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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMM K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeiIbHON MPOTrPaMMBL,
npeacraBieHHbix B PI'OC COO, a Ttakke ¢ yuérom (denepanbHOW pabodeid MporpaMmbl
Bocnutanus ¥ Konnenuuu npenonaBanust yue6Horo npeamera «®dusnka» B 00pa3oBaTesIbHBIX
opramm3anusax Poccuiickoit  ®@exepanuu, peamu3yiOIIMX OCHOBHBIE  0Opa3oBaTeIbHBIC
POTPaMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE NPEIMETHOE COJEpXKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO IOCIIEA0BAaTENIbHOCTh M3YyYEHHMsS TE€M M Ppa3/esioB y4eOHOro
npeaMeTa ¢ yI€TOM MEeKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTHKH Y9eOHOTO Iporiecca,
BO3PACTHBIX 0cOOeHHOCTEeH o0ydaromuxcs. [Iporpamma o gusmke qaét npencTaBieHue O MemsX,
coJiepKaHuu, o01Iel cTpareruu o0yuyeHus, BOCHUTaHUS U Pa3BUTUS 00y4aroIIUXCsl CpeACTBaMU
yuebHoro npenmera «Pusnka» Ha yriryOJIEHHOM YpOBHE.

N3yuenne kypca Qu3MKK yriiyOJEHHOTO YpPOBHSA TIO3BOJISIET pPEATM30BaTh 3aadu
npodeCCHOHATBPHON OpPHEHTAIMH, HANpaBJIEHO HA CO3JAHHE YCIOBHH JUISA MPOSBICHUS CBOHMX
UHTEJUIEKTYaJbHBIX M  TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI JJIi  NPOJOJDKEHUsT OO0pa3oBaHMs B  OpraHM3alusaX MpodecCHOHATBHOTO
00pa30BaHus 1O Pa3IMIHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATEHOCTSIM.

B mporpamme mo ¢usuke OnpenensroTcs IUIAHUPYEMbIe pe3yJabTaThl OCBOCHHUS Kypca
(bu3uKK Ha YPOBHE CPETHETO 001Iero 00pa3oBaHUs: INYHOCTHbIE, METalpeIMETHbBIE, IPEIMETHbIE
(Ha yriy0néHHOM ypoBHe). HaydHO-MeTo107I0TrHuecKoi OCHOBOM 15 pa3paboTKH TpeOoBaHUHN K
JMYHOCTHBIM, METANpPEJIMETHBIM M TPEIMETHBIM pe3ylbTaTaM OOyYaromHUXCsi, OCBOHMBIIUX
nporpaMMmy 1o (u3MKe Ha YpOBHE CPEJHEro o0Iiero oOpa3oBaHUs Ha YrIIyOJEHHOM YpPOBHE,
SBIISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/.

[Tporpamma 1o ¢pu3MKe BKIOYALT:

TUTAHUPYEMBIE PE3YIIbTaThl OCBOCHHS Kypca (DU3HUKH Ha YTITYOJIEHHOM YPOBHE, B TOM YHCIIE
NpeMETHBIC PE3YNIbTATHI 0 TO/1aM O0YYCHUS;

coJiepkaHue yueOHoro npeamera «DPu3nKkay mo rogaM o0ydeHus.

[TporpamMa 1o (Qu3MKE HMEET NPUMEPHBIH XapakTep M MOXeET ObIThb HCIOJIb30BaHA
YIUTENSAMHU (PU3UKH TSI COCTABJICHUSI CBOMX PAa00OUYUX TIPOTPAMM.

[IporpamMa 1O (u3MKE HE CKOBBIBAET TBOPUYECKYIO WHHUIMATUBY Yy4YUTEIeH U
IPEOCTABISAET BO3MOXKHOCTH JUISI peal3alliil  Pa3IMYHBIX METOJWYECKHUX TOJXOJ0B K
IpenoiaBaHuio (PU3UKK Ha YrIIyOJIEHHOM YpOBHE IPH YCIOBUU COXPAHEHUS 00s3aTeIbHOMN YacTu

coJiepKaHus Kypca.



®dusnka Kak HayKa 0 HanboJiee OOIMX 3aKOHAX MPUPOJIBI, BBICTYIAs B KaUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpYXKarolleM MUpe.
[IkonbHbI Kypc (HU3MKH — CcHCTEMOOOPA3yIOUIM 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 (U3UYECKUX 3HAHUHM OMpEAeNHIO XapakTep M OypHOE pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, IOJyYEHHS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoOWcTBaMu. WM3yuyeHue (UMK BHOCHUT OCHOBHOW BKJaa B
dbopMUpOBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00y4aroiierocs, B OpMUpPOBaHUE YMEHUIN
NPUMEHSTHh HAYYHBIH METO/]I TIO3HAHUS MIPH BBITIOJHEHUN UMHU YI€OHBIX UCCIICIOBAHHM.

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 KypcC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KAaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (DU3UKH.

Hoes zenepanuzayuu. B cooTBETCTBUY C HEMl MaTepuall Kypca GU3NKH 00beIMHEH BOKPYT
¢usnueckux Teopuil. BeaymuMm B Kypce sBisercs (GOpMHpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE€ peann3zanus npeanoiaraeT UCNojab30BaHUE T'YMaHUTapPHOTO
noTeHIMana (GU3nYecKoi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMU MPOOIIEMaMH.

Hoesa npuknaonoii nanpaenennocmu. Kypc Gusuku yriyoaéHHOTO ypoBHS MIPEANoaraet
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHHYECKHX M TEXHOJIOTMYECKUX NPUIOKEHUH H3y4EHHBIX
Teopuii W 3akoHOB. Ilpm 3TOM paccMaTpuBalOTCs Ha YpOBHE OOMIMX TNpPEACTaBICHUH H
COBPEMEHHBIE TEXHUUECKNUE YCTPONUCTBA, U TEXHOJIOTUH.

Hoesa rkonocuzayuu peanusyercs MOCPEACTBOM BBEJIEHUS AIIEMEHTOB COJIEpKaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpo0jeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHUs Mpo0IeM palliOHaIbHOTO MPUPOJIOTIONIB30BAaHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

OcBoeHue coaepKaHus MPOTPaMMbI IO (PU3HUKE JTOHKHO OBITh TTOCTPOCHO HA MPUHITUTIAX
CUCTEMHO-/IeITEeIbHOCTHOTO noaxoa. [lyia dusuku peanuzanus 3TUX IPUHLIUIIOB Oa3upyeTcs Ha
UCITIOJIb30BAaHUM CaMOCTOSITEILHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JeWCTBYOWIEro (akropa
yuebHoro nporiecca. st yriry0aéHHOTO ypOBHS — 3TO CUCTEMAa CAaMOCTOSITEIILbHOT'O YUEHHUECKOTO

SKCIIEPUMEHTA, BKJIIOYAIONIEr0 (DPOHTAIbHBIE YUYEHHYECKHE OMBITHI NMPU H3YYEHUH HOBOIO



MaTrepuaa, JabopaTopHble paboThl M pabOTHI MPaKTHUKyMa. [Ipr 3TOM BO3MOXHBI JiBa Criocoda
peanu3anuy GU3NIECKOTo NMPakTHKyMa. B mepBoMm ciydae mpakTUKyM MIPOBOAUTCS MO0 B KOHIIE
10 u 11 xnaccoB, MO0 TOCTIE MIEPBOTO U BTOPOTO MOIYTOAMMA B KaXI0M M3 3TUX KJ1accoB. Bropoit
crnoco0 — 3TO MHTerpauus paboT NPaKTUKyMa B CHUCTEMY JIaDOpAaTOPHBIX paldoT, KOTOpbIE
IPOBOJATCS B Ipolecce u3ydeHus paszgena (temsl). Ilpum 3Tom mox paGoramu mnpakTHKyMa
MOHUMAETCS CaMOCTOATEIbHOE HCCIEIOBaHHE, KOTOPOE MPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOr0, 0000IMIEHHOTO BUA O€3 MOIIaroBOi HHCTPYKIIHH.

B nporpamme 1o ¢usuke cucrema yueHHYECKOro IKCIEPUMEHTA, Ja00paTOPHbIX paboT U
IPaKTUKyMa Mpe/ICTaBlIeHa IMHBIM ITepeyHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YYEHUYECKUX
NPAaKTUYECKUX PAa0OT OCYHIECTBISIETCS YYaCTHHKAMH 0Opa3oBaTEIbHOTrO MpoIecca MUCXOIs U3
0COOEHHOCTEH TOYpPOYHOTrO IUTAHUPOBAHHMS M OCHamleHWs Kabuneta ¢usuku. llpm sTOM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH MNpSIMbIE M KOCBEHHbIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M IIOCTAHOBKY OIBITOB IIO
MPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bornbiioe BHUMaHUE yAeNseTcs PEelICHUIO pacu€THBIX W KadeCTBEHHBIX 3an1ad. [lpu sTom
JUI Pacy€THBIX 3a/lay NPUOPUTETOM SBISIOTCS 33aJa4d C SBHO 3aJlaHHON M HESIBHO 3a/laHHOU
(bu3nuecKoil Mo1eNbI0, TO3BOJISIOIIME IPUMEHATh U3YyUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJTHOTO pasJiesia Kypca, TaK W MHTETPUpPYsS NMPHMEHEHWE 3HAHWA W3 pas3HbIX pasnenoB. 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 MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
obecrieueHnI0 yu4eOHOTO Tporecca Kypce (Ppu3uku yriayOa€HHOTO YpOBHS Ha YpOBHE CPEIHETO
o0miero o0pa3oBaHUs JIOJDKEH H3y4yaTbCcs B YCIOBMSX NpeAMETHOro kabuHera. B kabOunere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IporpaMMe 1o (u3MKe YYeHHUECKHUX OINBITOB, JaOOPATOPHBIX paboT M padOT MpakTHKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PY/IOBaHHE.

JleMoHCTpanmoHHOe 00opynoBaHuE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe 10
¢u3nKe KIFOYEBHIX JEMOHCTPAIMH JUIsI WCCIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE JJISI YYCHHMUYECKHX IMPAKTHUECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJICKTOB M OOECIeYMBAETCS B Pacy€ére OJHOTO KOMIUIEKTa Ha JBYX

obOyyvaromuxcsi. TeMaThueckre KOMILUIEKTHI JIa0OpaTOpHOrO0 OOOpYIOBaHUS JOJKHBI OBITh



IIOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUU AHAJIOIOBBIX M LU(POBBIX MPUOOPOB, 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 GyHIAMEHTAIbHBIX 3aKOHOB (PU3HKHY;

(dopMupOBaHHE YMEHUN OOBSACHATH SIBJICHMSI C UCIOJb30BaHUMEM (PU3NYECKUX 3HAHUN U
HAy4YHBIX JI0Ka3aTeJIbCTB;

dbopMHpoBaHUE MPeICTABICHUH 0 posin (PU3MKH JJIsl pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX chepax Oymymeld mnpodeccHoHaIbHON
NEeSITEIbHOCTH, CBS3aHHBIX C (DM3MKOHM, IMOATOTOBKA K JalbHEHIIeMy OOYyYeHHIO B 3TOM
HalpaBJICHUH.

JocTiwkenne 3TuUX Lened oOecrneyrBaeTcsi pelleHHeM CIEAYIONMX 3ajad B Ipolecce
M3y4eHus Kypca GU3HKU Ha YPOBHE CPEAHETO 00IIEero 0opa3oBaHusI:

NpUOOpeTeHNEe CUCTEMBI 3HAHUM 00 O0mMX (U3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (GU3UKY, SJIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U
3JIEMEHTHI aCTPOPHU3UKU;

(dbopMupOBaHKE YMEHUI IPUMEHATh TEOPETUUECKUE 3HAHUS JIUIsl 00BsCHEHUS (PU3MUECKUX
SBJIEHUH B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHUN B IOBCETHEBHOM JKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3JIMUHbIX 3a/1a4 C SBHO 33JaHHOW (U3UYECKON MOJENbIO,
3aja4, TMOPAa3yMEBAIOIIUX CAMOCTOATENBHOE CO3AaHue (PU3UUYECKOM MOJeNnH, aJeKBaTHOU
YCIIOBUSIM 3aJ]aui, B TOM YHCIIE 3a]]a4 HHKEHEPHOTO XapaKTepa;

NMOHMMAaHHE (PU3UYECKHX OCHOB M TPHUHIUIOB JEHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYKAIOLIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEIbHOIO IUIAHUPOBAHHUS M MPOBEACHUS (DU3NYECKUX
HKCIIEPUMEHTOB, aHalli3a W UHTepIpeTanud HWHGOPMAaLUU, OINpeAeTIeHUs] JI0CTOBEPHOCTU
HOJIy4EHHOT'0 pe3ysbTara;

CO3JJaHUE YCJIOBUM Ul PAa3BUTHUS YMEHUH IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
JESITEIIBHOCTH;

pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIIBHOCTH, CBSI3aHHOM C (PU3HKOM.



B cootserctBuu ¢ TpedboBanmssmMu GI'OC COO yrnyOnéHHbBIN ypOBEHb N3YYCHHS YIEOHOTO
npeamera «Pu3nka» Ha ypOBHE CpelHero odmero o0pa3oBaHusi BEIOUPACTCS 00Y4arONIMMHUCS,
IUTAHUPYIOIIUMHU  TIPOJIOJKEHUE OOpa30BaHUS IO CHEIMUATBHOCTIM  (DU3HKO-TEXHUYIECKOTO
npodus.

Ha n3yuenue pusuku (yrinyOnEHHBIA YPOBEHB) HA YPOBHE CpeAHETO 00111ero o0pa3oBaHms
otBoautcs 340 gacos: B 10 kinacce — 170 vacoB (5 yacoB B Hezento), B 11 kitacce — 170 yacos (5
4acoB B HEJIEIIIO).

[Ipennaraemsliii B mporpamMmme 1o (pu3mKe nepeyeHp Ja00paTOPHBIX U MPAKTUICCKUX paboT
SIBIISICTCS. PEKOMEHIOBAaHHBIM, YYHWTEJb JIeaeT BBIOOp MpPOBEACHUS 1a0OpaTOpHBIX paboT u

OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Pa3nen 1. Hayunblii MeTO O3HAHUS NPUPOABI.

®dusnka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblii MeTox 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
npUOOPBI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[orpemnocTu u3MepeHuit pu3nmuecKux BeInIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPJI0E TEJIO, UJeaIbHasl )KUAKOCTh, UJCaNIbHBIN a3, ToueuHbld 3apsn). ['unoresa. dusnyeckuit
3aKOH, TPAaHUIIBI €r0 IPUMEHUMOCTH. PU3ndecKas TEOpHUsl.

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

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

W3mepeHue cuiibl TOKa M HalPSKEHUS B LIENH TOCTOSTHHOTO TOKA ITPY MTOMOIIY aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPHUTENBHBIX IPUOOPOB.

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

Pasznea 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexanndeckoe nBrkeHHe. OTHOCHTEIBHOCTh MEXAaHWYECKOro JBHKeHHs. Cucrema
OTCU€Ta.

[Tpsmas u oOpaTHas 33124l MEXaHUKU.

Panuyc-BekTop MaTepuaibHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBbl KOOpAMHAT.
Tpaexropus.

Ilepememienne, CKOpOCTh (CpEmHSsI CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepUaIbHONW TOYKH, UX NMPOEKIMH Ha OCH CHUCTEMBI KOOpAHHAT. Cl0K€HUE NMEepEeMELIEHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEMHOE JBH)KEHUE. 3aBUCUMOCTh KOOPIMHAT,

CKOpPOCTH, YCKOPEHHS U IYTH MaTepUAIbHOM TOUKU OT BPEMEHH U MX TPaUKH.



CBobomHoe azieHne. Y CKopeHrne CBOOOIHOTO NaAeHus. [[BrkeHre Tema, OpOIeHHOTO Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHUSI MAaTePUATBHON TOUKH OT
BpPEMEHH U UX IpapuKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaibHOM TOUYKH 110 OKPYKHOCTH. YTJ0Bas 1
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, IICTHbBIC, IIECTepEHYATHIC U PEMEHHBIC TIEpe1aun, CKOPOCTHBIE JIU(THI.

Hemoncmpayuu.

Mogenb cucteMbl 0TCUETa, WIUTFOCTPALNS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoObI HcciIeTIoBaHUS JIBHKCHUN.

Nnmoctpaius npeaeasHoro nepexojia i isMepeHrue MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBaHKe IBHKCHHH C HUCIIOIb30BAHHEM MEXaHH3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

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

HamnpaBnenue cCkopocTH Npu ABUKEHUU TTO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOH CKOPOCTH B PEAYKTOpE.

CpaBHeHHME TyTeW, TPAEKTOPUH, CKOPOCTEH MBIKEHUSI OJJHOTO M TOTO K€ TeJla B Pa3HBIX
CHCTEMaXx OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmuKym.

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

N3mepenne yckopeHus pu MPSIMOJIMHEHOM PaBHOYCKOPEHHOM JBMKEHUHU IO HAKJIOHHOM
MIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBUKEHUU.

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

W3yueHnue nBukeHHs Tea, OpOLIEHHOrO rOpH30HTaIbHO. [IpoBepka rumoressl o mpsmMoi
MPONOPIUOHAIBHON 3aBUCUMOCTH MEXIY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TEJNA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTHU C IOCTOSIHHOU MO MOJIYJIFO CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH TiepHojia OOpalieHus: KOHUYECKOTO MasiTHUKa OT €ro
MapaMeTpoB.

Tema 2. /lunamuxa.

Ilepssiit 3akoH Hprorona. MHepunanbHbie cucreMsl oTcuéra. [IpuHIMI OTHOCUTEIBHOCTH

[Nanunes. HemnepuuanbHble CUCTEMBI OTCUETa (ONpeAeeHIE, TPUMEDPHI).



Macca tena. Cuna. [IpuHIUn cynepno3uiuy cuil.

Bropoii 3akoH HbroToHa 11711 MaTEpUAIBHON TOYKH.

Tperuii 3akoH HbI0TOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHUSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U HHEPTHON MacChl.

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOAHOIO TaJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO ITUIAHETHI W OT reorpaduyeckoil mupoThl. J[BHKeHHEe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOpOCTb.

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

Cuwia tpenusa. Cyxoe TpeHue. Cuia TpeHUsT CKOJBXKEHUS M CHJIa TPEHUS IIOKOS.
Koadduuument tpenusi. Cuna CONMpOTUBICHUS TPH JBUKCHUU TeNa B JKUIKOCTU WM rasze, eé
3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JBUKECHHUSL.

Hasnenue. 'unpocrarnueckoe nasienue. Cuna Apxumena.

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

Hemoncmpayuu.

Habntoienue IBM>KEHUS TNl B MHEPIMATbHBIX M HEMHEPIMATBHBIX CHCTEMaxX OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

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

CpaBHeHuE paBHOACHCTBYIOLIEH PUIIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM MACChI Teja
Ha €r0 YCKOPEHHE B MHEPLIMAIBLHONW CUCTEME OTCUETA.

PaBeHcTBO cHJl, BO3HUKAIOIIUX B PE3yJIbTaTe B3aUMOIEUCTBUS TEl.

N3MmepeHne mace 1o B3auMOJICUCTBHUIO.

HesecomocTts.

Bec Tena npu yckopeHHOM NOABEME U NAJCHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3mepenue paBHOJCHCTBYIONIEH CHJI TPH IBMKEHUH OpycKa 110 HaKJIOHHOM IIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCUMOCTH BPEMEHHM IBMKEHMsI Opycka 10 HaKJIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydeHne ABUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepes JIErKuil OJI0K.



N3mepenne ko3 duireHTa TpeHus 1Mo BEIMYHHE YTIIOBOTO K03(PHUIIMEHTa 3aBUCUMOCTH
Frp(N).

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

N3yuenue aBMXKEHUS Irpy3a 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 TsxkecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

VYcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PABHOBECHE.

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

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIET0 OCh BPALICHUSI.

KoHcTpynpoBaHne KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3y4eHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAAb OMIOPHI.

Tema 4. 3akonvl cCOXpaneHun 6 MeXanukKe.

Nmnynsc mMaTepuanbHONM TOYKH, CUCTEMbI MaTepualbHbIX Touek. LleHTp macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa o JBMKEHHUH LIEHTPa Macc.

NMiynbC cuiibl 1 ”3BMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABIKEHHE.

MomeHT umnyibca MaTepuanbHOM TOoYkW. IIpencraBieHHe O COXpaHEHMHM MOMEHTa
MMITyJIbCa B IIEHTPAJIbHBIX MOJISX.

Pabora cunel Ha MaloM M Ha KOHEYHOM nepemenieHuu. ['paduueckoe mpeacraBieHue
pabOTHI CHITHI.

MOIIHOCTD CHJIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH

SHEPIrUH MATEPUATILHON TOYKH.



[ToreHnnanpHbBle M HENMOTCHUMANBHBIE cUibl. [loTeHnuanbHas sHeprus. [loTeHnuanbHas
SHEPrus ynpyro neGopMHpOBaHHOW NpyKUHBI. [loTeHImManpHas SHEprus Teaa B OJHOPOJHOM
IrpaBUTAMOHHOM IToJie. IloTeHnuanbHass SHeprus Tena B TPaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
mapa (BHYTpH U BHe L1apa). Bropas kocmMuueckas ckopocTb. TpeTbss KOCMUYECKas CKOPOCTb.

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

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHyiM ans HMACaJbHOM KMIKOCTH Kak CIEACTBHE 3aKOHA COXPAaHCHHUS
MEXAHUYECKOM HEPTHUU.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: JBHKEHHE PAKET, BOJIOMET,
KONEp, MPYKUHHBIA MUCTOJIET, THPOCKOI, PUTYpHOE KaTaHNWE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

W3mepeHre MOIHOCTH CHJIBI.

M3MeHeHne sHepruu Tea Npy COBEPILIEHUH PaOOTHI.

B3anmuble peBpaleHuss KHHETUYECKOM U MOTEHIIMAIbHOW SHEPT UM IIPU IEHCTBUU HA TEJI0
CHUJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpu cBOOOIHOM MaJAECHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

M3mepeHne UMITysibca Tena o TOPMO3HOMY ITYTH.

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

CpaBHEHHE U3MEHEHMS MIMITYJIbCA Tela C UMITYJIbCOM CHUIIBI.

HccnenoBanue coxpaHEeHHs! UMITYJIbCA IIPU YIPYTOM B3aUMOJIECHCTBHH.

N3MepeHne KNHETUUECKOM SHEPTUHU TeNa [0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIbHOM HEPTUU MPYKUHBI C pabOTON CHIIBI TPEHUS.

Omnpenenenne pabOThI CHIIBI TPEHUS MPU ABMKEHUH Tella O HAaKJIOHHOW TIOCKOCTH.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOI meopul.

OcHoBHbBIE TMOJIOKEHUS MoOJeKysipHo-kuHeTnyecko Teopun (MKT), ux ombiTHOE
obocunoBanue. Juddysusa. bpoyHoBckoe nBmkeHHE. XapakTep IABMIKEHUS M B3aUMOJCHCTBUS
YacTHI] BellecTBa. MOAEI CTPOCHHUS ra30B, )KUIKOCTEH U TBEPIBIX TEJ M OOBSICHEHUE CBOWCTB
BELIECTBA HAa OCHOBE A3TUX Mozeneil. Macca u pasmepbl Monekyn (aromoB). KommnuecTBo

BemiecTBa. [locrosunas ABorazapo.



TennoBoe paBHOBecuwe. Temmeparypa u cmocoObl e€ m3mepenms. Illkama Temmeparyp
enncus.

Monenb u1eanbHOro ra3a B MOJEKYIISIPHO-KUHETUUECKON TEOpUHN: YaCTULIBI I'a3a JIBUKYTCS
XAaO0THUYECKHU U HE B3aUMOJECHCTBYIOT JPYT C IPYTrOM.

["a3oBbic 3akoHBI. YpaBHeHHE MenpaeneeBa—Knaneiipona. AOcomoTHas Temmeparypa
(wkanma temneparyp KeneBuna). 3akon JlanpToHa. M3ompomecchl B HI€aJlbHOM rase cC
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpeacTaBieHrne H30MPOLECCOB: U30TEPMa,
u30Xxopa, nzobapa.

CBs13b MEXKy 1aBJIICHUEM U CPEIHEN KHUHETUYECKOM SHEPTHel NOCTYNaTEIbHOTO TEIIIOBOTO
JBUKEHMS MOJIEKYJI UJI€aJIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KMHETUYECKON TEOpUH
HJICaJTbHOTO Ta3a).

Cs3p  aOCONIOTHOM — TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO  CpenHei
KMHETUYECKOM dHEeprueil NoCcTynaTeIbHOr0 TEMIOBOTO ABUKEHUS €€ YaCTHII.

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

Hemoncmpayuu.

Monenu 1BUKEHHUS YacTHUL] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBHKCHHS.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddyzus xxuakoctet.

Mognens onbita IlITepHa.

[IpuTsxeHue MOJIEKyII.

Mogenu KpucTasIn4ecKuX peréToK.

Habmionenue u nccienoBaHue U30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEIJIOBOTO PaBHOBECHS IIPU TEIIIOOOMEHE MEXITY
ropst4eil ¥ X0JIOJHON BOJOM.

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

N3ydenune n30XopHOTo npouecca.

Nzyuenue nzobapHoOro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauiunbol.



Tepmonunamuueckas (T]1) cuctema. 3agaHue BHEITHUX YCIOBHH 711 TEPMOAMHAMUYCCKOM
cucreMbl. BHelHre u BHyTpeHHHE napaMeTpsl. [lapamerpsl TEpMOAMHAMHUYECKONW CUCTEMBI KaK
CpEHUE 3HAYEHUS] BEJIMYMH, ONIMCHIBAIOLIMX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havyasio TepMoanHaMuku. CaMONpOU3BOJIbHAS pelaKcalus TEPMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogenp wuAcanbHOro ra3a B TEPMOJMHAMUKE — CHUCTEMA YpPABHEHHM: YpaBHEHHUE
MenneneeBa—Knanelipona 1 BbIpaK€HUE JUIsl BHYTPEHHEW DHEPrUM. Y CIOBUS IPUMEHUMOCTU
3TOM MOJENH: HU3Kasg KOHLEHTpauusi YacTUll, BBICOKME TemIeparypbl. Brlpaxenue nis
BHYTPEHHEHN 3HEPTrUr OJHOATOMHOT'O UACAIBHOTO ra3a.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

OnemeHTapHas paboTa B TepMoIuHaMuKe. Beraucienue paboTsl o rpaduky mporecca Ha
pV-nuarpamme.

Temnonepenaya kak crmoco® HW3MEHEHHUS BHYTPEHHEH OHHEPruM TEepPMOJIMHAMUYECKOU
CHCTEMBI Oe3 coBepIIeHUs: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, HU3ITyYCHHE.

KomnuectBo TemnoTel. TemmoéMKOCTh Tena. YIenpHas U MOJSpHAsA TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus ToluMBa. Pacuér kommyectsa
TEIUIOTHI MpH Terionepenaye. [lonstue 06 agmabaTHoM mpoiecce.

[TepBblii 3aKk0H TepMOAMHAMUKH. BHyTpeHH:s sHeprus. KonuuecTBo TemnoTs! 1 paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOIUHAMUYECKONU CHCTEMBI.

Bropoii 3akoH TEepMOAMHAMMKHM [UII PABHOBECHBIX IIPOLIECCOB: YEpE3 3aJaHHOE
PaBHOBECHOE COCTOSHHME TEPMOIMHAMHUYECKON CHCTEMBbl MPOXOIUT €AMHCTBEHHAas aauabara.
AOcoiroTHas TeMIiepaTypa.

BTopoiil 3aK0H TEpMOJMHAMUKH 11 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEepeaaTh
TEIIOTYy OT Ooyiee XOJOJHOrO Teina K Oosiee Harperomy ©Oe3 kommeHcanmu (Kiaysmyc).
HeobpaTumocTs TpUPOTHBIX TPOIECCOB.

[Tpunimne! aeiictBus TenaoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenune KIIJI. [ukin Kapno.

DKOJIOTMYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JABUTrarene. TemnoBoe 3arps3HeHue
OKPYXKaroIlEeH Cpebl.

TexHuueckrne yCTpOMCTBA U TEXHOJOTHYECKHUE MPOLECCH: XOJOIAWIbHUK, KOHAUIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNnu, MapoBas TypOWHA, MOMYyYEHUE CBEPXHU3KHUX
TEMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIOJIb30BAHUEM TEIIOBOIO HAcoca,
YTUIU3AUsS OMOOPTraHUIEeCKOT0 TOTLTUBA AJIsl BEIPAOOTKH «TEILTIOBOMY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.



H3meHeHue TemnepaTypsl IPH a1nadaTHyeCcKOM paclIupEeHUH.

BosaymHoe orauso.

CpaBHeHME YIEIbHBIX TEIJIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbrorepHbie MOJIENH TETUIOBBIX JIBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

N3Mmepenne yaenbHON TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aquabaTHOro npoiecca.

N3yuenne B3aMMOCBS3M IHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[TapooOpa3oBanne u KoHAeHcalus. Vcnapenwe wu kumeHue. YaenpHas TeIIoTa
napooOpa3oBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JJABJICHUS B KUIKOCTH.

BnaxHocTs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannmueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyonumanus.

Hedopmaruu tBEpHoro Tema. Pactskenune u cxxarue. Cnsur. Moayne Onra. Ilpenen
yrnpyrux aedopmanui.

TemioBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TMHEHHOE pacUIupeHue.
AHTapMOHHU3M TETIJIOBBIX KOJIEOAHUI YacTHII BEIIECTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KaYECTBEHHOM YPOBHE).

[TpeoOpazoBanue 3HEprun B (Pa3oBbIX Mepexoax.

YpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHOCcTHOE HaTsKeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumnspHbie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI: KUAKUE KPUCTAJUIBL,
COBpPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TemnoBoe pacmmpeHue.



CHIJIBI.

CBolicTBa HaCBIIIEHHBIX apOB.

Kunienne. Kunenue npu nOHMKEHHOM J1aBIEHUU.

W3mepenne cuilbl IOBEPXHOCTHOIO HATSKCHUS.

OnbITHl ¢ MBUIBHBIMH INIEHKAMHU.

CmauuBanue.

Kanwuisipasle ABIeHUS.

Mopaenu HEHBIOTOHOBCKOU JKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U MJIABJIEHUS KPUCTAIIMYECKOTO BELIECTBA.
Bune! nedpopmanuii.

HaGurotenne Maibix nedopmaruii.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.
N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenue yaenbHON TEIUIOTHI IIJIaBICHUS JIbJA.

M3yyeHue CBOMCTB HACBIICHHBIX IIAPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl IapoB B IOMEILIEHHH.
N3mepenue ko3¢ uirenTa NoBepXHOCTHOIO HATSKEHHUS.

Nzmepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH Jie()OpMallMKi PE3UHOBOIO 00pa3lia OT NPUIOKEHHON K HEMY

Pa3nen 4. DaekTpoamHaMuka.
Tema 1. Inexmpuueckoe nove.

OJneKTpr3anus Tel U €€ MpOSBICHUA. DIEKTPUUYECKHN 3apsan. J[Ba BUAA 3IEKTPUUECKUX

3apssa0B. HpOBOI[HI/IKI/I, JUDJICKTPUKU U ITOJTYIIPOBOJAHUKH. 3JICMCHTapHLII>'I BHCKTpI/I‘IeCKI/II\/II 3apsna.

3akoH COXPAHCHUS SJICKTPHUICCKOI'0 3apsaa.

B3aunmoneiictBue 3apsanoB. Toueunsie 3apsaapl. 3akoH KyioHa.
OnekTpruueckoe nose. Ero nefcTere Ha 31eKTpUIeCKUe 3apsibl.

Hanpsoxkéanocts  anekrpuueckoro monsd. I[IpoOubiit 3apsn. Jluaum HanpsxkEHHOCTH

SJICKTPUYCCKOTO ITOJIA. OIIHOpO,I[HOC QJICKTPHUYCCKOC II0JIC.

HOTeHHI/IaJ'H)HOCTI) SJICKTPOCTATUYCCKOI'0 II0JIA. PaszHocTh MMOTCHIMAJIOB W HAIPsXKCHUC.

HOTGHHI/IaHBHaﬂ OHEPIUs 3apdaaa B JJICKTPOCTATHYCCKOM IIO0JIC. HOTCHHI/IaJ'I OJICKTPOCTATUYCCKOI'O

I10JI4.

CBs3b HaHpH)KéHHOCTI/I oJist U Pa3HOCTU MOTCHUUAJIIOB JISI JJICKTPOCTATUYCCKOTO I10JIA

(KaK OJTHOPOAHOTO, TaK U HEOJHOPOIHOTO).

[TpuHIMTI CynEepHO3ULIMU IEKTPUUECKUX TTOJICH.



[Tone Toueunoro 3apsiaa. Ilome paBHOMepHO 3apspkeHHOU cdepsnl. [lome paBHOMepHO
3apspkeHHOro 1o o0BEMy mapa. Ilome paBHOMEpHO 3apsHKEHHOW OECKOHEYHOW IUIOCKOCTH.
KapruHbl TMHUN HANPS)KEHHOCTU ATUX I1OJIEH U SKBUIIOTEHIMATIbHBIX ITOBEPXHOCTEH.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECUS 3aPsJI0B.

JIM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I0JI€. J(n3aeKkTpudeckas NpoOHUIaeMOCTh BEIIECTBA.

KonpneHncarop. ONeKTpOEMKOCTh  KOHJAEHCATOPA. ONeKTpOEMKOCTh  IJIOCKOIO
KOHJIEHCATOopa.

[TapamnensbHoe  coeauHeHue  KoHAeHcaTopoB.  IlocnmenoBaTenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOopPa.

JIBr>KeHUE 3apsKEHHOW YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHuueckue ycTpoOCTBa M TEXHOJOTMUYECKHE IPOLIECCHI: AJIEKTPOCKOI, 3IEKTPOMETP,
AIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJICHIE YIEKTPOIIPHOOPOB, KOHAEHCATOPHI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

YCeTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3apSyKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJ€ IBYX 3apSKEHHBIX IJIACTHH.

Mogens snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

ITpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTUIeCcKast 3allnTa.

YCTpolCTBO U ACMCTBUE KOHJEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb IEKTPOEMKOCTH IIIOCKOT0 KOHJIEHCATOPa OT IUIOIIA M IJIACTHH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

OHeprus MEKTPUYECKOTO MOJIS 3apsyKEHHOTO KOHAEHCATOPA.

3apsiaKa U pa3psiaKa KOHAEHCaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

Ornenka cuil B3aMMOJEHCTBUS 3apSKEHHBIX TEIL.

Habmionenue npeBpalieHus SHEPTuu 3apsHyKeHHOT0 KOHAEGHCATOPa B DHEPTUI0 U3ITy4EHUS
CBETOJINO/IA.

N3ydenune npoTekaHusi TOKa B LEMH, COAEPKAIIEH KOHICHCATOP.

Pacnpenenenne pa3HOCTH MOTCHUMAIOB (HANPSDKEHUS) TIPU  TOCIENOBATEIHHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHACHCATOPA Yepe3 PE3UCTOP.



Tema 2. Ilocmoannwlit 31eKmpudecKuil mox.

Cuna toka. [TocTossHHBIN TOK.

VYcnoBusi CymIeCTBOBAaHMSI TOCTOSIHHOTO AJIEKTPUYECKOTO ToKa. VCTOUYHHMKM —TOKa.
Hanpsoxenne U u DJ1C &.

3akon Oma 1S yyacTKa Lenu.

DIIEKTPUUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTb COITPOTUBIICHUS OHOPOAHOTO ITPOBOIHUKA
OT €r0 JJIMHBI U IUIONIA/IA MTONEPEUYHOI0 CeYEHUs. Y ACIbHOE COMPOTUBIICHNE BEILIECTBA.

[TocnenoBarenbHOe, NapauIeIbHOE, CMEIIAHHOE COEJUHEHHE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoynsa—JIenna.

MOoONIHOCTD JEKTPUUYECKOTO TOKA. TeroBast MOIHOCTh, BbIIEIsIEMast HA PE3UCTOPE.

O/1C 1 BHyTpeHHee CONPOTUBICHHE UCTOYHNKA TOKa. 3aKkoH OMa /17151 TOJTHOM (3aMKHYTO )
ANEKTPUYECKON 11en. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKoe 3aMbIKaHuUE.

KoHnneHncarop B 1enu mocTOSTHHOTO TOKa.

TexHu4yeckue yCTPOMCTBAa M TEXHOJIOTMYECKHE TIPOLECCH: aMIEepPMETpP, BOJBTMETP,
peocTar, CYETUHK ANEKTPUIECKON SHEPTUu.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

WccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUSI I PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUs U CBETOIMOJA.

3aBUCHUMOCTh COMPOTHUBIEHUS IWIMHIPHUYECKUX MPOBOJAHUKOB OT JJIWHBI, TJIOLIAAN
MOTNIEPEUHOT0 CEYCHUS U MaTepHaa.

HccnenoBanme 3aBUCHMOCTH CHITBI TOKA OT COITPOTHUBJICHHS TP MTOCTOSTHHOM HaIPSKEHUH.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTa M OLIEHKa
BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coeqHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXTY TIOJIFOCAMH UCTOYHHKA TOKA OT CHJIBI TOKA B
LEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue cMENIaHHOTO COETUHEHUS PE3HCTOPOB.

H3mepeHue yaeabsHOro COnpoOTUBICHHSI IPOBOTHUKOB.

HccnenoBanre 3aBUCIMOCTH CHIIBI TOKA OT HANIPSDKEHUS JUIS JIAMIThl HAKaTHBAHMSL.

YBenuueHue npeaena n3MepeHus amrnepMeTpa (BoJIbTMETPa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUSI ICTOYHUKA TOKA.



Uccnenosanue 3aBucumoctu IJ1C raipBaHMYECKOr0 3JIEMEHTA OT BPEMEHU ITPHU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTU MOTEHIMAIIOB MEXKAY MOJI0CAMU UCTOYHHMKA TOKA OT CHJIbI TOKA B
LEIH.

HccenenoBanue 3aBUCUMOCTH MTOJIE3HOM MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

OnekTpuueckas MIPOBOAMMOCTb pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METALUIOB  OT  TEMIIEpaTyphl.
CBepXIpoBOAUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NPUMECHas MPOBOAUMOCTh IOJYIPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUI TOK B 3JIEKTPOJIUTAX. DJIEKTPOIUTHUYECKAs AMCCOLUALHUS. DIEKTPOIIU3.
3axonbl Dapazest 1UIsl 3JIEKTPOIH3A.

OnekTpuueckuidi TOK B raszax. CaMOCTOSITENIBHBIM M HECAMOCTOSITENIbHBIN pa3psi.
Pa3znuynble TUIIBI CAMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHuueckne yCTpPONMCTBAa W NPAKTUYECKOE IPUMEHEHHWE: TIa30pa3psiAHble JIaMIIbI,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOJIMOJl, TallbBaHWKA, paUHUPOBAHWE MEAM, BbHIIUIABKA QJIIOMHHMS, OSJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHsbI 2nekTpoaunsa dapazes.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, nPAKMuUKym.

Habmonenue snextponunsa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIICHHS] TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3nYecKUil MPAKTUKYM.



Crioco0b! n3MepeHus GU3NYECKUX BEIMYMH C MCIIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (Qu3uueckux BenuyuH. OlLeHKa TpaHuIl
MOTPEIIHOCTEH.

[TpoBeieHre KOCBEHHBIX U3MEPEHUI, HCCIIEI0BAaHUM 3aBUCUMOCTEH (PU3NYECKUX BEJINYMH,
IPOBEpPKa IMPEUIOKEHHBIX TUNOTE3 (BBIOOp M3 paloOT, ONMMCAHHBIX B TEMAaTHMUYECKHX pa3jeiax
«YYeHNYECKHIA HKCIIEPUMEHT, JTA00paTOPHBIE paOOTHI, IPAKTHKYM).

MexnpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kiacce oCyIIECTBISIETCS C YUETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu U TEXHOJIOTHH.

Mesicnpedmemuvie nonamus, C6A3AHHbBIE C UYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
SBJICHME, HaydHbIM (akr, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
JKCIIEPUMEHT, MOJECIMPOBAHNE, MOJEIIb, U3MEPEHUE, IOTPEIIHOCTH U3MEPEHHUN, N3MEPUTEIIbHBIC
npubopsl, udpoBas 1adopaTopus.

Mamemamuxka: peunieHue cucteMbl ypaBHeHuMH. JluneiiHas ¢yHkums, mnapabona,
runepoona, ux rpaduku u cBoiicTa. TpuroHomerpudeckrue GyHKINUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BEKTOpPBI M MX IPOEKLIUU Ha OCH
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHHE B JKHUBOM mpupoae, auddysus, ocMoc, TermoooMeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKarollew  cpeapl,  yTUIM3anus
OMOOpPraHNYECKOro TOIJIMBA JJISi BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSHDKEHHE U KallWJUIIPHBIE SIBJICHUSI B IPUPOJE, NEKTPUUYECKHUE SIBJICHUS B )KUBOM MPUPOJE.

Xumua: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHasl Macca, MOoJy4YeHHUe HaHOMAaTEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TN, XKUJIKOCTEN U
ra3oB, JKHUJKHE KPHUCTAJUIbL, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOLMAINs, TAIbBAHUKA, YIEKTPOHHAS! MUKPOCKOIIUSI.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue IBUKEHUN C UCIIOIb30BAaHUEM MEXaHU3MOB, YUET CyXOro U
KHUJIKOTO TpPEHHUS B TEXHUKE, CTAaTUYECKHME KOHCTPYKUMHU (KpOHIUTEHH, pemérdyarbie
KOHCTPYKLIUH), UCIIOJB30BAHUE 3aKOHOB COXPAaHEHHs MEXaHUKH B TEXHUKE (TMPOCKOI, BOJOMET
U JIpyTue), ABHraTelb BHYTPEHHErO CropaHusi, napoBas TypOHWHA, OBITOBOW XOJIOIWJIbHUK,

KOHAUIIMOHED, TCXHOJIOI'MH MOJIy4CHUA COBPCMCHHBIX MaTcpurajioB, B TOM YHUCJIC



HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTUH,  DJJCKTPOCTAaTHYECKas  3allUTa,  3a3¢MIICHUE
AIIEKTPONPUOOPOB, ra30pa3psAHbIC JAMITBI, TIOTYIPOBOJHIUKOBBIC IPHOOPHI, TaJIbBAaHHUKA.
11 KUIIACC

Pasznea 4. diekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3anmopnencTBre MOCTOSIHHBIX MAarHUTOB M IIPOBOJAHMKOB C TOKOM. MarHuTHoe ImoJe.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cylieprio3uiy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOU
WUHIYKLHH.

MarunutHoe nosie NpoBOJHUKA C TOKOM (NPSIMOrO HPOBOJHHMKA, KATYIIKU U KpPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenna, e HampaBleHHE M MOXYJb. JIBH)KEHHE 3apsHKCHHOM YacTULBl B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuibl Jlopenua.

MarnutHoe nosne B Bemectse. PeppoMarHeTuky, rnapa- U JTMaMarHeTUKH.

TexHudeckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IIPOLECCH: NPUMEHEHHE IIOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTaTeNb SKOOM, YCKOpUTENIN
DJIEMEHTApHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nvHMA WHAYKIMM MarHUTHOTO IIOJI TOJOCOBOTO M IMOAKOBOOOPa3HOIO
IIOCTOSIHHBIX MarHUTOB.

KapTuHa J5MHUH MarHUTHOM MHIYKIUM TOJS JJIMHHOTO IIPSAMOrO IPOBOJHUKA U
3aMKHYTOT'0 KOJIBIIEBOTO ITPOBOJIHHUKA, KATYILIKH C TOKOM.

B3auMopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

Habmroienue nBH>KeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI OEHCTBUS 3TEKTPOU3ZMEPUTEIBHOTO MPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBaHnre MarHUTHOTO TOJISL IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue JeMCTBUS MOCTOSIHHOIO MarHATA Ha PaMKY C TOKOM.

N3mepenue cuinsl AMiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHUJIBI TOKA.

OnpeneneHrie MAarHUTHOW MHAYKIIMY Ha OCHOBE U3MEPEHUS CHIIbI AMIIiepa.



Tema 5. Dnexmpomazcnumnan uHOYKYuUsL.

SBnenue snexkTpoMarHuTHOM MHAYKIMM. [loTOok BekTOopa MarHuTHOM MHAYKumMu. DJIC
MHAYKIHU. 3aKOH JIeKTpoMarHuTHo! uHaykuuu Papanes. Buxpesoe anexkrpuueckoe nose. Toku
dyko.

OJ1C uHAYKIMY B IPOBOJHUKE, IBUKYILIEMCS B OJTHOPOJJHOM MarHMTHOM IIOJI€.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karylika HWHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camouHaykiuu. IJ1C caMOMHAYKIWH.

DHeprusi MarHUTHOTO MOJIsl KATYHIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4ecknue ycTporcTBa M TEXHOJIOTHYECKHE MTPOLIECCHI: MHAYKIITMOHHAS 11€Ub, COJICHOU/I,
3allUTa OT JIEKTPU3ALMH TeJl IIPU ABUKEHUU B MAarHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

HabGmnronenue siBiieHUst JIEKTPOMAarHUTHOM UHTYKIIUH.

UccnenoBanue 3apucumoctu 3 /]C HHAYKIIUU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MTOTOKA.

IIpaBuno Jlenna.

[Tagenue MarauTa B aTFOMUHUEBOM (MeIHOM) TpyOe.

SIBrieHNE CAaMOMHIYKIIU Y.

UccnenoBanue 3apucumoct IIC caMOMHIYKIIMA OT CKOPOCTH W3MEHEHUs CUJIBI TOKA B
LEIH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

HccnenoBanue siBJICHUS AIEKTPOMATHUTHON UHAYKITUH.

Ornpeenenne HHAYKIIMA BUXPEBOTO MAaTHUTHOTO TIOJIA.

WccnenoBanue siBIE€HUS CAMOMHIYKIUU.

COopka Moienu NIEKTPOMAarHUTHOTO TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebatenbnas cuctema. CBOOOIHBIE KONIEOAHMUS.

'apmonnueckue  konebanus. KuHemaTMdeckoe H  JUHAMHYECKOE  OMHCAHHE.
DHepPreTUYeCcKoe OnmMcaHue (3aKOH COXpaHEHUsI MEXaHUUECKOW SHEPTUH ). BBIBOI TMHAMUYECKOTO
ONMCAaHUS FTAPMOHUYECKHUX KOJIeOaHHH U3 UX SHEPTeTUYECKOr0 U KHHEMaTHYEeCKOTO OMUCAHMUS.

Amrmutyna u ¢asza konebanuil. CBsi3bp aMIUIUTYABI KOJIEOAHWI MCXOMHON BEIMYUHBI C

aMIUTUTYIaMU KoseOaHuil €€ CKOPOCTH U YCKOPEHHS.



[Tepuon u wactora konebanuii. [lepuoa ManbIx cBOOOMHBIX KOJIEOAHUN MATEeMAaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJeOaHU TPYKMHHOTO MasiTHUKA.

[TonsiTre 0 3aryxarwmux Kojaedbanusx. BeinykaeHHbIe Kosiebanus. Pesonanc. Pezonanchas
KpuBas. BiusHue 3aryxaHus Ha BUJ pe30HAHCHOM KPUBOM. ABTOKOJICOaHUSI.

TexHuuyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IPOILIECChl: METPOHOM, Yachl, Kayelld,
MYy3BIKQJIbHBIE HHCTPYMEHTBI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKCHHUS.

Habmroienne He3aBUCMMOCTH TIEPHO/ia MAJIbIX KOJIeOaHHH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyXamuX KOJeOaHUH W 3aBUCUMOCTHU TIEPHOa CBOOOTHBIX KOJICOaHUI
OT COIPOTHUBJICHHUS.

HccnenoBanne konebaHWil Tpy3a HAa MAaCCUBHOW IMpPYXHHE C IIeNbI0 (OPMUPOBAHUS
IpeJICTaBICHU 00 UaealbHON MOJENN PYKMHHOTO MasiTHUKA.

3aKOH COXpaHECHHsI SHEPTUHU NIPU KOJIeOaHUIX rpy3a Ha MPYKHUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Habmtonenue pesonanca.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

N3mepenue nepuojia cBOOOHBIX KOJI€0aHUN HUTSIHOTO U MPY>KUHHOT'O MasiTHUKOB.

N3yuenune 3aK0HOB JIBI)KEHHS TeJla B X0/1€ KoJieOaHUM Ha YIIPyroM IoJiBece.

W3ydeHne ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpazoBanue YHEPTHH B IPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTUTYIBI 3aTYXAOIIUX KOJIEOAHUH.

WccnenoBanme BRIHYXIECHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomaznumnole Koredanus.

Konebatenbupiit kKoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
konebarenbHOM KoHType. ®opmyna Tomcona. CBsi3pb aMIUTHTYIBI 3apsia KOHAEHcaTopa C
aMILTUTYJION CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUHU B UI€aTbHOM KOJeOaTeTbHOM KOHTYpE.

3aryxamoiue JJIeKTPOMarHUTHbIE KoyieOaHUsl. BBIHYXJIEHHBIE JIIEKTPOMArHUTHBIC
KoJIeOaHmsI.

[lepemenHbi TOK. MOIIHOCTh TNEPEMEHHOrO TOKA. AMIUIUTYAHOE U JICHCTBYIOIIEE
3HAUEHUE CWJIBI TOKA M HAMPSHKEHUS TIPU Pa3INIHON hopMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT

BpPEMEHH.



CuHyconaJIbHBIN MEPEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOP M KAaTylIKa UHAYKTUBHOCTH
B LIENY CUHYCOUJAJIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

Wneanbublii Tpanchopmarop. [IpousBoacTBo, nepepada u morpediIeHUE AIIEKTPHYECKON
SHEPIUH.

DKOJIOTMYECKUE PUCKU MPU IPOU3BOACTBE 3JIEKTpo3HEepruu. KynbTypa HCHOIb30BaHUSA
AJIIEKTPOIHEPTIUH B TOBCEAHEBHOM KU3HHU.

TexHuuecKkne YCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: AJIEKTPUUYECKUNA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

3aBHCHMOCTh YaCTOTHI CBOOOIHBIX KOJIeOaHUH OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcunorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXarIUX EKTPOMArHUTHBIX KOJIeOaHUH.

Mogenb 3eKTPOMarHuTHOTO TeHepaTopa.

BrinyxeHHbIE CHHYCOUIANIbHBIC KOJICOAHMS.

Pe3ucrop, karymika HHIYKTUBHOCTU U KOHJEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUN PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOpaA.

VYCeTpoicTBO M MPUHIIUIL JEHCTBUS TpaHchopmaTopa.

Mopenb TUHUY AIIEKTPOIEpPEAAUN.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

Nzyuenue tpancpopmaropa.

HccnenoBanmne mepeMEeHHOTO0 TOKa 4epe3 IMOCIEA0BaTEeIbHO COCTMHEHHBIE KOHACHCATOP,
KaTYIIKy U pEe3UCTOp.

Habmronenne 3mekTpoMarHuTHOTO Pe30HAaHCa.

UccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HMX pacnpoctpaHeHusd. l[lomepeuHble U MNpPOAOJbHBIE
BoHBL. [lepros, cKOpOCTh pacnpocTpaHeHUs! U JJIMHA BOJIHBL. CBOMCTBA MEXaHWYECKUX BOJIH:
OTpaKeHHUe, pesIoMIIeHUE, HHTepPepeHIHs 1 Tu(paKITus.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

[ITymoBoe 3arpsi3HeHNE OKPY>KAIOIICH Cpe/Ibl.

DNEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3IY4YEHUS 3JIEKTPOMArHUTHBIX BOJH. B3anmuas

OpHUEHTAIUS BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.



CBoiicTBa  2JEKTPOMarHUTHBIX BOJH: OTpa)KeHHE, MPEIOMJICHHE, TMOJSpU3alns,
uHTEephepeHIHs U AUDPaKIIHSL.

[Ikana 31€KTPOMAarHUTHBIX BOJH. [IprMeHEHHE SJIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHUIMIIBI pagUOCBSI3U U TeleBUACHU. Paguonokanms.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHuueckue ycTpoiCTBa M NMPAaKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIC WHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TeNeBU30p, aHTeHHa, Ttenedon, CBY-neub, yibTpa3ByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoCTpaHEHUE TOTMIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJTMHBI BOJHBI OT YaCTOTHI KOJIeOaHHi.

Habmonenne oTpaxxeHus U MPEeIOMICHUSI MEXaHUIECKUX BOJIH.

Habmonenue natepdepeHnny 1 Tuppakind MEXaHHYECKUX BOJIH.

AKyCTHUYECKHIl pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro MPUMEHEHHUE.

Habmionenne CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYIOW M YacTOTON
Kosie0aHuH.

HccnenoBaHue  CBOWCTB — DJIEKTPOMAarHUTHBIX — BOJH:  OTPaXX€HHE, IPEIOMIICHHE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

OGHapyxeHrue HHPPaKPACHOTO U YIbTPAPHOIETOBOTO U3TyUCHUM.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3yueHne napaMeTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacrpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpamonuHetHOE pacrpocTpaHEHWE cBeTa B OJAHOpoaHOM cpene. Jlyd cera. TouyeuHsblit
UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnenne cBera. 3aKOHBI TMpEJIOMIJICHHUS CBeTa. AOCOJNIOTHBIM TOKa3aTesb
npeiomieHusi. OTHOCUTENbHBIN IOKazaTenb mpenomiieHus. [1ocToSHCTBO YacTOThl cBeTa U
COOTHOILIEHUE JJIMH BOJIH MpPU MEpPexoJie MOHOXPOMATHUYECKOIO CBETA 4Yepe3 TpaHHUIly pasferna

JIBYX ONTHYECKHUX CPEI.



Xon mydeii B mpu3Mme. Jucnepeust ceeta. ClokHBIN cocTaB 6emoro cBera. [[Ber.

ITonHoe BHyTpeHHEE OoTpaxeHue. IIpenenbHbIi yroil MoaHOro BHyTPEHHErO0 OTPaKEHMUS.

Cobuparomue M paccewBaromue JHUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKasl CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOT'O PAaCCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIILHOTO I10KA3aTeNs IIPEIOMIICHUS.

dopMya TOHKOM JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

Xox y4a, IpOLEALIEro JMH3Y 10/ IPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTUYECKOU OCH.
[TocTpoenne n300pakeHU TOUKU U OTpE3Ka NPSMO B COOMPAIOIMX U PACCEUBAIOLINX JIMH3AX U
UX CHCTEMaX.

OnTuueckue npudopsl. Pazpemaromas cnocoOHocTs. ['11a3 Kak onTuyeckas cucreMa.

IIpenenbl IpUMEHUMOCTH N€OMETPUYECKOU ONTHUKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJII01eHUSI MAKCUMYMOB U MMHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT JBYX KOI'€PEHTHBIX
UCTOYHUKOB. [IpuMepsI Kiaccnueckux HHTEP()EPeHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIaBHBIX
MaKCHUMYMOB IIPH MaIEHUY MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHu4eckne yCTpOMCTBA M TEXHOJOTHYECKHME IIPOLECCHI: OYKH, JIyna, IEePUCKOIL,
¢doToannapat, MUKPOCKOII, TPOEKIIMOHHBIN armapar, IpOCBETICHUE ONTUKH, BOJJOKOHHAs ONTHKA,
TU(pPaKIMOHHAS pelIéTKa.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccenenoBanue npeoMiIeHUs CBETA.

HabmioeHre noiHoro BHYTpeHHEro oTpaskeHus. MoJienb CBETOBO1.

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

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Habmonenue naTepepeHnm cBera.

HabmioneHne 1BeTOB TOHKUX TUIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne nudpakiimOHHON PEIIETKH.

Habmonenue nudpakiioHHOTO CIIEKTpa.

Habmronenue aucrnepcuu cBera.

HabGnronenue nonspusamuu cBeTa.



[IpuMeHeHre NoNspONI0B AJI1 U3YUEHUST MEXaHUYECKUX HaAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

M3mepenue nokasaress IpesioMICHUS CTEKIIA.

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

N3mepenue pOKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIHH3.

[Tony4yenue n300paXkeHHs B CHCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[Toryuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TE€IECKOIMUYECKUX CUCTEM.

Habmonenne nudpaxiyuu, nHTEpPEPEHINN U MOJISIPU3ALNHU CBETA.

N3yuyenue nossipru3anuu CBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JUAIEKTPUKA.

W3ydeHnue naTepdepeHIny 1a3epHOro U3JIyuYeHHUs Ha IBYX LIEISIX.

Habmronenue nucnepcuu.

Hab6monenue u uccienoBanue 1uPpakiimoOHHOTO CIIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHue criekTpa U3MydeHUs CBETOAMOAA IPU MOMOIIH U (PAKIIMOHHOHN peIETKY.

Pa3nes 6. OcHOBBI CieUAJIbLHOH TEOPUU OTHOCUTEIbHOCTH.

I'paHnLBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenualbHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[TpoctpancTBeHHO-BpeMeHHONH  uHTepBas.  IIpeoOpasoBanust  Jlopenua.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHHUE BPEMEHU U COKpAlLlEHUE
JUTVHBI.

OHeprus ¥ UMITYJIbC PENSATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHIIbl. DHEPTUs MOKOSL.

TexHu4eckue yCTpOMCTBA U TEXHOJIOTMYECKHME IPOLECCHI: CIIyTHUKOBBIE INPUEMHHUKM,
YCKOPHUTEIH 3apsHDKEHHBIX YACTHII.

YyeHuueckui SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

OmnpezneneHue UMITYJIbCAa U YHEPTUM PENATUBUCTCKUX yacTull (1o ¢ororpadusM TpeKoB
3apsKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnycKyaapHuo-601H06011 Oyanu3m.

PaBHOBecHOE TerIOoBOe U3MydeHHE (M3ilydyeHHe aOCOJIIOTHO 4YEPHOro Teia). 3aKoH
cMemenus Buna. ['unoresa [lnanka o kBaHrax.

®DOoTOHBI. DHEPTHS U UMITYJIbC (OTOHA.



®dotorpdexrt. Onbiter A. I'. CtoneroBa. 3akoHsl Gortorddexra. YpaBHeHne DHIITEIHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHune cBera (B YacTHOCTH, IaBJICHHE CBETa Ha aOCOJIOTHO TOTJIOUIAIOIIYIO U
a0COJIIOTHO OTpakarolyto moBepxHocTh). OnbiTel [1. H. JIebenena.

BosHoBbie cBoiicTBa yactull. Bonuel ne bpoitis. Jlnvna BosHbl ne bpoinga u pazmepsl
00J1aCTH JIOKATU3aIMK ABIDKYIIEca yacTulbl. KopmyckynsipHo-BOIHOBOM AyanusM. Judpakuus
AJIEKTPOHOB Ha KPUCTAJUIAX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHOIIEHUsT HeonpeaenéHnocTen [ elizenoepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOANO/.

Hemoncmpayuu.

D010 deKT Ha YCTAaHOBKE C LIMHKOBOM IIACTUHOM.

HccnenoBanue 3akoHOB BHemHero Gpotodddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTHBIIEHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenne nocrosinHol [lnanka Ha ocHOBe uccnenoBanus Gpororddexra.

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

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOeHUs atoma. [imanetapuast moaens atoma Pesepdopra.

[Toctynatel bopa. M3nydyenue u morjoiieHre (OTOHOB MPH MEPEXoje aromMa C OJAHOIO
YPOBHSI SHEPTUU Ha APYTOH.

Buasl cnektpoB. CriekTp ypOBHEH 3HEpruu aToMa BOJIOpOa.

CrioHTaHHOE U BBIHY)KJIEHHOE H3NTyueHue cera. Jlazep.

TexHuueckue ycTpoHWCTBa U TEXHOJOIMYECKHME MPOLECCHl: CHEKTPaJbHBI aHalu3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopuens oneiTa Pezepdopna.

Hab6nronenne nuHeHvaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHUZUPYIOLIUX YACTHULL.

Ornpezenenne IJTUHBI BOJHBI JIA3EPHOTO U3TYYESHUSI.

Yuenuueckuit 3xcnepumenm, nadbopamopnsie padomul, npaKkmuKym.



Halnronenue muHEHYaToro CreKkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJIOPOJa U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Quzuka amomHoz20 A0paA U INEMEHMAPHBIX YACHUY.

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PagnoaktuBHOCT. Anb(a-pacnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3ITy4eHHeE.

3aKkOH paguoOaKTUBHOro pacmnana. PagumoakTuBHble H30TONBI B mpupone. CBoicTBa
MOHU3HUPYIOIIETO U3IIyYeHUs. BiausHue painoakTHBHOCTH Ha KUBBIE OpraHu3Mbl. EcTecTBeHHBIN
¢don uznyuenus. [lozumerpusi.

DHeprus CBS3U HYKIOHOB B sifpe. SnepHbie cuibl. JleQekT Macchl sapa.

SAnepusie peakuuu. Jenenue wu cuHTe3 sAnep. SnpepHbie peakTopbl. IIpoGremsr
VOPABJISIEMOTO  TEPMOSIIEPHOTO CHHTE3a. JKOJOTMYECKHE aCMEKThl Pa3BUTUS  SECPHOU
SHEPTeTUKH.

MeToabl perucTpauu U UCCIEI0BAHMS JIEMEHTAPHBIX YaCTHUIL.

dyHIaMeHTAIbHbIE B3aUMOJECUCTBUS. bapnoHbl, Me30HbBI U JentoHsl. lIpencraBnenue o
CranpaptHoit monenu. KBapk-riirooHHass MOJCIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIHsl.

EnuncTBO u3nueckoil KapTUHBI MUpAa.

TexHu4ecKknue yCTpOWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
SIEPHBI  pEaKkToOp, TEPMOSIEPHBIN peakTop, aroMHas OomO0a, MarHUTHO-PE30HAaHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue TpEeKOB YacTHIL (TI0 TOTOBBIM (oTorpadusim).

UccnenoBanue pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenune normomenns 6eTa-4acTUI] ATFOMUHAEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Oranbl pa3BUTUA acTpoHOMUU. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAYEHNE ACTPOHOMUH.
[IpuMeHUMOCTD 3aKOHOB (PUBHUKH JJISI OOBSICHEHUS TPUPOIBI KOCMHUYECKUX 0OHEKTOB.

Metonbl acTpOHOMHYECKMX HccieqoBaHUN. COBpEMEHHBIE ONTHUYECKHE TEJIECKOIIbI,
paanoTeNIeCKOIbI, BHEaTMOC(hepHast aCTPOHOMHUSI.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKkue 3BE3/bI, INIAHETHI, X BUJUMOE JBUKCHHE.

ConHeuHas cucTeMa.



Counnie. ConHeuHas akTUBHOCTh. cTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{uarpaMmma «CeKTpaibHbIM KJIACC — CBETUMOCTbY.
3BE3/1bI TJIABHOM MOCIEA0BATEIIbHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3/1 TJIABHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE MPEACTABIEHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJIHLA U 3BE3/. DTaIbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumnbl
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPHI B SAPAX TAIAKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOIieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

Habmroienus 38€31H0ro HeGa HEBOOPYKEHHBIM I1a30M C HCIIOJIb30BAHHUEM KOMITbIOTEPHBIX
MIPUJIOKEHUH JIJIS1 ONIPEIeTICHUS TOJI0KEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHbBIE
co3Be3ausi CEeBEpHOTO MOMYIIAPHS U SIPKUE 3BE3/BI.

Habmtonenus B Teneckon JIyHbl, MIaHeT, TYMAaHHOCTEH 1 3BE3THBIX CKOTUICHUH.

Du3nYecKU MPAKTUKYM.

Cnoco06s1 n3MepeHus GU3NIECKUX BEITMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX U IIU(MPOBBIX
W3MEPUTEIIBHBIX TMPUOOPOB U  KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MepeHud  ¢usnueckux BenuyuH. OIlEHKa TpaHUI
MOTPELITHOCTEM.

[IpoBeneHNEe KOCBEHHBIX U3MEPEHUH, UCCIICIOBAHUN 3aBUCUMOCTEHN (PU3NUECKUX BEITUYHH,
MPOBEPKA TMPEIJIOKEHHBIX TUIOTE3 (BBIOOp M3 padOT, OMHUCAHHBIX B TEMATHYECKUX pa3jenax
«Y4eHNYECKHI SKCTIEPUMEHT, 1a00paTOpHbIe PaOOThI, TPAKTHKYM)).

O0o0maroniee NOBTOpPeHUeE.

O6o06mieHne W cucTeMaTu3alMsl CcoiepXaHus paszneinoB Kypca «MexaHukay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,
«OCHOBBI CIIEIMANIBHON TEOpUU OTHOCHTENbHOCTHY», «KBaHTOBas Qu3uka», «IIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3nku M acTpOHOMHM B DKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHOW U
3TUYECKOH chepax IedaTeTbHOCTH YeI0BeKa, poJib U MECTO (DU3MKU U aCTPOHOMUU B COBPEMEHHOM
HAY4YHOH KapTWHE MHpa, 3HAUCHHE OMHCATEIbHOM, CHCTEeMAaTH3UPYIOIIeH, 00bICHUTEILHON U

IPOTHOCTUYECKON (yHKUMH (U3NUECKOH Teopuu, poiib GU3NYECKOil Teopuu B (HOPMUPOBAHUU



MIPEACTABICHHUH O (PU3NUECKON KapTUHE MHUPaA, MECTO (PU3UIECKON KapTHUHBI MUPaA B OOIIEM STy
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX MMPEACTABICHUHN O IPUPOIC.

Me:xknpeaMeTHbie CBSI3H.

Nzyuenue kypca ¢pusuku yriyonéHHoro ypoBHs B 11 kiacce ocyiiecTBisieTcsl ¢ yu4€ToM
COJIEp’KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mestcnpeomemnvle NOHAMUSA, C6A3AHHBIE C UZYUEHUEM MENO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3uyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOIEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIIHLHBIC
npubopsl, udpoBas 1adopaTopus.

Mamemamuka: penmicHUEe CUCTEMbI ypaBHEHHUH. TpuUroHoMeTpuieckne (QYHKIIMH: CHHYC,
KOCHUHYC, TAQHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOphl U MX
MPOEKIIMA HAa OCU KOOpAHMHAT, CIOKEeHUE BEKTOpOB. [Ipou3BonHbIE 37eMEHTapHBIX (DYHKUIUM.
[Tpu3Haky m0100Us TPEYTOIBHUKOB, ONIPE/ISIICHNE TUIOIIA U TUIOCKUX (Guryp U 00bEMa Tel.

Buonozusn: >nekTpudeckue sIBICHUS B XKHBOU IMPUPOJIC, KOJIeOATETHbHBIC TBUKEHUS B JKUBOI
IPUPOJIe, SKOJIOTHYECKHE PUCKH TPU TMPOU3BOJCTBE DJIEKTPOIHEPTUH, IIIEKTPOMATHUTHOE
3arpsi3HEHUE OKPY)KAIOIIeH cpeibl, yIbTpa3ByKOBas AMATHOCTHKA B MEAMIIMHE, ONTHYECKUE
SIBJICHUSI B YKUBOW MPUPOJIE.

Xumun: CTPOGHHWE aTOMOB W MOJIEKYN, KPUCTAJUTMUYECKas CTPYKTypa TBEPIBIX Tel,
MEXaHHU3MBbI 00pa30BaHUS KPUCTATUIMUECKOM PEIIETKH, CIIEKTPAIbHBIN aHATIHN3.

T'eozpaghusa: marHuTHBIE TIOMIOCA 3eMIIH, 3aJIe)KU MArHUTHBIX pyl, POTOChEMKA 3eMHOMN
MOBEPXHOCTH, ceiicmorpad.

Texnonozus: IPUMEHEHHUE TTOCTOSHHBIX MarHUTOB, DJIEKTPOMATrHUTOB, JJIEKTPOIBUTATETb
Sxobu, reHepaTop TMEPEeMEHHOTO TOKa, WHAYKIMOHHAs Tiedb, JIMHHUH DSJEKTpoliepenad,
DIIEKTPOJIBUTATENb, pajap, pPaauONPUEMHUK, TeleBU30p, aHTeHHa, TeiedoH, CBU-meus,
yIbTPa3BYKOBas JIHArHOCTHKA B TEXHWKE, MPOSKIIMOHHBIA ammapar, BOJIOKOHHAs OITHKA,
COJTHEYHas Oarapesi, CITyTHUKOBBIC IPUEMHUKH, SJICPHASI JHEPTCTHKA U YKOJOTHUSCKHAE ACTIEKThI

€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHWM A ITPOI' PAMMBI T10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBLIEI'O OBPA3OBAHUAJINMYHOCTHBLIE PE3VJIbTATDI
JIMYHOCTHBIE PE3YJIBTATHI
JIn4HOCTHBIE pe3y/IbTaThl OCBOCHMs yueOHOro mpeamera «DU3uKay J0JKHBI OTpaXxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX OpHEHTAllUH, IIO3UTHUBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSAM POCCHICKOro  0OIIecTBa,
paclIupeHUe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUUA OCHOBHBIX
HaIpPAaBJICHUI BOCIIUTATEIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:
IPasKIaAHCKOI0 BOCIIMTAHUSA:
e Cc(hOPMHUPOBAHHOCTh TIPAXJAHCKOW MO3MLMU OOYyYaroIlerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'0 WIEHA POCCUICKOro 00IIECTBa;
® [IPUHATHE TPAJAULUOHHBIX OOIIEUYETOBEUECKUX I'YMAHUCTUYECKUX U JEMOKPAaTUYECKUX
IICHHOCTEIA;
® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTEIbHON OpraHU3aIuy;
e YMEHHME B3aUMOJCICTBOBAaTh C COLMAIBHBIMM HHCTUTYTAMH B COOTBETCTBHHM C HX
(GYHKIUSAMU 1 Ha3HAUEHUEM;
® TOTOBHOCTb K TYMAaHUTAPHON M BOJIOHTEPCKOM AECATEIBHOCTH.
NMATPHOTHYECKOr0 BOCIIUTAHUA:
® cpOpMHPOBAHHOCTH POCCUNCKOMN Ipa’kJaHCKON MJIEHTUYHOCTH, NaTPUOTU3MA;
® [ICHHOCTHOE OTHOIIECHHE K I'OCYAApCTBEHHBIM CHMBOJIaM, JOCTHKEHHSIM POCCUHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
e copMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEICHHUS;
® CrOCOOHOCTb OLIEHUBAThH CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHHS], ODUEHTUPYSICh
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B JEATEIBHOCTH YUEHOTO;
® OCO3HaHME JMYHOIO BKJIAJa B IOCTPOEHUE YCTOMUNBOrO Oy IyIIEro.
3CTEeTHYECKOI0 BOCIIMTAHMSA
® DOCTETHMYECKOE OTHOLICHME K MHpPY, BKIIOYas DSCTETUKY HAy4yHOIO TBOPYECTBA,
npucyuiero Gpu3nyeckon HaykKe.

TPYAOBOT0 BOCIIMTAHMSA:



UHTEpEC K pa3iudHbM cdepaM MpodhecCHOHATBLHON MeATEIHHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKOI U TEXHUKOW, YMEHHE COBEPIATh OCO3HAHHBINA BHIOOP OymyIien
npodeccuu U pean30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHMIO M CaMO00OPa30BaHUIO B 001acTH (PU3KUKH HA

IPOTSKEHUM BCEH KU3HU.

IKOJOI'HYE€CKOro BOCIMMTaHusA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYphl, OCO3HaHHE TJIO0AIBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE U OCYILECTBIEHUE JIEUCTBUIA B OKPYKAIOUIEH CPEJE HA OCHOBE 3HAHMS
1eNeld yCTOMYMBOro pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHHe OmbITa JAEATEIbHOCTH HKOJOTUYECKOW HAIpPaBJIEHHOCTH Ha OCHOBE

UMEIOIIMXCS 3HAHUM T10 (1)I/ISI/IK6.

HEHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS (HU3NUECKOI HAYKU;

OCO3HAaHUE LIEHHOCTM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh B MPOLECCE H3YUYEHUs
GU3UKA  OCYHIECTBISATH  MPOEKTHYD W HUCCIENOBATEIbCKYIO  JIEITEIbHOCTH

WHIWBUIYAJIbHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIBTATHI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Bba3oBble Jornyeckue geiicTBUA:

CaMOCTOSITENIbHO (DOPMYyIUpPOBaTh U AKTyaJIM3UpPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEAEIIATh LENN AEATENbHOCTH, 3aJaBaTh IapaMETPbl U KPUTEPUH UX TOCTHIKEHUS;
BBISBIISATh 3aKOHOMEPHOCTH M MPOTHBOPEYHMS B PAacCMATPUBAEMbIX (DU3HUYECKHUX
ABJICHUSX;

pa3pabaTbiBaTh IJJaH pelIeHUs NpoOjaeMbl C Y4ETOM aHajuu3a HUMEIIUXcs
MaTepuaibHBIX U HEMaTEpPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENISM,
OLICHMBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJMHUPOBATh U BBINOJMHATH PabOTy B YCIOBHSX pEAITbHOT0, BUPTYaJbHOTO H
KOMOMHUPOBAaHHOTO B3aUMOJACHCTBUS;

Pa3BUBATh KPCATHBHOC MBIINIJICHUC IIPU PCIICHHUU JKU3HCHHBIX HpOGJ’IGM.



Ba3oBrble ucciaenoBareJLCKHeE AelCTBHA.

BIIJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOYEBBIMH MMOHATUSIMH U METOJAaMH (PU3UUECKON
HAYyKH;

BJIAJICTh HABBIKAMU Y4€OHO-UCCIIEI0BATEILCKONW U IPOCKTHOM JEATEILHOCTH B 00JIaCTH
(GU3HUKYM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METOJIOB
pemieHus 3amad  (QU3MYECKOTO COJEP)KAHUS, NPHUMEHEHUIO Pa3IUYHBIX METOJ/IOB
MO3HAHUS,

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJIYYCHHUIO HOBOTO 3HAHMSI, €T0 WHTEPIIPETAIINU,
peoOpa3OBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAlUsIX, B TOM YUCIIE MPU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH ITPUUMHHO-CJICICTBEHHBIE CBSI3W M aKTyallU3UpOBaTh 3aJady, BbIIBUraTh
TUTIOTE3Y €€ pelIeHNs, HAXOIUTh ApTYMEHTBI JIJIS JIOKA3aTelIbCTBA CBOUX YTBEPKICHHH,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

AHAIM3UPOBATh TOJIYYCHHBIE B XOJE€ PCIICHUS 3a7add pPe3ylbTaTbl, KPUTUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;
CTaBUTH U (POPMYIIUPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEIbHOMN JEATEeILHOCTH, B
TOM YHUCJIC TIPH U3yUCHUH (PU3UKU;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIECHUBAThH IPUOOPETEHHBIHN OIBIT,

YMETh NEPEHOCUTH 3HaHUS MO (PU3MKE B MPAKTUUECKYIO 001aCTh KU3HEAEITEIbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HJIEH, IpeJIaraTh OPUTHHANBHBIE MTOAXOAbl U PEIICHHUS,

CTaBHUTb HpO6J’ICMI)I " 3a71a4u, JOITYyCKAIOMHNE AJIbTCPHATUBHBIC PCIICHU .

Pabora ¢ nnopmanmeii:

BJIQ/IETh HABBIKAMU MTOTYYCHHSI MHPOPMAITUHU (PU3MUECKOTO COCPKAHUS U3 HCTOUHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBISATH MOUCK, aHAJIN3, CUCTEMATHU3AINI0 U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
peHIeHI/II/I KOTHHUTHUBHBIX, KOMMYHI/IKaTI/IBHI)IX nu OpFaHI/I3aHI/IOHHI)IX 3a1a4 C
cobmonenneM TpeOOBaHM JIPrOHOMHMKH, TEXHHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepeXeHusl, MPAaBOBBIX M OITHYECKUX HOPM, HOPM HH(POPMAITMOHHON

0e30I1acHOCTH;



CO3/1aBaTh TEKCTHl (DU3MUYECKOTO COJEpXKaHMA B Pa3iIWYHbIX (opMaTax c yd&€ToMm
Ha3Ha4yeHHs MHGOpMallMU W LEJEBOM ayauTOpUH, BbIOHMpas ONTHUMAIbHYIO (opMy

MMpEaACTaBJICHUA U BU3yaJIU3alluU.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHLIC yqeﬁnble aelcTBUA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3WKHU M BO BHE-YPOUHOU JESATEILHOCTH;
pacro3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO M3J1aratb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHHEM SI3bIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U HHANBUAYAILHON pabOTHI,
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JCUCTBUN C YUETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

IIPUHUMATh 1LI€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
JIEUCTBUA MO €€ JOCTUKEHUIO: COCTABJIATH IUIAH JACHCTBHM, pacupeneisTh pOiu ¢
y4€TOM MHEHHMI YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJla W KAXKIOTO YYaCTHUKA KOMAHJIbI B OOIIUI
pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

npeyaraTb HOBbIE MPOEKTHI, OLICHUBATh UAEU C MO3UIHUA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PAa3JIMYHBIX CHUTYyalUsX,

MMPOSABJIATE TBOPUYECTBO U B006pa)K€HI/I€, OLITH WHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEILHOCTh B 00JaCTH (DU3UKU U
ACTPOHOMHH, BBISIBIISTH MTPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHUs PACUETHBIX W KAUEeCTBEHHBIX 3a/1a4, TUIaH
BBITTOJIHEHHS TTPAKTUYECKONH pabOTHl ¢ YUETOM HMMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTH 32
pelLIeHHE;

OLIGHUBATh MIPHOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO 3PYAMLUU B 0O0JAaCTH (DU3HKH,

MOCTOSTHHO IMOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLIHMOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsM, BHOCUTh KOPPEKTUBBI B JIEATECIbHOCTh, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HABBIKAMHM TI03HABAaTEJIbHOH peQIeKCHUH KaK OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUIA U MBICIIUTEJIBHBIX IMPOLECCOB, UX PE3YJbTATOB U OCHOBAHMIA;

HCITOJIH30BaTh MPUEMBI peIICKCHH JIJIs1 OIICHKU CUTYAI[uH, BEIOOpA BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YNbTATOB JIEATEIbHOCTH;
MPUHUMATH €051, TOHNUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIA3E PE3YIIbTATOB IECSITEIbHOCTH;

IIpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKH.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMbI I10 (1)I/I3I/IKC JIIs

YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y O6y‘IaIOIJ_[I/IXCH COBCPUHICHCTBYCTCA SMOILMOHAILHEIN

HUHTCIIJICKT, npennonaralomnﬁ C(i)OpMHpOBaHHOCTBZ

CaMOCO3HaHUS, BKIIOYAIOLIEr0 CIOCOOHOCTh IOHUMaTh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJIEHUS pa3BUTHS COOCTBEHHON SMOIIMOHATILHON Cephbl, ObITh
YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHMs,  BKIIOYAIOUIETO  CaMOKOHTPOJb,  YMEHHME  IIPUHUMATh
OTBETCTBEHHOCTb 33 CBOE MOBEJIEHUE, CIOCOOHOCTH aAaTUPOBATHCS K SMOIIMOHATIbHBIM
U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEI MOTHBAIIMH, BKIIOYAIOIIEH CTpEMJICHHE K JIOCTHKEHUIO IIeJId U YCIexy,
ONTUMM3M, HHUIIMATUBHOCTh, YMEHUE IEHCTBOBATh, UCXO/Is U3 CBOMX BO3MOXHOCTEN;
SMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE JIPYTHUX,
YYUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKUBAHMUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAaUBATh OTHOLIEHHS C

JIPYTUMHU JFOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHL.

I[MPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenust B 10 knacce nipeIMETHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JTOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:



NOHUMATh pOJIb (PU3UKM B DKOHOMHYECKOH, TEXHOJIOTMYECKOH, 3KOJIOrMYecKOH,
COLIMATILHOM M ATHYECKON cdepax AesTeNbHOCTH YeJIOBEeKa, POjb U MECTO (PU3MKH B
COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYEHUE OMUCATEIbHON, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTENIBHOM W TPOTHOCTUYECKON (PYHKIMH (pu3nueckol TEOpuH — MEXaHHKH,
MOJICKYJISIPHOM (DU3UKHU U TEPMOJUHAMUKY, POJIb (PU3HUECKOI TEOpUH B POPMUPOBAHUU
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pa3ianyaTh yCIOBUS IPUMEHUMOCTH MoJiesiel (U3NYECKUX TeJ U IPOLECCOB (SBICHHUI):
WMHepLUaJgbHas CUCTeMa OTcuéra, abCONIOTHO TBEPAOE TENOo, MaTepuaibHas TOYKa,
PaBHOYCKOPEHHOE JIBIKEHHE, CBOOOIHOE TaJIeHHe, aOCOIIOTHO yIpyras aedopMarius,
a0COJIIOTHO YIpyroe u abCOJIIOTHO HEYIPYro€ CTOJIKHOBEHMSI, MOJEIH ra3a, KHUJIKOCTU
U TBEPAOro (KPUCTAJUIMYECKOTO) Tella, UICANbHBIN ra3, TOYSUHBIH 3apsii, OJHOPOJAHOE
3JIEKTPUYECKOE TI0JIE;

pa3iauyath ycioBus (TpaHUIBl, 00JacTH) MNPUMEHUMOCTH (UBMUYECKUX 3aKOHOB,
MOHUMATh BCEOOIIMI XapakTep (YyHIAMEHTAIbHBIX 3aKOHOB U OrPAaHUYEHHOCTH
WCIIOJIb30BAaHUsl YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH MEXAHWYECKHE TPOLECChl M SBJICHMS, HCIIOJIb3YS
OCHOBHBIE TIOJIOKEHHMSI WU 3aKOHBl MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
JIBUXKEHUS, (OpMyYiIbl KMHEMAaTUKU PaBHOYCKOPEHHOI'O IBMXKEHMSI, MPeoOpa3OBaHUs
I"anunes 1 CKOPOCTH U IepeMeNeHus, 3aKOHbI HbI0TOHA, TPUHIUIT OTHOCUTEIIBHOCTH
l'anunes, 3aKOH BCEMHUPHOIO TATNOTEHUS, 3aKOHBI COXPAaHEHHS HMIIyJIbCa U
MEXaHUYECKOI 3HEpPIuu, CBsA3b pabOThl CHUJIbI C U3BMEHEHUEM MEXaHWYECKOH 3HEpruu,
yCIIOBUSL paBHOBECHS TBEPAOrO Teja), NMPU STOM HCIOIb30BaTh MaTeMaTHYECKOe
BBIPQ)KEHUE 3aKOHOB, YyKa3blBaTh YCIOBHS MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB!
npeoOpa3oBanuii [anumes, BTOPOro M TpeTbero 3akoHOB HpIOTOHA, 3aKOHOB
COXPAHEHHUs UMITYJIbCa U MEXAHUYECKOM SHEPIUH, 3aKOHA BCEMUPHOIO TATOTCHUS;
aHAJTM3UPOBATh U OOBACHATH TEIUIOBBIE NMPOLIECCHl U SBJICHHUS, UCIOIb3YsI OCHOBHBIE
nosioskeHnss MKT u 3akoHbI MOeKyIsipHON (PU3UKK U TEPMOJIUHAMUKY (CBS3b 1aBJICHUS
UJICaIbHOTO Ta3a €O CpeAHEW KWUHETHYECKOW HHEpPrued TEeIUIOBOrO JBUKEHHS U
KOHIICHTpaLUel €ro MOJIEKYJI, CBSI3b TEMIIEPATYPBI BEIIECTBA CO CPEAHEN KUHETUYECKOU
DHEPIrUeH TEIUIOBOIO0 [BMIKEHUS €ro 4YacTHIl, CBA3b JABJIICHHWS MJEAJbHOIO rasa ¢
KOHIIEHTpallUe MOJIEKYJ U €ro TeMneparypol, ypaBuenue MenaeneeBa—Knanelpona,
NepBBIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUS YHEPTHH B TEIUIOBBIX MpoIeccax),
IIPH 3TOM HCIIOJIB30BAaTh MAaT€MaTUYECKOE BBIPAXKCHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS

IPUMEHUMOCTH ypaBHeHUsI MeHneneeBa—Knaneiipona,



aHATM3UPOBAaTh U  OOBSACHATH DIIEKTPUUYECKHE SIBJICHUSA, MCIIONB3YsI OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHMSI AJIEKTPUUECKOIO 3apsijia,
3akoH KyiioHa, NOTEHIMAIbHOCTh AIEKTPOCTATUYECKOTO MOJISA, IPUHIIMII CYIIEPIO3ULIMU
AIIEKTPUYECKHUX IOJIEH, TIPU ITOM YKa3bIBas yCIOBUS NPUMEHUMOCTH 3aKoHa KysoHa, a
TaK)Xe MPAKTUYECKH BAKHbIE COOTHOLIEHUs: 3aKOHbI OMa Juis ydacTka LEeNnu U IS
3aMKHYTOM JICKTPHYECKOM 1ienu, 3akoH J[xoynsa—Jlenna, nmpasuna Kupxroda, 3aKoHbI
®dapanes IS JIEKTPOIU3a);

OMKCHIBaTh (PU3HUECKUE MPOLIECCHl U SBJICHMSI, UCIIONb3YysS BEJIUYUHBL: IEepeMEIleHuUE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€Ja U CUCTEMBI TeJl, CHJIa, MOMEHT CHJIbL, JaBJICHHE,
NOTEHLMAJbHAsL SHEPrusi, KUHETHYECKas HSHEpPrus, MeXaHUdeckas sSHeprus, padora
CHUJIBL, LIGHTPOCTPEMUTEIIBHOE YCKOPEHUE, CUJla TAKECTH, CUJIa YIPYTOCTH, CHJIa TPEHUS,
MOIIIHOCTb, SHEPTHUS B3aUMOACHCTBUS Tea ¢ 3eMI€l BOIHM3U €€ MOBEPXHOCTH, SHEPTUS
yrnpyroid aedopManiu MpYyXHHbBI, KOJIMYECTBO TEIUIOTHI, aOCOJIOTHASs TeMIIeparypa
Tena, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPT U UICATBHOTO OJTHOATOMHOTO Ta3a,
paboTa wueanbHOrO ra3a, OTHOCHUTEIbHAs BIaXHOCTh Bozayxa, KIIJ wumeanbHOrO
TEIUIOBOTO JIBUTATElNsl; dIEKTPUUECKOE I0JIE€, HANPSKEHHOCTD JJIEKTPUUYECKOTO II0JIS,
HANpsDKEHHOCTh TOJISI TOYEYHOTO 3apsiia WM 3apsDKEHHOTO Iapa B BaKyyMe M B
JTURJIEKTPUKE, MOTEHLMAN 3JIEKTPOCTaTUYECKOrO TMOJs, Pa3HOCTh MMOTEHIINAJIOB,
AIIEKTPOJBWIKYILAS CHJIA, CHJIA TOKA, HANPSDHKEHHE, MOIIHOCTb TOKA, JIEKTpUYECKas
€MKOCTb IIJIOCKOTO KOHJEHCATOPa, COTPOTUBIIEHUE YUaCTKa LEMH € NIOCIEA0BATEIbHBIM
U TapajuleJbHBIM COEJAMHEHHEM pPE3UCTOPOB, SHEPrus JJIEKTPUUYECKOro MO
KOHJIEHCATOpa;

00BSACHATH OCOOEHHOCTH MPOTEKaHUs (U3NYECKUX SBJICHUI: MEXaHUYECKOE ABM)KEHUE,
TEIIOBOE ABM)KEHHE YaCTHI] BEIIECTBA, TEIIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUYKEHUE,
muddy3us, HcrIapeHue, KUIEHUE M KOHJEHCAlus, IJIaBJI€HHEe W KPUCTAJUIM3alus,
HaIpaBJIEHHOCTh  TEIUIONEpPEAAU, AJIEKTpU3alMsl  Tell, SKBUIOTEHLUUAIbHOCTh
MOBEPXHOCTH 3apsHKEHHOTO MPOBOIHUKA;

IPOBOJUTH MCCIIEJOBAHHE 3aBUCUMOCTH OJHOW (hM3MYECKON BETUYMHBI OT JPYroil ¢
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHHH, NpH 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
bukcupoBaTh pe3yabTaThl MOITYYEHHON 3aBUCUMOCTH (U3NYECKUX BEIMYUH B BUIE
rpaduKoB C Y4E€TOM aOCOJIOTHBIX IMOTPEUIHOCTEW W3MEPEHUH, JeNaTh BBIBOABI IO

pe3yiibTaTaM UCCICI0OBAaHMA;



MPOBOANTh KOCBEHHBIC HM3MEpPEHUs (PU3NYSCKUX BEIWYUH, TPH 3TOM BBIOHpATH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLECHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIC
MOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPECHHUI;

IIPOBOJIUTH OIBITHI ITO MTPOBEPKE MPEIIOKEHHON TMIIOTE3bI: JIAHUPOBATh SKCIIEPUMEHT,
coOMpaTh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJTM3UPOBATH MOTYyYECHHBIE PE3YIbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHOM TUIIOTE3bI;

coOnronarh mpaBuia 0e30MacHOro TpyJaa IpH MPOBEICHUU HCCIICIOBAHHMA B paMKax
y4e0HOT0 IKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIEIOBATEIBCKOW W TPOEKTHOM
NESTENIbBHOCTH C HCIOJb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOWCTB U JaOOPATOPHOTO
000pyI0BaHus;

pelaTh pacuéTHbIC 337a4H C SIBHO 33JJaHHON U HESIBHO 33JaHHOMN (PU3MYECKON MOIETIBIO:
HAa OCHOBAaHHMHM aHAJIM3a YCJIOBHsSI OOOCHOBBIBATH BBIOOp (PH3UYECCKOW MOJICIH,
OTBEUAIOIIEeH TPEOOBAHUSM 33/1a4H, PUMEHATH (OPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNaThl (PU3WYECKUX TEOpUN MPH HCIONb30BAHUM MAaTEMaTHYECKHX METOJI0B
pelieHuss 3ajady, IPOBOAMTH pPAcuy€Tbl Ha OCHOBAHMM HUMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yAbTaTbl M KOPPEKTUPOBATh METOJbl pEHIEHUs C YYETOM
MOJIYYCHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyrolre MpUMeHEHUs 3HAaHUI U3 Pa3HbIX Pa3/IesioB
Kypca GU3MKH, a Tak)Ke€ WHTErpalld 3HAHWW W3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAUMBATH JIOTHYECKYIO ILIEMOYKY PACCYXICHHM C ONMOpod Ha
W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKHUE SBICHHUS,

HCIIONIb30BaTh TEOPETUUYECKHE 3HAHUS ISl OOBSCHEHUS! OCHOBHBIX MPUHITUIIOB PaOOTHI
MU3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOUTH MPUMEPHI BKIIAa POCCUUCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKW, B OOBSICHEHHE TPOIIECCOB OKPYKAIOIIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AQHAIM3UPOBATh M  OLIEHWBATh TMOCIEJICTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
JEATETLHOCTH YEJIOBEKAa, CBSA3aHHOW C (DU3MYECKUMHU TMPOIECCAaMHU, C TO3HIIHI
9KOJIOTUYECKOU 0€30MacHOCTH, MpeACTaBICHUI 0 palroHaIbHOM
MPUPOJONOIB30BAHNM, @ TAKXKE€ Pa3yMHOM HCIOJIb30BAHUU JOCTHXKEHUU HAyKd U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIEro pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

IPUMEHSTH pa3IMYHbIE CIIOCOOBI PadOThI ¢ HHpOpManuel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(MOPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM

HCIIOJIb30BaTh COBPEMEHHbBIE HHPOPMAIIMOHHbIE TEXHOIOTHH I TIOUCKa, TIepepaboTKu



U NIpeIbsIBICHUS y4eOHOW U HAy4YHO-NOMYJIAPHONH MHPOPMALUU, CTPYKTYPHUPOBAHUS U
UHTEpHpeTanuyu WHPOPMAIHUHU, MOTYYCHHON U3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUYECKU
aHAJTM3UPOBATh IMOJIy4aeMyl0 WH(GOpPMAIMIO U OICHHWBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE NMEIOIINXCSI 3HAHUH, TaK U Ha OCHOBE aHaJIM3a UCTOUYHUKA HH(OpMaIuy;
IPOSBIATh OPraHM3ALMOHHBIE M IIO3HABATEJIbHbIE YMEHUS CaMOCTOSITEILHOTO
OpUoOpEeTEeHUs] HOBBIX 3HAHUM B IIpollecCe BBINOJIHEHUS IPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

paboTaTh B IpyIIe C UCHOJIHEHHUEM pa3IMYHbIX COLHUAIBHBIX POJEH, MJIaHUPOBATH
paboTy TIpymmbl, palMOHAIBHO PACHPENESATh JEATENBHOCTh B HECTAHJIAPTHBIX
CUTYallUsX, aJIcKBaTHO OLICHUBATh BKJIAJ KaXKOr0 U3 YYaCTHUKOB IPYIIbI B PEIICHUE
paccmaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBAIMI0O K  Oyaymed npodecCHOHaNbHOW — JAEATENBHOCTH  T10

CIICOUAJIbHOCTAM (I)I/ISI/IKO-TGXHI/I‘ICCKOFO HpO(l)I/IJ'IH.

K konny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

NOHUMAaTh pOJb (UMK B SKOHOMHYECKOH, TEXHOJOTHMYECKOW, COLHUAIBbHOW U
THUYECKON cdepax AeATeIbHOCTH YeNOBEKa, poJib U MECTO (PU3UKHU B COBPEMEHHOM
Hay4YHOW KapTHUHE MUpa, POJIb aCTPOHOMUHU B MPAKTUYECKOM 1€ATEIHHOCTH YEJI0BEeKa U
JAIBHEWIIEM  HAy4yHO-TEXHUMYECKOM  pa3BUTHM,  3HAUYEHUE  ONMUCATEIBHOM,
CHUCTEMaTU3UPYIOLIEeH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndeckoit
TEOPUU — DIIEKTPOJAMHAMUKH, CHEIHAIbHON TEOpUH OTHOCUTEIBbHOCTH, KBAHTOBOMU
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU IMpPEACTaBIEHUN 0 (U3HUECKOi
KapTHHE MHUpPa, MECTO (pU3MyYecKOoW KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABIECHUI O IPUPOJIE;

pas3nyaTth yCIOBUS IPUMEHUMOCTH Moiesiel (PM3NYECKUX TEeN U MPOLIECCOB (SIBICHUH):
OJIHOPOJHOE DJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE TIOJiA, TapMOHUYECKHE
KoneOaHusi, MaTeMaTU4YeCKUd MAasSTHUK, WACaJbHBIA MNPYXUHHBIH  MAasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€aIbHBIA KOJeOaTeNbHbIM KOHTYp, TOHKAs JMH3a, MOJeeil
aToMa, aTOMHOT0 s1/ipa U KBAaHTOBOW MOJIEIH CBETA;

paznuyaTh ycloBUs (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKHX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OrPAaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAJTU3UPOBATh U OOBSACHATH HJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS, HCIIONB3Ys

OCHOBHBIC TIIOJIOKCHHUA W 3aKOHBbI JJICKTPOAWMHAMHUKHW U CHCHH&J’IBHOﬁ TCOpHU



OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JEKTPUUECKOro 3apsja, cuia Amiiepa, cuiia
JlopeHnia, 3akoH »3JEKTPOMArHUTHOM WHAYKIWHU, mpaBwio Jlenua, cBszp JJC
CaMOMHIYKIMH B AJIEMEHTE 3JIEKTPUUECKOM LIENH CO CKOPOCTHIO U3MEHEHMSI CUJIbI TOKA,
MOCTYJIAThI CIICIIMAIBHONW TEOPUH OTHOCUTEIIBHOCTH DWHINTEHHA);

AHATM3UPOBATH U OOBSACHSATH KBAHTOBBIE MIPOIIECCHI U SIBJICHUS, HCIIOJIB3YS TIOJIOKEHUS
KBaHTOBOW (u3uku (ypaBHeHHe OiHITEHHA a1 doTod(Pdekra, mepBeliii U BTOPOU
nocTyNatel bopa, MpUHIKIT COOTHOIICHUS Heomnpeaenénnocrel ['ei3endepra, 3aK0HbBI
COXpaHEHHUs 3apsI0BOTO M MacCOBOT'O YMCEN M SHEPIUU B AJIEPHBIX PEAKLUAX, 3aKOH
pPaZMo0aKTUBHOTO pacmaja);

ONHCHIBATh (PH3UYECKHE TPOIICCCHI U SIBJICHUS, UCIIOJIb3Ys BEIMIMHBI: HAMPSHKEHHOCTH
3JIEKTPUYECKOTO MOJIsl, IOTEHUUAI 3JIEKTPOCTATHUECKOTO MOJISI, PA3HOCTh MOTEHIIMAJIOB,
3JIEKTPOABMKYIIAs CHJIA, WHAYKIMS MAarHUTHOIO IIOJI, MArHUTHBIA TOTOK, cuja
Awmmepa, WHAYKTUBHOCTH, DJIEKTPOABMXKYIAs CHJIa CAMOUHIYKLIHUH, HSHEPTUS
MarHuTHOTO TIOJIS MPOBOJHHUKA C TOKOM, PEISITUBUCTCKUN UMITYJIbC, TTOJHAST SHEPTHUS,
SHEPrusl MOKOs CBOOOAHON YaCTHUIIbl, SJHEPTHSI U UMIYJILC (POTOHA, MACCOBOE YUCIIO U
3apsia A1pa, SHEPTrus CBA3M SApa;

OOBSACHATH OCOOCHHOCTH TIPOTEKaHUS (UBNYECKUX SIBICHUN: DIIEKTPOMArHUTHAs
WHAYKINS, CAMOUHIYKIIUS, PE30HAHC, HHTep(hepeHIIHs BOIH, TUPPAKIIH, TUCTIEPCUS,
MIO0JIHOE BHYTPEHHEE OTpaxkeHue, pororiekrpudeckuii 3pdext (pororddexr), anbda- u
Oera-pacnajsl siep, TaMMa-u3aydeHue saep, Gu3nueckue MPUHIUNIBI CIEKTPAIbHOTO
aHanu3a 1 paboThl J1azepa;

OTIPENIETISATh HaIpaBJICHUE WHAYKIIUM MarHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl Jlopenua;

CTPOUTHh M300paKeHWEe, CO37aBaeMOe€ IIJIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pPacCUMTBIBATh €T0 XAPAKTEPUCTUKH;

MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE TMOHATHS, TEOPUU U 3aKOHBI AJIs
aHanM3a U 00BbsICHEHUS (PU3UIECKUX TPOIIECCOB, MPOUCXOISIINX B 3BE3/1aX, B 3BE3THBIX
CUCTEMaX, B MEKTaJIaKTUUECKOI cpesie; NBUKEHHUS] HEOECHBIX Tell, 3BOJIIOLUM 3BE3N U
BcenenHnolii;

MIPOBOAMUTH HCCIIEOBAaHHE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
NPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3yIbTaThl
MOJTyYEHHOW 3aBUCHUMOCTH (PU3UYECKMX BEIMYMH B BHAE TpadUKOB C Y4ETOM
aOCONIOTHBIX ~TMOTPEIIHOCTe W3MEPEeHUU, [IeNaTh BBIBOABI IO pe3ylbTaTaM

HCCICO0OBaHUsA,



MPOBOANTh KOCBEHHBIC HM3MEpPEHUs (PU3NYSCKUX BEIWYUH, TPH 3TOM BBIOHpATH
ONTUMAJBHBIA METOJ W3MEPEHUs, OLEHUBaTh aOCONIOTHBIE U OTHOCHUTEJIbHBIC
MOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPECHHUI;

IIPOBOJIUTH OMBITHI IO MTPOBEPKE MPEIIOKEHHON TMIIOTE3bI: INIAHUPOBATh SKCIIEPUMEHT,
coOMpaTh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJTM3UPOBATH MOTYyYECHHBIE PE3YIbTaThl U
JienaTh BBIBOJI O CTaTyce MPEAJIOKEHHOMN TUIIOTE3bI;

OMUCHIBATh METO/IbI OJYYCHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOnrofarh mpaBuia 0e30macHOro TpyJda HpU MPOBEIECHUU HUCCIEIOBAHUNA B paMKax
y4eOHOTr0 SKCIEPUMEHTa, MPAKTHKyMa M y4eOHO-UCCIIeIOBATEILCKOW U MPOCKTHOMN
NESTENIbBHOCTH C HCIOJb30BAaHUEM HW3MEPHUTEIBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHus;

pelaTh pacu€THbIE 337a4H C SIBHO 33JJaHHON U HESIBHO 33JaHHOMN (PU3MYECKON MOJIETIBIO:
HA OCHOBAaHMU aHalu3a YCJIOBUSA BBIOMPATh (UINYECKHUE MOJETH, OTBEYAIOIIUe
TpeOOBaHUAM 3a7auu, IPUMEHITh (POPMYJIIbI, 3aKOHBI, 3AKOHOMEPHOCTU M TOCTYJIaThI
($U3HYECKUX TECOPUU MPHU UCIOIH30BAHUM MATEMAaTHYECKUX METOJIOB pEelIeHUs 3aj1ad,
MIPOBOJIUTH PACUETHI HA OCHOBAHUH UMEIOIINXCS JAHHBIX, aHAJTU3UPOBATh PE3YyIbTaThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM MOJIYYEHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyrolre MPUMEeHEHUs 3HaHUM U3 Pa3HbIX pa3JienoB
Kypca (M3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C OMOpod Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SBJICHHUS;

WCIIOJIH30BaTh TEOPETUUECKHE 3HAHUS )11 OOBSICHEHUS] OCHOBHBIX MPUHIIUIIOB paOOThI
HW3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
MPUBOAUTH TIPUMEPHI BKJIaJ[a POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHpa, B pPAa3BUTHE TEXHHUKU U
TEXHOJIOTHI;

AQHAIM3UPOBATh M  OLIEHWBATh TMOCIEJICTBUS OBITOBOM U  TPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMMH TMPOILecCaMH, C TIO3HIIMHA
9KOJIOTUYECKON 0€30macHOCTH, MIPEACTABICHHI 0 panoHaIbHOM
MPUPOJONOIB30BAHNH, a TAKXKE€ Pa3yMHOM HCIIOIb30BAHUM JOCTH)KEHHM HAYKH H
TEXHOJIOTHH JIJIsl TaTbHEHUIIIEro pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MIPUMEHSATH Pa3JINYHbIC CIIOCOOBI pabOTHI ¢ MH(pOPMANHEH PU3HIECKOTO COIEPKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX  HH()OPMAIIMOHHBIX  TEXHOJIOTUW, TPU  ITOM

UCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTUH [T TIOMCKA, IEpepadOTKU



U NIpeIbsIBICHUS y4eOHOW U HAy4YHO-NOMYJIAPHONH MHPOPMALUU, CTPYKTYPHUPOBAHUS U
UHTEpHpeTanuu WHPOPMALIUU, TTOTYYCHHON M3 Pa3IMYHBIX MUCTOYHHKOB, KPUTHUECKH
aHAJTM3UPOBATh MOIy4aeMyl0 HH(GOpPMAIMIO M OICHHUBATh €€ JTOCTOBEPHOCTh KaK Ha
OCHOBE NMEIOIINXCSI 3HAHUH, TaK U Ha OCHOBE aHaJIM3a UCTOUYHUKA HH(OpMaIuy;
IPOSBIATh OPraHM3ALMOHHBIE M IIO3HABATEJIbHbIE YMEHUS CaMOCTOSITEILHOTO
OpUOOpETEHUs] HOBBIX 3HAHUM B IPOLIECCE BBIMOJIHEHUS IPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

paboTaTh B IpyMlIle C HUCIOJIHEHHWEM pa3IMYHbIX COLHUAIBHBIX POJIEH, IIaHMPOBAThH
paboTy TIpymmbl, palMOHAIBHO PACHPENESATh JEATENBHOCTh B HECTAHJIAPTHBIX
CUTYallUsX, aJlcKBaTHO OLIEHMBATh BKJIAJ KaXKIOI0 U3 YYaCTHUKOB I'PYIIIIbI B PELIEHUE
paccmaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBAIMI0O K  Oyaymed mnpodeccHOHAIBHOW — AEATENbHOCTH  TI0

CIICOUAJIbHOCTAM (I)I/ISI/IKO-TGXHI/I‘ICCKOFO HpO(l)I/IJ'IH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunyecTBo yacoB

Jr:{;ln ‘ HaumeHnoBaHue pa3jeoB M TeM NPOrpaMMbl B Konrtposabubie JJieKTpOoHHbIE (U (poBHIE) 00pa3oBaTeIbHbIE pecypchl
cero padoTsI
Pa3zaen 1. HAYYHbBIN METO/ ITO3HAHUA ITPUPO/AbI
1.1 ‘ HayuHbIii MeTO/T TO3HAHUS TPUPOIBI 6 Bubnuoreka IIOK https://m.edsoo.ru/7f41bf72
HUroro no pasnery 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1 Bu6nuoreka IIOK https://m.edsoo.ru/7f41bf72
2.2 JluHamuka 10 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 Craruka TBEpAOTO TEna 5 1 bubamnorexa ITOK https://m.edsoo.ru/7f41bf72
2.4 3aKOHBI COXPaHEHHS B MEXaHHUKE 10 1 Bu6nuoreka ITOK https://m.edsoo.ru/7f41bf72
HUroro no paznmery 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOIUHAMHUKA
3.1 OCHOBBI MOJICKYJIIPHOKHHETHYECKON TEOPUU 15 1 Bbubnunoreka [{OK https://m.edsoo.ru/7f41bf72
3.2 TepmoanHamuka. T erioBbie MaIHHBI 20 1 bubanorexa IJOK https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbie COCTOsTHUSI BeliecTBa. DPa3oBbie MEPEX0Ibl 14 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
HUroro no paznmery 49
Paznen 4. DJIEKTPOJJUHAMUKA
4.1 DJeKkTpUvecKoe moie 24 1 Bbubnuoreka [{OK https://m.edsoo.ru/7f41bf72
4.2 TTOCTOSHHBIN 3JIEKTPUUECKUI TOK 24 Bu6numoreka IIOK https://m.edsoo.ru/7f41bf72
4.3 TOKH B pasIM4YHbIX Cpeaax 6 bubnunoreka ITOK https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 54
Pasnen 5. PUSUYECKHUI MPAKTUKYM
5.1 ‘ DuznuecKuii NpakKTUKyM 16 Bbubnuoreka L{OK https://m.edsoo.ru/7f41c97¢
HUroro no pazneny 16
PesepBHOE Bpemst 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 8
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11 KJIACC

Kosmn4ecrBo yacoB

Ne HaumeHoBaHMe pa3aesioB U TeM K n DyekTpoHHbIe (1U(ppoBHIE)

n/n NPOrpaMmbl Bcero p;ﬁHOTTI::ﬂbm’le p;)ﬁz:::;meclme o0pa3oBaTeJIbHbIE PecypPChI

Pazaen 1. QJIEKTPOAUNHAMUKA
1.1 MarHuTHOE I0JIe 14 bub6numorexa IIOK https://m.edsoo.ru/7f41¢c97¢c
1.2 DJIeKTpOMarHUTHAS. HHAYKIHS 13 1 bubnuotexa LIOK https://m.edsoo.ru/7f41c97¢

Hroro no pazaeny 27

Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHHYECKHE KOIeOaHus 10 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
2.2 DeKTPOMArHUTHBIE KOTeOaHus 15 bubmmotexa LIOK https://m.edsoo.ru/7f41c97¢
2.3 MexaHUYECKHE U IIEKTPOMATHUTHBIC BOJTHBI 10 1 bubnuotexa L{OK https://m.edsoo.ru/7f41c97¢
2.4 OnTrka 25 1 bu6mmoreka ITOK https://m.edsoo.ru/7f41c97c

HUroro no paznmery 60

Paznen 3. OCHOBBI CIEIIUAJIbHOM TEOPUU OTHOCUTEJILHOCTH
3.1 ~ Ocnogel CTO 5 1 Bu6muotexa 1IOK https:/m.edsoo.ru/7f41c97c¢

Hroro mo pazueny 5

Pa3zgen 4. KBAHTOBASA ®U3UKA

4.1 KopnyckyisipHO-BOTHOBOH Iyann3m 15 bubnunorexa IJOK https://m.edsoo.ru/7f41c97c
4.2 dusrka aToma 5 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
4.3 u3HKa ATOMHOTO AAPa H HIICMEHTAPHBIX 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97¢
9aCTHI]
HWroro no pazmerny 25

Pazgen S. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 ‘ DJIeMEeHTBI aCTPOHOMUU U acTPO(PU3NKU 12 ‘ bubmumoteka LIOK https://m.edsoo.ru/7f41c97¢c
HUroro no pazneny 12

Pa3uen‘ 6. DUBUNYECKHUI MPAKTUKYM
6.1 | Du3MYECKHH TPAKTHKYM 16 ‘ 16 bu6mmoreka [{OK https://m.edsoo.ru/7f41c97¢

Hroro no pazmery 16
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Pa3gen 7. OBOBIIAIOIIEE IOBTOPEHUE

CucrteMaTrnsaris 1 0000IIeHIE
MIPEAMETHOTO COIEPKAHUS U OIBITA
JeATETbHOCTH, IPUOOPETEHHOTO NIPH
n3y4yeHun Kypca ¢pusuku 10 — 11 knaccos

7.1

Hroro no pazneny

15

15
10

bubnuorexa IIOK https://m.edsoo.ru/7f41¢c97¢c

PesepBHOE BpeMst

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

170

16



https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KosauyecTBo yacoB 3 o 6
JIEKTPOHHbIE HU(POBbIE 00pa3oBaTe/ibHbIE
No o/ Tema ypoka
n/n Ma yp Beero KonTposabHbie pecypebl
padoTsI

1 dusnka — pyHIaMEHTAIbHAS HAYKa O IPHPOJIE 1 bubmmorexa I{OK https://m.edsoo.ru/7f41bf72

2 HaquLEI/I METO/I TIO3HAHUS ¥ METOJIbI MCCICI0BAHHS (PHU3HMICCKUX 1 Bubmorexa LIOK https://m.eds00.ru/7f41bf72
SIBJICHU

3 DKCNIEPHMEHT 1 TEOPH B IPOECCE NO3HAHUA PHPOTE. 1 Bbubmmoreka I{OK https://m.edsoo.ru/7f41bf72
Hab6mroieHne u 9KkCepuMeHT B Gpusnke

4 CriocoObI u3MepeHus: GPU3NUCCKUX BETHIUH 1 bubnunoreka ITOK https://m.edsoo.ru/7f41bf72

5 AGCOmOTHAs U OTHOCHUTEIIbHAS TOTPELUTHOCTH U3MEPEHUH 1 Bubmuorexa LIOK https://m.eds.ru/7f41bf72
(hU3NYECKUX BEITHYUH
MonenupoBanue B ¢pusnke. Poib u Mecto ¢pusuku B popMUpoBaHUU

6 COBPEMCHHOM HAYYHO# KapTHHBI MUPA, B IPAKTHYCCKON 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
JIeSATENIBHOCTH JIIOAEH

7 Mexanundeckoe aemkenne. Cucrema orcuera. OTHOCUTEIBHOCTh 1 Butmorexa LIOK https://m.edsoo.ru/7f41bf72
MeXaHU4eCcKoro nBrkenus. [Ipsimasi u oOpaTHas 331841 MEXaHHKH
Paauyc-BeKTOp MaTepHaibHON TOYKH, €r0 MPOCKIIHH Ha OCH

8 koopauHat. Tpaekropus. [lepemerenne. Ckopocts. Mx npoekimn 1 Bbubnuoreka [{OK https://m.edsoo.ru/7f41bf72
Ha OCH KOOPJIMHAT

9 PaBHOMepHOE MIPSMOJHHEHHOE JIBHKEHIE. I'paduueckoe onucanme 1 BuGmmorexa LIOK https://m.eds00.ru/7f41bf72
PaBHOMEPHOT'O MPSIMOJIMHEHHOTO JABUYKEHHS

10 CroxxeHue nepeMenieHui u ckopocreii. Penenue 3aiayu 1 bubnunorexa IJOK https://m.edsoo.ru/7f41bf72

11 HepaBHOMe}ziﬂoe JBIDKeHHE. MTHOBEHHAs CKOPOCTh. Y CKOpPEHHe. 1 BuGmorexa LIOK https://m.edsoo.ru/7f41bf72
[psiMosMHEHHOE IBUKEHHE C IOCTOSIHHBIM YCKOPEHHEM

12 I'paduueckoe onvcaHue NPSIMOIUHEHHOTO ABUKEHHS C TOCTOSHHBIM 1 BuGmorexa LIOK https://m.edsoo.ru/7f41bf72
YCKOpEHHEM
CBoOoniHOe majieHne. Y CKOpeHne CBOOOHOTO M eHUS.

13 3aBHCHUMOCTH KOOPAHHAT, CKOPOCTH, YCKOPSHHS OT BPEMEHH U MX 1 Bbubnuoreka [{OK https://m.edsoo.ru/7f41bf72
rpaduku

14 JBmxenue Tena, OpOIICHHOTO IO/ YTIJIOM K TOPU30HTY 1 Bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
KpuBonuneiinoe npuxeHue. /BrxeHune Mo OKpy>KHOCTH. YTIIOBas U

15 JMHEHHast cKopocTh. [lepuos u yactora. [{eHTpocTpeMUTEIbHOE 1 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
MIOJTHOE YCKOPEHHE

16 Kontponsnas pabora o reme "Kunemarnka" 1 1
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ITepssiif 3akoH HeroToHa. IHEepIMaabHble CUCTEMBI OTCUETA.

17 Ipunnun otHocuTenpHOCTU [anuies. HermHepuuanbHbIe CHCTEMBI bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
oTcuéra

18 Cuna. PaBHozelicTByromas cuina. Bropoii 3akon HeroTrona. Macca bubnuoreka ITOK https://m.edsoo.ru/7f41bf72

19 Bsaumopnetictue Ten. Tperuii 3akoH HeroToHa bubnuoreka ITOK https://m.edsoo.ru/7f41bf72

20 [puHIMn cyneprno3uiuy cuil. Pelienue 3a1a4 Ha NpUMEHEHHE Bu6mmorexa LIOK https://m.eds00.ru/7f41bf72
3ak0oHOB HproTOoHa

21 3akoH BCEMHPHOIO TArOTEHHS. DKBUBAJICHTHOCTh TPABUTAIUOHHOM Butmorexa LIOK https://m.edsoo.ru/7f41bf72
Y UHEPTHOM MacChl

22 Cuia TSHKECTH U YCKOPEHHE CBOOOIHOTO Ma[eHHS bubnuoreka ITOK https://m.edsoo.ru/7f41bf72

23 JIBmxeHre HEOECHBIX TEJ U MX MCKYCCTBEHHBIX CITYTHHKOB. [lepBast Butmiorexa LIOK hitps://m.eds00.ru/7f41bf72V
KOCMHYECKast CKOPOCTh. 3akons! Kerutepa

24 Cuna ynpyroctu. 3akon ['yka. Bec tena bubnuoreka [{OK https://m.edsoo.ru/7f41bf72

o5 Cuna TpeHIfI.SI. [Ipupona u BuabI cui TpeHud. [Br>keHne B )KUIAKOCTH Bubniorexa LIOK https://m.eds0o.ru/7f41bf72
M raze ¢ y4€TOM CHJIBI COTIPOTHBJIEHHUSI CPEJIbI

26 Hasnenue. I'uapocrarndeckoe nasnerue. Cuna Apxumesa bubnuoreka ITOK https://m.edsoo.ru/7f41bf72

27 A6comoTHO TBepaoe Teno. [TocTymnaTensHoe U BpalarebHoe BuGmiorexa LIOK https://m.eds00.ru/7f41bf72
JBIKEHHE TBEPJIOTO Tesa

28 MOMEHT CHIIbI OTHOCUTENILHO OCH BpaleHus. [11e40 cuibl bubamnorexa IJOK https://m.edsoo.ru/7f41bf72

29 CrioxeHue CUII, MPUIOKEHHBIX K TBEpAOMY Telly. LleHTp TshkecTn BuGmorexa LIOK https://m.edsoo.ru/7f41b72
Tena. Y CI0BHsI PaBHOBECHS TBEPIOTO Teya. BHpl paBHOBECHS

30 Perrenue 3amau bubnuoreka ITOK https://m.edsoo.ru/7f41bf72

31 KontponsHas padora o teme "Iunamuka. CtaTrka TBeporo TEna"
Wmnyniec MaTepruaibHOM TOYKH, CHCTEMBI MaTEPHAIBHBIX TOYEK.

32 IlenTp Macc cHCTEMBI MaTEepUAIbHBIX TOUEK. TeopeMa O IBUKCHUU bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
[EHTPA MaccC

33 WMnynisC CHITBI M M3MEHEHHE UMITYJIbCa Tella. 3aKOH COXPaHEHHUS Bu6mmorexa LIOK https://m.eds00.ru/7f41bf72
UMITyJIbca. PeakTHBHOE JIBHKEHHE

34 MOMEHT UMITYJIbca MaTepratbHOM Touku. [IpencraBienue o Butmorexa LIOK https://m.eds00.ru/7f41bf72
COXpaHEHHH MOMEHTA UMITYJIbCa B IEHTPAIBHBIX MOJISX

35 Pemenue 3amau Bubnmoreka ITOK https://m.edsoo.ru/7f41bf72

36 PaboTa Ciibt Ha MJOM H Ha KOHEUHOM NIEPEMCILCHHH, bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
I'paduueckoe nmpepcraBneHue padoThl CHIIBI. MOIITHOCTh CHITBI

37 Kunernueckas sueprus. Teopema 00 H3MEHEHUH KHHETHYECKON BuGmorexa LIOK https://m.edsoo.ru/7f41bf72

OHCPTHUHU MaTepHaﬂBHOﬁ TOYKH
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IloTennnanpbHbIE ¥ HEMTOTCHUMAIbHBIC CHIIBL. [loTeHIIMaIbHAS

38 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
sHeprus. Bropas kocMuueckas CKOpocTh
TpeThst KocMuUecKast CKOpocTh. CBsI3b pabOTHI HETIOTCHITHATBHBIX

39 CHJI C NI3MEHEHNEM MEXaHHUIECKON SHEPTHH CHCTEMBI Tell. 3aKOH 1 Bbubmmoreka ITOK https://m.edsoo.ru/7f41bf72
COXpaHEHHsI MEXaHUYECKOM IHEPTHH

40 YpyrHe  HEYNpYTHe CTONKHOBCHHS. YpaBHCHHe BepHyILiH s 1 Bu6mmorexa L{OK https://m.eds00.ru/7f41bf72
HIICaTbHOM KUIKOCTH

41 KontponpHas pabora o Teme "3aKOHBI COXpaHEHHS B MEXaHHUKe" 1

42 PasButie npeacTaBieHuit o npupoe TemioTsl. OCHOBHBIC 1 Bu6mmorexa LIOK https://m.eds00.ru/7f41bf72
nonoxxernss MKT. Inddysus. BpoyHoBckoe ABHKEHHE

43 Crpoene ra3006pa3HLva, KUJIKHX 1 TBEIBIX Tel. XapakTep 1 Bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
JIBHKCHHUS U B3aUMOJICHCTBHUS YaCTHUII BEIIECTBA

m Macca u pasmepsl MoJiekyl (atoMmoB). KonruecTBo BerecTsa. 1 BuGmiorexa LIOK https://m.edso0.ru/7f41bf72
ITocTosiHHas ABoragpo

45 Temneparypa. TertoBoe paBHoBecue. [kana [enbcus 1 Bbubnuoreka [{OK https://m.edsoo.ru/7f41bf72

46 Pemrenue 3amau 1 bubamnoreka ITOK https://m.edsoo.ru/7f41bf72

47 WneanbHelii ra3. ['a30BbIe 3aKOHEBI 1 Bu6nuoreka IIOK https://m.edsoo.ru/7f41bf72

48 VYpasuenue Menneneera-Kianeiipona. Penenue 3amgau 1 bubnunoreka ITOK https://m.edsoo.ru/7f41bf72

49 AbGcomntoTHas TemrepaTtypa. 3akoH JlaipToHa 1 Bbubnuoreka [{OK https://m.edsoo.ru/7f41bf72

50 W3omporiecchl B HACAIFHOM Ta3e ¢ MOCTOSHHBIM KOJIHYECTBOM 1 BuGmorexa LIOK https://m.eds00.ru/7f41bf72
BEIECTBA

51 l;i)(z)tg)ap;ecxoe TpeICTaBIeHNE U30MPOLIECCOB: H30TEPMa, H30X0Pa, 1 Bunorexa LIOK hitps://m.eds00.ru/7f41bf72

52 OcuoBHoe ypaBHenne MKT bubnuoreka ITOK https://m.edsoo.ru/7f41bf72

53 Pemrenue 3amau bubnmnorexa IJOK https://m.edsoo.ru/7f41bf72
Cas13b aBCOFOTHOMN TEMIIEPATYPHI TEPMOJANHAMHIECKON CHCTEMBI CO

54 Cpe/iHel KHHETHYECKOM YHEPTHEl MOCTYMAaTebHOIO TEMIOBOTO 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
JIBUKEHHS €€ YaCTUIL

55 O06o006mIeHre 1 cucTeMaTH3alus 3HaHuii mo Teme "OcHoBbl MKT" bubnuoreka ITOK https://m.edsoo.ru/7f41bf72

56 KouTtponbHas pabora o reme "OcHoBet MKT"
TepmoauHaMHuUeCcKas cucTeMa. 3alannue BHEMIHUX ycaoBuid it TJ1

57 CHCTEMbI. BHELIHNE H BHYTPCHHHE N1aDAMETPBI. HapaMeTpH..T A 1 Bbubnunorexa IJOK https://m.edsoo.ru/7f41bf72
CHCTEMBI KaK CpPEHUE 3HAUCHMS BEIMYHUH, OMUCHIBAIONIHNX ¢€ Ha
MHKPOCKOIUYECKOM YPOBHE

58 Hynesoe Hayano tepmoguHaMuky. CaMOTPOM3BOIBHAS PEaKCaIlHst 1 BuGmuorexa LIOK https://m.eds00.ru/7f41bf72

T/I cucteMbl K TEIUIOBOMY PaBHOBECHIO
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Mopens uaeanbHOro ra3a B TCPMOJUHAMUKE. YcnoBus

59 o bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
MPUMEHUMOCTH 3TOH MOJIEITH

60 Ypasnenue Menneneesa-Knaneipona n BrpaeHne it Bubmorexa LIOK https://m.eds0o.ru/7f41bf72
BHYTpPEHHEH YHEepruu

61 BerlpakeHue Uit BHyTPEHHEW SHEPTUU OJTHOATOMHOTO H/EaIbHOTO BuGmorexa LIOK https://m.edsoo.ru/7f41bf72
ra3a. KBa3ucrarnueckie U HECTAaTU4YECKUE MPOLIECCHI

62 DnemenrapHas paboTa B TepMOUMHAMUKE. BbIuucaeHue paboThl 1Mo Bu6mmorexa LIOK https://m.eds00.ru/7f41bf72
rpaduky mpoirecca Ha PV-guarpamme

63 Temnonepeaaya kak crnocob u3MeHeHust BHyTpeHHei sneprun T/ Bu6mmorexa LIOK https://m.eds00.ru/7f41bf72
CHCTEMBI 0€3 COBEpIIIEHUsI Pa0OTHI

64 KoHBEKIHsI, TEIIOMPOBOAHOCTD, U3TyYEHHUE bubnuoreka ITOK https://m.edsoo.ru/7f41bf72

65 KOJ‘II/I‘I..GCTBO TEIIoThl. TemI0éMKOCTh Tena. Y AenbHasi U MOJISIpHast Butmorexa LIOK https://m.edsoo.ru/7f41bf72
TEIIOEMKOCTH BeLIeCTBA. Y IeNbHAS TEIIOTA CTOPAHHS TOILIHBA

66 PacuéT konmruecTBa TEIJIOTHI MIPU TEILIONEpeIae Bbubnuoreka [{OK https://m.edsoo.ru/7f41bf72

67 [ousTre 06 aguabarHoM mporecce. IIepBblit 3aKOH TEPMOTUHAMHUKH bubamnorexa IJOK https://m.edsoo.ru/7f41bf72

68 KonuuecTBo TemioTsl U paboTa Kak Mepbl H3MEHEHHUS BHYTPEHHEH Butmorexa LIOK https://m.edsoo.ru/7f41bf72
sHepruu T/ cuctemsl

69 Bropoii 3aKk0H TepMOANHAMUKH [/l PABHOBECHBIX M HEPABHOBECHBIX Butmorexa LIOK https://m.edsoo.ru/7f41bf72
npotieccoB. HeoOpaTMOCTh MPUPOIHBIX MPOIECCOB

70 [puHnune! geicTBus TeruioBbix ManmH. KITJ] bubnunorexa IJOK https://m.edsoo.ru/7f41bf72

71 Makcumanbhoe 3nauerue KIT/. [ukn Kapuo bubnunorexa IJOK https://m.edsoo.ru/7f41bf72

72 Pewienue 3amau Bu6nmoreka IIOK https://m.edsoo.ru/7f41bf72

73 DKOJIOTHYECKHE ACTIEKTHI MCTIOH30BAHHS TETUIOBBIX ABHIATEINEH. BuGmorexa LIOK https://m.edsoo.ru/7f41bf72
TermnoBoe 3arps3HEHUE OKPYKAIOLICH CpeIbl

74 Pemrenue 3amau bubnmnorexa IJOK https://m.edsoo.ru/7f41bf72

75 O6001eHre u CI/ICTG'}'MaTI/ISaL[I/ISI 3HaHu# o teme "TepMoTUHAMUKA. BuGmorexa LIOK https://m.edsoo.ru/7f41bf72
TenmoBbie MalTHBI

76 KonTtponsHas pabdora o reme "Tepmoauaamuka. TerroBsie
MaluHe!"

77 IMapooOpa3oBanue u KOHIEHCAIMs. VIcIiapeHue U KHIIEHHUE. BuGmiorexa LIOK https://m.eds00.ru/7f41bf72
VY nenbHast TemoTa mapooopa3oBaHus
HaceplmeHnHble 1 HeHachIEHHbBIE apsl. KayecTBeHHAs 3aBUCHMOCTD

78 TIIOTHOCTH H JIABJIEHHS HACBIIEHHOTO MTAPa OT TEMTIEPATYPHI, HX BuGmiorexa LIOK https://m.eds00.ru/7f41bf72
HE3aBHCHMOCTH OT 00BhEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMITEPATYPBI KUTIEHHUSI OT JABJIEHUS B )KUIKOCTH

79 BnaxkxHocTh Bo3myXxa. AOCONIOTHAS I OTHOCHTEINBbHAS BIAYKHOCTh Bbubnunoreka ITOK https://m.edsoo.ru/7f41bf72
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80 Pemenue 3agau Bubnmoreka ITOK https://m.edsoo.ru/7f41bf72

81 TBePnoe teno. Kpucrammaeckue u amopdHbIe Tena. AHA30TPOTINS Bubmmorexa LIOK https://m.eds0o.ru/7f41bf72
CBOMCTB KPHUCTAJIIOB

82 [lnaBreHue ¥ KPUCTAIUTH3AITHS. Y IeNTbHAS TETIIOTA TUIABIICHHS. BuGmiorexa LIOK https://m.eds00.ru/7f41bf72
CyOnmmarnus

83 Jleqopuattin TREPAOrO TeNa. PACTKEHKE H cxatue. Caur. Bubnuoreka I{OK https://m.edsoo.ru/7f41bf72
Moaysp FOura. [penen ynpyrux aedopmanuit

84 TertoBoe PaCIIHpEHHE KHIKOCTEH 1 TBEPIBIX TeI. AHrapMOHH3M Bu6mmorexa LIOK https://m.eds00.ru/7f41bf72
TEIUIOBBIX KOJCOAHHH YaCTHI] BEIECTBA

85 IIpeobpa3oBanue sHEPrUK B (ha30BBIX EPEXOaX bubnuoreka ITOK https://m.edsoo.ru/7f41bf72

86 YpaBHeHHe TEMIOBOro Gananca bubnunoreka ITOK https://m.edsoo.ru/7f41bf72

87 Pemrenue 3amau bubamnoreka ITOK https://m.edsoo.ru/7f41bf72

88 HOBerHOCTH?e HaTsokeHne. Kamwuispusie sBierus. [[aBieHue moj Bubmmorexa LIOK https://m.eds00.ru/7f41bf72
HCKPUBJICHHOH NIOBEPXHOCTBIO xkuaKocTH. Dopmyina Jlamaca

89 OG6o0mIeHrE W CHCTEMATH3AIINS 3HAHUIH mo Teme ArperaTHsie BuGmiorexa LIOK https://m.edso0.ru/7f41bf72
cocTosiHusA BermecTBa. PasoBbie EPEXOIBI

90 KonTponsHas pa60T'e'1 o TeMe "ArperaTHblie COCTOSIHHUS BEIIECTBA. BuGmiorexa LIOK https://m.eds00.ru/7f41bf72
®da3oBbIE MEPEXOJIBI
DnexTpu3aus Tel U e€ MposBIeHUs. DIeKTpudecKuil 3aps. JBa

91 BHUJIa DJICKTPUYECCKUX 3apsA0B. [IpOBOIHUKH, TUIICKTPUKA U bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
TOJTYTIPOBOTHUKH

92 DreMeHTapHbIH SIMEKTPHUCSCKHUA 3apsi/l. 3aKOH COXpaHEHHs Bu6mmorexa LIOK https://m.eds00.ru/7f41bf72
DIIEKTPHUYECKOTO 3apsijia

93 BsaumopeticTBue 3apsinoB. Todyeunbie 3apsijpl. 3akoH Kynona bubnuoreka ITOK https://m.edsoo.ru/7f41bf72

94 Perrenve 3amau bubnuoreka ITOK https://m.edsoo.ru/7f41bf72

95 Onekrpudeckoe moie. Ero geiicTBie Ha 3MEKTPUUYECKUE 3aPSIIbI Bbubnuoreka [{OK https://m.edsoo.ru/7f41bf72
Hanpsx€aHoCTh 3nekTpudeckoro noss. [Ipo6Hsrii 3apsaa. JInaun

96 HAMpPsHKEHHOCTH 3JIEKTPHIECKOTO T0JIs. OHOPOIHOE 3JEKTPUIECKOE bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
noJie

97 [oTeHUMaTbHOCTD 3JEKTPOCTATHIECKOro MoJisl. PasHOCTh Bu6morexa LIOK https://m.eds00.ru/7f41bf72
NOTEHLMAJIOB U HANPSHKCHUE

98 [NoTeHunanbHas HEPTUs 3apsa B HJICKTPOCTATHIECCKOM MOJIE. Butmorexa LIOK https://m.eds00.ru/7f41bf72
[oTeHuMan EeKTPOCTATHYESCKOTO MOJIs

99 CB?{SB HaNPsYKECHHOCTH I1OJIA Y pa3HOCTHU MMOTCHIIUAIIOB IJIA BI/I6HI/IOTeKa HOK httpS//medSOOrU/7f4lbf72
AIIEKTPOCTATHIECKOTO TIOJISI

100 [TprHIMT Cynepno3nIN IEKTPUIECKHUX TOJIeH Bubnuoreka I{OK https://m.edsoo.ru/7f41bf72
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101 Pemenue 3agau Bubnmoreka ITOK https://m.edsoo.ru/7f41bf72
102 Ione Toueunoro 3apsiaa. [lone paBHOMEPHO 3apsKEHHON CephI bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
103 Ioxe pasromepno sapsxentoro 1o 06nEmy mapa. Hoze 1 Bubmuorexa [JOK https:/m.eds00.ru/7f41bf72
PaBHOMEPHO 3apsHKEHHOU GECKOHEUHOM TIIOCKOCTH
104 i};(:;z)fnxn B 3JICKTPOCTATUYECKOM TI0JIe. Y CIIOBHE PAaBHOBECHUS 1 Bu6mmorexa LIOK https://m.eds00.ru/7f41bf72
105 JIM3IeKTPUKY M TIOJTYTIPOBOIHUKH B SJIEKTPOCTATHUCCKOM TI0JIE 1 bubmmoreka I{OK https://m.edsoo.ru/7f41bf72
106 Konpencarop. DnekTpo€MKOCTs KOHACHCATOPA. DINEKTPOEMKOCTh 1 Bubmiorexa LIOK https://m.eds00.ru/7f41bf72
TUIOCKOTO KOH/ICHCATOPa
107 [MapannensHOE coeMHEHUE KOHICHCATOPOB 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
108 [NocnenoBarenbHOE COSMHEHHIE KOHACHCATOPOB 1 bubamnoreka IJOK https://m.edsoo.ru/7f41bf72
109 DHeprus 3apsHKEHHOT0 KOHAEHCATOPa 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
110 Pemenue 3anau 1 bubnunoreka ITOK https://m.edsoo.ru/7f41bf72
111 }lf;;jeﬂne 3apsHKCHHON YaCTHUIIBI B OTHOPOIHOM BIICKTPHIECKOM 1 Bubmmorexa LIOK https://m.eds00.ru/7f41bf72
112 Pemrenue 3amau 1 bubmmnoreka IJOK https://m.edsoo.ru/7f41bf72
113 gf;e(imeﬂne M CHCTEMaTH3aI|s 3HAHUI 110 TeMe " DIEKTPHIECKOe 1 BuGmiorexa LIOK https://m.edso0.ru/7f41bf72
114 KonrponpHast pabota no teme "Diaekrpuieckoe mosue" 1 Bbubnuoreka [{OK https://m.edsoo.ru/7f41bf72
115 Cuna Toka. [10CTOSIHHBIH TOK. Y CIIOBHSI CYIIIECTBOBAHUSI 1 Bu6mmorexa LIOK https://m.eds00.ru/7f41bf72
MOCTOSTHHOTO JICKTPUIECKOTO TOKA
116 Ucrounuku Toka. Hampspxenue u DJ1C Bbubnuoreka [{OK https://m.edsoo.ru/7f41bf72
117 3akon OMa I y4acTKa [enu. DIEKTPHIECKOE COMPOTHUBIIEHHE bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
118 3aBHCHMOCTD COMPOTUBIICHHUSI OJJHOPOJTHOTO TIPOBOHHKA OT €T0 1 BuGmorexa LIOK https://m.edsoo.ru/7f41bf72
JUTHHBI | TITOMIA M TIOTIEPEYHOTO CEUEHHUS
119 VY enbHOE CONPOTHBIICHHE BelllecTBa. Penienue 3anaq 1 bubnunorexa IJOK https://m.edsoo.ru/7f41bf72
120 [NocnenoBarensHOE, MApaUIeTbHOE, CMEIIAHHOE COETHHEHIE 1 BuGmmorexa LIOK https://m.eds00.ru/7f41bf72
MPOBOIHUKOB
121 Pacuér pa3BeTBIEHHBIX dIEKTpUUeckuX rerei. [Ipasuma Kupxroda 1 bubnnorexa IJOK https://m.edsoo.ru/7f41bf72
122 Pemrenue 3amau 1 Bbubimoreka ITOK https://m.edsoo.ru/7f41bf72
123 Pabota snexkrpuueckoro Toka. 3akoH Jxoymns —Jlenna 1 Bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
124 Pemenue 3amau 1 Bu6numoreka ITOK https://m.edsoo.ru/7f41bf72
125 MoHOCTS 31EKTpHYECKOTO TOKa. Ten10Bas MOIHOCTS, 1 Bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
BBLACIIsICMAasl HA Pe3UCTOpe
126 Pemrenue 3amau 1 bubnunoreka ITOK https://m.edsoo.ru/7f41bf72
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127 3J1C v BHyTpEHHEE COTPOTHUBIICHUE HCTOUYHUKA TOKA 1 bubmmorexa I{OK https://m.edsoo.ru/7f41bf72
128 3akon OMa A7l MOJTHOM (3aMKHYTOM) IEKTPHUYCSCKON IeTH 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
129 Pemienue 3amau 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
130 MOIIHOCTh UICTOYHHKA TOKA 1 Bubnmoreka ITOK https://m.edsoo.ru/7f41bf72
131 KopoTkoe 3ambikaHue 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
132 KonpeHcarop B 11eTH IOCTOSHHOTO TOKa 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
133 Pemenue 3agau 1 Bubnmoreka ITOK https://m.edsoo.ru/7f41bf72
134 Permenne 3aga4 1o teme "TIOCTOSHHBIN SIEKTPHUECKUM TOK" 1 Bubnmoreka ITOK https://m.edsoo.ru/7f41bf72
135 Permrenue 3amay o Teme "[10CTOSIHHBIN dJICKTpUISCKH TOK" 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
136 Permrenue 3amayu o Teme "[10CTOSIHHBIN dJIEKTPUICCKHUNA TOK" 1 bubnunoreka ITOK https://m.edsoo.ru/7f41bf72
137 O0600111eHHE U EI/ICT?'MaTI/BaHI/IH 3Hanui 1Mo Teme "IlocTosTHHEBII 1 Bubmuorexa LIOK https://m.eds.ru/7f41bf72
JNEKTPUIECKHUHI TOK
138 KontponpHas padora o teme "[1ocTOSHHBIH 3TEKTPUIECKU TOK" 1
139 3HeKTqueCKa;\I, HPOBOMMOCTE PA3THAHLIX BEMICCTE. 1 Bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
DieKkTpu4ecKuii TOK B MeTasuiax. CBEpXIpPOBOUMOCTh
140 DJIEeKTPUYECKHUH TOK B PACTBOPAX U pacILIaBax JICKTPOIUTOB. 1 Butmorexa LIOK https://m.edsoo.ru/7f41bf72
3akonbl Dapajies AJst ANSKTPOIN3a
141 DJeKTpUYecKuii TOK B ra3ax. [lnazma 1 Bbubnuoreka [{OK https://m.edsoo.ru/7f41bf72
142 DJIeKTpUYECKHii TOK B BakyyMme. BakyyMmHbie mpruOopsI 1 Bbubnuoreka [{OK https://m.edsoo.ru/7f41bf72
143 DJIEKTPUYECKHIA TOK B ITOJYIPOBOIHHKAX 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
144 [oaypOBOHUKOBBIE TPUOOPHI 1 Bbubnuoreka [{OK https://m.edsoo.ru/7f41bf72
OusnuecKkuil MpakTUKyM 1o Teme "V3mepeHne CHIIbl TOKa U
HATPSDKSHUSI B IIETIH TIOCTOSIHHOTO TOKA TIPH TIOMOIIH aHAIOTOBBIX
145 U(POBBIX U3MEPHUTENBHBIX TPUOOPOB" MITH "3HAKOMCTBO C 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
uudposoii tadboparopueit o ¢usuke. [Ipumepsl n3mepeHns
(U3UUECKHUX BEIMYHH MPHU MOMOIIH KOMIBIOTEPHBIX TATYHKOB"
146 dusnueckuii mpakTUkyMm 1o teme "N3yyenue VHepaBHOMe’I')HOFO 1 BuGmuotexa LIOK https://m.edso0.ru/7f41bf72
JIBHYKEHHUS C IIEJIBIO OMPE/ICNICHUsI MTHOBEHHOU CKOPOCTH
Ousnueckuil MpakTUKyM 1o teme "HM3mepeHue yckopeHus npu
147 MPAMOIMHCHHOM PABHOYCKOPCHHOM ABIDKCHITH IO HAKTIOHHOH 1 Bu6moteka ITOK https://m.edso0o.ru/7f41bf72
mwiockoctu" win "VccnenoBanie 3aBUCHMOCTH ITYTH OT BPEMEHH
IIPY PaBHOYCKOPEHHOM JBIDKEHUH'"
Odusnueckuil pakTUKyM 1o Teme "H3mepeHue yckopeHus
148 cBoOoHOTO TageHus" win "3yueHne ABIKCHHS Tela, OPOIICHHOTO 1 Bbubnunoreka ITOK https://m.edsoo.ru/7f41bf72

TOPU30HTAIHHO"
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duznueckuii npakTHKyM 10 TeMe "M3yueHne BIKEHUS Tela 1Mo
OKPYXHOCTH C TIOCTOSIHHOH 110 MOJIYJII0 CKOPOCTBIO" HIIH
"HccnenoBanue 3aBUCUMOCTH TIEpUOJIa 0OpaleHIss KOHHYECKOTO
MasiTHUKA OT €ro napameTpos"

®duznyeckuil mpakTUkyM o Teme "M3mepenue paBHOAEHCTBYIOLIEH
CUJIBI TIPH JABKCHUH OpPYCKa MO HAKJIOHHOM MIIOCKOCTH" Wn
"TIpoBepka rHIOTE3bI O HE3aBUCUMOCTH BPEMCHH JIBHKCHUS OpyCKa
10 HAKJIOHHOM TUIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €ro Macchl”

Om3ruecKuii MpakTUKyM 1o Teme "HccnenoBanne 3aBUCHMOCTH CHII
YIPYTOCTH, BO3HUKAIOIIMX B MIPY>KHHE H PE3NHOBOM 00paslie, OT UX
nepopmanuu" win "V3yueHue JBIKCHHS CUCTEMBI TEJI, CBSI3aHHBIX

HHUTHIO, IEpEKUHYTOH uepe3 JErkuit 010K"

Om3nuecKuil MpakTuKyM 1o teme "M3mepenne ko3 duinenra
TPEHH 10 BETWIHHE YIIIOBOTO K03 urmenTa 3aBUCUMOCTH
Frp(N)" nnm "HccnenoBanue nBrXeHUst OpycKa 10 HAKJIOHHOM
TUIOCKOCTH C IIEPEMEHHBIM K0P PUIIEHTOM TpeHHs" Wi
"M3ydeHue NBIKEHUS Ipy3a Ha BaJly ¢ TpeHHeM"

®uznyeckuil NpakTukyM 1o teme "MccnenoBanue ycnoBui
paBHOBECHSI TBEPIOTO TEJA, HMEIOIIETO OCh BPAIICHUS" HIIH
"KoHcTpynpoBaHue KpOHIITEHHOB M pacy€T CHJI YIIPYrocTH" UIIH
"M3ydeHne ycTOMYMBOCTH TBEPIOTO TeNa, UMEIOIIEro IUIONIab
oropsI"

®uznyeckuil NpakTUKyM 1o TeMe "M3mMepeHne ummysbca Teja 1o
TOpMO3HOMY TTyTH" WiIH "V3MepeHne CHIIBI TATH, CKOPOCTH MOJIENN
AIIEKTPOMOOHIIS U MOLTHOCTH CHuTbl TATH" win "CpaBHEHHE
M3MEHEHHUs UMITYJIbCa Tejla ¢ UMITyJIbcoM cuiibl” mim "MecnenoBanue
COXpPaHEeHMS UMITYNbCa IPH YIPYTrOM B3aUMOJIEHCTBUN" WK
"M3MepeHne KHHETHYECKOH YHEPTUH Tea 0 TOPMO3HOMY IyTH"

Ou3nuecKuil MpakTUKyM 1o Teme "M3yueHne H30TepMUIecKOro
npotuecca (PEKOMEHI0BaHO UCIIOIb30BaHKE HU(PPOBOi
naboparopun)" unu "U3ydeHne n30XOpHOTo mpoliecca" uin
"N3yuenune nzobapuoro nporecca" wim "[IpoBepka ypaBHEHH
coctostHus"

Om3ryecKuil MpakTUKyM 1o Teme "M3mepenne yaensHON
tertoéMkocTr" win "MccaenoBanne mporecca OCTHIBAHUS
BemecTBa" win "MccrnenoBanne aanadaTHoro mpoiecca Wiu
"M3ydeHune B3aMMOCBSI3U SHEPTHH MEKMOIIEKYIIIPHOTO
B3aMMOJICHCTBHS M TEMIIEPATYPbl KUIIEHHS KUIKOCTEeH"

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

Bu6numoreka IIOK https://m.edsoo.ru/7f41bf72

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

Bub6nuoreka IIOK https://m.edsoo.ru/7f41bf72

Bu6nuoreka IIOK https://m.edsoo.ru/7f41bf72

Bu6nmoreka IIOK https://m.edsoo.ru/7f41bf72

Bu6nmoreka IIOK https://m.edsoo.ru/7f41bf72

Bu6numoreka ITOK https://m.edsoo.ru/7f41bf72
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dusnueckuil MpakTUKyM 1o teme "M3ydyeHne 3akoHOMEpHOCTEN
ucnapenus xkuakocreil" unu "M3mepenue ynensHOU TEMIOTH
riaByieHus apaa" iy "M3ydeHre cBONCTB HACHIIICHHBIX MApOB" WiH
"H3mepenne abCcoMIOTHON BIIAXKHOCTH BO3/yXa M OLIEHKA MacChl
napoB B oMeieHun". MismMepeHue ko3 GpuiimeHTa HoBepXHOCTHOTO
HATSDKEHUS

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

158

Oum3nueckuil mpakTukyM 1o teme "HabmroneHue npespamicHus
SHEPrUu 3apsHKEHHOTO KOHJIEHCATOpa B SHEPTHUIO U3ITyUEHUs
cBeronuona" iy "M3yyeHune npoTekaHus TOKa B IEMH, COepKaliei
koHAeHcaTop" unun "PacnpeneneHue pa3HOCTH MOTEHIIMATIOB
(HampspKEHMsT) IPH TTOCIIEA0BATEIIFHOM COSANHEHUH
KOHJIEHCAaTOpOB"

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

159

dusnueckuil mpakTukyM 1o teme "HMccnenoBaHue cMeIaHHOro
coeMHeHus pe3ucTopoB" win "V3MepeHue yienbHOro
COTPOTHBJICHUS TPOBOAHUKOB" min "VccneaoBanre 3aBUCUMOCTH
CHJIBI TOKA OT HANPSDKEHUS AJISI JTaMIIbl HaKaJIMBaHUS "

Bu6nuoreka ITOK https://m.edsoo.ru/7f41bf72

160

Oduznueckuii npakTHKyM 1o Teme "HabmroneHue anektponusa’ win
"M3MmepeHue 3apsaa ofHOBaJIeHTHOro HoHa" win "HccnenoBanue
3aBUCHMOCTH CONPOTHUBIICHUS] TEPMOPE3UCTOPA OT TeMIIepaTyphr”
uny "CHATHE BONBT-aMIIEPHOM XapaKTepUCTHKH auoja"

Bu6nuoreka ITOK https://m.edsoo.ru/7f41bf72

161

162

163

PezepBHblil ypok. O6001IeHHE U CUCTeMaTH3alMs 3HaHUH 110 TeMe
"Kunemarnka"

PeseprHBIit ypok. O000IIEHNE U CHCTEMAaTH3AIUs 3HAHUH 110 TeMe
" Innamuka"

PeseprHBIit ypok. O000IIEHIE U CHCTEMAaTH3AIUs 3HAHUH 110 TeMe
"Craruka TBepaoro temna"

Bu6nuoreka IIOK https://m.edsoo.ru/7f41bf72

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

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

164

PesepBHbIit ypok. O600IIeHe U cCUCTEMaTH3aIIs 3HAHUH 110 TeMe
"3aKOHBI COXpaHEHHUsI B MEXaHHUKe"

Bu6nmoreka IIOK https://m.edsoo.ru/7f41bf72

165

166

167

PesepBHblit ypok. O600IIeHe U cCUCTeMaTH3aIUs 3HAHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON Teopuu"

PeseprHBIit ypok. O000IIEHNE U CHCTEMAaTH3AIUs 3HAHUH 110 TeMe
"TepmonuHamuka. TenaoBble MAIIUHBL"

PezepBHbIit ypok. O6001IIEHNE U cucTeMaTH3anys 3HaHUH 110 TeMe
"ArperaTHble COCTOsIHUS BelecTBa. Pa3oBbie NEpexoibl"

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

Bbubnuoreka [{OK https://m.edsoo.ru/7f41bf72

Bbubnuoreka [{OK https://m.edsoo.ru/7f41bf72

168

PesepBHbIit ypok. O000IIeHNE U CHCTEMAaTH3aIs 3HAHUH 110 TeMe
"DnekTpudeckoe mosue"

Bbubnuoreka [{OK https://m.edsoo.ru/7f41bf72

169

PesepBubIit ypok. O000ImeHe 1 cHCTeMaTH3aIUsl 3HAHUK 110 TeMe
"TToCTOSIHHBIN AJIEKTPUIECKHHA TOK"

Bu6nmoreka ITOK https://m.edsoo.ru/7f41bf72
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PezepBHbIit ypok. O000IIEHNE U cucTeMaTH3alys 3HAHUH IO TeMe

17
0 "Toxu B pa3nuy4HbIX cpenax”

1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 8



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

11 KJIACC

KoandecTBo yacoB

Ne Tema vpoKka K DyeKkTpoHHbIe U pPoBbIe 00pa3oBaTeIbHbIE
n/n Yp Beero OHTPOJILHbIE pecypeb
PadoThI

1 B3anmoeiicTBrE MOCTOSHHBIX MATHUTOB U MPOBOHUKOB C TOKOM. 1 Bumorexa LIOK https://m.eds00.ru/7f41c97¢
MaruutHoe none. ['unoreza Amnepa

2 BeKT?p MArHHTHOH HHyKLUH. [IpuHOUT CYTEPHO3UIIMUA MATHUTHBIX 1 Bumorexa LIOK https://m.eds00.ru/7f41c97¢
nojieil. JIMHUM MarHUTHOM WHYKIIUH

3 MarsuTHO€ noJie NPOBOJHKKa ¢ TOKOM. OmbIT Dpcrena 1 bubnumoteka LIOK https://m.edsoo.ru/7f41c97¢

4 Cua Amrepa, e€ HampaBlICHHE H MOIYTb 1 bubnuotexa LIOK https://m.edsoo.ru/7f41c97¢

5 Pemenue 3amau 1 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c

6 [Mpumenenue 3akoHa AMrepa. DJIeKTpOU3MEPUTEIbHbIC IPHUOOPHI 1 bubnunorexa IJOK https://m.edsoo.ru/7f41c97c

7 Cuna Jlopenna, eé HanpaBJIeHHE U MOLYITb. [IBHKCHHE 3apsKEHHOM 1 Bu6morexa LIOK https://m.eds00.ru/7f41c97¢
YaCTHUIIBI B OJHOPOIHOM MarHUTHOM TIOJIE

8 Penienue 3amau bu6nuoreka IIOK https://m.edsoo.ru/7f41c97c

9 Pabota cunet Jlopenua bubmmoreka ITOK https://m.edsoo.ru/7f41c97c

10 Pemenue 3amau bubmmoreka ITOK https://m.edsoo.ru/7f41c97c

11 MarkuTHoe nose 8 BeiecTse. dEppOMArHETHKH, Napa- u 1 Bu6moreka ITOK https://m.edsoo.ru/7f41c97¢
JMaMarHeTUKH

12 Ocrosibie cBoiicTsa deppomarnernios. Ilpumenenue 1 bu6mmoteka L{OK https://m.edsoo.ru/7f41c97¢
(beppOMarHeTHKOB

13 Pemenue 3ama4 o reMme "MarsutHoe nose" bubmmoreka ITOK https://m.edsoo.ru/7f41c97c

14 Pemenue 3amau no teme "MaruuTtHoe mnosie" bu6nuoreka LIOK https://m.edsoo.ru/7f41c97¢c

15 SIBJIeHME DIEKTPOMATHUTHOM MHAYKINH. [I0TOK BEKTOpA MATHUTHOM 1 Bu6miorexa LIOK https://m.eds00.ru/7f41c97¢
HHIYKIIAA

16 OC uHIyKIUH 1 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c

17 3aKkoH eKTpOMarHuTHO# nuaykiunn dapanes 1 bubmmoreka ITOK https://m.edsoo.ru/7f41c97¢c

18 Buxpeoe anekrpuueckoe moie. Toku Dyko 1 bubmmorexa L{OK https://m.edsoo.ru/7f41c97¢

19 DJIC UHIYKIUK B IBHKYIIMXCS IPOBOTHUKAX 1 bu6nuoreka IIOK https://m.edsoo.ru/7f41¢c97¢c

20 Pemenne 3amau 1 bubmmorexa IIOK https://m.edsoo.ru/7f41c97c

21 [paBuio Jlenmna 1 bubmmorexa IIOK https://m.edsoo.ru/7f41c97c

29 TI/IOI;):;}IKTI/IBHOCTL. Karyiika WHIyKTHBHOCTH B II€ITH OCTOSHHOTO 1 Butmorexa LIOK https://m.eds00.ru/7f41c97¢

23 Senenue camonuaykitun. DJ[C caMOMHIyKITHH 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41c97¢
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3HepFI/IH MAarHmMTHOTO IOJIA KaTYIIKKU C TOKOM. 3J'IeKTp0MaFHI/ITHOC

24 Houte Bbubmuoteka LIOK https://m.edsoo.ru/7f41c97¢

25 Pemienue 3amau bu6mmoreka IIOK https://m.edsoo.ru/7f41c97¢c

26 O06o01IeHne 1 cUCTeMaTH3aLMsI 3HAaHUH 110 TeMe "JJeKTpoJuHaMKKa" bubnumotexa LIOK https://m.edsoo.ru/7f41c97¢

27 KontpomnsHas padora o teme "DiaexTpoguHaMuKka'

28 Komnebarenpnas cucrema. CBoOoaHbIe Konebanus. ["apMoHaeckue Bu6muorexa LIOK https://m.edso.ru/741c97c
KoJieOaHus

29 KI/IHeMaTI:Iqecxoe U INHAMAYECKOE ONMCAaHKe KOJIeOATEIbHBIX BuGmorexa LIOK https://m.eds0o.ru/7f41c97¢
IBIDKCHHUI
DHepreTHIECcKoe OMUcaHne. BEIBOA TMHAMUYECKOTO OIMCAHHS

30 rapMOHUYECKUX KOJIEOAHUI U3 UX YHEPTETUUECKOTO U bubnunoreka IJOK https://m.edsoo.ru/7f41c97c
KHHEMAaTHYIECKOTO OMUCAHUSI

31 Awmmutyna u dasa kosaedaHuit bubnunorexa IJOK https://m.edsoo.ru/7f41c97c
Ilepuon u yacrora xonedanuil. [lepnox MampIx cBOOOIHBIX

32 KOJIeOaHUI MATEMATHIECKOTO MasgTHUKA. [1epro1 CBOOOIHBIX bubnuotexa LIOK https://m.edsoo.ru/7f41c97¢
KOJICOAHHN MPYKHUHHOTO MasTHHKA

33 3aryxarorue konedanus. BoiHyxaeHHbie konebanus. Pesonanc bubmurorexa ITOK https://m.edsoo.ru/7f41c97¢c

34 ABTOKOIE0AHMS bu6nuoreka IIOK https://m.edsoo.ru/7f41c97¢c

35 Pemenue 3amau bubmmoreka ITOK https://m.edsoo.ru/7f41c97c

36 YpOK—KOH(bepe"HumI MexaHnueckue KoneOaHus B My3bIKaJIbHBIX Bubsorexa LIOK https://m.edsoo.ru/7f41c97¢
HHCTPYMEHTaX

37 O606H.IGHI/I'E’: U CHCTeMaTH3alysl 3HaHui 10 TeMe "MexaHuueckue Bu6miorexa LIOK https://m.eds00.ru/7f41c97¢
KOJIeOaHUs

38 DjeKTpoMarHuTHbIE Kojie0anus. KojeGarenbHbIil KOHTYP bubauorexa ITOK https://m.edsoo.ru/7f41c97¢c

39 dopmyna TE)MCOHa. CBsi3b aMIUTUTYIBI 3apsiJia KOHAEHCATOpa C BuGnnotexa LIOK https:/m.edso0.ru/7f41c97¢
AMIUTUTY/IOM CHIIBI TOKA B KOJIe0aTeIhHOM KOHTYPE

40 3aKOoH COXpaHEHHs IHEPTHUHU B UICATHLHOM KOJIeOaTeIbHOM KOHTYpE bubnunorexa IJOK https://m.edsoo.ru/7f41c97c

a1 3aTyxarouue 3JIeKTPOMarHuTHbIE KojeOanust. BoIHYK1eHHbIE Bu6miorexa LIOK https://m.eds00.ru/7f41c97¢
9JIEKTPOMATHUTHBIE KOJIeOaHUs

42 E)GKpaeMeHHLII/I TOK. Pe3UcTOp 1 KOHICHCATOP B LIEMHU MEPEMEHHOTO Butmorexa LIOK https://m.eds00.ru/7f41c97¢

43 Karymka MHIYKTUBHOCTH B II€TIH IEPEMEHHOTO TOKa bubmumoteka LIOK https://m.edsoo.ru/7f41c97¢c

44 3akoH OMa AJ1s1 3NEKTPUIECKOH LenH MEPEeMEHHOTO TOKa bubnunorexa IJOK https://m.edsoo.ru/7f41c97c

45 MoLHOCTh IEPEMEHHOT0 TOKa. AMIUTUTYJHOE U ACHCTBYOLICS Butmorexa LIOK https://m.eds00.ru/7f41c97¢
3HAYCHHUE CUJIBI TOKA M HANPSKCHHUSI

46 Pe30HaHC B 3JIEKTPUIECKO# [EeTTH bu6mmoreka [{OK https://m.edsoo.ru/7f41c97¢
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47 Pemenue 3amau bub6numorexa IIOK https://m.edsoo.ru/7f41¢c97¢c

48 Vinean HiIif pascopmatop ;Hp OM3BOJCTBO, TEpenatia 1 bubauoreka I{OK https://m.edsoo.ru/7f41c97¢c
MOTpeOIICHHE STIEKTPHUIECKON SHEPTHH

49 DKONOTHIECKHE PHCKH TIPH TTPOU3BOICTBE DIEKTPOIHEPTHH. BuGmorexa LIOK https://m.eds0o.ru/7f41c97¢
KysbTypa HCToabp30BaHus 3JEKTPOIHEPTHH B TOBCETHEBHOM JKU3HA

50 Pemenne 3amgau bub6numorexa IIOK https://m.edsoo.ru/7f41¢c97¢c

51 Pemenue 3amau bub6numorexa ITOK https://m.edsoo.ru/7f41¢c97¢c

52 ?606meme 1 CHCTEMATHSAIIA SHAHMI MO TEME Bubnnorexa ITOK https://m.edsoo.ru/7f41c97¢c

DJNeKTpOMarHuTHHIE KOJIeOaHHs

53 MexaHu4ecKre BOJTHBI. XapaKTePHCTHKA MEXaHHUECKUX BOJTH bubnuotexa LIOK https://m.edsoo.ru/7f41c97¢

54 CBoiicTBa MEXaHUYECKUX BOJIH bubmmoreka ITOK https://m.edsoo.ru/7f41c97c

55 3ByK. XapakTepUCTHKH 3ByKa bubmurorexa ITOK https://m.edsoo.ru/7f41c97¢c

56 IC/LHe(EEfSByK u yapTpassyk. ILlymoBoe sarpssnenne okpyxkatomeit Bu6moteka ITOK https://m.edsoo.ru/7f41c97¢

57 Pemenue 3amau bubmmoreka ITOK https://m.edsoo.ru/7f41c97c

58 DJEeKTPOMATrHUTHBIE BOJIHBI. M31ydeHre 3JIeKTPOMAarHUTHBIX BOJTH bubnunorexa IJOK https://m.edsoo.ru/7f41c97c

59 ]?:;}E)rna 3JIEKTPOMATHUTHBIX BOJH. CBOHCTBA 3IIEKTPOMATrHUTHBIX Bu6morexa LIOK https://m.eds00.ru/7f41c97¢

60 I1Ixasa 3;eKTPOMAarHUTHBIX BOJIH. [IpMeHEHHE 3JIEKTPOMArHUTHBIX Bu6morexa LIOK https://m.eds00.ru/7f41c97¢
BOJIH B TEXHHKE M OBITY

61 [IpuHuMITE pafHOCBASH 1 TeNeBHACHNS. Pajonokaus. Bubnnorexa I{OK https://m.edsoo.ru/7f41c97¢
DNeKTPOMArHUTHOE 3arPA3HEHIE OKPYKAIOIICH CPEIbl

62 Konrposnsnas pabora no teme "KoneGanus u BOJHbI" bubmuorexa ITOK https://m.edsoo.ru/7f41c97c

63 Caert. 3aKOH NPSIMOJMHEHHOTO PACIPOCTPAHEHHS CBETA bubauorexa ITOK https://m.edsoo.ru/7f41c97¢c

64 Pemenve 3a1a4 Ha IPUMEHEHHE 3aKOHA TIPSIMOJIMHERHOTO Bu6miorexa LIOK https://m.eds00.ru/7f41c97¢
pacrtpoCcTpaHeHHs CBETa

65 Otpakenue cBeta. [Iockoe 3epkano. Chepuueckoe 3epKaio bubnunorexa IJOK https://m.edsoo.ru/7f41c97c
[Ipenomenue cBeta. AGCOMIOTHBIN U OTHOCUTENLHBIHN MOKa3aTeh

66 npenomienus. [loiHoe BHyTpeHHee oTpakerue. [IpeaenbHbIi yroi bu6mmoteka [{OK https://m.edsoo.ru/7f41c97¢
MOJTHOTO BHYTPEHHETO OTPasKCHHUSI

67 Ssen;zﬂne 3aj1a4 Ha IPUMEHEHUE 3aKOHOB OTPAKEHUS U MPETOMIIEHHSI Butmorexa LIOK https://m.eds00.ru/7f41c97¢

68 Xon mydeit B npusme. Jucnepcust cBera. CroxkHbIiT cocTap 6enoro Butmorexa LIOK https://m.eds00.ru/7f41c97¢
cBera. Lser

69 JIunzel. DoKycHOE PACCTOSIHUE M ONTHYECKAsk CHJIA JIMH3BI bubmumoteka LIOK https://m.edsoo.ru/7f41c97c
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HOCTpOCHI/Ie I/I306pa)KeHI/II71 B JJMH3aX U UX CHUCTeMaX. YBEIUUCHHUE

70 [ 1 bub6muoreka ITOK https://m.edsoo.ru/7f41c97¢c
71 Egﬁg:ﬁ:iig Ha TOCTPOCHHE H300PaXCHHH, Oy HacMBIX ¢ 1 Bubnnorexa ITOK https://m.edsoo.ru/7f41c97¢c
72 I'ma3 kak ontuyeckas cHCTeMa 1 bu6mmoreka IIOK https://m.edsoo.ru/7f41c97¢c
73 Pemenwe 3anadq. [Ipemess IPUMEHNMOCTH T€OMETPHIECKOM ONITHKH 1 bu6mmoteka [{OK https://m.edsoo.ru/7f41c97¢
74 CKOpOCTh CBETA U METOJIbI €€ M3MEPCHUS 1 bu6mmoteka [{OK https://m.edsoo.ru/7f41c97¢
75 Hucniepcus cBera 1 bu6mmoreka IIOK https://m.edsoo.ru/7f41c97¢c
76 Wnrepdepennns ceera 1 bubnuotexa LIOK https://m.edsoo.ru/7f41c97¢
77 ﬁzgphf;;:;e MCTOUHHKH. Y CIOBHS HAGIIONCHHS MAKCHMYMOB H 1 Bubnuoreka ITOK https://m.edsoo.ru/7f41c97¢c
78 Penienue 3amau bu6nuoreka IIOK https://m.edsoo.ru/7f41c97¢c
79 IMpumMeneHne nHTEPHEPEHIUH bubnuotexa LIOK https://m.edsoo.ru/7f41c97¢
80 Hubpakius cBeta bubnunoreka IJOK https://m.edsoo.ru/7f41c97c
81 ﬁ:ﬁ’; ?\Z;S;?Ha” pemeTKa. VCn0BHe HaOMONCHHA IIABHBIX 1 bubnnoreka IIOK https://m.edsoo.ru/7f41c97¢
82 Penienue 3amau 1 bu6nuoreka IIOK https://m.edsoo.ru/7f41c97¢c
83 IMonepevHOCTH CBETOBBIX BOJH. [lomspusaniis cBeTa 1 bubnuotexa L{OK https://m.edsoo.ru/7f41c97¢
84 Pemenue 3amau 1 bubmmoreka ITOK https://m.edsoo.ru/7f41c97¢c
85 CBETOBbIC SIBJICHUS B TIPUPOJIE 1 bubnuorexa IJOK https://m.edsoo.ru/7f41c97c
86 O6001LIEHNE ¥ CHCTEMATU3AMs 3HaHui 1o Teme "Onruka" 1 Bbubnuoreka LIOK https://m.edsoo.ru/7f41¢c97¢c
87 KonTpospHas pabota mo teme «OnTukay 1 bubnnoteka LIOK https://m.edsoo.ru/7f41c97¢
88 ;I;:;TI;I;?;?:;ﬁf;ﬁ(;;)TI:IHEJZCgﬁzzﬁzﬁﬁiﬁﬁm' SaKomb 1 Bbubnmorexa IIOK https://m.edsoo.ru/7f41c97¢c
89 IMocTynaThl CEHUAIBHOM TEOPUH OTHOCUTEIHEHOCTH 1 bu6mmoteka LIOK https://m.edsoo.ru/7f41c97¢
[IpocTpancTBeHHO-BpeMeHHOI nHTepBal. [IpeodpazoBanus JlopeHa.
90 Ycnosue npuanHHOCTH. OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH. 1 bubnunorexa IJOK https://m.edsoo.ru/7f41c97c
3amejuieHIE BPEMEHHU U COKPAIICHUE JTHHBI
91 DHeprus ¥ UIMITYJIbC PEJISITHBUCTCKOM YaCTHIIBI 1 bubmumoteka LIOK https://m.edsoo.ru/7f41c97c
92 gzs;; Pl;laii)l;locﬂaHepmeﬁ 1 UMIIYJIbCOM PEJIATUBUCTCKOMN YaCTHULIBL. 1 BuGnnotexa LIOK https:/m.edso0.ru/7f41ca7c
93 PaBHOBECHOE TEIIIOBOE M3IYUCHUE bu6mmoreka [{OK https://m.edsoo.ru/7f41c97¢
94 3akoH cMenienus Buna bu6nuoreka ITOK https://m.edsoo.ru/7f41c97¢c
95 l'umore3a M. [lnanka o kBaHTax. DOTOHEI bubnunorexa ITOK https://m.edsoo.ru/7f41c97c
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96 DHeprus v UMITYIbC POTOHA bu6mmoteka [{OK https://m.edsoo.ru/7f41c97¢
97 ®oroaddext. Onbitsr A. I'. Crosnerosa. 3akoHsl HoTo3hdekra Bbubnuotexa LIOK https://m.edsoo.ru/7f41c97¢
98 Vpasnenue Diiurreiina At porospdexra. "Kpacnas rpamua 1 bu6mmoteka [TOK https://m.edsoo.ru/7f41c97¢
¢dorodrddexra
99 Hasnenue csera. Onpitel I1. H. JIeGenesa bub6numorexa ITOK https://m.edsoo.ru/7f41¢c97¢c
100 BoJIHOBBIE CBOICTBA YaCTHII bub6numorexa IIOK https://m.edsoo.ru/7f41¢c97¢c
101 Boxmt ne bpoitna. Jlmna Bostbt e bpoiina  pasmeper odnactu 1 Bu6muoreka L[OK https://m.eds00.ru/7f41¢97c
JIOKANU3ALMH ABMKYLICHCS YaCTHIBI
102 KopryckysispHO-BOJIHOBO# Ayannu3m bubnuotexa LIOK https://m.edsoo.ru/7f41c97¢
103 Jubdpakiust 23IeKTPOHOB Ha KPUCTAILIAX bubnunorexa IJOK https://m.edsoo.ru/7f41c97c
104 Cneumbm«} VSMCEPEHHI B MHKPOMHPE. CootHomenis 1 bu6nmnoreka LIOK https://m.edsoo.ru/7f41c97¢
Heomnpeaenéunocteii [eiizenbepra
105 Pemenue rpaduueckux 3amay bubnuotexa LIOK https://m.edsoo.ru/7f41c97¢
106 Pemenne pacyéTHbIX 3a1a4 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
107 KOHTpOHf Has pa6ofa o Temaw: "Ocroser CTO", "Kopyckyapro- 1 bubnuotexa LIOK https://m.edsoo.ru/7f41c97¢
BOJIHOBOH TyasTi3M
108 OIBITHI 110 MCCIIEAOBAHUIO CTPOCHHS aToMa. [ itaHeTapHast MOJIEIb 1 Bu6morexa LIOK https://m.eds00.ru/7f41c97¢
aroma Pesepdopna
109 IMocrysater bopa 1 bubmmotexa L{OK https://m.edsoo.ru/7f41c97¢
110 Busl criektpoB. ClieKTp ypOBHE#H SHEPrHH aTOMa BOAOPOIa 1 bubnunorexa IJOK https://m.edsoo.ru/7f41c97c
111 CHOHTaHHOE U BBIHYKACHHOE U3JTyYeHUE CBETA 1 bubnunorexa IJOK https://m.edsoo.ru/7f41c97c
112 Jlazep 1 bubmmotexa L{OK https://m.edsoo.ru/7f41c97¢
113 Hyxmonnas moznens sinpa [eiizenOepra-lBanenko. 3apsa 1 MaccoBoe 1 BuGmorexa [OK https://m.edso.ru/741c97c
uncio siapa. M3oromsl. PanoakTHBHOCT
3aKoH paAroakTUBHOTO pacnana. CBoiicTBa HOHU3UPYIOIIETO
114 u3nydeHus. BiansHue painoaKTHBHOCTH Ha KHBBIE OPTaHU3MBIL. 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41c97¢
Jo3umerpus
DHeprus CBA3M HYKJIOHOB B sizipe. SlnepHsie cuibl. JledexT maccor
115 ANIpA. SInepHbIe peaxiyi. Snepupie peakToper. Ipobnemer 1 bubauoreka ITOK https://m.edsoo.ru/7f41c97¢
VIIPaBISIEMOTO TEPMOSIICPHOTO CHHTE3a. DKOIOTHIECKHUE ACTICKTHI
Pas3BUTHS SACPHON DHEPTETHKH
MeTo1bI pEeTHCTPAINK M UCCIIEIOBAHMUS DIICMEHTAPHBIX TACTHII.
116 dyHIaMEHTaIbHBIC B3aUMOICUCTBHsI. BapnoHbI, ME30HBI H JICTITOHBL. 1 BuGmorexa LIOK hitps://m.eds00.ru/7f41c97¢

[Ipencranenne o CrannaptHo# Moaenu. KBapk-TaiooHHAsS MOIETHh
aJ[pOHOB
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®dusuka 3a npenenamu CtannapTHoil Mmoaenu. TémHast MaTepus u

117 . . bub6muoreka ITOK https://m.edsoo.ru/7f41c97¢c
TéMHast SHeprus. EMuHCTBO prsmyeckoit KapTHHBI MUpa

118 Orarsl pa3BUTHS aCTPOHOMHUH. 3HAUEHHE aCTPOHOMUH bubnuotexa LIOK https://m.edsoo.ru/7f41c97¢

119 [TpiMenMOCTE, 5aKOHOB USHKH JUIA OOBACHEHHA NPHPOIEL . bu6mmoteka [TOK https://m.edsoo.ru/7f41c97¢
KOCMHYECKIX 00beKTOB. MeTOABI aCTPOHOMHYECKUX HCCIIETOBAaHUN

120 CoBpeMEHHBIC ONITUYECKUE TEICCKOIIBI, PATHOTEICCKOIIBL, Bu6morexa LIOK https://m.edsoo.ru/7f41¢97¢
BHeaTMOC(epHast aCTPOHOMHS

121 Bup 38é3aH0T0 HeOa. Co3Be3aus, ApKue 3BE3/IBI, IIAHETHI, MX Bu6morexa LIOK https://m.edsoo.ru/7f41¢97¢
BUIMMOC JIBH)KCHUC

122 CoHeuHas cucreMa. ?onHue. ConHeuHas akTHBHOCTE. VICTOYHHNK Bubmmorexa LIOK https://m.edsoo.ru/7f41¢97¢
sHeprun CoJHITA U 3BE3]

123 3BE37BI, UX OCHOBHL’I'G XapakTepuCTUKU. JnarpamMma "crieKTpanbHbIH Bubmmorexa LIOK https://m.edsoo.ru/7f41¢97¢
KJIacC — CBETUMOCTD

124 3Be3/1bl IVIABHOMU 110CIIEI0BATEILHOCTH bubmmoreka ITOK https://m.edsoo.ru/7f41c97c

125 Buyrpennee cTpoeine 3883 COBpeMeHHH.‘? MPEACTABACHIA O Bubmuotexa ITOK https://m.edsoo.ru/7f41c97¢
MIPOUCXOXKACHUH U 3BOrOIMU COJTHIIA U 3BE3[T. DTaIbl )KU3HU 3BE3]

126 Maieunsiit [1yts — Hama ["anaktuka. Tumsl ranaktuk. Y€pHble ObIPBI Buborexa LOK https://m.edso.ru/741c97c
B siIpaxX TaJaKTHK

127 Bcenennas. Pacmmpernune Beenennoit. 3akon Xa606ma. Teopus Buborexa LOK https://m.edso.ru/741c97c
Bonemoro B3peiBa. PennkroBoe u3myueHme

128 MacrurabHast cTpyktypa BeenenHoi. MeraranakTuka bubnuorexa IJOK https://m.edsoo.ru/7f41c97c

129 Hepeméuupie npo0dieMbl aCTpOHOMUU bubnunorexa IJOK https://m.edsoo.ru/7f41c97c
duznyeckuil npakTukyM 1o teme "HccnenoBanue MarHUTHOTO MOJIS

130 HOCTOANHEIX MarHIfTOB ,I,MH HCCHeHOBaHHve CBOMCTB bubnunoreka IJOK https://m.edsoo.ru/7f41c97c
(deppomarreTrkoB" win "VcciaenqoBanue qeicTBUS TOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
duznyeckuil npakTukyM no teme "Usmepenue cuisl Ammnepa" win

131 ,,HSyquHe SABHCHMOCTH CHITbI Awmriepa ot CHIbI TOKA" Wi bubnuorexa IJOK https://m.edsoo.ru/7f41c97c

OnpeneneHre MATHUTHOW MHTYKIIMK Ha OCHOBE M3MEPCHHUS CIUTBI

Amnepa"
duznueckuil npakTukyM 1o teme "MccnenoBanue siBieHUs

132 ANIEKTPOMArHUTHOM nHAYKIUK" Wik "OnpenereHne HHIYKIUU bub6mmoreka IIOK https://m.edsoo.ru/7f41c97¢c
BHXPEBOI0 MarHUTHOTO NoJs"
Oduzndeckuii mpakTukym 1o teme "MccaenoBanue siBICHUS

133 camomHayKiwn" win "COopKa MOJIENHU IEKTPOMATrHUTHOTO bub6immorexa ITOK https://m.edsoo.ru/7f41c97¢

reseparopa"
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134

135

136

®duznyeckuii npakTHKyM 10 TeMe "M3MepeHne neprnoa cBOOOAHBIX
KoJIeOaHWH HUTSIHOTO M NPY>KMHHOTO MasiTHUKOB"

Om3mueckuii mpakTukyMm 1o teme "IIpeoOpazoBaHme YHEPTUH B
MIPY>KHHHOM MasiTHUKe"

Om3nueckuii mpakTUKyMm 1o Teme "MccaemoBanne mepeMeHHOro TOKa
yepes3 MOCIIe0BATENFHO COCMHEHHBIE KOHIEHCATOP, KaTyIIKY U
pesucrop" win "VccneqoBanue paboTh HCTOYHUKOB CBETA B TN
MIEpEeMEHHOTO TOKa"

bubmuoreka ITOK https://m.edsoo.ru/7f41c97c

bub6numorexa IIOK https://m.edsoo.ru/7f41¢c97¢c

bub6nuorexa IIOK https://m.edsoo.ru/7f41¢c97¢c

137

Om3nuecKuii MpakTUKyM 1o TeMme "M3ydeHne mapaMeTpoB 3ByKOBOI
BOJIHBI"

bub6numorexa IIOK https://m.edsoo.ru/7f41¢c97¢c

138

dusnueckuil MpakTUKyM 1o teme "M3mepeHue nokasarens
npenomiieHus ctekaa" win "llonyyeHne n3o00pakeHus B CUCTEME U3
IJIOCKOTO 3epKaja v JUH3HI"

bubaunorexa ITOK https://m.edsoo.ru/7f41c97¢c

139

140

141

dusnueckuii mpakTukyMm o teme "HccnenoBanue 3aBHCUMOCTH
(hOKYCHOTO pacCTOSTHHS OT BELIECTBA (Ha MPUMeEpe KHUIKUX JIUH3)"
i "M3mepenne GOoKyCHOr0 pacCcTOSIHHS PACCEUBAIOLIHMX JIHH3"
Om3nueckuii mpakTukyMm 1o teme "HaOmronenne audpaximm,
uHTep(EpEHINH U MoJIsipu3aluy ceera”

®duznyeckuil npakTukyM 1o teme "OmnpenenaeHue UMIyJbca U
SHEPTHH PEJIITUBHCTCKUX YacTHIL (10 poTOrpadusiM TPEKOB
3apsDKEHHBIX YaCTHUI] B MATHUTHOM MoJie)"

bubmunorexa ITOK https://m.edsoo.ru/7f41c97¢

bubaunorexa ITOK https://m.edsoo.ru/7f41c97¢

bubmmoreka ITOK https://m.edsoo.ru/7f41c97c

142

®duznyeckuil npakTukyM 1o teme "M3mepenue nocrossHuol [lnanka
Ha OCHOBe uccienoBanus Gporodddexra" wm "HccnenoBanme
3aBUCHMOCTH CHJIBI TOKA Yepe3 CBETOIMO/ OT HANpsHKEeHUs "

bubmmoreka ITOK https://m.edsoo.ru/7f41c97c

143

dusnueckuii mpakTukyMm 1o teme "HMccaenoBanue crekTpa
Pa3peXEHHOTO aTOMAPHOT0 BOAOPO/a U H3MEPEHNE ITOCTOSTHHOM
Punbepra"

bubmmoreka ITOK https://m.edsoo.ru/7f41c97¢c

144

dusnueckuil mpakTukyMm 1o teme "HccienoBanne paanoakTHBHOTO
¢oHa ¢ ucnonp3oBaHueM jgo3uMeTpa" win "V3ydeHue noraoueHus
OeTa-4acTul| ATFOMUHHEM"

Bbubnuoreka LIOK https://m.edsoo.ru/7f41¢c97¢c

145

Omnueckuii mpakTukyMm 1o teme "HaOmronerns 38€31H0r0 HebOa
HEBOOPYKEHHBIM TJIa30M C UCTIOJIH30BAaHUEM KOMITBIOTEPHBIX
TIPUIIOKESHUH JJIs1 OTIpeieNIEHHUs TIOJIOKEHUST HeOEeCHBIX 00BEKTOB HA
KOHKPETHYIO JIaTy: OCHOBHBIE co3Be31usi CEBEPHOTO MOMYIIaApHsl U
spkue 3BE361" un "HalOmonenus B Tesieckon JIyHBI, TUIaHET,
TYMaHHOCTEH U 3BE3HBIX CKOIICHUI"

bu6nuoreka IIOK https://m.edsoo.ru/7f41¢c97¢c

146

O60061IeHre 1 cHCTeMaTH3aIyst 3HaHUH. POk GH3UKH 1 aCTPOHOMHN
B 9KOHOMHYECKOU, TEXHOJOTUIECKOM, COITUATLHON M 3THICCKOMN
chepax nesTeNbHOCTH YeIOBEKa

bu6nuoreka ITOK https://m.edsoo.ru/7f41c97¢c
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O06o0eHne u cucteMaTH3anus 3HaHui. Ponb n MmecTo pusnku u

147 . . bub6muoreka ITOK https://m.edsoo.ru/7f41c97¢c
ACTPOHOMHH B COBPEMEHHOW HAyYHOH KapTHHE MHUPa
O06006meHne 1 cucTeMaTi3anus 3HaHui. Ponb pusmdaeckoit Teopun B
148 (hOopMHUPOBAHNY TIPENICTABICHIA O (PU3UIECKOI KapTHHE MUPa, MECTO Bubmiorexa LIOK https://m.edsoo.ru/741c97¢
(U3MYECKOM KapTUHBI MUpa B OOILEM DSy COBPEMEHHBIX — :
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUH O IPUPO/IE
149 O6o0I1IeHe U CUCTeMaTH3alus 3HaHui Mo TeMe "Kunemarnka" bub6mmoreka IIOK https://m.edsoo.ru/7f41c97¢c
150 OO6o0I1IeHNe U CUCTeMAaTH3alus 3HaHui Mo TeMe "Kunemarnka" bub6mmoreka IIOK https://m.edsoo.ru/7f41c97¢c
151 OGO00LIEHNE U CHCTEMATU3AlMs 3HaHUi 1Mo Teme "J{nHamuka" bub6numorexa IIOK https://m.edsoo.ru/7f41¢c97¢c
152 ?ei(;?meﬁne W cUCTeMaTu3alus 3HaHuii o teme "CraTrka TBEpIOro Bu6morexa LIOK https://m.eds00.ru/7f41c97¢
153 O6obmerme 1 CI/ICTCMaTI'/'ISaI_lI/IH SHAHMI{ 110 TeMe "3aKOHbI bubnunoreka L[OK https://m.edsoo.ru/7f41c97c
COXpaHEHHs] B MEXaHHUKE
154 O6obmenue u CHCTEMATHSAII SHAMI 0 TEME Ocroset bubnuotexa LIOK https://m.edsoo.ru/7f41c97¢
MOJICKYJIIPHO-KUHETHYECKOI TeOpUH
155 O6o0061IeHE U CI/ICTe"MaTI/ISaHI/ISI 3HaHuit Mo teme "TepMoarHAMUKA. Bu6mmorexa LIOK https://m.edsoo.ru/7f41¢97¢
TemnnoBkie MalIUHbBI
156 O06001ICHIE U CHCTEMATH3AIMS 3HAHHIA n()"TeMe ArperartHbie Bu6mmorexa LIOK https://m.edsoo.ru/7f41¢97¢
cocTosiHus BeniecTBa. Ma3oBbIe MEPEXOIbI
157 gf;eg}ueﬁne U CUCTEMAaTH3allus 3HAHUIA 10 TeMe "DIeKTPUIECKOe Bumorexa LIOK https://m.eds00.ru/7f41c97¢
158 O0001IEeHnE I/IvCI/ICT?'MaTI/I?,aLlI/ISI 3HaHuil 1o TeMe "TIoCTOsHHBIN Bubmmorexa LIOK https://m.edsoo.ru/7f41¢97¢
INEKTPUUCSCKHUI TOK
159 g)i;ig?me 1 CHCTEMATH3ALIA SHAHIIL 10 TeMe "TOKH B pasIHHEIX bu6mmoreka L{OK https://m.edsoo.ru/7f41c97¢
160 O0001IeHNE ¥ cUCTEMATU3aLMs 3HaHU| 110 Teme "MarautHoe mosie” bubmmoreka ITOK https://m.edsoo.ru/7f41c97¢c
161 'I"e3epBHLII/I ypok. O60061IeHHe 1/'1' CHCTEMaTH3allUs 3HAaHHUH 110 TEME Bu6morexa LIOK https://m.eds00.ru/7f41c97¢
DJIeKTpOMArHUTHASI HHTYKIIUS
162 E’e?;epBHI:II/I YPOK. OGOGH.[CHKIC M CUCTEMAaTHU3alus 3HaHUH 110 TeEME Bubmmorexa LOK https://m.edsoo.ru/7f41¢97¢
MexaHuueckue Kojaebanus
163 }?e3epBHLm ypok. O6obmierne n SHCTeMaTmaum 3HaHU 10 Teme Bubmiorexa LIOK https://m.edso.ru/741c97¢
DNeKTpOMarHuTHbIE KOJeOaHus
164 vI'De3epBHLH/I ypok. O6o0mmenne u CI/ICTeMaTI/BaiII/IS{ 3HaHUH 10 TeMe Bubsorexa LIOK https://m.eds0o.ru/7f41c97¢
MeXaHUYECKHE U DIIEKTPOMArHUTHBIE BOJIHBI
165 Pe3sepBHbIii ypok. O6G00IIEHHE U CUCTEMATH3AINS 3HAHUM 10 TeMe Butmorexa LIOK https://m.eds00.ru/7f41c97¢

"OnTuka"
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Pe3zepBHbIit ypok. O0001LIEHHE U CUCTEMATH3ALNS 3HAHUH 110 TeMe

166 "Octiosst CTO" 1 Bbu6nuoreka LIOK https://m.edsoo.ru/7f41c97¢

167 vI"es',epBl-HﬂI/I YPOK. O6o61ue}51/1e 71 CI/ICT'E?MaTI/ISa].[I/IH 3HAHMUI 10 TEME 1 BuGmmorexa LIOK https://m.edso0.ru/7f41c97¢
KopiryckyasipHO-BOITHOBOH qyain3M

168 vI"es',epBl-HﬂI/I ypo?f. O000111eHNE ¥ CHCTEMATH3ALHS 3HAHUI 110 TEME 1 BuGmmorexa LIOK https://m.edso0.ru/7f41c97¢
dwu3rka aToMa

169 ’1')e3epBHLII/I ypok. O600IICHHE U CUCTeMAaTH3AIHs iHaHI/II/I 0 TeMe 1 BuGmiorexa LIOK https://m.edsoo.ru/7f41c97c
®du3KKa AaTOMHOTO Spa U JJIEMEHTAPHBIX YACTHII

170 ’1')e3epBHLII/I YPOK. O606H16"HI/Ie 1 CUCTEMAaTH3allks 3HAHUH 110 TeMe 1 BuGmuorexa LIOK https://m.edsoo.ru/7f41¢97c
OneMeHTHI acTpOQU3UKH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

®dwusuka, 10 kmacc/ Kabapaua O.D., Opnos B.A., OBenuuk 3.E. u apyrue; nmon penaxkiuei
ITuackoro A.A., KabGapmuna O.®., AxuumonepHoe obOmectBo «M3marenbcTBo
«IIpocsemienne»

®dwusuka, 11 kracc/ Kabapauua O.D., 'mazynoB A.T., OpnoB B.A. u apyrue; noa pegaxkiuei
[Muackoro  A.A., Kabapmuna O.D., AxuuonepHoe obmectBo  «M3garenbeTBo
«[IpocBemienue»

®dusuka 10 kimace, Kabapaua O.0., Opnos B.A., OBenunk D.E. nox penakmueii [Inackoro,
m3narenbetBo "llpocBemenue” 2019

®usuka 11 knacc, Kabapaun O.D., Opnos B.A., ['mazynoB A.T. nox penakiueit [lunckoro,
m3natensctBo "[IpocBemenue” 2019

METOANYECKHUE MATEPHUAJIBI IJISA YUYUTEJIA

Hemunoa M.IO., EI'D- 2022 ®wusuka. TumnoBble 53K3aMeHAIIMOHHBIC BapwaHThL. 30
BapHaHTOB, U31aTeNbCcTBO: HannonansHoe oopasosanue, 2022 .

Hemunosa, ['pubos, ['uromno: EI'D 2023 ®duzuka. Tunossie 3k3aMeHaIIMOHHbBIE BapuaHTHI. 30
BapHUaHTOB, U3/aTeiabcTBO: HanmonansHoe obpasosanue, 2021 .

A.I1. PermkeBuy, CoopHuk 3aaa4 o ¢usuke 10-11 ki1, mocodue yist o61ieo0pazoBaTeIbHbIX
yupexnaenuit, JIpoda, Mocksa, 2018

OUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
UHTEPHET

bub6mmoreka [{OK https://m.edsoo.ru/7f41c97¢c

bubanorexa I{OK https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41bf72

		2023-10-11T17:01:45+0400
	Васильева Елена Викторовна




