas pusuka.



Tema 1. KopnycKyasapHuo-601H06011 Oyanu3m.

PaBHOBecHOE TeTUIOBOE W3NMydeHHE (M3MydeHHEe aOCOMIOTHO YEPHOTO Tena). 3aKOoH
cMemenus Buna. ['unoresa [lnanka o kBaHTax.

®DOoTOHBI. DHEPTH U UMITYJILC (HOTOHA.

®dotoapdexrt. OnmpiThl A. I'. CroneroBa. 3akonsl Gortorddexra. YpaBHeHue DHIITEHHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHune cBera (B YacTHOCTH, IaBJIEHME CBETa Ha aOCOJIIOTHO TMOIJIOMIAIOIIYIO U
a0COJIIOTHO OTpakarolyto moBepxHocTh). OnbiTel [1. H. JIebenena.

BosHoBbie cBoiicTBa yactull. Bonuel ne bpoitns. Jlnvna BosiHbl 1e bpoiinga u pazmepsl
o0nacTu  JoKanu3auMM  JBHWXKyHleiicss dactuupl. KopmyckynspHO-BOJHOBOW — Tyaiau3M.
Hudpakius 3J1eKTpOHOB Ha KpUCTaJUIaX.

Crneuunduka usmepenuit B Mukpomupe. CooTHoleHHs Heonpenenénnoctei ['eitzendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
(dboToIaTYNK, TYHHEJIBHBIA MUKPOCKOII, COJIHEUHAst OaTapesi, CBETOIUOI.

Hemoncmpayuu.

®otoda(deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gpotodddexra.

WccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUSI TIOTYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeToano.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus Gporodddexra.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA YE€PE3 CBETOAUO/T OT HANPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOoeHUs atoma. [imanerapuast mojens atoma Pesepdopra.

[Toctynatel bopa. M3nyyenue u norsjouieHne (OTOHOB MPH MEPEXOJe aromMa C OIAHOIO
YPOBHSI SHEPTUU Ha APYTOH.

Buasl cnektpoB. CriekTp ypOBHEH 3HEpruu aToMa BOJIOpOa.

CrnioHTaHHOE U BBIHY)KJIEHHOE H3NTyueHue cera. Jlazep.

TexHuueckne YCTpOHCTBA W TEXHOJIOTMYECKHE TMPOIECCH: CHEKTPAIbHBIA aHAIN3
(CTIEKTpPOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopnenb onsiTa Pezepdopaa.



Hab6nronenue muHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEHCTBHUE CYETUMKA HOHUZUPYIOLIUX YACTHULL.

Omnpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padomot, npaKmuKym.

Hab6nronenue TMHEHYaToro crekrpa.

HccnenoBanue crieKTpa pa3peKEHHOr0 aTOMapHOI0 BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Punbepra.

Tema 3. Duzuka amomHoz20 A0paA U INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens sinpa I'eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sipa.
N3oTomnsl.

PaguoaxktuBHOCTh. Anb(a-pacnaj. DJIEKTPOHHBIM M NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3JIy4ECHHE.

3aKoH paguOaKTUBHOro pacnana. PagumoakTuBHble H30TONBI B mpupone. CBoiicTBa
MOHU3HUPYIOIIETO U3IIy4YeHHs. BiusiHue painoakTHBHOCTH Ha JKHMBBIE OpraHu3Mbl. EcTecTBeHHBIIM
¢don uznyuenus. [lozumerpusi.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl siapa.

Anepusie peakuuu. Jenenue wu cuHTe3 sAnep. SnpepHbie peakTopbl. IIpoGremsr
YIOPaBIsSEMOro TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHE AaCIEKThl pa3BUTUS  sIEPHOM
HHEPreTUKH.

MeToabl perucTpanuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHLI.

@dyHIaMeHTAlIbHbIE B3aUMOJEUCTBUSA. bapnoHbl, Me30HbI U JentoHsl. [IpencraBnenue o
CranpaptHoit monienu. KBapk-riirooHHass MOJCIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TéMHast Matepusi U TEMHasi YHEPTUSl.

EnuncTBO usnyeckoil KapTUHBI MUpA.

TexHu4ecknue yCcTpOHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
AIEPHBI  pEeaKTop, TEPMOSAEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, nPAKMuUKym.

HccnenoBaHue TPEeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

HccnenoBanue painoakTUBHOTO (OHA C UCTIOIb30BAaHUEM JI03UMETPA.

N3yuenune nornomenns 6eTa-4acTUI] ATFOMUHAEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.



Ortanbel  pasBuTusA  acTpoHoMuu. llpukilagHOoe ¥ MHMpPOBO33pEHYECKOE 3HAYCHHE
actpoHoMHH. [IpUMEHHUMOCTh 3aKOHOB (U3UKU Uil OOBSCHEHUS MPUPOIBl KOCMHUYECKHX
00BEKTOB.

MeToapl acTpOHOMMYECKHX HcCClenoBaHUNA. (COBPEMEHHBIE ONTHYECKUE TEJIECKOIIBI,
paIuoTeNeCcKObl, BHEATMOC(hEpHasi aCTPOHOMHUS.

Bun 38é3nH0r0 HebOa. Co3Be3nus, sipkue 3BE3/IbI, INIAHETHI, UX BUAUMOE JBI)KECHUE.

ConneuHas cucrema.

Connue. Conneunas akTUBHOCTh. McTounuk sneprun ConHia v 3BE31.

3BE31bI, KX OCHOBHBIC XapaKTEPUCTHUKH. JluarpamMma «CHEKTPaJIbHBIM KilIacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM I1OCJIE0BATEIbHOCTU. 3aBUCHUMOCTb «Macca — CBETUMOCTh» AJIs
3BE3]] T[JIABHOW  MOCJENOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE
IIPEJICTaBICHUS O IIPOMCXO0XKIEHUH U 3Boirony ComHIa U 3BE37. OTallbl )KU3HU 3BE3NL.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne n neuxenne Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiuku u kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6ma. Pa3zOeranme ramaktuk. Teopus
bonbuioro B3psiBa. PenuKTOBOE U3IyYEHHE.

MacmrabHas ctpyktrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpodiaeMbl aCTpOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJIa30M €  HCHOJIb30BAHUEM
KOMITBIOTEPHBIX TMPWIOKEHUN [UId OINpelesieHUs] IOJIOKEHHsT HeOeCHBbIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11si CEBEpHOT0 MOIylIapus U IpKue 3BE3/IbI.

Hab6monenus B Teneckon JIyHbl, I1aHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3nYecKUl MPAKTUKYM.

Crioco6b! u3MepeHus (PU3NYECKUX BEIMUUH C UCTOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCUTEIJIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢u3nueckux BenuuuH. OlleHKa TpaHuIll
IIOTPELITHOCTEMN.

[IpoBeneHne KOCBEHHBIX M3MEpPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUYECKHUX
paznenax «YUeHHYECKU SKCIICPUMEHT, JTa00paTOPHbIC paOOThI, TPAKTHKYM).

O0o0maroniee NOBTOpeHUeE.

OO6oOuieHne W cUCTeMaTH3alMs  COJIepKaHWs  pas3/ieloB  Kypca  «MexaHHKay,

«MonekynsapHas (pu3MKa ¥ TEpMOJUHAMUKA», «DJIEKTpoauHaMuKa», «KonebaHus u BOIHBI,



«OCHOBBI CHEIUAIBHON TEOpHUH OTHOCUTEIbHOCTWY», «KBaHTOBas (uszmka», «IJIEeMEHTHI
ACTPOHOMHH U acTPOUBUKIY.

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelOBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMHCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTEIBHOW M IPOTHOCTHYECKON (PYHKIMI (PU3HUECKON TeOpUH, poiib (U3NIECKOI Teoprun
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UUYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yrayonéaHoro ypoBHs B 11 kilacce ocymiecTBisieTcs ¢ yu4éTom
COJICPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHUKH, OWOJOTUM, XUMUH,
reorpauu ¥ TEXHOJOTHU.

Mesxicnpeomemusvie nOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYYHOZ0 NO3ZHAHUA:
SBJICHWE, HAaY4HBIH (akT, rumores3a, (usnyeckas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIOJEHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE, TOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsI, U(poBas 1ad0paTopHsl.

Mamemamuka: peuieHre cucTeMbl ypaBHeHUI. Tpuronomerpuueckue (yHKIUU: CHHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO. BeKkTopbl M HX
IPOEKIIMM HAa OCU KOOpAMHAT, CJIOKE€HUE BEKTOPOB. [Ipou3Bo/HBIE 37I€eMEHTapHBIX (DYHKLIHH.
[Tpu3Haky mo100Us TPEYTOIBHUKOB, ONIPEIEICHNE TUIOIAIU TUIOCKUX GUryp U o0bEMa Tem.

buonozua: >nektpuueckue SBICHHS B JKUBOM MpUpoje, KoyieOaTelbHbIE IBHKEHUS B
JKUBOM  TNpUpoAE,  DKOJOTMYECKHWE  PUCKM  TpU  TPOU3BOACTBE  AJIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY’Kalolled Cpeapl, YJIbTpa3ByKOBas JAMAarHOCTUKA B
MEJIUIIMHE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJIE.

Xumua. CTpOoE€HHWE aTOMOB M MOJIEKYJ, KpPUCTaJUIMUECKas CTPYKTypa TBEPIBIX Ted,
MeXaHM3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIIETKH, CIIEKTPaIbHbIN aHAIHN3.

T'eozpaghusa: marHuTHBIE TOIOCA 3€MIIM, 3aJ€KW MAarHUTHBIX pyl, (poTochEMKa 3eMHOI
MOBEPXHOCTH, ceiicMorpad.

Texnonozua: NpUMEHEHNE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTPOABUTATEIb
Sxobu, reHepaTop MEPEMEHHOrO TOKa, HWHAYKLUMOHHAs Tedb, JMHUM DJeKTpoliepenad,
AJIEKTPOJIBUTATEh, panap, paauonpHEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTPa3ByKOBasi IHMArHOCTHKA B TEXHUKE, MPOEKIIMOHHBIM armapar, BOJOKOHHAs OITHKA,
conHe4Has Oarapesi, CIIyTHUKOBbIE MPUEMHUKH, SIEPHAsI JHEPTETUKA U HKOJIOTHUECKUE ACTIEKThI

€€ pa3BUTHSL.



ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHN S ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBLIEI'O OBPA3OBAHUAJINMYHOCTHBLIE PE3VJIbTATDI
JIMYHOCTHBIE PE3YJIBTATHI
JIn4HOCTHBIE pe3y/IbTaThl OCBOCHMs yueOHOro mpeamera «DU3uKay J0JKHBI OTpaxaThb

TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX OpHEHTAllUH, IIO3UTHUBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHICKOrO  OOILIECTBa,
paclIupeHUe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUUA OCHOBHBIX
HAIPaBJICHU! BOCIIUTATEIBHOM NEATEIbHOCTH, B TOM YHCJIE B YACTH:
IrPasKIaHCKOI0 BOCIIMTAHUSA:

¢ COPMHUPOBAHHOCTh TPAXKJAHCKOM MMO3UIMM O0ydarollerocs Kak aKTUBHOIO M
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIr0 OOIIECTBa;

® NIPUHATHE TPAAUIMOHHBIX OOIIEYETIOBEYECKIX TYMAHUCTHUECKUX U JEMOKPATHIECKUX
IICHHOCTEIA;

® TOTOBHOCTh BECTH COBMECTHYIO JIESITEIFHOCTh B MHTEPECAX TPAKIAHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

® YMEHUE B3aMMOJICHCTBOBATh C COLMAJIBHBIMM HMHCTHUTYTaMH B COOTBETCTBUM C HX
(GYHKIUSAMU U Ha3HAUCHUEM;

® TOTOBHOCTb K T'YMAHUTapHOW U BOJIOHTEPCKON NEATEIBHOCTH.

NATPUHOTHYECKOr0 BOCIIMTAHUA:

¢ c(OPMUPOBAHHOCTh POCCUMCKON I'PaX1aHCKON UACHTUYHOCTH, TATPUOTU3MA;

® [[CHHOCTHOE OTHOULIEHHE K I'OCYJAapCTBEHHBIM CHUMBOJAM, JOCTHUKEHUSM POCCUHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

¢ c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3ITHYECKOTO MIOBEICHUS;

® CIIOCOOHOCTh ~ OLIEHMBaTh CHUTyallUl0 M MNPUHMMATh OCO3HAaHHBIE pELIEHUS,
OPHUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4YHCJIE B JEATECIBHOCTU
Y4E€HOTO;

® OCO3HAHME JINYHOTO BKJIAJ[a B TOCTPOCHHE YCTOWYMBOIO OYAYILEro.

3CTEeTHYECKOr0 BOCIIUTAHNSA:

o JCTETUYECKOE OTHOLIEHUWE K MHUPY, BKIKOYas JCTETUKY HAy4HOIO TBOPYECTBA,
npucylero Gpusnvyeckon Hayke.

TPYAOBOI0 BOCIIUTAHMSA:



° UHTEpEC K paziIuuHbIM chepaM MpodecCHOHATBHON AEITEIbHOCTH, B TOM YHCIe
CBSI3aHHBIM C (U3MKOW M TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOp Oynylien
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

J TFOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa3oBaHHIO B 001acTH
(Gu3uKN HAa TPOTSHKEHUH BCEH JKU3HU.

IKOJIOTNYeCKOr0 BOCIIMTAHMSA:

¢ c(hOPMHUPOBAHHOCTh HKOJIOTHYECKON KYyJIbTYPBI, OCO3HaHHE TIJIOOATBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

® [IJIJAHUPOBAHUE U OCYLICCTBICHUE ACUCTBUN B OKPYXKAIOLIEH Cpelle Ha OCHOBE 3HaHUS
L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIIOBEUYECTBA;

® PACUIMPEHUE OMbITa JAEATEIbHOCTH HKOJIOIMUYECKON HamnpaBIeHHOCTH Ha OCHOBE
UMEIOIUXCs 3HaHUH 10 (pu3HKe.

HEHHOCTH HAYYHOI0 NO3HAHUS:

e c(pOPMHUPOBAHHOCT MMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PrU3HYECKON HAYKH;

® OCO3HAaHHE LIEHHOCTH HAYYHOH JEATEIBHOCTH, TOTOBHOCTb B IIPOLIECCE H3YUYCHMS
(1)I/I3I/IKI/I OCYHICCTBJIATh MPOCKTHYIO U HCCICAOBATCIILCKYIO ACATCIBbHOCTL MHAUBHUAYAJIBHO U B
TpyIIIe.

METANPEAMETHBIE PE3YJIBTATHI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3oBble JlornyecKue AeicTBUA:

® CaMOCTOSITENIbHO (DOPMYJIUPOBATh M aKTYalIM3MpPOBATH MPOOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

® OIIPEAECIATH LN ACSITEIbHOCTH, 3aaBaTh IapaMETPbl U KPUTEPUH UX TOCTHKEHUS;

® BBISBIATh 3aKOHOMEPHOCTH M TPOTUBOPEYHsT B pacCMaTpUBAEMBIX (PU3MUECKUX
ABJICHUSX;

e pazpa0aThiBaTh IUIAaH pEIIEHUS MpoOJeMbl ¢ Y4YETOM aHadM3a HMEIOIIUXCS
MaTE€pHAIIbHBIX U HEMATEPUAILHBIX PECYPCOB;

® BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB ILIEINISM,
OLICHUBATb PUCKHU HOCHG}ICTBI/Iﬁ JACATCIIbHOCTH,

® KOOPJIMHHUPOBATH W BBINOJHATH PabOTy B YCIOBHSX pPEaJbHOI0, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

® pa3BUBATb KPCATHUBHOC MBIIIJICHUC TP PCIICHUH ) KU3HCHHBIX Hp06HeM.



Ba3oBble uccienoBarejabLcKue NeiCTBUA .

® BJIaJIETh HAYYHOI TEPMUHOJIOTUEH, KIFOUEBBIMU MOHATUSAMHU U METOAAMHU (PU3UYECKOM
HayKH;

® BJIaJIETh HABBIKAMU y4EOHO-HUCCIIE0BATENILCKOM U IPOEKTHOM AEATEIbHOCTH B 00JIaCTH
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIFHOMY TIOMCKY METO/IOB PEIICHHs 33134
($u3uIecKOro conepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOI0B TIO3HAHMUS,

e BJIa/IeTh BUAAMU JACSITEIBHOCTU IO IOJIYYEHUIO HOBOI'O 3HAHUS, €r0 MHTEPIIPETALINH,
IpeoOpa3oBaHNI0 M IPUMEHEHUIO B DPA3JIMUYHBIX YYEOHBIX CHUTyallUsiX, B TOM YHCIE IIPU
CO3JIJaHUHU Y4EOHBIX ITPOCKTOB B 00J1aCTH (DU3UKH;

® BBISIBJSITh IIPUYMHHO-CJIEAICTBEHHBIE CBSI3M M aKTYaIM3UpPOBaTh 3a/Jayy, BbIIBUIaTh
TUNOTe3y €€ pelleHMs, HAaXOAWTh AapryMeHThl [yl JJOKa3aTelbCTBA CBOUX YTBEP)KICHHIA,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

® QHAJIM3UPOBATh I[OJYYCHHbIE B XOJE pEIIEeHUs 3aJaud pe3yjbTaTbl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

® CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHON AEATENbHOCTH, B
TOM YUCIIE IPU U3YUEHUH (PU3UKU;

® J1aBaTh OLICHKY HOBBIM CHUTYaIUsIM, OLICHUBATh IPHOOPETEHHBIN OIIBIT;

® YMETb [IEPEHOCUTH 3HAHMS 110 (PU3MKE B IPAKTUYECKYIO 00JIACTh KU3HEAEATEIbHOCTH;

® YMETh HHTETPUPOBATH 3HAHMSI U3 Pa3HBIX MIPEIMETHBIX 00JIaCTel;

® BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTb OPUTMHAIbHBIE MTOAXO0AbI M PEIICHNUS;

® CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE albTePHATUBHBIC PELLICHUS.

Pabora ¢ undopmanmeii:

® BJa/leTh HABbIKAMU IIOJyuyeHUs HUHGOpMaUUKM (PU3MYECKOTO COAEpKAHUS U3
VCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOATEIBHO OCYIIECTBIISITh IIOUCK, aHAJIN3, CUCTEMATHU3ALNIO U
MHTEpHpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (GOPM Ipe/ICTaBICHHUS;

® OLIEHUBATh JOCTOBEPHOCTh MH(POPMALINH;

® UCTIOJIb30BaTh CpPEJCTBA HMH(OPMALMOHHBIX UM KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpPraHM3AaLMOHHBIX 3a/ad C COOJI0/IEHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, PaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMacCHOCTH;

® CO3/1aBaTh TEKCThl (PU3MUECKOrO COAEpkKaHMS B pa3IUYHbIX QopmaTax c Y4ETOM
Ha3HayeHus: WHGOpMalMW M 1EJNEeBOM ayAUTOPUM, BBIOMpAas ONTUMaJIbHYIO (GopMy

MMPEACTaBJIICHUA U BU3YyaJIU3alluU.



KoMMyHMKaTHBHBIE YHHBEpPCcAJIbHbIe yUeOHbIE 1eiiCTBUS:

® OCYILECTBIIATH OOIICHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOU €S TEIbHOCTH;

® Pacro3HaBaTh NPEANOCHUIKM KOHPJIMKTHBIX CUTYallUi U CMSITYaTh KOH(IIUKTHI;

® pa3BEPHYTO U JIOTMUHO HU3JIaraTh CBOIO TOYKY 3PEHUSI C MCIIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB;

® TIOHMMATh U UCIIOIH30BATh MPEUMYIIECCTBA KOMAaHTHOW U WHAUBUIYAILHON pabOTHI;

e BEIOMpATh TEMAaTUKY U METOJBl COBMECTHBIX JICHCTBUUN C Y4ETOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

® [I[PUHUMATH 1€ COBMECTHOW JESATEIbHOCTH, OPraHW30BBIBATH U KOOPJIAUHHUPOBATH
JEUCTBUS MO €€ JTOCTHIKEHUIO: COCTABIIATH IUJIAH JEHCTBUM, pACIpPENENsaTh PO C YYETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pPe3yIbTaThl COBMECTHON paboThI;

® OIICHUBATh KayecTBO CBOETO BKJIAJa M KaXKJIOT0 YYacTHHKA KOMaHAbI B OOIIMA
pe3yNbTat 1o pa3paboTaHHBIM KPUTECPHUSIM;

e [IpejJiaraTh HOBBIE IPOEKTHI, OLICHUBATh UJEU C MO3ULUU HOBU3HbBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

® OCYLIECTBISATh IO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B PA3JIMYHBIX CUTYalUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbI€ /1eiiCTBUSA

Camoopranmusanus:

J CaMOCTOSITENIbHO OCYILECTBIISATh IO3HABATEJIbHYIO JIEATEIbHOCTh B 00JIACTH
(GU3HUKHN U aCTPOHOMHH, BBISBIISITH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

J CaMOCTOSITEJIbHO COCTAaBJISATh TUIaH PEUICHUs PACYETHBIX U KAYECTBEHHBIX 3a7aY,
IUTAH BBITIOMTHEHHS MPAKTUYECKOW pPabOThl C Y4ETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX

BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

. JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;
. pacumpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUH;
. JenaTh  OCO3HAHHBIM  BBHIOOpP, apryMEHTHpPOBaThH €ro, Oparb Ha ce0d

OTBETCTBEHHOCTb 32 PEIICHHE;
o OIICHUBATh MTPUOOPETEHHBIN OTIBIT;
. Croco0CTBOBAaTh (POPMUPOBAHUIO W TIPOSBICHUIO SPYAUIMH B 00acTH (HU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTp()JIL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:



® 1aBaTb OLICHKY HOBLIM CHUTYyallUSAM, BHOCUTH KOPPCKTUBLI B ACATCIBbHOCTh, OUCHUBATDH
COOTBETCTBUE PE3YJIbTATOB IIEJISM;

® BJa/IeTh HaBBIKAMU I[103HABATEIbHOW pEQIEKCHH KaK OCO3HAHUS COBEPLIAEMbBIX
JENCTBUI U MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YJIHTATOB M OCHOBAHMIA;

® UCIIOJIb30BaTh MPUEMBI pedIeKCHH ISl OLIEHKU CUTYalluu, BEIOOpa BEPHOTO PELICHUS;

¢ YMCTb OLICHUBATh PUCKHU U CBOCBPEMCHHO IIPUHUMATL PCUHICHUA 110 UX CHHIXCHUIO,

® [IPUHUMATh MOTHUBEI X apI'yMEHTEI IPYTUX [PHU aHAJIN3€ PE3YIbTATOB AEATEILHOCTH,

¢ [IpUHUMATh 06651, IIOHUMas CBOM HEAOCTATKU U JOCTOMHCTBA,

® IPUHUMATh MOTHUBBI U ApIYMEHTHI APYTUX MPU aHAIIM3€ PE3YJIbTATOB JIEATEIbHOCTH;

¢ IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B nmpouecce NOCTHKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IPOrpaMMBbI I10 (1)1/131/[1(6
UL YpOBHS  cpenHero oOmero oOpa3oBaHus y OOy4yalIIMXCS  COBEPIICHCTBYETCS
SMOIMOHATBHBINA HHTEIUIEKT, MIPEAIoararonui copMUpOBaHHOCTS:

® CAaMOCO3HAHMS, BKIIOYAIOMIETO CIIOCOOHOCTh MOHUMAaTh CBOE HAMOIMOHAIBHOE
COCTOSTHUE, BHUJETh HAIIPaBJICHUA pPAa3BUTHS COOCTBEHHOH SMOIMOHANBHON cdepbl, ObITh
YBEPEHHBIM B ce0e;

® CAaMOpPEryJIMPOBaHMs,  BKJIIOYAIOIIETO  CAMOKOHTPOJb,  YMEHHE  MPUHUMATh
OTBETCTBEHHOCTb 32 CBOE IIOBEIECHUE, CIIOCOOHOCTh aJanTHPOBATHCA K HSMOIMOHAIBHBIM
HN3MCHCHUAM U IPOABJIATH FI/I6KOCTI), OBITH OTKPLITHIM HOBOMY;

® BHYTPEHHEH MOTHBAIUM, BKJIIOYAIOLIEH CTpeMIIEHHE K JOCTHKEHUIO IIeNTd U YCIexy,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC I[GI\/JICTBOBaTI), HUCXO0Os U3 CBOUX BOSMO)KHOCTGI\/'I;

® OMIIaTuu, BKJ'IIO‘-I&IOHICﬁ CIIOCOOHOCTH ITOHUMATh SMOIMOHAJIBHOC COCTOAHUEC IOPYIUX,
YUYUTBIBATH €TI0 IMTPHU OCYHICCTBJICHUN 06HIGHI/I$I, CIIOCOOHOCTE K COYYBCTBHUIO U COIICPCIKNBAHUIO,

® COIIMAaJIBHBIX HABBIKOB, BKJJIIOYaIOIIUX CIIOCOOHOCTD BBICTpanBAaTb OTHOWICHUA C
JPYTUMHU JOJbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peiiaTbh KOHQIUKTHI.
[TPEJJMETHBIE PE3VJIbTATBI

K xonmy oOyuenust B 10 knacce mpeaMeTHbIE pe3ysbTaTbl Ha YIIyOJIEHHOM YpOBHE
JOJIKHBI OTPaXXaTh C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCSl YMEHHI:

® IOHUMAaTh pPOJNb (U3UKK B DKOHOMHYECKOH, TEXHOJOTHYECKOH, HSKOJIOTHYECKOil,
COLIMATIBHOM W JTHYECKON cdepax JeATEIbHOCTH 4YeJlOBEKa, pOib M MecTo (U3UKU B
COBPEMEHHOM Hay4yHOM KapTWHE MHUpPa, 3HAYCHHE ONHMCATENbHOM, CHUCTEeMaTU3UPYIOIIEH,

OOBSICHUTENIbHOM W TPOTHOCTHYECKOM (QyHKUIMH (QU3HMUECKOM TEOpUM — MEXaHHKH,



MOJICKYJISIPHOM (PU3MKKH W TEPMOIMHAMUKH, pOJib (u3nueckol Teopur B (opMUpOBaHUHU
IpeCTaBICHUN 0 (PU3NIECKOIN KapTHHE MUDA;

® pa3aMyaTh YCIOBHS IPUMEHUMOCTH MOZeIe pUu3nuecKux Tesl ¥ MpoLeccoB (SIBICHUI):
UHepIManpHas cucTteMa OoTcuéra, aOCoNIOTHO TBEPAOE TEJNO, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJHOE TMajJieHHe, abCoNIIOTHO yrpyras Jaedopmanus,
abCOJIIOTHO yNpyroe M aOCOJIIOTHO HEYNpPYroe CTOJIKHOBEHHUS, MOJAEIM ras3a, >KHUAKOCTH U
TBEPAOro (KPUCTAJUIMUECKOT0) Teja, WACalIbHBIM ra3, TOYEUHBIH 3apsiji, OJHOPOIHOE
AEKTPUYECKOE I10JIE;

® paznMuaTh YCJIOBHsS (TpaHHIBI, 00JacTH) NPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
NOHUMATh BCEOOIMI XapakTep (pyHAaMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTh UCIIOJIB30BAHUS
YACTHBIX 3aKOHOB;

® QaHAIM3UPOBaTh M OOBACHATH MEXAHWYECKUE MPOLECCHl U SBJICHUS, HCIONb3Ys
OCHOBHBIC IIOJIO)KEHHSI M 3aKOHbl MEXaHUKU (OTHOCHUTEIBHOCTh MEXAHMYECKOI'O JIBUKEHMS,
(bopMynbl KHHEMaTUKH PaBHOYCKOPEHHOI'O JBM)KEHUS, IpeoOpa3oBanus ["anues Uisi CKOpOCTH
U MepeMelleHns, 3akoHbl HploTOHA, MPUHLIMII OTHOCUTENBHOCTU ['anmuies, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHbl COXPAHEHUS UMIIyJIbCa U MEXAHUYECKOW SHEPruu, CBsI3b pabOThl CHIIBI C
U3MEHEHHEM MEXaHWYECKOM SHEepruM, YCJIOBUS paBHOBECHsl TBEPAOro Tesa), HpU 3TOM
MCIIOJIb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCJIOBMs INPUMEHMMOCTH
Gu3NYecCKUX 3aKOHOB: MpeoOpazoBaHuil ['amuies, BTOPOTO U TPEThero 3akoHOB HbIOTOHA,
3aKOHOB COXPaHEHUsI UMITYJIbCAa 1 MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

® AaHAJIM3UPOBATh U OOBSICHATH TEIJIOBbIE MPOLECCHl U SIBJIEHMSI, UCIIOJIb3Ys OCHOBHBIE
nonokeHnss MKT u 3akoHbl MOnekynspHOH (U3MKHM M TEPMOJMHAMUKU (CBS3b JIaBICHUS
UJCAIBHOTO ra3a Cco CPeJHEN KMHETUUYECKOM YHEPrUEl TEIIOBOTO IBUKEHUS M KOHLEHTpaLuen
€ro MOJIEKYJI, CBSI3b TEMIIEPATYPBI BEIECTBA CO CPEAHEN KMHETUUYECKOM SHEPruei TErIoBOro
JBWKECHHSI €r0 4YaCTHIl, CBA3b JIABJICHHUs HJCAIBHOIO ra3a C KOHIIEHTPAaLMEW MOJIEKY]I U €ro
TeMIlepaTypol, ypaBHeHre MenneneeBa—KiianeipoHa, nepBelii 3aKOH TEPMOJMHAMHKH, 3aKOH
COXpaHEHMsI SHEpruM B TEIUIOBBIX Hpoleccax), MpU 3TOM HCIOJIb30BaTh MaTeMaTH4YecKoe
BBIDQXCHHE 3aKOHOB, YyKa3blBaTb YCJIOBHMS IPUMEHMMOCTH ypaBHEHUss MeHeneeBa—
Knaneiipona;

® QHAJM3UPOBaTh U OOBSCHATH DIEKTPUYECKHE SIBJICHHSA, UCIOJIb3YS OCHOBHBIC
MOJIO’KEHUS U 3aKOHBI AJIEKTPOJWHAMUKH (3aKOH COXpPAHEHHS JJIEKTPUUYECKOrO 3apsijia, 3aKOH
Kynona, mNOTEHIMaTbHOCTh  JJIEKTPOCTATUYECKOTO  IOJIS,, NPHUHLOMI  CYNEPHO3ULUN
IEKTPUYECKUX TOJIEH, IPU ITOM YKa3bIBas yCIOBUS NMPUMEHMMOCTH 3akoHa KynoHa, a Takxke

MPAKTUYCCKU BaXHBIC COOTHOMICHUS: 3aKOHBI Owma AJid ydaCcTka O U IJId SaMKHYTOﬁ



aJIeKTpUYecKor 1enu, 3akoH JDxoyns—Jlenma, mpaBuna Kupxroda, 3akonsl Dapames mis
ANEKTPOIIN3A);

® ONMUCHIBaTh (PU3MUECKHE MPOLECCHl U SBJICHUS, UCIOJb3Ysl BEIUUYHUHBIL: IepeMelleHue,
CKOPOCTb, YCKOPEHME, HMIIYJbC TE€la WU CHUCTEMBbl Te€J, CHJIA, MOMEHT CHUJbl, JABJICHUE,
NOTEHLMAJbHAsT DHEPrusi, KUHETHYeCKas SHEPrusi, MeXaHW4yecKash HHeprusi, pabora CHUIIbI,
LEHTPOCTPEMHUTEIIBHOE YCKOPEHUE, CHIIA TSKECTH, CHIIA YIPYTOCTH, CUJIa TPEHUsS, MOIIHOCTb,
DHEpPrusl B3aUMOJAEHMCTBUS Tena C 3eMi€id BOIM3M €€ TOBEPXHOCTH, 3HEPIus yIpyroi
negopMalnuu TPYKUHBI, KOJWYECTBO TEIJIOTHI, a0CONIOTHAs TeMIieparypa Tena, pabora B
TEPMOJMHAMUKE, BHYTPEHHSS JHEprusl MICalbHOTO OJHOATOMHOIO rasa, padboTa HJealbHOIo
raza, OTHOCUTEJbHAs BIAKHOCTh Bo3ayxa, KIIJI wupeanpHOro TEmIOBOro JBUIATeNs;
AIIEKTPUYECKOE I10JIE, HAMPSKEHHOCTD AJIEKTPUUECKOIO MOJIs, HAIPSHKEHHOCTD I10JI1 TOUYEYHOI'O
3apsja Wi 3apsyKEHHOTO I1apa B BaKyyMe M B AMAJIEKTPUKE, MOTEHIUAJ 3JIEKTPOCTATHUECKOT O
MOJIsI, Pa3HOCTh IMOTEHUMAJIOB, AJIEKTPOJABIKYILAS CUJIA, CUJIA TOKA, HANpPSHKEHHE, MOIIHOCTh
TOKa, JJIEKTpUUYECKass EMKOCTh IUIOCKOIO KOHIEHCATOpa, CONPOTHUBIECHUE YYacTKa ILENu C
MOCJIEIOBATEIbHBIM U NapAJUICIIbHBIM COEAMHEHUEM PE3UCTOPOB, SHEPTHS JIEKTPUUECKOTO MO
KOHJIEHCATOpa;

® 00BSACHATH OCOOCHHOCTH MPOTEKaHUs (U3NUYECKUX SIBICHUN: MEXaHHMUECKOE JIBHKEHUE,
TEIUIOBOE JBMIKEHHME YacCTHUI] BELIECTBa, TEIUIOBOE paBHOBECUE, OpPOYHOBCKOE JBUKECHHE,
muddy3us, HClIapeHue, KHUIEHHE W KOHJEHcalus, I[UJIaBJIeHWe W KpUCTAJIM3alus,
HaIpPaBJIEHHOCTh TEIJIONEPENayy, 3JICKTPU3aLUs TeEJ, SKBUIOTEHUUAIBHOCTh IOBEPXHOCTHU
3apsKEHHOTO MTPOBOIHUKA;

® IPOBOJMTH HCCIIEIOBAaHME 3aBUCUMOCTH OJHOM (pu3Muyeckol BENIWYHMHBI OT JAPYroM C
MCIIOJIb30BAaHUEM MPAMBIX H3MEPEHHUM, MPH 3TOM KOHCTPYHpPOBATh YCTAaHOBKY, (PMKCHpPOBAThH
pe3ynbTaThl MOJIYYEHHOM 3aBUCHUMOCTH (PU3UYECKHX BEJIMYMH B BHUJE TpaQUKOB C Y4ETOM
a0COJIIOTHBIX MOTPELIHOCTEN N3MEPEHNUH, IeNIaTh BHIBOJIBI IO PE3Y/IbTaTaM UCCIIE0OBaHUS;

® IPOBOJUTH KOCBEHHBIE HU3MEpPEHHS (PU3UUYECKUX BEIMYMH, NP OTOM BHIOMpATH
ONTUMAJIHBIH METOJ W3MEPEHHs, OLEHHBATh A0COJIIOTHBIE M OTHOCUTENbHBIE MOTIPEIIHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHMI;

® IPOBOAMUTH OMNBITBI MO TPOBEPKE MPEMJIOKEHHOM THMIOTE3bl:  IJIAHUPOBATh
HKCIEPUMEHT, COOMpaTh HKCHEPUMEHTAJbHYI0 YCTaHOBKY, aHAJIM3MPOBATh IOJYYEHHBIE
pe3yNbTaThl U AeNaTh BBIBOJ O CTaTyCE MPEAJIOKEHHON TUIIOTE3bI;

e cOOMIOJaTh MpaBuia OE30MacHOTO TpyJa HpU MPOBEACHUU HCCIEIO0BaHMNA B paMKax
y4eOHOro  SKCIEpUMEHTa, TMpakTUKymMa M  Y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOU

ACATCIIBHOCTH C UCITOJIb30BAHUEM U3MCPUTCIILHBIX yCTpOﬁCTB n J1a60paTopH0ro 060py,Z[OBaHI/I$I;



e pemaTh pacuy€THHIC 3aJa4ydl C SBHO 33JaHHOM M HESBHO 3aJaHHON (U3HUYECKOM
MOJIeJIbIO: Ha OCHOBAaHMHM aHaJIM3a YCJIOBUS OOOCHOBBIBATH BHIOOP (U3MYECKOW MOeNH,
OoTBeHamIIeil TpeOOBaHMAM 3aqaud, NPUMEHATH (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTYyJaThl (PU3UYECKUX TEOPHI NPH HCIOIB30BAaHMM MATEeMAaTHYECKUX METOJIOB PpEIICHUS
3a/1a4, IPOBOJUTH PACUETHI HA OCHOBAHUM MMEIOIINXCS IaHHBIX, aHAJIM3UPOBATh PE3YNbTaThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM MOJIYYEHHBIX PE3YJIbTATOB;

e pelaTh KaueCTBEHHBIE 3aJauu, TpeOyrolue NPUMEHEHHS 3HAaHUI U3 Pa3HbIX pa3esioB
Kypca (U3HMKH, a TakKe HMHTErpaldyd 3HAHUN M3 JPYruX MPEeIMETOB €CTECTBEHHO-HAYYHOIO
LIMKJIA: BBICTPAWBATh JIOTMYECKYIO LIEMIOYKY PACCYKIEHHI C ONOpOl Ha WM3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHHUS,

® UICIIOJIb30BaTh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHUSI OCHOBHBIX IPUHIUIIOB PaOOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIIOTUYECKUX ITPOLIECCOB;

® IIPUBOJIUTH MPUMEPHI BKIIAJa POCCHUICKHUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, B 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

® QaHAJIM3UPOBAaTh M  OLEHUBATh IIOCJIEJICTBUS OBITOBOM U  NPOU3BOACTBEHHON
JESITEIIbHOCTH YeNOBEKa, CBSI3aHHOM ¢ (PU3MYECKHMH MpOoLeccaMH, ¢ MO3ULUN IKOJIOTHYECKON
0€30MacHOCTH, MPEACTABICHUI O palMOHATBHOM MHPUPOJIONOIL30BAHUH, a TAKKE Pa3yMHOM
MCIIOJIb30BAaHUU JIOCTH)KEHUIN HAyKU U TEXHOJIOTMH Ui AaJbHEHIIEro pa3BUTHUS YEIOBEYECKOTO
00I11eCTBA;

® IPUMEHATDH Pa3IMYHbIE CIIOCOOBI pabOThl ¢ MH(pOpMaluel pU3NIECKOro coaepKaHusl C
HCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOIHH, MPU 3TOM HCIOJIb30BaTh
COBpPEMEHHbIe HH(GOpPMAIMOHHBIE TEXHOJOTMU MJs TIOUCKA, NMepepaboTKH M MperbsSBICHUS
y4eOHOIl M HaydyHO-TIOMYJSApHOH HMH(OPMALMU, CTPYKTYpUPOBaHMS M HHTEpIpETALHH
uH(poOpMalMy, TOJYyYEHHOW U3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH aHAJIW3UPOBATH
MOJIy4aeMyr0 HH(POPMAIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOUHUKA HH(DOPMAIUH;

® IPOSIBIISITh  OPraHM3AllMOHHBIE W [O3HABATEJIbHBIE YMEHHUS CaMOCTOSITEIbHOTO
npuoOpeTeHus HOBBIX 3HAaHMUW B  TPOLIECCE  BBIINOJIHEHUS NPOCKTHBIX U y4eOHO-
UCCIIEI0BATEIbCKUX PadoT;

e paboTaTh B IpyMNIE C HMCIOJHEHHEM pPA3JIUYHBIX COLHUAIBHBIX POJIEH, IMIaHUPOBAThH
paboTy TpyNmbl, PalMOHAIBHO PACHPENENATh JEATeNbHOCTh B HECTaHJAPTHBIX CUTYaIUsX,
aJIeKBaTHO OIICHMBAaTh BKJaJ KaXKIOrO0 M3 YYAaCTHHUKOB TIPYMIbl B PELICHHUE paccMaTpUBaeMoOn

po0JIeMBI;



® MPOSIBJIATh ~ MOTHUBAIMIO K Oyxaymied  mpodecCHOHaNbHOW — JEATENbHOCTH IO

CIICOHUAJIbHOCTAM @HSHKO-TCXHH‘ICCKOFO HpO(bI/IJ'ISI.

K xonmy oOyuenust B 11 knacce mpeaMeTHBIE pe3ysbTaThl HAa YIrIyOJIEHHOM ypOBHE
JIOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Y 00Y4AIOIIUXCS YMEHUI:

® IOHUMATh pOJIb (PU3UKA B DKOHOMUYECKOW, TEXHOJOTUYECKOW, COIMAIBHON U
9THUYECKON cdepax IesTeNbHOCTH YEJIOBEKa, pOJib U MECTO (M3UKU B COBPEMEHHON HayyHOU
KapTUHE MHpa, POJb ACTPOHOMHUHU B IIPAKTUYECKOW ICATEIBHOCTH 4YEJIOBEKAa M JaJbHEUIIEM
Hay4YHO-TEXHUYECKOM  PAa3BUTHH, 3HA4YCHUE OIUCATENIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENIBHOM M TMPOrHOCTUYECKON (PYHKIUH (U3MYECKOH TEOpuu — DBICKTPOAWHAMHKH,
CHeLHaTbHOM TEOPHUM OTHOCHUTEIBHOCTH, KBAaHTOBOW (U3UKH, poib (PU3MUECKOW Teopuu B
(GopMHpOBAHUU MPEJICTABICHUNA O (PU3MUECKOM KapTUHE MHUpa, MECTO (DU3MYECKON KapTHHbI
MUpa B 001LEM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTaBICHUN O IPUPOJE;

® pa3aMyaTh YCIOBHs IPUMEHUMOCTH Mozee (pu3nuecKux Tesl U MpoLeccoB (SIBJICHUIT):
OJTHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOEC MArHMTHOE TMOJs, TapMOHHYECKHE KOJIeOaHHs,
MaTeMaTUYeCKU MaATHUK, WJICAIbHBIA NPYKUHHBI MAasTHUK, T'apMOHMYECKHUE BOJIHBI,
ueanbHbIil KonebaTenbHbI KOHTYp, TOHKas JIMH3a, MoJeled aroma, aTOMHOro sapa u
KBaHTOBOM MOJIEJIN CBETA;

® paznMuaTh YCJIOBHsS (IpaHUIbI, 00JacTH) NPUMEHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHUMAaTh BCeOOIMI XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPaHUYEHHOCTh MCIOIb30BAHUS
YaCTHBIX 3aKOHOB;

® AQHAJIM3UPOBATh U OOBSCHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS, HUCHOJb3YS
OCHOBHBIE IOJIOKEHHS U 3aKOHBI JIEKTPOAVMHAMUKH U CIENUAIBHOU TEOPUU OTHOCUTEIBHOCTH
(3aKOH COXpaHEHUs DHIEKTpPUYECKOro 3apsiia, cuia Awmmepa, cuia JlopeHma, 3akoH
JIEKTPOMAarHUTHOW WHAYKUMH, npasBuio Jlenma, cBasp OJ[C caMOMHAYKIHMH B DIIEMEHTE
ANEKTPUYECKON LENH CO CKOPOCThIO M3MEHEHHMs CHUJIbI TOKA, IOCTYJIATHI CIIEUAIBHON TEOpUHU
OTHOCHUTENIbHOCTH DHUHIITEIHA);

® aHAJIM3UPOBATh M OOBSICHATH KBAHTOBBIE ITPOLIECCHI U SABJICHHS, UCIIONIB3YS MOJOKEHUS
KBaHTOBOH (u3uku (ypaBHeHHe DWHIITENHHA /Uit GpoTodPdekra, NepBblii U BTOPOH MOCTYNIATHI
Bopa, mnpuHUIMD CcooTHOIIEHUs HeompenenéHHocTel [eif3eHOepra, 3aKOHBI COXpaHEHUS
3apsI0BOIO M MacCOBOTO YHMCENI U BHEPIUM B SJAEPHBIX PEAKLMSX, 3aKOH PaJHMOAKTHBHOIO
pacmnaza);

® OIUCHIBATh (pU3MUYECKHE NMPOLECCH U SBICHUS, UCIIONb3Ys BEIMUUHBI: HAMPSXKEHHOCTD

SJICKTPHUYCCKOTO II0JIA, IMMOTCHOUA JJCKTPOCTATHUYCCKOr'0 II0JIsA, PAa3sHOCTb IOTCHIHAJIOB,



ANEKTPOJBIKYIIAST CHJIA, WHIYKIMS MAarHUTHOTO TIOJS, MarHUTHBIA TOTOK, cHiia Awmriepa,
UHIYKTHBHOCTb, JJIEKTPOJBIDKYILAS CHJIA CAMOMHAYKIMHM, OSHEPrus MarHUTHOTO IOJIS
IPOBOJHHUKA C TOKOM, PEISTUBUCTCKUI MMITYJIbC, TTOJIHAS YHEPTHUs, SHEPTHUs TOKOSI CBOOOIHOM
YaCTHUIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO M 3apsi Sapa, SHEPTHS CBSI3H SIpa;

® O0BACHATHL OCOOCHHOCTH TPOTEKAHUS (UBUYECKUX SBJICHUN: DIIEKTPOMArHUTHAS
WHIYKIHS, CAMOMHIIYKIIHMS, PE30HAHC, HHTePPEPEHIIHs BOJH, AU(paKus, AUCTIEPCHsi, TIOTHOE
BHYTpEHHEE OTpaxkeHue, Gorodnekrpudeckuii d3pdext (poroaddexr), anbda- u O6era-pacnasi
Aqep, ramMma-usiaydeHue sjaep, (U3nYecKre NPUHIUIBI CIEKTPAJbHOTO aHajh3a U PaldoThI
nazepa;

® OIpEEINATh HalpaBIeHUE MHIYKIUHA MArHUTHOTO IIOJIS MPOBOJHUKA C TOKOM, CHIIBI
Awmmnepa u cuibl Jlopeniia;

® CTPOUTHh HU300pAKEHHME, CO37aBAEMOE IUJIOCKUM 3€pKaJioM, TOHKOW JIMH30M, H
PacCUYHTHIBATH €r0 XapaKTEPUCTUKH;

® IPUMEHSTH OCHOBOIIOJATAIOIINE ACTPOHOMHYECKHE TOHSTHS, TEOPUU W 3aKOHBI JUIS
aHam3a W OOBSACHEHUs (PU3MUECKUX MPOIECCOB, MPOUCXOAIIMX B 3BE3MAX, B 3BE3IHBIX
CHUCTEMaX, B MEXKTaJlaKTUYECKOW Cpeje; JBIKCHHS HEOCCHBIX TeJ, HBOJIONUH 3BE3N U
Bcenennoii;

® IIPOBOJIUTh HCCIICAOBAaHUE 3aBUCHUMOCTEH (U3MYECKUX BEIMYHH C HUCIIOJIb30BaHUEM
OpSIMBIX W3MEPEHUH, TMpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBaTh pE3ylIbTaThl
MOJYYEHHOM 3aBHCUMOCTH (U3UYECKUX BEIMYMH B BHJE I'paUKOB C Y4€TOM aOCOIIOTHBIX
MOTPENIHOCTe U3MEPEHHI, IEeNaTh BBIBOJIBI 110 pe3yIbTaTaM UCCIIEIOBaHMUS,

® IPOBOJIUTH KOCBEHHBIE H3MEpeHHs (PU3MYECKHX BEIMYUH, IMPH OSTOM BHIOMpAThH
ONTUMAJIHBIH METOJ W3MEPEHHs, OLEHHBATh A0OCOJIIOTHBIE M OTHOCUTENbHBIE MOTIPEIIHOCTH
MIPSIMBIX ¥ KOCBEHHBIX U3MEPCHHI;

® IPOBOJUTH OMBITHI MO TPOBEPKE TMPEAJTOKEHHOW THUIOTE3bl:  IMIAaHUPOBATh
OKCIIEPUMEHT, COOHMpaTh OKCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3WPOBATh IIOJyYECHHBIE
pe3yabTAThI U AETATh BBIBOJ] O CTATyCe MPEATIOKESHHOMN TUIIOTE3BI;

® OITMCHIBATH METO/IBI TOJTYYCHHUST HAYYHBIX aCTPOHOMUYECKHX 3HAHMIA,

® COOIOIaTh MpaBmiia OE30MAaCHOTO Tpyla MpPH MPOBEIACHUW HWCCICAOBAHMA B paMKax
y4eOHOTO  OJKCIIEPUMEHTa, TPAaKTHKyMa W  Y4eOHO-HCCIIEOBATENLCKOM W  TPOEKTHOM
NeSITeILHOCTH € MCTI0JIb30BAaHHEM U3MEPUTENIBHBIX YCTPOUCTB M 1a00paTOPHOT0 000PYA0BAHMS;

® pemath pacy€THBIC 3aJa4d C SIBHO 3aJaHHOM M HESIBHO 3aJaHHON (U3HUECKOU
MOJICJIbIO: HAa OCHOBAHWHU AaHAJIHM3a YCIOBHUS BBIOMpATh (PU3MUECKHME MOJETH, OTBEYarollne

TpC6OBaHI/I${M 3alayv, MPUMCHATH (I)OpMyJ'ILI, 3aKOHbI, 3aKOHOMCPHOCTH W IOCTYJAThI



(GUBUYECKUX TEOpHH TP HCIOIh30BAHMM MAaTEMaTHYECKUX METOJOB peIIeHUs 3ajad,
MPOBOJUTH pAacy€Tbl HAa OCHOBAaHWU HMEIOIIMXCS JAaHHBIX, AHAJIU3UPOBATh PE3YJbTAThl U
KOPPEKTUPOBATh METO/IbI PEIMIECHUS C YUYETOM MOJIYUYECHHBIX PE3YJIbTATOB;

® peliaTh KaueCTBEHHbBIE 33Jlauu, TPEOYIOIINe MPUMEHEHUs 3HAaHUN U3 pa3HBIX pa3/eiioB
Kypca (QU3HKH, a TaKXKEe HHTETPAllUM 3HAHUN M3 JIPYIHX IMPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA: BBICTpAMBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUH C ONOpPOl Ha HU3y4YCHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

® 1CITOJIH30BaTh TEOPETUUYECKHUE 3HAHUS /I OOBSICHEHHSI OCHOBHBIX MPUHITUIIOB paOOThI
WU3MEPUTEIIbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOIIECCOB;

® [IPUBOJUTH IPUMEPHI BKJIa/Ia POCCUNCKHUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH W TEXHOJIOTHIA,

® AHAJM3UPOBATh W  OIEHUBATh TOCIEACTBUS OBITOBOM H  IPOW3BOJCTBECHHOM
JESTSIIbHOCTH YEJIOBEKa, CBSI3aHHOW C (PM3UYECKHMM IPOIIECCaAaMH, C MO3UIUN IKOJIOTUICCKOU
0€30MacHOCTH, MPEACTABICHUI O pPAallMOHAIBHOM MPUPOJONOIL30BAHUH, & TaKXKE PasyMHOM
WCIIOJIb30BAaHNUU JOCTUKEHUU HAYKU M TEXHOJIOTHH JIJIsl JAJIbHEUILEro pa3BUTHUS YEIIOBEYECKOTO
00111eCTBA;

® [IPUMEHSATH Pa3JIMYHBIE CIIOCOOBI pabOTHl ¢ MHGOPMaNHEH (PU3NIECKOTO COAEPIKAHMS C
UCIIOJIb30BAHUEM COBPEMEHHBIX WH()OPMANMOHHBIX TEXHOJIOTHH, IPH 3TOM HCIOIb30BaTh
COBpEMEHHBbIE WH(OPMAIMOHHBIE TEXHOJOTHUHU JUIsl TIOUCKA, MepepabOoTKH U TPEAbsIBICHUS
yueOHOM ¥ HAYYHO-TIOMYNSIpHOW WHOpMAIUU, CTPYKTYpUPOBAHUS H HHTEpIpETalnn
uH(pOpMallMK, TOAYYEeHHOW U3 pa3jMYHbIX HWCTOYHUKOB, KPUTUYECKH AaHAIU3UPOBATH
MoJIy4aeMyro HH()OPMAITUIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE UMEIOIIUXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKA WH(OpMAIUK;

® [IPOSIBJISITh  OPraHU3AlMOHHBIE W  IIO3HABATEJIbHBIE YMEHHUS CaMOCTOATEIBHOTO
npuoOpeTeHusi HOBBIX 3HAaHUKW B  TPOLIECCE  BBIMOJHEHUS TPOEKTHBIX U Y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

e paboTaTh B TPyMIME C HUCIOJHEHHEM PAa3JIMYHBIX COIMAIBHBIX POJIEH, TUIAHHUPOBATH
paboTy TpyHmbl, palMOHAIBLHO pAaCIpenessITh AEATEIbHOCTh B HECTAaHAAPTHBIX CHTYAIIHSX,
aJIcKBaTHO OLICHMBATh BKJIAJl KaXJOTO M3 YYACTHUKOB TPYIIIBI B PELICHUE PacCMAaTPUBAEMOU
poOIEeMBI;

® IPOSIBNISITh  MOTHBAIMIO K  Oyaymed mnpodeccHoHalbHOM — AESITENbHOCTH IO

CIIENUATBLHOCTSM (PU3UKO-TEXHHUECKOTO MPODUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
Ne (undposbie)
w/n HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI Beero KoﬁnTponbnble HpﬁaKTquCK“e 06pA30BATETBHbIC
padoThI padoThI pecypesi
Pa3znen 1. HAYYHBIA METO/ IO3HAHUSI ITPUPO/IbI
1.1  HayuHblil MeTO/ MO3HAHUS TIPUPOIBI 6 Bubmaorexa LIOK
' https://m.edsoo.ru/7f41bf72
Htoro no pazneny 6
Pa3zgen 2. MEXAHUKA
bubnnoreka IIOK
2.1 | Kumemarmxa 10 1 https://m.edsoo.ru/7f41bf72
bubnuorexa [JOK
2.2 Jumawika 10 https://m.edsoo0.ru/7f41bf72
. bubmuotexa [JOK
2.3 Craruka ThEporo Tena > 1 https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.4  3aKOHBI COXpaHEHHS B MEXaHUKE 10 1 https://m.eds00.ru/7f41bf72
Hroro mo pazmeny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUNHAMUKA

3.1 OcHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUU 15 1 EH6H_HOTeKa LIOK
https://m.edso0.ru/7f41bf72
3.2  TepmommHamuka.TerioBble MalTHHBI 20 1 ﬁggg?;;é;;iﬂﬁn 41072
33 ArperaTtHble cocTosiHUS BelecTBa. dDazoBbie 14 1 bubmmoreka [JOK
TIEPEXO0JIbI https://m.edsoo.ru/7f41bf72
Hroro 1o pasnery 49

Paznea 4. JIEKTPOJAUHAMUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bu6nmoreka [IOK

41 Onmextpiuccioe noxe 24 https://m.edsoo.ru/7f41bf72
. . bubmuorexa [JOK
4.2  TloCTOSIHHBIH 3IEKTPHUECKUI TOK 24 hitps://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
4.3 Toxu B pasamnbIx cpenax 6 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny o4
Pazznen 5. PUBSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
o1 Pusmueckuii npakTukym 16 16 https://m.eds00.ru/7f41bf72
Hroro mo pazueny 16
PeszepBHoe Bpemst 10 bubnmorexa LTOK
p p https://m.edsoo.ru/7f41bf72
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l S——— Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06pa3oBaTETbHbIC
padoThI padoThI pecypesI
Paznen 1. JIEKTPOANHAMUKA
bubmuorexa [JOK
11 Martmrioe none 14 https://m.edso0.ru/7f41bf72
1.2 DNeKTpOMarHuTHAsE UHYKIIHS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHHWSA U BOJIHbBI
bu6mmoreka [IOK
2.1 Mexanuueckue KoneGaHus 10 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.2 DJIeKTPOMArHUTHBIE KOJICOAHHSI 15 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 MexaHnuyecKne 1 3J€KTPOMarHUTHBIE BOJHBI 10 1 https://m.eds00.ru/7f41bf72
bu6mmorexa [IOK
24 Onuka 25 . https://m.edso0.ru/7f41bf72
Hroro no paszneny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJBHOCTH
bu6nmoreka [JOK

31 Octoer CTO > . https://m.edso0.ru/7f41bf72

HWroro no pazneny 5

Paznen 4. KBAHTOBAS ®U3UKA

. bubnmoreka [JOK

41 Koprycky1spHo-BONHOBOH Ayasm 15 https://m.edso00.ru/7f41bf72
bu6mmoreka [IOK

4.2 Pusiica atoma > https://m.edsoo.ru/7f41bf72

4.3 @du3nKa aTOMHOTO S,Apa U 2JIEMEHTAPHBIX 5 bubnuoreka [IOK
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‘ YJaCTHIL ‘

https://m.edsoo.ru/7f41bf72

Hroro no pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DneMeHTHl aCTPOHOMUU M aCTPOPUIUKU 12

Hroro no pazgeny 12
Paznea 6. PUSHUYECKUIN MPAKTUKYM

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

6.1 Ou3nyeckuil NpakTUKyM 16 16

Hroro mo pazueny 16
Paznen 7. OBGOBIIAIOIIEE IIOBTOPEHUE

CucremaTtu3zanus 1 0000IIeHUE TPEIMETHOTO
COZIep’KaHMUs H OIIbITA IESTEIBHOCTH,

bubmuorexa [JOK
https://m.edso0.ru/7f41bf72

bubmuorexa [JOK

1 MPUOOPETEHHOTO MPU U3YYSCHUH Kypca 15 https://m.edsoo.ru/7f41bf72
¢busuku 10 — 11 kimaccos

Hroro no pazneny 15

PesepBHOe Bpemst 10 bubmorexa HOK

https://m.edsoo.ru/7f41bf72

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
No T KoauuecTBO 4acoB I[aTa H3YyUYeHMUsI 3JI€KTpOHHbIe u]/](l)p()];[,[e
n/n eMA Ypora Bcero Kourpoubunl IIpakruuyeckne Ilo miaany ITo ¢pakry o6pasoBaTejbHbIE peCcypChbl
e padoThbl padoThI

1 dusnka — pyHIaMeHTaIbHAS 1 bubmuorexa [JOK
HayKa O IPUPOJIe https://m.edsoo.ru/7f41bf72
HayuHsblii MeTOT TO3HAHUS U BuGmuorexa LJOK

2 METO/BE I/ICCJ‘ICL[OBaHEISI 1 https://m.edsoo.ru/7f41bf72
(U3HYECKUX SIBICHUN
DKCIIEpUMEHT U TeOopus B

3 MpoILEecce MO3HAHUS 1 bu6mmoreka [IOK
npupoael. HaGmronenue n https://m.edsoo.ru/7f41bf72
SKCIIEPUMEHT B (pu3mKe

4 Crioco6b1 u3MepeHust 1 bubnuorexa [JOK
(bU3MUECKUX BETHYHH https://m.edsoo.ru/7f41bf72
AGcomtoTHas U

5 OTHOCHTEIIbHAS ITOIPEITHOCTH 1 bubnnorexka [JOK
U3MEepeHNH (PU3NIECKUX https://m.edsoo.ru/7f41bf72
BEJTMYUH
MonenupoBanue B pU3UKe.
Ponb 1 MecTo usuku B

6 ?c?lfpl\?l\?;?{?{i?ﬁnﬁayqﬂoﬁ 1 bubmmorexa [TOK

https://m.edsoo.ru/7f41bf72

KapTUHBI MUPA, B
MIPAKTUYECKON JESITebHOCTH
monen
Mexanndeckoe OBUKEHHUE.
Cucrema otcyera.

7 OTHOCHUTENHHOCTD 1 bubmmorexa [IOK

MEXaHUYECKOTO ABH)KEHUS.
[Ipsimast u oOpaTHas 3aauu

https://m.edsoo.ru/7f41bf72
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MEXaHHUKH

Paauyc-BexkTop
MaTepualbHOU TOYKH, ET0
MIPOEKLMU HAa OCH KOOPAMHAT.

bu6mmoreka [IOK

8 Tpaexropus. [lepemenienue. https://m.edsoo0.ru/7f41bf72
CxopocTtb. X mpoekuuu Ha
OCH KOOpAMHAT
PaBHOMepHOE
| e e B 10K
https://m.edsoo.ru/7f41bf72
PaBHOMEPHOTO
MPSIMOJIMHEHHOTO JBUKCHUS
10 CrnoxxeHue nepeMenieHn u bubnuorexa [JOK
ckopocreii. Perrenue 3amau https://m.edsoo.ru/7f41bf72
HepaBHOMepHOE IBHKEHHE.
11 ycrs:]f:;;: ﬁl'}:g;)ﬁg;;?{.eﬁHoe bubmorexa [IOK
' https://m.edsoo.ru/7f41bf72
JBIKEHUE C TTIOCTOSTHHBIM
YCKOPEHUEM
I'padpuueck MUCaHU
12 ngiﬁonszeglzgro ;?3H)I(eeHI/I}I bubmaorexa [JOK
https://m.edsoo.ru/7f41bf72
C TIOCTOSIHHBIM YCKOPEHHEM
CBo0OOIHOE TTafEeHHE.
YckopeHue cBOOOAHOTO
13 rmaJicHus. 3aBUCHMOCTh bu6mmorexa [IOK
KOOp/AMHAT, CKOPOCTH, https://m.edsoo0.ru/7f41bf72
YCKOPEHUS OT BPEMEHH M MX
rpaduxu
14 JIBu>keHue Tena, OpoIIeHHOTO bubmuorexa [JOK
TIOJT YTJIOM K TOPU30HTY https://m.edsoo.ru/7f41bf72
KpuBonnHeliHOE nBUXKEHUE. BuGmuorexa LJOK
15 JIBM>KEHHE IO OKPYKHOCTH.

VYrnoBad u JuHeHas

https://m.edsoo.ru/7f41bf72
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ckopocTs. [lepuon u yactora.
LlenTpocTpemMuTensHoOE U
MIOJIHOE YCKOPEHUE

Kontponbnas padota Nel o

bu6mmoreka [IOK

16 teme "Kunemaruka" https://m.edsoo.ru/7f41bf72
IIepBb1if 3ak0oH HproTOHA.

HNHueprinanbHbIe CUCTEMBI

17 orcuéra. [Tpuniun bubnmoreka [JOK
oTtHOcUTeNbHOCTH ["anuses. https://m.edsoo.ru/7f41bf72
HeuneprnansHbie cucTeMbl
OTCUYETa

5 | o Etoras B 10K

' https://m.edsoo.ru/7f41bf72
Hrrotona. Macca

19 BsaumogeiicTBue Ten. bu6mmoreka [IOK
Tperuii 3akon HeroToHa https://m.edsoo.ru/7f41bf72
[IpuHUMI cynepno3uuu Cuil.

20 Pemrenue 3amag Ha bu6mmorexa [IOK
NpPUMEHEHHE 3aKOHOB https://m.edsoo.ru/7f41bf72
HrroTona
3aKOH BCEMUPHOTO

21 TATOTEHHS. DKBUBAJICHTHOCTD bu6mmoreka [JOK
I'PaBUTAIMOHHON ¥ HHEPTHOU https://m.edsoo.ru/7f41bf72
MAacCChI

29 Cuia TSKeCTu U yCKOpeHHe bubnmoreka [JOK
CBOOOIHOTO MaJIeHUS https://m.edsoo.ru/7f41bf72
JIBmkenne HeOEeCHBIX Te U

B i Buniorsa LOK

) https://m.edsoo.ru/7f41bf72
KOCMHYECKasi CKOPOCTb.
3akonbl Kemnnepa
24 Cuna ynpyroctu. 3aK0H bubmuotexa [JOK

I'yka. Bec Tena

https://m.edsoo.ru/7f41bf72
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Cuna tpenus. [Ipupona u
BHJIBI CWJI TpeHUs. J{BuxkeHue

bubmuoreka [JOK

25 B )KMIKOCTH H ra3e ¢ yuéToM https://m.edsoo.ru/7f41bf72
CHUJIBI COMIPOTUBIICHUS CPEbI

26 l{lizgzlzf;pmecme JTaBJICHUE Enbmorexa OK

' https://m.edsoo.ru/7f41bf72
Cuna Apxumena
AOGCOIOTHO TBEPOE TEIIO.

27 [TocTynarenbHoe u bubnuoreka [IOK
BpallaTeIbHOE JIBIKCHUE https://m.edsoo.ru/7f41bf72
TBEPJIOTO Tena

8 MOMEHT CHJIBI OTHOCUTEIBHO bubmuorexa [JOK
ocu BparteHus. [lnedo cuisl https://m.edsoo.ru/7f41bf72
CroxxeHue cui,

MIPUIIOKEHHBIX K TBEPAOMY

29 teny. LlenTp TsokecTu Tena. bubnnorexa [HOK
YcnoBusi paBHOBECHS https://m.edsoo.ru/7f41bf72
TBEpAOro Tena. Bubl
paBHOBECHS

bu6mmorexa [IOK
30 Pemenne 3axas https://m.edsoo.ru/7f41bf72
e e BuGorera LOK
"o https://m.edsoo.ru/7f41bf72
TBEPJIOTO TeNa
NMnynsc maTepualbHON
TOYKHU, CHCTEMBI
| e o, Buniorsa LOK
https://m.edsoo0.ru/7f41bf72
MaTepualbHbIX TOUEK.
Teopema 0 IBMKEHHH LIEHTpa
Mmacc
33 NMiynbsc cuiibl ¥ U3BMEHEHUE bubnuorexa [IOK

UMITyJIbCa Tella. 3aKOH

https://m.edsoo.ru/7f41bf72
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COXpaHEHUS UMITYyJIbCa.
PeakTuBHOE NBUKEHUE

MoOMEHT uMItybca

MaTEpHUaIbHOU TOYKH.
IIpencrasnenue o

bubmuoreka [JOK

34 COXpaHCHHH MOMEHTA https://m.edsoo.ru/7f41bf72
HUMITYJIbCA B IICHTPATBHBIX
MOJISAX

bubmuoreka [JOK

35 Pemerte sanax https://m.edsoo.ru/7f41bf72
PaGora cuiibl Ha MajoM U Ha

o | Busorea 101

https://m.edsoo.ru/7f41bf72
paboThI cuitbl. MOIIHOCTH
CYUTBI
Kunernueckas sneprus.

37 Teopema 06 n3mMeHeHNH bubnuoreka [IOK
KHUHETHYECKOU YHEPTUU https://m.edsoo.ru/7f41bf72
MaTepUaIbHOU TOUKH
[TorenmanpHbIe U

| poneemmeme e B LOK

' https://m.edsoo.ru/7f41bf72
Bropas kocmMudeckas
CKOPOCTh
Tperbs kKocMuyecKas
ckopocTh. CBsI3b pabOTHI
HEMOTCHINATBHBIX CH
39 HEMZHZHII/IIG;H MexaH(I:/qu;KOﬁ bubmmorexa [IOK
https://m.edsoo0.ru/7f41bf72
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPaHEHUS MEXaHHUECKON
SHEPTUHU
40 Yrupyrue u Heynpyrue bubmuotexa [JOK

CTOJIKHOBCHHM. YPaBHCHI/Ie

https://m.edsoo.ru/7f41bf72
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bepnynnm s uaeanbHoOM
JKUIKOCTH

KonrtponsHas padora Ne3 mo

bubmuorexa [JOK

41 Teme 3aKf,)HH COXPAHCHHA B https://m.edsoo.ru/7f41bf72
MEXaHHUKE
PazBuTue npencrabienuii o
npupoe TernoTel. OCHOBHbBIE Bubmorexa LIOK
42 nonoxenus MKT. )
https://m.edsoo.ru/7f41bf72
Huddysus. bpoyHosckoe
JIBUKCHHC
CrpoeHue ra3000pa3HbIX,
o | s e B LOK
M https://m.edsoo.ru/7f41bf72
B3aMMO/ICHCTBUS YaCTHI]
BeIIeCTBA
Macca u pazMepbl MOJIEKYJT
44 (aromoB). KonnuectBo bubnunoreka [JOK
BemectBa. [ToctosHHas https://m.edsoo.ru/7f41bf72
ABoraapo
45 Temnepatypa. TernoBoe bubnnoreka [JOK
paBHoBecwue. [lIkana [{enbcus https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
46 Pemenme sana« https://m.edsoo.ru/7f41bf72
47 WneanpHeiii ra3. 'asoBsle bu6mmorexa [IOK
3aKOHBI https://m.edsoo0.ru/7f41bf72
48 YpaBHenue Menzeneena- bubnmnoreka [JOK
Knanetipona. Perenue 3amau https://m.edsoo.ru/7f41bf72
49 AOGcomtoTHas TemrepaTypa. bubnnoreka [JOK
3akoH [lanpToHa https://m.edsoo.ru/7f41bf72
N3onporiecchl B neanbHOM Bubnmorexa [TOK
50 ras3e ¢ MOCTOSIHHBIM

KOJIMYCCTBOM BCUICCTBA

https://m.edsoo.ru/7f41bf72
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I'paduueckoe npencraBieHne

51 M30IPOIIECCOB: U30TEpMa bubmorexa LIOK
) ’ https://m.edsoo.ru/7f41bf72
M30X0pa, n3obapa
bu6mmoreka [IOK
2 Ocnosuoe ypasuenne MKT https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
53 Pemerme sanas https://m.edsoo.ru/7f41bf72
CBs13b a0COTIOTHOM
TEeMIIepaTypbl
o | CRmmarnon Bucorera LOK
- . https://m.edsoo.ru/7f41bf72
KHHETHYECKOM SHEeprueit
MOCTYIATEIBHOTO TEIJIOBOTO
JIBHKEHHUA €€ YacTHUI]
55 coni(;zfafflfseaﬁuﬂ 3HAHUH 110 bubmmorexa [JOK
a " https://m.edsoo.ru/7f41bf72
teme "OcHoBel MKT
56 KonTponbnas padora Ned o bubnnorexka [JOK
teme "OcuoBsl MKT" https://m.edsoo.ru/7f41bf72
TepmoauHamMuueckas
cucTeMa. 3aJaHne BHEITHHUX
ycnosuid 1 T/] cucrtemsl.
57 | mapanerpen Mapmerpes T Buawoterca LIOK
‘ https://m.edsoo.ru/7f41bf72
CUCTEMBI KaK CpeaHue
3HAYCHUS BEIUYHUH,
OIMCHIBAIONINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
Hynesoe Hauamno
TEPMOJIMHAMHUKH.
58 CamMonpounsBoibHast bubmmorexa [IOK

penakcauus T/l cucteMsl k
TEIIOBOMY PAaBHOBECHUIO

https://m.edsoo.ru/7f41bf72
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Mogens uieanbHOro ra3a B

bu6mmoreka [IOK

59 TEPMOAMHAMHIE. V€HOBHH https://m.edsoo0.ru/7f41bf72
MIPUMEHUMOCTH ATOU MOJICIIH
YpaBHenue Menpeneena-
60 Knaneiipona u BeIpaskeHue EH@I_HOTeKa HOK
N ttps://m.edso0.ru/7f41bf72
JUTsl BHYTPEHHEH SHEPT U
Bripaxkenue 1151 BHyTpeHHEM
SHEPTUH OJHOATOMHOTO Bubmorexa [IOK
61 WACAIIBHOTO Tasa. https://m.edso0.ru/7f41bf72
KBazucraruueckue u
HECTAaTUYECKHE IMPOIECCHI
DneMeHTapHas paboTa B
TePMOJMHAMUKE.
62 BIE‘II/ICJ‘ICHI/IG paboTHI IO EH@I_HOTGKa HOK
ttps://m.edso0.ru/7f41bf72
rpaduky nporecca Ha pV-
TarpaMMe
Tennmonepenaua kKak crnoco6
63 VW3MEHEHUs BHYTPEHHEN bubnnorexka [JOK
sneprun T/] cuctemsr 6e3 https://m.edsoo.ru/7f41bf72
COBEpIIEHHSI pabOThI
64 llit(ITI_.]IIBOel'I:}Z];I:I:I(;JIHOCTL bubmiorexa LIOK
’ https://m.edsoo.ru/7f41bf72
W3IIy4eHUE
KomuyecTBO TEmIOTHI.
TenmoémMKkocTh Tena.
65 VY enbHas U MonsipHas bubnmoreka [JOK
TEIIOEMKOCTH BEIIECTBA. https://m.edsoo.ru/7f41bf72
Y aenbHas TEMIOTa CrOpaHUs
TOTUTMBA
66 Pacuér xonmuecTBa TEMIOTHI bu6mmorexa [IOK
IIpU TerIonepeayue https://m.edsoo0.ru/7f41bf72
67 [TousTue 00 angradbaTHOM bu6nmoreka [JOK

npouecce. [lepBrlil 3aK0H

https://m.edsoo.ru/7f41bf72
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TEPMOIUHAMUKHA

KonuyecTBo TEII0TH 1
paboTa Kak Mepbl HU3MEHEHHS

bubmuoreka [JOK

68 BHyTpeHHel suepruu TJ] https://m.edsoo.ru/7f41bf72
CUCTEMBI
Bropoii 3akoH
TEPMOJIMHAMUKH JIJIS
69 PaBHOBECHBIX U bubmumoreka [IOK
HEPaBHOBECHBIX IPOIIECCOB. https://m.edsoo.ru/7f41bf72
HeoGpaTtumocTs NpupoIHBIX
MIPOIIECCOB
70 [Tpuniuner geicTBUS bu6mmoreka [IOK
TermtoBbix MamuH. KIT/] https://m.edsoo.ru/7f41bf72
71 MakcumanbHOE 3HAYCHUE bu6mmoreka [IOK
KII. [uka Kapuo https://m.edsoo.ru/7f41bf72
72 Pemrenue 3amau bubmorexa [IOK
https://m.edsoo.ru/7f41bf72
DKOJIOTMYECKHUE aCTIEKThI
| ens B orea 10K
) . https://m.edsoo.ru/7f41bf72
3arpsi3HEHUE OKpYKaroen
Cpelbl
bu6mmoreka [JOK
74 Pemerre sanax https://m.edsoo.ru/7f41bf72
O600mmenue u
75 cucTeMaTu3alus 3HaHUM 10 bubnmnoreka [JOK
teMe "TepMoarHaMHuKa. https://m.edsoo.ru/7f41bf72
TernymoBbie MalIUHBI"
o | o paors 5 B LOK
v https://m.edso0.ru/7f41bf72
TennoBble MalTUHBI
77 [TapooOpazoBanue u bubnnoreka [JOK
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KoHaeHcauus. Mcnapenue u
Kunenue. Y neinbHas TEIUIoTa
mapooOpa3zoBaHus

https://m.edsoo.ru/7f41bf72

Hacepimenasie u
HEHACBIIICHHBIE MApPHI.
KauecTBeHHas 3aBUCUMOCTh
IUIOTHOCTHU Y JaBJICHUS
HACBIIICHHOTO IMapa OT

78 TEMITePaTyphl, KX BH6H_HOTCKa HOK
He3ABICHMOCTL OT OFLEMA https://m.edso0.ru/7f41bf72
HACBIIIEHHOTO TMapa.
3aBUCHUMOCTh TEMIIEPATYPhI
KHUIICHHS OT JIaBJICHUS B
KUJIKOCTH
BrnaxnocTs Bo3ayxa.

79 AOcooTHAs U é bubmorexa [TOK
O THOCHTENEHAS BAAKHOCTE https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK

80 Peenne 3asas https://m.edso0.ru/7f41bf72
TBépnoe Teno.

Kpucramnmaeckue n

81 amMopQHbIe Tena. BH6H_HOTCKa LIOK
AHH30TDOMHA CBOCTS https://m.edsoo.ru/7f41bf72
KpUCTAJJIOB
IInaBnenue u

82 KpUCTAJUIM3anus. Y IeiabHas bubnnoreka [JOK
TEIUIOTA IIABJICHUS. https://m.edso0.ru/7f41bf72
CyOmmmariust
Hedbopmaru TBEpAOTO TETA.

PacTsikenue u cxatue.
83 Cnsur. Moayie FOHra. bubmiorexa LOK

IIpenen ynpyrux
nedopmaruit

https://m.edsoo.ru/7f41bf72
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TennoBoe pacuimpeHue
KUJIKOCTEN U TBEPJBIX TEIL.

bubmuoreka [JOK

84 AHTrapMOHH3M TEILUIOBBIX https://m.edsoo.ru/7f41bf72
KoJ1e0aHui 4acTull BEIIECTBA
85 [IpeoOpa3oBanue 3HEPruu B bubmumorexa [IOK
(ha3oBBIX IEepexoaax https://m.edsoo.ru/7f41bf72
86 YpaBHEeHHE TEIIOBOTO bubmuorexa [JOK
OanaHca https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
87 Pemenme sana« https://m.edsoo.ru/7f41bf72
[ToBepXHOCTHOE HATSIKEHHE.
| o, B LOK
https://m.edsoo.ru/7f41bf72
MTOBEPXHOCTHIO KUIKOCTH.
®opwmyia Jlamiaca
Oo6o06menne u
o | AT S BuGaiorsa LOK
https://m.edsoo.ru/7f41bf72
COCTOSIHUSI BEIIECTBA.
dazoBbIe IEpexoab"
KonTtponsHas padora Neb mo
90 TeMe "ArperaTHsle bubnuoreka [IOK
COCTOSTHUSI BEIIIECTBA. https://m.edso0.ru/7f41bf72
®da3zoBble epexoan"”
DnexTpu3anus Ten u eé
MPOSIBICHUS. DIEKTPUUECKHUN
91 3apsa. JBa Buna bubmuorexa [JOK
ANEKTPUUYCCKUX 3aPSJIOB. https://m.edsoo.ru/7f41bf72
[TpoBOAHUKY, TUINEKTPUKH U
TTOJTYIIPOBOTHUKH
DUICMEHTAp - bubnuorexa [IOK
92 NEKTPUYECKUN 3apsil. 3aKOH

COXPAHCHUS SJICKTPHUICCKOIo

https://m.edsoo.ru/7f41bf72
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3apsa

B3aumoneiicTBue 3apsioB.

93 Toueunsle 3apsapl. 3aKOH Bubmaorexa IOK
' https://m.edsoo.ru/7f41bf72
Kynona
bu6mmoreka [IOK
94 | Pemerue sanan https://m.eds00.ru/7f41bf72
S ——— BuGimorera LIOK
https://m.edsoo.ru/7f41bf72
3aps bl
HanpsxénnocTth
ANEKTPUYECKOTO TIOJISL.
o | ol upas s Bsorea 10K
https://m.edsoo.ru/7f41bf72
AIEKTPUUYECKOTO TOJIS.
OAHOPOIHOE ANEKTPUIECKOE
oJie
[ToTeHnnanbHOCTH
97 3JIEKTPOCTATHYECKOTO MOJISA. bubnuorexa [JOK
Pa3sHOCTE HOTEHIINATIOB U https://m.edsoo.ru/7f41bf72
HaIpsHKCHUE
[ToTenumanpHas sHEpPrust
98 iigiil“g:CTaTH‘{eCKOM noJie Eubmiorexa LJOK
' https://m.edsoo.ru/7f41bf72
[Torenuman
AIEKTPOCTATHUECKOTO TTOJIS
o | BuGorea 10K
https://m.edsoo.ru/7f41bf72
AJIEKTPOCTATHUECKOTO TTOJIS
100 [IpuHIun cyneprno3unumn bubnnoreka [JOK
AJIEKTPUUYECKUX TOJIeH https://m.edsoo0.ru/7f41bf72
101  Pemrenwne 3agau bubanorexa LIOK

https://m.edsoo.ru/7f41bf72
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Ilone Toueunoro 3apsza.

bu6mmoreka [IOK

102 Tozep ABHOMEPHO https://m.edsoo0.ru/7f41bf72
3apshKeHHOU cepbl
[Tone paBHOMEpPHO
SDKEHHOTO 110 00BEM
103 ;ilgpa. 6i’[o;)e c;))adaoH?)gle(;)H}(]) bubmorexa LIOK
. . https://m.edsoo.ru/7f41bf72
3apsKCHHON OECKOHEUHOU
IJIOCKOCTH
IIpoBogHUKH B
104  ICKTPOCTATHHECKOM rore. bubnuorexa [JOK
YciioBre paBHOBECHSI https://m.edsoo.ru/7f41bf72
3aps/i0B
105 mommpoosmars ubmiorera LIOK
https://m.edsoo.ru/7f41bf72
3JIEKTPOCTATHYECKOM I10JIe
Konpaencarop.
106 I?g;;‘;gg;ﬁ)‘;"a"“ Bu6miorexa [IOK
p X https://m.edsoo.ru/7f41bf72
DNeKTPOEMKOCTD MIOCKOTO
KOHJIEHCAaTopa
107 [TapamiensHOE COeIUHEHNE bubnuoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/7f41bf72
108 ITocnegoBarensHOE bu6mmoreka [IOK
COCIMHEHUE KOHJICHCATOPOB https://m.edsoo.ru/7f41bf72
109 DHeprus 3aps>KEHHOT0 bubnmoreka [JOK
KOHJIeHCATOpa https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
110 | Pemenne sapax https://m.edsoo0.ru/7f41bf72
L1 ermn s otmopotion ubmnorexa IOK
https://m.edsoo0.ru/7f41bf72
AIEKTPUUYECKOM T10JIe
112 | Pemenue 3ama4 bu6mmorekxa [JOK
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O06001IeHNEe 1

113 | cucremaru3aius 3HaAHHH 110 bubmorexa LIOK
" " https://m.edsoo.ru/7f41bf72
TeMe "DIEeKTPUUIECKOe T0JIe

114 Kontponbnas padota Ne7 o bu6mmoreka [IOK
TeMe "DiekTpudeckoe mose" https://m.edsoo.ru/7f41bf72
Cuna toka. [locTOsSIHHBIN TOK.

115 VYcnoBus CyiiecTBOBaHUS bubmuorexa [JOK
MTOCTOSIHHOTO https://m.edsoo.ru/7f41bf72
AIEKTPUICCKOTO TOKA

116 HcToynuku TOKa. bubmuorexa [JOK
Hanpsokenne u 3J1C https://m.edsoo.ru/7f41bf72

17 wem Smexrpmieoroe BuSmorexa LIOK

) https://m.edsoo.ru/7f41bf72
COTIPOTHUBIICHUE
3aBUCUMOCTD COTIPOTHBIICHUS

118  OAHOPOHOIO NMPOBOJIHMKA OT bubnuorexa [JOK
€ro JUIMHBI U IUIOIIaa1 https://m.edsoo.ru/7f41bf72
MONIEPEUHOTO CEYCHUS

119 VY enpHO€E CONPOTUBIICHUE bubnuoteka [JOK
BewecTsa. Pemenue 3agay https://m.edsoo.ru/7f41bf72

0 | R B LOK

’ https://m.edsoo.ru/7f41bf72
COEIMHEHHE MPOBOJHUKOB
121 nempmacem wenen. Bamorexa LIOK
’ https://m.edsoo.ru/7f41bf72
ITpaBuna Kupxroda
bu6mmorexa [IOK

122 Pemenne 3anas https://m.edsoo.ru/7f41bf72

123 PaboTa 31eKTpruecKoro Toka. bubnuorexa [IOK
3akon Jxoyns —JleHma https://m.edsoo.ru/7f41bf72

124 | Pemenue 3ama4 bu6mmorekxa [JOK
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MOH.IHOCTI) OJIEKTPHUYECKOI'O

125  Toxa. TeruioBass MOIITHOCTE bubmoreka LOK
) ’ https://m.edsoo.ru/7f41bf72
BBIICIIsIEMAast Ha PE3UCTOPE
bu6mmoreka [IOK
126 | Pemenue sanas https://m.edso0.ru/7f41bf72
197 Cu BHy:pCI;IHee bu6mmoreka [IOK
COLPOTUBIICHUC HCTOTHIKA https://m.edsoo.ru/7f41bf72
TOKa
128 ?:;I\SI)II:HON([;IJ)Igi;(OH};I?ECKOﬁ bubmorexa [IOK
yr B https://m.edsoo.ru/7f41bf72
Lenu
bubmuorexa [JOK
129 Pemenue 3anad https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
130 MompocTe HCTOUHNKA TOKa https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
131 KOpOTKoe 3aMblKaHHe https://m.edsoo.ru/7f41bf72
132 Konpgencarop B uenu bu6mmoreka [IOK
IIOCTOSIHHOTO TOKAa https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
133 | Pemenme sanad https://m.edso0.ru/7f41bf72
13| o v B 10K
. " https://m.edsoo.ru/7f41bf72
ANEKTPUUYECKUIN TOK
I Busorea 101
. " https://m.edsoo.ru/7f41bf72
ANEKTPUUYECKUIN TOK
I Busorea 101
. " https://m.edsoo.ru/7f41bf72
ANEKTPUUIECKUN TOK
137  O6oOmenue u bu6mmoreka [JOK
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cUCTeMaTH3alusl 3HaHU 110
teme "[locTosHHBIM
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/7f41bf72

Kontposbnas padota Ne8 no

bu6mmoreka [IOK

138 | ewe HOCTO’HEHHH,, https://m.edsoo.ru/7f41bf72
ANEKTPUYECKUI TOK
DJIeKTpuyecKas
130 newecrs. Dnckrpuccriii BuGmiorera 1K
: https://m.edso0.ru/7f41bf72
TOK B MeTaJljlax.
CBepXIpoBOIMMOCTh
DNEeKTPUUYECKHI TOK B
140 | PacTBOpaXx M pacruiasax bubnuorexa [JOK
AJIEKTPOJIIMTOB. 3aKOHBI https://m.edsoo.ru/7f41bf72
@apanes U1 JIEKTPOIn3a
141 DNeKTPUYECKHUI TOK B razax. bubnuorexa [JOK
[Tna3ma https://m.edso0.ru/7f41bf72
1 | Tt B LOK
' https://m.edso0.ru/7f41bf72
prOOpbI
143 DNEeKTPUUIECKHUI TOK B bubnuorexa [JOK
MOJTYTIPOBOTHUKAX https://m.edsoo.ru/7f41bf72
144 [TonynpoBOAHUKOBBIE bubnuoreka [IOK
puOOPHI https://m.edso0.ru/7f41bf72
®uznueckuil npaktukym Nel
1o reMe "M3mepenne cuibl
TOKa ¥ HaNpsHKEHUs B LIETIN
IIOCTOSIHHOT'O TOKa IIpH Bubnorexa [TOK
145  momomM aHAIOrOBBIX U

U(POBBIX U3MEPHUTEITBHBIX
npuOopoB" win "3HAKOMCTBO
¢ unugpoBoii mabopaTtopueit
o gusuke. [Ipumepsl

https://m.edsoo.ru/7f41bf72
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U3MEPEeHUS PU3NIECKUX
BEJIMYUH MIPU MOMOITH
KOMIIBIOTEPHBIX TATYUKOB"

146

®usnyeckuil mpakTukym No2
o teme "U3yuenue
HEPaBHOMEPHOI'O JBUKEHHUSI C
LIEJIbIO OIIPEAETICHUS
MTHOBEHHOM CKOpocTh"

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

147

dusnyeckuil npakTukym Ne3
o teme "M3mepenue
YCKOpPEHHUS U
MIPSMOJIMHEHOM
PaBHOYCKOPEHHOM JIBH>)KEHUH
10 HaKJIOHHOM TUIOCKOCTH"
uinu "Uccnenosanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU NpU
PaBHOYCKOPEHHOM
JBHKCHUN"

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

148

149

dusndeckuil npakTukym Ne4
o Teme "N3mepenue
YCKOPEHUs! CBOOOHOTO
nagenus” win "N3yuenue
JBYDKEHUS Teja, OpOLIEHHOTO
TOPU30HTAJILHO"

@usndeckuil npakTukym Ne5
o teme "M3ydenne
JBUKEHMS TeJa 110
OKPY’KHOCTH C IIOCTOSIHHON
10 MOZYJIKO CKOPOCTbIO" MU
"HccnmenqoBanne 3aBUCHMOCTH
nepuoJia ooparieHus
KOHHUYECKOTO0 MasgTHHUKA OT
ero napameTpoB"

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
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150

®dusnyeckuilt npakTukym Neb
o teme "N3mepenue
PaBHOJICHCTBYIONIECH CHUIIbI
MIpH IBHXKEHUH OpyCKa 1o
HaKJIOHHOM TJIOCKOCTH" WIIN
"IIpoBepka runoTessbl o
HE3aBHCHUMOCTH BPEMEHU
JBUKECHHSI OpyCcKa 1o
HAKJIOHHOM TJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHHUE OT €0
Macchl"

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

151

152

dusnyeckuil npakTukym Ne7
o Teme "HccnenoBanue
3aBHUCHUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B TIPYKUHE U
pE3UHOBOM 00pasiie, OT UX
nedopmanuu" wim
"N3yueHue NBUKEHUS
CUCTEMBI TeJl, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3
nérkuii 6;10K"

Ouznyeckuil npakTukym Ne®
o teme "N3mepenue

ko3¢ duLeHTa TPEHUS 110
BEJIMYMHE YTJIIOBOTO
Kod(urmenTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBIKEHUS OpycKa 1mo
HAKJIOHHOH IJIOCKOCTH C
MIEpEMEHHBIM
kodpdurmeHToM TpeHus"
win "M3ydenune ABMKEHUS
rpy3a Ha Bajlly ¢ TpeHHEeM"

bubmuorexa [JOK
https://m.edso0.ru/7f41bf72

bubmuorexa [JOK
https://m.edso0.ru/7f41bf72

153

@uznyeckuii npakTukyMm Ne9

bu6nmoreka [JOK
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154

no teme "UccneqoBanue
YCJIOBU paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO
OCh BpallleHus" uiu
"KoncrpyupoBanue
KPOHIITEHHOB U pacy€T CUII
ynpyroctu" uinu "N3ydenue
YCTOMYHUBOCTH TBEPOTO
TeJa, UMEIOLIEro MJI01alb
onops!"

PuU3NYECKUN IPAKTUKYM
Nel0 o Teme "U3mepenue
HMITyJIbCa TeJla 0
TOPMO3HOMY ITyTH" WK
"N3mepeHue cuiibl T4y,
CKOpPOCTH MOJEIN
AJIEKTPOMOOUIISL U MOIIIHOCTH
cwibl TAru" unm "CpaBHeHue
M3MEHEHHUS UMITyJIbCca TeJa C
UMITYJIbCOM CHJIBI" MU
"UccnenoBanue coxpaHeHus
HMITyJIbCA TIPU YIIPYTOM
B3auMOJEHCTBUMN" WK
"N3Mepenne KHHETHYECKON
SHEPTUU Tela 1Mo
TOPMO3HOMY IIyTH"

https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

155

Pu3nYeCKUil IPAKTUKYM
Nell no reme "U3yuenne
M30TEPMHUUECKOTO MpoIecca
(pekoMeH0BaHO
UCMOJIb30BaHUE IU(POBOIL
naboparopun)" UIu
"N3y4yeHne n30X0pHOTro
npouecca" wim "M3yuenue

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
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n300apHOro mporecca’ uin
"[IpoBepka ypaBHEHUs
COCTOSIHUS"

156

Du3nYeCKUil MPaKTUKYM
Nel2 o Teme "U3mepenue
YAEIbHON TeTIOEMKOCTH"
i "UccnemoBanne
MpoIiecca OCThIBAHUS
BenecTBa" Win
"HUccienoBanue agnabaTHOro
nporiecca" uin "M3yuenue
B3aUMOCBSI3U DHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUSA U
TeMIIepaTypbl KUTICHUS
JKuakocren"”

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

157

Pu3nUecKuil IPaKTUKYM
Nel3 mo Teme "U3yuenue
3aKOHOMEPHOCTEN UCIIapEeHMUsI
xuakocreit" wim "M3mepenue
YI€IbHON TEIIOTHI
TIJIABJICHUS JIbAa" UITH
"N3y4eHne cBONCTB
HACBILEHHBIX MapoB" WK
"N3mepeHne abCoIrOTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKa
Macchl IapoB B MOMEIIEHUHU".
N3mepenne kodddunmerta
MTOBEPXHOCTHOT'O HAaTSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

158

Pu3nYeCcKUil IPAKTUKYM
Nel4 o teme "HaOmronenue
MIPEBPALICHHS] SHEPTUN
3apsKEHHOTI0 KOHJIEHCAaTopa
B DHEPTHUIO U3ITYUYECHUS

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72
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ceeroauoja" win "M3ydyenue
MPOTEKAHUS TOKA B LIETIH,
cojepikaileit kouaencarop"
unu "Pacnpenenenue
Pa3HOCTHU MOTEHITUAIOB
(HampsiKEeHMs ) IPU
I0CJIENOBATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB"

PuU3NYECKU IPAKTUKYM
Nel5 o reme "HccnenoBanue
CMEIIAHHOTO COCIUHCHUS
pe3ucTopoB" WK
"N3mepeHue yaenbpHOro
CONPOTUBIICHUS
MIPOBOTHUKOB" MJIH
"UccaenoBaHue 3aBUCUMOCTH
CHUJIBI TOKA OT HAIPSHKCHUS
JUTS JaMIIbl HaKaJauBaHus'"

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

160

Pu3nUecKuil IPaKTUKYM
Nel6 mo teme "Habnronenue
3eKTpon3a" niu
"U3mepenue 3apsiaa
OJIHOBAJIEHTHOT'O MOHA" WJIH
"HccnemoBaHue 3aBUCUMOCTH
COIIPOTHUBIICHUS
TEPMOPE3UCTOpA OT
teMneparypsl” nin "CHarue
BOJIbT-aMIIEPHOU
XapaKTepUCTHKH auoaa”

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

161

162

PesepBHbIii yPOK.
O6o06menue n
cucTeMaTHu3alys 3HaHUH 10
teme "Knnemarnka"

Pe3epBHBbIit ypOK.

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
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O06001IeHNEe 1
cucTeMaTu3alus 3HaHuH 110
teme "J{uHaMuka"

https://m.edsoo.ru/7f41bf72

163

Pe3epBHbIil ypok.
O6o06menne u
CUCTeMaTH3alus 3HAaHU 10
teme "Cratuka TBEpAOro
Tena"

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

164

PesepBHbIii ypok.
O06o0mmenue u
cucTeMaTHU3alus 3HaHUH 1o
TeMe "3aKOHbI COXpaHEHHUSI B
MexaHuke"

bubmuorexa [JOK
https://m.edso0.ru/7f41bf72

165

166

PesepBHbIii ypok.
O06o0mmenue u
cucTeMaTHU3anus 3HaHUH 1o
teMe "OCHOBBI
MOJIEKYISIPHOKMHETUYECKOM
teopun"

PesepBHbIii yPOK.
O60061eHue 1
CUCTEMAaTU3alMsl 3HAHUN 110
teMe "TepMoarHaMUKa.
TennoBble MalIMHBL"

bubmuorexa [JOK
https://m.edso0.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

167

168

PesepBHbIii yPOK.
O06o0menue n
CUCTEMAaTHU3alMsl 3HAaHUH 110
TeMe "ArperaTHbie
COCTOSIHUS BEILIECTBA.
da3oBbIe IEPEXOABI"

PesepBHBIil ypoOK.

O06o061IeHue U
cUCTEMaTH3aInsI 3HaHUH 110

bubmuorexa [JOK
https://m.edso0.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
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Teme "DneKkTpudeckoe mnojie'

169

Pe3epBHbIil ypok.
O6o06menne u
CUCTEeMaTH3alus 3HAaHUH 10
teme "[locTosHHBIN
AJIEKTPUYECKUM TOK"

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

170

Pe3epBHbIil ypok.
O6o06menne u
CUCTEeMaTH3alusl 3HAaHU 10
teMe "ToKHU B pa3InYHBIX
cpenax"

bubmuorexa [JOK
https://m.edso0.ru/7f41bf72

OBIIEE KOJIMYECTBO YACOB
[10 [IPO'PAMME

170 8

16

11 KJIIACC

Ne
n/n

Tema ypoka

BzaumopeiictBue
IMOCTOSIHHBIX MAarHUTOB U
MTPOBOTHUKOB C TOKOM.
MarsuTHoOe MoJe.
['unote3a Ammepa

BekTop MarHuTHON
uHAYKIUU. [IpuHimn
CyNEepHO3ULINU
MarHUTHBIX IOJIEH.
JIMHMM MarHUTHOM
WHIYKIUU

Bcero

KoJsnuyecTBo 4acoB

KonTpoJsbHbie
padoThI

IIpakTH4eckune
padoThI

[arTa usyyenust
IIo nixany  Ilo ¢pakry

DJIeKTPOHHBbIE HH(POBBIE
o0pa3oBaTe/bHbIE PECypPChl

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

MarnutHoe 1noJe
MPOBOJIHUKA C TOKOM.

bubnmoreka [JOK
https://m.edsoo.ru/7f41bf72
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OnbIT OpcTena

4 Cuna Amrnepa, eé bubmuorexa [JOK
HaIpaBJICHUE U MOJYJIb https://m.edsoo.ru/7f41bf72
5 Pemenue 3amau bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
[Ipumenenue 3akoHa
5 Awmmnepa. bubmumoreka [IOK
DJIEKTPOU3MEPHUTEIHHBIC https://m.edsoo.ru/7f41bf72
puOOpHI
Cuna Jlopenna, eé
R —— uGaorexa LIOK
https://m.edsoo.ru/7f41bf72
YaCTHIIbI B OJTHOPOTHOM
MarHUTHOM T10JIe
8 Pemenue 3agau bubmorexa LIOK
https://m.edsoo0.ru/7f41bf72
bubnuoteka [JOK
9 Pabora et Jlopenna https://m.edsi.ru/7f4lbf72
10 Pemenue 3agau bubmorexa [IOK
https://m.edso0.ru/7f41bf72
MarunuTtHoe 110J€e B
11 BCIIECTBE. bu6nmoreka [JOK
deppoMarHeTHKy, mapa- https://m.edsoo.ru/7f41bf72
W TUaMarHeTHUKH
OcHOBHBIE CBOMCTBa
12 (beppoMarHeTuKoB. bubnnorexka [JOK
[Tpumenenue https://m.edsoo0.ru/7f41bf72
(heppoMarHeTUKOB
13 Pemenue 3anau mo teme bubmuorexa [JOK
"MaruutHoe noje" https://m.edsoo.ru/7f41bf72
14 Pemenue 3amaa mo reme bu6mmorexa [IOK

"MarautHoe moJe"

https://m.edsoo.ru/7f41bf72
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SIBnenue
3JIEKTPOMATrHUTHOMN

bubmuorexa [JOK

15 uE K. ook . https://m.edsoo.ru/7f41bf72
BEKTOpa MarHUTHOU
WHIYKITUN

bu6mmoreka [IOK

16 SAC manywmm https://m.edso0.ru/7f41bf72

17 3axon . bubmuorexa [JOK
HICKTPOMATHATHOM https://m.edsoo.ru/7f41bf72
nHaykunu Papanes

18 Buxpesoe bubmuorexa [JOK
SICKTPHHCCKOe NOJIC. https://m.edsoo.ru/7f41bf72
Toxku dyko

19 IJIC munyxunn B bubmuorexa [JOK
FABHIKYIIUXCH https://m.edsoo.ru/7f41bf72
MIPOBOHHUKAX

bu6mmoreka [JOK

20 Pemerue sanas https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK

21 Hpasuo Jexia https://m.edsoo.ru/7f41bf72
NHIYKTUBHOCTS.

29 Karymka bubnnoreka [JOK
WHIYKTUBHOCTH B IIETH https://m.edsoo.ru/7f41bf72
ITOCTOSIHHOTO TOKa

23 SIBneHne CaMOMHAYKIUH. bubnnorexka [JOK
3/1C caMOUHIyKITUU https://m.edsoo.ru/7f41bf72

24 momswarym e roron Bumaorer LIOK

’ https://m.edsoo.ru/7f41bf72
DNEeKTPOMarHUuTHOE TOJIe
bu6mmorexa [IOK
25 Pemenme sanad https://m.edsoo.ru/7f41bf72
26 O6o00mmeHue n bubmuorexa [JOK
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CHCTEMAaTH3aIUs 3HAaHUN
10 TEME
"DnexkTpoguHaMuka"

https://m.edsoo.ru/7f41bf72

27

Kontponbnas padora Nel
0 TeMe
"DnexkTpoguHaMuka"

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

28

29

KonebarenpHas cucrema.
CBoOoaHbIC KOJICOaHUSI.
I'apmonmnyeckue
KoJieOaHMs

Kunematndueckoe u
JAHAMHYECKOE OIHCAHNE
Ko0J1€0aTeIbHBIX
IBWKECHUH

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edso0.ru/7f41bf72

30

31

DHEpPreTUIecKoe
onucanue. BeiBox
IAHAMHYECKOTO
OITMCAHUS
TapMOHHYECKHUX
KoebaHuii U3 ux
JHEPTEeTHIECKOTO U
KUHEMAaTHYECKOI0
OITMCAHUS

Ammuityzaa u ¢aza
KoJIeOaHUi

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

32

[lepuon u wactoTta
konebanui. [lepuon
MAaJIbIX CBOOOIHEIX
KoneOaHuii
MaTeMaTH4eCKOro
MasTHUKa. [lepuon
CBOOOIHBIX KOJIEOaHUI
MPYKHHHOTO MasiTHUKA

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
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3aTyxatromue KojieOaHusl.

33 BhiHy3KICHHbIC bubnnoreka HOK
https://m.edsoo.ru/7f41bf72
koJjiebanus1. Pesonanc
bu6mmoreka [IOK
34 | AsroxoneGarns https://m.eds00.ru/7f41bf72
bubmuorexa [JOK
3 Pewerne sanax https://m.edsoo0.ru/7f41bf72
Ypok-koH(bepeHIus
36 Kﬁi’?;ﬁfglme bubmuorexa [JOK
https://m.edso0.ru/7f41bf72
MY3BIKIBHBIX
MHCTpyMeHTax"
O06006111eHE U
37 cUCTeMaTU3alus 3HaHUI bubnuorexa [JOK
o Teme "MexaHndeckue https://m.edsoo.ru/7f41bf72
KoJjebanus"
38 I?g;:gggr;rHHTHHe bubmuorexa [JOK
. https://m.edso0.ru/7f41bf72
KonebaTtenbHbIi KOHTYD
®opmyna Tomcona.
CBsI3b aMIUTUTY/IbI
39 3apsifia KOHJeHcaTopa ¢ bubmuorexa [JOK
aAMIUTATYION CHJTBI TOKA https://m.edsoo.ru/7f41bf72
B KoJIeOaTeIbHOM
KOHTYype
3aK0oH COXpaHEHUs
40 SHEPrUU BI:/II[eaJ'ILHOM bubmorexa LHOK
https://m.edso0.ru/7f41bf72
KoJ1e0aTeIbHOM KOHTYpe
3aTyxatromue
ANEKTPOMArHUTHBIE Bu6miorexa [IOK
4 KONCOAHI. https://m.edsoo.ru/7f41bf72
BeiHyX1€HHBIE

OJICKTPOMArHMTHBLIC
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KoJIeOaHus

[TepemeHHBIN TOK.
Pesucrop 1 koHaeHCaTOP

bubmuorexa [JOK

42 B IICTTH [IEPEMEHHOIO https://m.edsoo.ru/7f41bf72
TOKa
43 Karyxica . bu6mmoreka [IOK
HHLYKTHBHOCTH B HETH https://m.edso0.ru/7f41bf72
MEPEMEHHOT0 TOKa
4 | mempmcron nem buGuorexa LIOK
p " https://m.edsoo.ru/7f41bf72
MEPEMEHHOTO TOKa
MoOIHOCTh NEPEMEHHOTO
o | e Buniorss LOK
A yrom https://m.edsoo.ru/7f41bf72
CHJIBI TOKA U
HaIpsHKEHUS
16 Pe3onanc B bu6mmoreka [JOK
ANEKTPUUYECKON e https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
4t Pemenne safas https://m.edsoo.ru/7f41bf72
Uneanbubrii
48 THpa;{;i?)phs:;gpﬁe enaya Eubmorexa IIOK
p . » epeal https://m.edsoo.ru/7f41bf72
1 IOTpeOIeHne
AIEKTPUUYECKON IHEPTUn
DKOJIOTHYECKUE PUCKHU
TIPU TTPOU3BOJICTBE
o | exmpootepri BuGorera 110K
YARTYP https://m.edsoo.ru/7f41bf72
HUCHOJIb30BaHUI
AJIEKTPOIHEPTUH B
MOBCEIHEBHON JKU3HU
50 Pemenwue 3amau bubnmoreka [JOK
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https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK

o1 | Pemerre sanad https://m.eds00.ru/7f41bf72
O060061eHue u
o Eic;r:s:;umaum 3HAHUH Bubmiorexa [IOK
" eKTPOMATHHTHbIE https://m.edsoo.ru/7f41bf72
KosneOanus"
Me)lzaHHqI;CKHX O https://m.edsoo.ru/7f41bf72
54 CBoiicTBa MEXaHHMUECKUX bubnuorexa [JOK
BOJIH https://m.edsoo.ru/7f41bf72
55 3ByK. XapakTepUCTUKH bubnuorexa [JOK
3ByKa https://m.edsoo.ru/7f41bf72
NnudpasByk u
56 ynbTpa3Byk. LllymoBoe bu6mmorexa [IOK
3arpsi3HeHNE https://m.edsoo.ru/7f41bf72
OKpY>KaroIleu Cpeibl
57 Pemenue 3agau bubmorexa LHOK
A https://m.edsoo.ru/7f41bf72
5 | oo B 10K
SHGKTp.OMaFI}:I/IITHBIX - https://m.edsoo.ru/7f41bf72
OHeprus
59 AJIEKTPOMATrHUTHBIX bubnuorexa [JOK
BoJIH. CBOliCTBa https://m.edsoo.ru/7f41bf72
AJIEKTPOMATrHUTHBIX BOJIH
[ITkana
60 AJIEKTPOMATrHUTHBIX bubmuotexa [JOK

BOJIH. HpI/IMeHCHI/IC
OJICKTPOMAardHuTHBIX BOJIH

https://m.edsoo.ru/7f41bf72
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B TEXHUKE U OBITY

[IpuHIUIIBI paInOCBS3U
U TEJIIEBUICHUSL.

61 Pagnomoxarusi. bu6mmoreka [IOK
DNEKTPOMarHUTHOE https://m.edsoo.ru/7f41bf72
3arpsi3HEHUE
OKpY>Karollen cpeibl
KonrtponsHas padora Ne2 Bubmorexa LIOK

62 :g;;gv? Konebarmt https://m.edsoo.ru/7f41bf72
Crer. 3axon bubmuorexa [JOK

63 gg:r;gg;zgg;z cBeta https://m.edsoo.ru/7f41bf72
Pemenue 3amau Ha

64 MPUMEHEHHE 3aKOHa bubnnoreka [JOK
MPSIMOJIMHEHHOTO https://m.edsoo.ru/7f41bf72
pacnpocTpaHEHHUs CBETa
OTtpaxxeHue cBera.

65 [Tnockoe 3epkaio. BH6H_HOTCK3 HOK
CpepHiecKoe 3epKao https://m.edsoo.ru/7f41bf72
[Ipenomienue ceera.

AOGCOTIOTHBIN U
OTHOCHUTEIbHBIN
MOKa3aTelb

66 npenomiteHus. [lomHoe BH6H_HOTeKa HOK
BHYTPCHHEE OTpaKeHHE https://m.edso0.ru/7f41bf72
[Ipenenbublii yron
MOJIHOTO BHYTPEHHETO
OTpaKEHUS
Pemenue 3amau Ha

67 IIPUMEHEHUE 3aKOHOB bubnuorexa [IOK

OTPAXKECHUS U
MIPEJIOMJIEHHUSI CBETA

https://m.edsoo.ru/7f41bf72
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XoJ ny4dei B Ipu3Me.
Jucnepcus cera.

bubmuorexa [JOK

68 C10XHBIH cocTaB 06€0r0 https://m.edsoo.ru/7f41bf72
ceera. LBer
69 HiIZBTI;I}'HiI(;KZCHOG bubmuorexa [JOK
p https://m.edsoo.ru/7f41bf72
ONTHUYECKasl CHUJIA JTUH3BI
ITocTpoenue
70 M300pakKCHUH B JIMH3aX U bubnnoreka [JOK
UX CUCTEMaX. https://m.edsoo0.ru/7f41bf72
YBenuueHue JTMH3bI
Pemenue 3anay Ha
s B LOK
P ’ https://m.edsoo0.ru/7f41bf72
MOJIy4aeMBbIX C TTIOMOIIIBIO
JINH3
72 I'ma3 xak ontuyeckas bubmuorexa [JOK
cucTema https://m.edso0.ru/7f41bf72
73 PH‘:E;?;; ?‘IEIZ)HI/?I\I/IIéHI/IMOCTI/I bubmorexa [IOK
o https://m.edso0.ru/7f41bf72
r€OMETPUYECKON ONTUKHU
74 CxopocTs cBeTa u bubnmnorexa [JOK
METOTbI €€ U3MEPCHHS https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
7 Jlueniepens cera https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
76 Murepgepenms caeta https://m.edso0.ru/7f41bf72
KorepenTHsie
HWCTOYHUKH. Y CITOBUS
77 HAGTOICHIS bubmuotexa [JOK

MaKCUMYMOB 1
MHWHUMYMOB

https://m.edsoo.ru/7f41bf72
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bu6mmoreka [IOK

78 | Pemenue sanay https://m.eds00.ru/7f41bf72
79 [Ipumenenue bubmumoreka [IOK
uHTEphEPEHITUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
80 Judpaiuus ceera https://m.eds00.ru/7f41bf72
Hudpakimonnas
81 pemérka. Y ciaoBue bubmuorexa [JOK
HaO0JII0ICHHUS TJIaBHBIX https://m.edsoo.ru/7f41bf72
MaKCHMYMOB
bubmuorexa [JOK
82 Pemerte sanax https://m.edsoo.ru/7f41bf72
[TonepedHOCTh CBETOBBIX
83 BouH. [Tonsipu3zanust BH6H_HOTCKa HOK
https://m.edsoo.ru/7f41bf72
cBeTa
bubmuorexa [JOK
84 Pemenme sana« https://m.edsoo.ru/7f41bf72
85 CBeTOBBIC SBJICHHS B bubnuotexa [JOK
npupose https://m.edsoo.ru/7f41bf72
O60061eHue u
86 CHCTEMAaTH3alUs 3HAHUI BH6H_HOTCK3 HOK
" o https://m.edsoo.ru/7f41bf72
o teme "Ontuka
87 KonrtponsHas padora Ne3 bubnuoreka [IOK
o Teme «ONTHKa» https://m.edsoo.ru/7f41bf72
I'paHuUIBl TPUMEHUMOCTH
KJIACCUYECKOU
88 MEXaHUKH. 3aKOHBI bubmuorexa [JOK
ANEKTPOTMHAMUKH U https://m.edsoo.ru/7f41bf72
MIPUHIIHIIL
OTHOCHUTEIIEHOCTH
89 [Toctynarsr bubnnorexka [JOK

CIIeLMaJIbHOM TCOpHUUn

https://m.edsoo.ru/7f41bf72
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OTHOCHUTCIBHOCTHU

[IpocTpancTBeHHO-
BPEMEHHOM MHTEPBAJ.
[IpeobpazoBanms
90 ggﬁgﬁgﬁgﬁimﬂe bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH.
3ameIeHHe BpEMEHH U
COKpAIIeHHE JTMHbI
oL oo buGanorexa LIOK
https://m.edsoo.ru/7f41bf72
YaCTHUIIBI
CBs13b Macchl ¢ 3HEpruen
92 1 UMIIYJIbCOM bubnnorexa [HOK
PEIATUBUCTCKOM https://m.edsoo.ru/7f41bf72
YaCTHIIbl. DHEPTHUS TTOKOS
93 PaBHOBecHOE TemIOBOC bu6mmoreka [IOK
U3ITyYeHHe https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
%4 3axom cmemenns Bura https://m.edsoo.ru/7f41bf72
95 I'unote3a M. Ilnanka o bu6mmoreka [JOK
kBaHTax. ®OTOHBI https://m.edsoo.ru/7f41bf72
96 DHEprust U UMITYJIbC bubnuotexa [JOK
¢dorona https://m.edsoo0.ru/7f41bf72
57 T Croneroa Javorms ubmorera LIOK
’ ‘ https://m.edsoo0.ru/7f41bf72
doroaddexra
VYpaBHeHue DitHiITeiHA
98 st potorddexra. bubmuotexa [JOK

"Kpacnas rpanuna"
dhoTodrddekra

https://m.edsoo.ru/7f41bf72
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99 HaBnenne cBeta. OnbIThI bu6mmoreka [IOK
I1. H. JleGeneBa https://m.edsoo.ru/7f41bf72
100 BonHOBEIE cBOliCTBA bubnmoreka [JOK
YaCTHII https://m.edsoo.ru/7f41bf72
Bounnsl ne bpoiis.
Jlnuna BosHbI e bpoins BuGnuotexa LIOK
101 u pasueps obaactu https://m.eds00.ru/7f41bf72
JIOKaTU3aI
JBUKYIIEHCS YaCTHIIBI
102 Kopnyckynsipao- bubnuoreka [IOK
BOJIHOBOM JTyalTu3M https://m.edsoo.ru/7f41bf72
103 Judpakius 3JeKTPOHOB bubnuorexa [JOK
Ha KpUCTa/lIax https://m.edsoo.ru/7f41bf72
Crenduka n3mMepeHui
B MIKPOMHDE. bubmuorexa [JOK
104 COOTHOIHGF.IM . https://m.edsoo.ru/7f41bf72
HEOonpenenEéHHOCTeN
['eitzenbepra
105 Pemenue rpaduueckux bubnnoreka [JOK
3ama4y https://m.edsoo.ru/7f41bf72
106 Pemenue pacu€rupix bubnunorexa [JOK
3a/1a4 https://m.edsoo.ru/7f41bf72
KonTponbnas padota Ne4
107 | 1o Temam: "OCHOBBI bubmuorexa [JOK
CTO", "KopIiycKyIsipHO- https://m.edsoo.ru/7f41bf72
BOJIHOBOM yanu3m”
OnbITHI 11O
WCCIIEIOBAHUIO CTPOCHHUSI
108 | aroma. [lnanerapHas EH@I_HOTeKa LIOK
ttps://m.edso0.ru/7f41bf72
MOJIEJIb aTOMa
Pesepdopna
109 Iloctynarel bopa bubmmoreka [JOK
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110

Bupel cnexkrpos. CriekTp
YPOBHEM 3HEPrUu aToMa
BOJIOpOAA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

111

CnooHTaHHOE U
BBIHYKJICHHOE
M3JIyYCHHUE CBETA

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

112

113

114

Jlazep

Hyxnonnas monens siapa
I'eitzenbepra-MBaneHko.
3apsii 1 MaccoBOE YHCIIO
siapa. 30TomEL.
PagnoaktuBHOCTH

3aKOH PaIMOAKTUBHOTO
pacrnaga. CBoricTBa
MOHU3UPYIOLIETO
n3nydeHus. Bnusaue
PaaNOAKTUBHOCTH Ha
KUBBIE OPTraHU3MBI.
Josumerpus

bu6mmoreka [IOK
https://m.edso0.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

115

DHeprus CBs3U
HYKJIOHOB B sI/Ipe.
Snepusie cuinbl. Jledekrt
Macchl sapa. SAnepHbie
peakuuu. SnepHsie
peaktopsl. [IpoGaembr
YIPABJISIEMOTO
TEPMOSIICPHOIO CHHTE3A.
DKOJIOTHYECKHE aCIEKThI
pa3BUTHSA AAECPHOU
JHEPIreTUKHU

bubmuorexa [JOK
https://m.edso0.ru/7f41bf72

116

Meroabl peructpauuu u

bu6mmoreka [JOK
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117

HCCIIeTOBAHUS
3JI€MEHTapHbBIX YACTHII.
dyHIaMEeHTAIbHBIE
B3aNMMO/ICHCTBHS.
bapuonsi, Me30HbI U
JICITOHEL.
[IpencraBnenue o
CranpmapTHOM MO,
KBapk-ritoonHas Mojieib
aZpOHOB

®du3uka 3a npeaeaaMu
CrangapTHON MOACIH.
Témuas marepus u
TEMHAs SHEPTHUSL.
EnunCcTBO Dmzmueckoit
KapTUHBI MUpa

https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

118

Dranbl pa3BUTHS
aCTPOHOMUU. 3HAUYCHHE
aCTPOHOMUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

119

120

[IpuMeHUMOCTh 3aKOHOB
(busuku 1151 O0BACHEHUS
MIPUPOJIBI KOCMUYECKUX
00BEKTOB. MeTo b
ACTPOHOMHUYECKUX
HCCIICJOBAHMIA

CoBpeMeHHbIE
OIITHYECKHE TCIECCKOIIBI,
pannoTeIeCKOIBI,
BHeaTMoc(epHas
acTPOHOMHUS

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

121

Bup 3Bé31H0T0 HEODA.
Co3zBesnus, spKue
3BE3/1bl, INIAHETHI, UX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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BUIUMOE IBHKEHUE

ConHeyHas cUcTeMA.
Comnnaue. ConHeunast

bubmuorexa [JOK

122
AKTUBHOCTH. VICTOYHHK https://m.edsoo.ru/7f41bf72
sHepruu CoJiHIA U 3BE3]
3BE3/bI, UX OCHOBHBIE
XapPaKTEPUCTUKH. Bubmiorexa [IOK

123
%[Harp avMa - https://m.edsoo.ru/7f41bf72

CHEKTPaIbHBIN KJIacc —
CBETHUMOCTB"

124 3Be3/1bI TIIaBHOM bu6mmoreka [IOK
[OCJIEOBATEILHOCTH https://m.edsoo.ru/7f41bf72
BuyTpennee ctpoenue
3B&311. COBpeMEHHbIE
MPEACTABICHUS O

bu6mmoreka [IOK

125
HPOUCXOACICHIH U https://m.edsoo.ru/7f41bf72
sBoJito1uK CoJiHIa U
3BE3/1. DTalbl )KU3HU
3BE3]

Mneunsiii [1yte — Hama

126 lNanaktuka. Tunet bubmuorexa [JOK
rajlakTuk. YEpHbIC TBIPHI https://m.edsoo.ru/7f41bf72
B Ipax TaJaKkTUK
Bcenennas. Pacimpenue
Bcenennoii. 3akon

bu6mmorexa [IOK
127 | Xao66ma. T
5 abbita. 1 eopHi https://m.edsoo.ru/7f41bf72
OJIBIIIOTO B3PHIBA.
PenukToBOE H3yUeHUE
2 MacmrabHast CTpyKTypa Bubmorexa [OK

1 B 78
MC CJICHHON https://m.edsoo.ru/7f41bf72

eTarajlakTuKa

129 Hepeménnsie mpoOieMbl bubnmnoreka [JOK

aCTPOHOMHHU

https://m.edsoo.ru/7f41bf72
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130

131

du3nYeCcKuil MPaKTUKYM
Nel mo Teme
"UccnenoBanue
MardUTHOTO MHOJIS
MMOCTOSIHHBIX MarHUTOB"
i "UccnemoBanne
CBOMCTB
(dbeppomMarHeTUKoB" UIu
"UccnaeqoBanue
JNIEUCTBUS IOCTOSIHHOT'O
MarHuTa Ha paMKy C
TOKOM"

Pu3NYECKU IPAKTUKYM
Ne2 no teme "U3mepenue
cwiibl Amnepa uinm
"N3yueHue 3aBUCUMOCTH
CuIBl AMITepa OT CHJIBI
TOKa" UIn
"Onpenenenune
MarHMTHON MHJYKIIUU HA
OCHOBE U3MEPEHHUSI CUJIbI
Awmnepa”

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

132

133

Pu3nuecKuil IPaKTUKYM
Ne3 o Teme
"HccnenoBaHue IBIEHUS
3JIEKTPOMATrHUTHOMN
WHIYKIUU" WIn
"Onpenenenune
WHJIYKIIUA BUXPEBOTO
MarHUTHOTO 110"

Pu3nYeCcKUil NPAKTUKYM
Ne4 o Teme
"HccnenoBaHue IBICHUS
CaMOMHIYKIMH" WIH

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
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"Coopka Mozenu
AEKTPOMArHUTHOTO
reHeparopa"

134

135

136

137

138

Du3nYeCKUil MPaKTUKYM
Ne5 no teme "M3mepenne
nepuoja CBOOOTHBIX
KOJIeOaHUN HUTSHOTO U
MPYXUHHOTO
MasITHUKOB"

Pu3NYECKU IPAKTUKYM
Ne6 o Teme
"IIpeoOpazoBanue
SHEPTUU B MPYKUHHOM
MasiTHUKe"

PuU3NYECKUN IPAKTUKYM
Ne7 o Teme
"HccnemoBanue
MIEPEMEHHOT0 TOKa Yepe3
IIOCJIEIOBATEIILHO
COE€TMHEHHBIC
KOHJIEHCATOP, KaTyIIKy U
pesucrop"” unm
"UccnenoBanue paboThI
HCTOYHHUKOB CBETa B
[T TTIePEMEHHOT0 ToKa"

Pu3nYeCcKUil IPAKTUKYM
Ne8 o teme "U3yuenue
[apaMeTpoB 3BYKOBOU
BOJIHBI"

Pu3nYeCcKuil IPAKTUKYM
Ne9 o reme "M3mepenne
MoKazaress
MpeoMJIeHus cTeka"

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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139

140

unu "llonyyenue
M300paKEHUS B CHCTEME
U3 IJIOCKOT0 3epKaja U
JUH3BI"

PuU3NYECKU IPAKTUKYM
Nel0 mo Teme
"UccnenoBanue
3aBHUCHUMOCTH (POKYCHOTO
paccTosiHUs OT BELECTBA
(Ha mpuMepe KUJIKUX
muH3)" nim "U3mepenue
(hOKYCHOTO pacCTOSIHUS
paccerBaronIMX JUH3"

Pu3NYECKU IPAKTUKYM
Nell mo Teme
"Habnronenue

T paKIu,
uHTEephEepEeHITNU U
noJisipu3anuu ceera”

bubmuorexa [JOK
https://m.edso0.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

141

Pu3nuecKuil IPaKTUKYM
Nel2 no Teme
"OnpeneneHue UMITyJIbCa
U DHEPIUH
PENATUBUCTCKUX YaCTHULL
(no ¢potorpadusam
TPEKOB 3apsKEHHBIX
4acTUIl B MArHUTHOM
nozne)"

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

142

Pu3nYeCcKUil NPAKTUKYM
Nel3 mo Teme
"M3mepeHune mocToSsHHOM
[limanka Ha OcHOBE
HCCTIe0OBaHUS
dotorddexra" wim

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

143

144

145

"UccneqoBanue
3aBUCHMOCTH CHJIBI TOKA
4yepe3 CBETOIHO/T OT
HanpspkeHus"

PuU3NYECKU IPAKTUKYM
Nel4 o Teme
"UccnenoBanue cnekrpa
pa3peKEHHOTO
aTOMapHOT'0 BOJOPOJA U
HM3MEPEHHUE TIOCTOSHHON
PunGepra"

Pu3NYECKU IPAKTUKYM
Nel5 o Teme
"UccrnenoBanue
paanoaKTUBHOTO JOHA C
HCII0JIL30BaHUEM
no3uMerpa' unm
"N3ydeHue noriomneHus
Oera-yacTui|
amoMuHuem"

PuU3NYECKU IPAKTUKYM
Nel6 mo Teme
"HaOmrogenus 3BE31HOTO
Heba HEBOOPYKEHHBIM
TJIa30M C
HCIIO0JIb30BaHUEM
KOMITHIOTEPHBIX
MIPUJIOKEHUN IS
OTIpeIeTICHUS TTOJIOKEHUS
HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHBIE CO3BE3/1Us
CeBepHoro nosymapust u
sIpKUE 3BE3/bI" WK

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
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146

147

"HabaroneHus B
tesieckon JIyHbl, I1aHeT,
TYMaHHOCTEH U
3BE3IHBIX CKOILICHUH"

O06o0061ieHue U
CHCTEeMaTH3alus 3HaHUH.
Posnb ¢puzuku u
aCTPOHOMUH B
SKOHOMHYCCKOH,
TEXHOJIOTHYSCKOH,
COITMAJIbHOM U THUYECKOI
chepax nesaTeaTbHOCTH
YeJIOBEKa

O06o0mmenue u
CHCTeMaTH3alus 3HaHUH.
Poine 1 MecTo duzuku u
aCTPOHOMUU B
COBPEMEHHOM HAYYHOU
KapTUHE MHpa

bubmuorexa [JOK
https://m.edso0.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

148

149

O06o0uenne n
CHCTEMaTH3aINsI 3HAaHUH.
Ponb dpuznueckoit
Teopuu B HOPMHUPOBAHUH
IIPEICTaBICHUN O
¢bu3nueckoil kapTuHe
MHpa, MECTO (PU3NIECKOI
KapTUHBI MUpa B 00111eM
Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEICTaBICHUN O
IpUpojie

O6o06menue u
cHCTEMAaTH3aInsI 3HaHUH
1o reMe "Kunemaruka"

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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O06001IeHNEe 1

bu6mmoreka [IOK

150 | cucremarusanma snanmi https://m.eds00.ru/7f41bf72
o Teme "KuaemaTnka
O06001enue u
151 CI/ICTCII;I/IlaTI/BaI_II/ISI 3HAHUU bubmorexa LIOK
" " https://m.edso0.ru/7f41bf72
mo teme " IluHamMuka
O06001enue u
15p | CHcTeMaTH3aUus 3HAHUU bubmmoreka [JOK
o teMe "CraTuka https://m.edsoo.ru/7f41bf72
TBEep0ro Tena"
O06o0061IeHuE U
153 cucTeMaTH3alus 3HaHUH bu6mmoreka [IOK
1o TeMe "3aKOHbI https://m.edsoo.ru/7f41bf72
COXpaHEHUS B MEXaHUKe"
O06006111eHE U
HCTEM
154 :[ocTeeM;1 T’I/IOgcaIT(I)/IBﬂL13HaHI/H/I bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
MOJIEKYJISIPHO-
KMHETUYeCKOU Teopun”
O06001menue u
- lcTIgcTT:hT:Tmaum 3HAHWUH Bubmorexa [IOK
" https://m.edso0.ru/7f41bf72
TepMoauHamuka.
TennoBwie MaIuHb"
O0600mmenue u
15y | e e B LOK
https://m.edsoo.ru/7f41bf72
COCTOSIHUS BEIIIECTBA.
da3oBbIe IEPEXOABI"
O06001menue u
157 | CHcTEMaTH3aLus 3HaHUU bubmuorexa [JOK

Mo TemMe "DIIeKTPUIECKOoe
nose"

https://m.edsoo.ru/7f41bf72
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158

159

O06001menue u
CHCTEMAaTH3aINsI 3HaHUHM
o Teme "IlocTossHHBIN
ANEKTpUYECKUH TOK"

O6o06menne u
CUCTEeMaTH3alusl 3HAaHUH
o Teme "Toku B
pa3IM4HBIX cpenax”

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

160

161

O06006111eH1E U
CHCTEMaTH3aINsI 3HaHUH
1o Teme "MarauTHoe
moJjie"

PesepBHBIii ypOK.
O06006111eH1E U
CHCTeMaTH3alus 3HaHUI
110 TEME
"DJIeKTpOMAarHuTHas
UHIYKIUS"

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

162

163

PesepBHbIii yPOK.
O06o06menue u
CHCTEMaTH3aINsI 3HAaHUH
o TeMme "MexaHndecKkue
KoneOanus"

PesepBHBIii ypOK.
O06o06menue u
cUCTEMaTH3aInsI 3HaHUHN
10 TEME
"DNeKTpOMarHUTHbIE
KoJieOaHus"

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

164

PesepBHbIii yPOK.
O06001menue u
CHCTEMAaTHU3allNs 3HAHHUI
o Teme "MexaHHUeCKue

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

165

1 DJICKTPOMAarHUTHBIC
BOJTHEI"

PesepBHBIii ypOK.
O06001enue u
CHCTEMAaTH3aINsI 3HaHUHM
o Teme "Onrtuka"

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

166

167

Pe3epBHbIil ypok.
O60061eHue
CUCTEeMaTH3alusl 3HAaHUH
o Teme "OcuoBsl CTO"

PesepBHBIii ypOK.
O06006111eHE U
CHCTEMAaTH3aINsI 3HAaHUH
110 TeME
"KopnyckynsipHo-
BOJIHOBOM nyanu3m"

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

168

PesepBHbIii yPOK.
O6001menue u
CHCTEMAaTHU3allNs 3HAHUI
o Teme "®du3uka atoma"

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

169

170

PesepBHbIii yPOK.
O06o0menue n
CHUCTEMAaTH3alysl 3HaHUU
o reMe "®uznka
aTOMHOTO s1/1pa U
3JI€MEHTapHbIX YacThLl"

PesepBHBIil ypoK.
O06o06mieHue u
cUCTEMAaTH3aInsI 3HaHUHN
o TemMe "DIEMEHTBI
acTpopu3uku"

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edso0.ru/7f41bf72
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YUYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MNPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

®duswmka, 10 kmacc/ Mskumes I'. SI. byxosues, B. M/ U3narensctBo «lIpocBemenue»
®dwusuka, 11 xmace/ Mskumes . . byxosues, B. M /M3narensctBo «lIpocBenienne»
METOJAUYECKUE MATEPHUAJIBI AJ151 YUUTEJISA

10 KJIIACC

1.Paboyas mporpamma.

2. IIporpammel cpeanero oomero oopasoanus. @usmka. 10-11 kmaccst

(aBToper: A.B.Ileppimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nmporpamma o ¢usuke. 10 kmace/ Cocr. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C BBIOPAHHBIM YYCOHUKOM:

11 KJITACC

1. Pabouas nporpamma. @usnka. 10-11 kmaccel: yueOHO-METOIUYECKOTO TOCOOUS
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. I[Iporpammel cpenHero obmiero oopazosanus. ®uszuka. 10-11 kmaccsl
(aBTopsi:A.B.Ilepbimkun, H.B. ®unonosuy, E.M. ['yrHuk).3ananus. —Caparos:JIunei,
2014.

®usuka. 11 knacc. TemaTuueckue TECTOBBIC 3aIaHUS AJI MOATOTOBKH K EI'D
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
11 KITACC

1. Bubnuoreka — Bcé mo npeamery «dusuka». — Pexxum gocryna: http://www.proshkolu.ru
2. BuneoonsiTsl Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru

3. Enunast kosuiekius nudpoBbiX 00pa3oBaTelIbHBIX pecypcoB. — Pexum nocryma:
http://school- collection.edu.ru

4. uTepecHble MaTepHalibl K ypokaMm (PU3UKH MO TeMaM; TECTHI 10 TeMaM; HarJsiTHbIE
mocodus kK ypokam. — Peskxum poctyma: http://class-fizika.narod.ru

5. udpossie oOpasoBaTenbHbie pecypehl. — Pexxum mocryna: http://www.openclass.ru
6. DieKkTpoHHbIC YUeOHUKH 10 usuke. — Pexxum pocrtyma: http://www.fizika.ru

10 KJIACC

1. BuneoomnsiTsl Ha ypokax. — Pexxum nocryma: http:/fizika-class.narod.ru

2. Equnas xomnekmus nudpoBbIx 00pa3oBaTeIbHBIX peCypcoB. — Pexxum qocrtyma:
http://school- collection.edu.ru

3. MaTepecHbie MaTepuanbl K ypokaM (DU3HKHU IO TEMaM; TECTHI 10 TeMaM; HarJIsIHbIe
mocodus kK ypokam. — Peskxum poctyma: http://class-fizika.narod.ru

4. Iludposeie 0OpazoBatenbHbIe pecypchl. — Peskxum nocryma: http://www.openclass.ru
5. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexxum pocrtyma: http://www.fizika.ru
6.Jlucranmronnas mkosa Ne368 http://moodle.dist-368.ru/ OtkpsiThiii kiacc. CeTeBoe
obpasoBaTensHOEe coobrectno. http://www.openclass.ru/node/109715

7. Enunast KomeKius tupoBeIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN LIEHTP WH(OPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTs10ps» matepuainsl o ¢pusuke. http://archive.lseptember.ru/fiz

11. Anumanuu pusndeckux oobekros. http://physics.nad.ru/

12. XuBas pusuka: obyvaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®dusuka.ru. http://mww.fizika.ru/
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