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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢Qu3KMke Ha ypOBHE CpeaHero obiero ooOpa3oBaHus pa3zpaboTaHa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHMH K pe3yjbTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeNbHOU
nporpammel, mipencraBieHHbix B @I'OC COO, a Takke ¢ yu€rom (enepanpHOi pabodeit
nporpaMMbl  BocnuTanuss ¥ KoHunenuuum mnpenopaBaHust ydeOHoro mnpenmera «®Pusuka» B
oOpa3oBaTeNnbHBIX oOpraHuzanusx Poccuiickoit  @enepauuy, peaqu3yrolUX OCHOBHBIE
o0pa3oBaTesibHbIE IPOTPAMMBI.

[Iporpamma 1o ¢u3uke ompenenseT o00s3aTeIbHOE IMPEIMETHOE  COJEp)KaHHE,
YCTaHaBIMBAET PEKOMEHYEMYIO IOCJIEOBATEILHOCTh U3YyYEHHUs TEM U pa3JlieloB y4eOHOro
npeaMera ¢ yd4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOIMKH Y4eOHOro
mpoliecca, BO3PAaCTHBIX ocoOeHHOcTed oOywaromuxcs. [Iporpamma 1o  ¢usuke naér
NpEeCTaBICHUE O IEJAX, COACPIKaHUM, OOIIeH cTparernu OOy4YeHHs, BOCIUTAHUS W PAa3BUTHUS
o0yuaroImuxcs cpecTBaMH yueOHoro npeamera «dusnka» Ha yriryOJaEéHHOM ypOBHE.

N3yuenne kypca OU3UMKM YIIyOJEHHOTO YpOBHSA TIO3BOJIAET pEajlM30BaTh 3aqayud
npo¢eCCUOHATBLHON OPHEHTAIMH, HANpPABICHO Ha CO3/JaHUE YCIOBUU JJIsl MPOSIBICHHUS CBOUX
UHTEIJIEKTYaJIbHBIX W TBOPYECKHMX CIIOCOOHOCTEM KaXIbIM OOy4aroummcsi, KOTOpbIE
HEOOXOAMMBI U1 TMPOAOKEHHUS O00pa3oBaHUS B OpraHU3aUsaX MNPo(ecCHOHATBHOTO
00pa30BaHus M0 pa3IMYHBIM PU3UKO-TEXHUUYECKUM M UHKEHEPHBIM CIIEIIHATILHOCTSIM.

B mporpamme mo ¢usukKe OInpenensioTcs IUIAHUpyeMble pe3yJIbTaThl OCBOCHHUS Kypca
¢u3MKM Ha YpOBHE CpenHero oOuero o0pa3oBaHUsA: JHMYHOCTHBIE, MeETalpeIMETHBIE,
npeaMeTHbIe (Ha yrimyOnéHHOM ypoBHE). HayuHO-MeToH0m0rnueckor OCHOBOM TSl pa3paboTKH
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM U IpPEeIMETHBIM pe3yjbTaTaM OOydaroluxcs,
OCBOMBILIKX MPOrpaMMy 10 (U3UKE HA YPOBHE CpPeHEro o0Iero oopa3oBaHus Ha yriyOnEHHOM
YPOBHE, SIBIISIETCA CUCTEMHO-IEATEILHOCTHBIN MOIXO/.

[Iporpamma o gu3uke BKIIIOYAET:

IUITAHUPYEMBbIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3MKM Ha YriyOlnEHHOM YpOBHE, B TOM
Yyclie IPeIMETHbIE Pe3yJIbTaThl 10 roJjaM 00y4eHus;

conepxanue yueOHoro npeamera «Pusukay mo rogam oOyueHHs.

[Iporpamma mo ¢u3uke MMeeT NPUMEPHBIM XapakTep M MOXKET ObITh MCIOJIb30BaHa
YUUTEIAMU (PU3MKH JUIsl COCTABJIEHUS CBOUX pabOUnX MPOrpamM.

[lporpamma 1O (Qu3MKE HE CKOBBIBAET TBOPUYECKYIO WHHUIMATUBY YUyUTeNeH U
IPEIOCTABISAET BO3MOXKHOCTU Ul pealu3alUd pPa3IMYHBIX METOJUWYECKUX IOAXOAOB K
npernofaBaHuio (GHU3MKKH Ha yriayOJIEHHOM YpOBHE IMPHU YCIOBUH COXPAHECHHS O0sS3aTeIbHOU
4aCTH COAEP KAHMA Kypca.

dusmka Kak Hayka o Haubosee oOIIMX 3aKOHAX MPHUPOJIbL, BEICTYNAasl B KAUYECTBE yUeOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKpPY)KaloLIeM MHpE.
HIkombHBIH Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMHA MJIsi €CTECTBEHHO-HAYUYHBIX yUEOHBIX
IPEIMETOB, IOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U ABICHUN, U3y4aeMbIX
XuMHel, Ouonoruei, pusmdeckoir reorpadueit u actpoHomueil. Vcrnonp3oBaHWe U aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUI OMpeAeNnsio XapakTep M OypHOE pa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJIOTHI B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TIIOJyYEHHUS HOBBIX
MaTepuajioB C 3aJaHHBIMH CBOWCTBaMH. M3yueHune GU3WKKM BHOCUT OCHOBHOM BKJIaa B
(GopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOydaromierocs, B (OpMHpPOBaHUE
YMEHUI MPUMEHATH HAYYHbIH METOJ] TO3HAHUS IIPU BIOJHEHUH UMH YU€OHBIX UCCIICTOBAHHIA.



B ocHOBy kypca ¢u3NKK Ha ypOBHE CpeaHEro o0Iero oOpa3oBaHus MOJIOKEH PsII UIEH,
KOTOpBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBHHU C HEH KypC SBISETCS IOTUYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX PasaesioB (PU3UKH, BKIIOYAET KAaK BOMPOCHI KIACCHYECKOH, Tak U
COBPEMEHHOW (DU3UKH.

Hoea zenepanuzayuu. B cooTBEeTCTBUM ¢ HEH Matepuan Kypca (Gu3MKu 0O0bEIUHEH
BOKpYT (u3muueckux Teopuil. Bemymum B Kypce sBisercs (popMHUpOBaHUE MPEICTaBICHHUM O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanysi pearnoNaraeT CIoIb30BaHUE TYMaHUTAPHOTO
noTeHuuana (U3n4ecKoil HayKu, OCMBICTICHHE CBA3HM Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU MPoOIeMaMHu.

Hoea npuknaonoiu nanpagnennocmu. Kypc ¢usuku  yriayOnéHHOro  ypoBHS
IpeoiaraeT 3HaKOMCTBO C IIMPOKHM KPYTOM TEXHUYECKHX U TEXHOJOTUYECKHUX MPHUIIOKCHHUN
M3YUYEHHBIX TCOPUH U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCS Ha YPOBHE OOIIMUX MPEICTaBICHUN
U COBpEMEHHbIE TEXHUYECKUE YCTPOUCTBA, M TEXHOJIOTHUH.

Hoea »rxonozuzayuu peaausyercs IMOCPEACTBOM BBEICHUS HIIEMEHTOB COJEpIKaHUS,
NOCBAUIEHHBIX JKOJIOTUYECKHM TpoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHUS MpoOIeM palliOHAILHOTO MPUPOIOTIONIb30BAHUS U
9KOJIOTHUECKOHN 0€30MacHOCTH.

OcBoeHue cosepkaHusl MPOrpaMMbl 0 (PU3UKE JOJKHO ObITh OCTPOSHO HA MPUHIUIAX
CHCTEMHO-AEATEITFHOCTHOTO moaxoxa. st Gu3uKy peann3aius 3TUX MPUHIUIIOB 0a3upyeTcs Ha
HCIIOJIb30BAaHUU CAMOCTOATEIBHOIO AKCIEPUMEHTa KaK IOCTOSHHO JAeHMCTBYyIOLIEro Qaxkropa
yueOHOoro mpouecca. [lng yrayOn€HHOrO YpOBHS — OTO CHUCTEMa CaMOCTOSTEIHHOTO
YUYEHHUYECKOT0 OJKCIIEPHUMEHTA, BKJIIOYAIOUIET0 (POHTANbHbIE YYCHHYECKHE OIBITHl IPH
U3yYeHUH HOBOI'O MaTepuana, JiaboparopHble paboThl M paboThl mpakTtukyma. [lpu sTom
BO3MOXHBI JIBa crioco0a peann3anuu GU3NUecKoro MpakTuKyMa. B mepBoM cirydae mpakTHKyM
npoBoauTcs 60 B koHme 10 m 11 kmaccoB, OO TOCHE MEPBOTO M BTOPOTO IMOJIYTOAWN B
KaXIOM U3 3TUX KJ1accoB. BTopoii cmoco0 — 3To uHTerpaiusi padoT MpakTUKyMa B CUCTEMY
71a00paTOpHBIX PaboOT, KOTOpPbIE MPOBOAATCS B Mpoliecce u3yueHus paszena (temsl). [Ipu stom
1oJ paboTaMH MPAKTUKyMa MOHUMAETCS CAMOCTOSITEIIbHOE UCCIIEIOBAaHHE, KOTOPOE TIPOBOIUTCS
10 PyKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAAa 0€3 MOMIAaroBoil MHCTPYKIIUH.

B mporpamme no ¢usnke cucteMa Y4eHHYECKOTO SKCIIEpUMEHTa, 1a00paTOPHBIX paboT U
MPAaKTUKyMa TPEeJCTaBIeHa eIUHBIM MepeyHeM. BrIOOp TEMATHKU IS 3TUX BUIOB YUYCHUYECKHIX
NPaKTUYECKUX PadOT OCYIIECTBIISIETCS YYaCTHUKAMH 00pa30oBaTEIBHOTO MpoIecca MCXOIs U3
OCOOCHHOCTEH TMMOYypPOYHOTO IUIAHUPOBAaHUS M OCHameHus kaOwHeta (usuku. Ilpu sTOM
oOecrieynBaeTcsl OBJaJCHHE OOYYAIOIIMMUCA YMEHHUSMH TMPOBOJIUTH MpPSIMbIE U KOCBEHHBIC
U3MEpPEHUs, MCCIEeNOBaHUs 3aBHCUMOCTEH (PM3NYECKHX BEIMYMH M IIOCTAHOBKY OIIBITOB IIO
POBEPKE MPEUIOKEHHBIX THITOTE3.

bonbiioe BHUMaHME yAeNseTcsl PEIIEHUIO0 Pacu€THBIX M Ka4eCTBEHHBIX 3a4ay. [Ipu sTom
JUISE pacu€THBIX 3a7lad MPUOPUTETOM SIBISIOTCS 3a/a4d C SBHO 3aJJaHHOW M HESIBHO 3aJlaHHOM
¢u3nuecKoil MOJeNbI0, MO3BOJISIOMINE TPUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, Tak ¥ MHTErpUpys MpUMEHEHHE 3HAHWU W3 pa3HBIX pas3zaeinoB. s
KayeCTBEHHBIX 3aJady IMPUOPUTETOM SIBISIOTCS 3aJaHus Ha OOBsICHEHHe/IpeJcKa3aHue
npoTeKaHusi (PU3NYECKUX SBICHUI U MPOIECCOB B OKPY’KAIOIIEH >KU3HM, TpeOyromue BriOopa
¢u3uuecKoil MoeH Uil CUTyaluy MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanmsMu PI'OC COO k MaTepHabHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOTO Tporecca Kypce (U3MKU yTiyOJEHHOTO YPOBHS Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHUs JIOJDKEH H3ydaThCsl B YCIOBHMSIX NpeAMETHOro kabuHera. B kaOunerte
(Gu3uKN T0JKHO OBITH HE0OX0AUMOE JTabopaTopHoe 000pyTOBaHKE /7S BHITIOJTHEHUS YKa3aHHBIX
B IIpoTrpaMMe 1o (pU3MKe YYCHHIECKHX OITBITOB, TAOOPAaTOPHBIX padoT W paboT MpaKTUKyMa, a
TaKXe JIEMOHCTPAllMOHHOE 000pyA0BaHHE.

JleMoHCTpanlMoHHOE 000pynoBaHHEe (OPMHUPYETCSs B COOTBETCTBUM C IPHHLUIOM
MUHHMMAJIbHON JOCTaTOUYHOCTH M 00ECIEeUMBACT MOCTAHOBKY NMEPEUMCICHHBIX B MpOrpaMMme Mo
¢u3uKe KIFOYEBHIX JEMOHCTPALWH JJIsl HMCCIEJOBAHUS M3yYaeMbIX SIBICHHH M TIPOILIECCOB,
SMIMPHUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHU.

JlaGopaTopHOoe 00OpyZOBaHHE A YUYEHHMUYECKUX IMPaKTHYECKUX paboT ¢opmupyercss B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M oOecreuuBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. Temarnueckue KOMIUIEKTHI J1aOOpaTOPHOrOo OOOpYIOBaHUS JOJDKHBI OBITH
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJOIOBBIX M LU(PPOBBIX MPUOOPOB, a TAKXKE
KOMITbIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOpaTOpHil.

OCHOBHBIMU 1IETISIMU U3Y4EHUS (PU3UKU B 001IEM 00pa30BAHUU SBIISIOTCS:

dbopmupoBaHrE UHTEpECA U CTPEMIICHHUST 00YUAIOMIUXCSI K HAYYHOMY U3YYE€HUIO TIPUPOIHI,
pa3BUTHE UX UHTEJUIEKTyalIbHBIX ¥ TBOPUECKUX CIIOCOOHOCTEH;

pasBUTHE TMPEACTaBIEHUH O HAydHOM MeETOA€ TMO3HaHus U (OpMHUpPOBaHHE
UCCIIEI0BATEILCKOTO OTHOIIEHHS K OKPY/KAIOIIUM SIBIICHHSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PECHHS KaK pe3yjbTaTa M3YyYEHHS OCHOB CTPOCHUS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

dopmHpoBaHUEe YMEHHH OOBSICHATH SIBICHUS C MCHOJb30BaHUEM (PU3MUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

¢dbopMHpOBaHUE TPEACTABICHUN O pOMU (U3UKU JUISL Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEICTABICHUM O BO3MOXHBIX cdepax Oyaymer mnpodeccnoHaTbHOU
NEeSTEIbHOCTH, CBSI3aHHBIX C (DM3MKOHM, IMOJArOTOBKA K JalbHEHIIeMy OOyYEeHHI0 B 3TOM
HarpaBJICHUH.

JloctuxeHune 3TuUX Ieseld 00ecTeurBaeTCsl PELICHUEM CIEAYIOIIMX 3ajady B IpOIecce
M3y4YeHUs Kypca (U3UKU Ha YPOBHE CPEIHETO 00IIEro 0Opa3oBaHUs:

npuoOpeTeHne CcUcTeMbl 3HaHUNH 00 O0mUX (QU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAs] MEXAHUKY, MOJICKYJISIPHYIO (PU3UKY, HJIEKTPOANHAMHKY, KBAHTOBYIO (DH3UKY
M 3JIEMEHTHI acTPO(HU3HKH;

(GopMHpOBaHNE YMEHUIN NPUMEHATh TEOPETHUECKUE 3HAHUS 7151 O0BSICHEHUS (PU3NYECKUX
SBJICHUH B IIPUPOJE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B IOBCEAHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB pEIICHUS PA3IMYHbIX 3a/1a4 C SBHO 33JJaHHOM (PU3NUECKON MOJIEINbIO,
3a1a4, TOJPa3yMEBAIOIINX CAMOCTOATENBHOE CO3MaHMEe (U3UYECKON MOJETH, aJIeKBAaTHOM
YCIIOBHSIM 3aJjaui, B TOM YHCJIE 3a/1a4 HHXXEHEPHOT'0 XapakTepa;

NOHUMaHHE (PU3NYECKMX OCHOB M MPHUHLMUIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHU HAa OKPYIKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMHU CaMOCTOSITEIFHOTO TUTAHUPOBAHHUS M TPOBEACHUS (U3NIECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTauuy HHGPOpMAlMK, ONpEIENeHHs JOCTOBEPHOCTH
HOJyYEHHOTO pe3yJibTara;

CO3JJaHUE YCJIOBUHM JUIsl Pa3BUTHUs yMEHUU IPOCKTHO-UCCIIEI0BATEIbCKONW, TBOPYECKOU
NeSITeTbHOCTH;



pa3BuTHe UHTEpeca K chepaM mpoPecCHOHATILHON AeSTEILHOCTH, CBSI3aHHOM ¢ (PU3UKOM.

B cootBerctBum ¢ tpeboBanusmu PI'OC COO yrayOnéHHBIM YpPOBEHb H3yYCHHS
yueOHOoro mnpenmera «®PusnMka» Ha ypOBHE CpeAHEro o0Imero oOpa3oBaHUsA BBIOMpaeTCs
00yYaromuMucs, TUIAHUPYIOMIUMHU TPOAODKEHHE 00pa30BaHMs MO CHEHUATBHOCTAM (PHU3UKO-
TEXHUYECKOTO MTPOQUIISL.

Ha n3yuenue pusuku (yriyO0nEHHBIA YPOBEHB) HA YPOBHE CPEIHEr0 00IIero 00pa3oBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 yacoB (5 yacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEJIETIO).

[Ipemmaraemslii B mporpamme 1o Gu3NKe MepeueHb JaO0PaTOPHBIX U MPAKTHIECKUX PadoOT
ABIIIETCS. PEKOMEH/JIOBAaHHBIM, YYHUTEIb JEJaeT BBHIOOpP MpOBeAeHHUsS 1a00paTOpHBIX padboT u
OTIBITOB C yYETOM MHIUBUAYATbHBIX OCOOCHHOCTEN 00yYarOIINXCSl.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pasznen 1. HayuHblii MeTOJ NO3HAHMS NPUPOABL.

®dusnka — GyHAaMEHTaNbHAs Hayka o npupoje. HaydHplii MeTO] MO3HAHUS W METOJIbI
UCCIeNoBaHus PU3NIECKUX SIBICHUM.

DKCTIEpUMEHT U TEOpHs B TMpoIlecce MO3HAHUS MpUposl. HabmoaeHne u SKCrepuMeHT B
¢dusuke.

Cnioco0bl n3mMepeHus: GU3NYECKUX BEIMYMH (aHAJIOTOBBIE W IU(POBBIE W3MEPUTEIHHBIC
puOOPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[MorpemHocTn U3MepeHnit GU3NUECKUX BETUINH (a0COTIOTHAS M OTHOCUTEIbHAS).

MopenupoBanue (HU3UUYECKUX SIBJICHUN M MPOIECCOB (MaTepuaibHas TOYKa, aOCOJIIOTHO
TBEPJI0E TEJIO, UcATbHAS KUAKOCTh, HACAUTBHBIN Ta3, TOYCUHbIN 3apsn). [ unmoreza. dusnyeckuii
3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Du3nyecKkas Teopusl.

Pons u mecto ¢us3uku B (OPMHPOBAHMM COBPEMEHHON HAaydyHOW KapTUHBI MHpa, B
MPaKTUYECKON JEATETLHOCTH JIFOJICH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomul, nPaKMUKym.

W3mepenne cuiibl TOKa M HANpsOKEHUS B LEMU TMOCTOSHHOTO TOKa MpPHU TMOMOIIU
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HakoMCTBO ¢ u(ppoBoii aboparopueii mo ¢usuke. [Ipumepsr n3mMepeHus GU3NIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JATYHUKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBmkeHHE. OTHOCHTENBHOCTh MEXaHMUYeCKoro ABmxkeHus. Cucrema
oTcUéra.

[Tpsimast 1 oOpaTHas 3aa4M MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOYKHM, €r0 MPOEKIMH Ha OCH CHCTEMBI KOOpPIWHAT.
Tpaexropus.

[Tepememienne, CKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEeMbl KoopAuHAT. CloKeHHEe MepeMelleHui u
CIIOKEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABUKEHUE. 3aBUCUMOCTb KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTePUATBHON TOYKH OT BPEMEHH U UX TPpa(UKH.

CBoOogHoe majzeHue. YcCKopeHue cBOOOAHOTrO majeHus. J[BrkeHuwe Tena, OpOIIEHHOTO
MOJT YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJAMHAT, CKOPOCTH U YCKOPEHUSI MaTepUaibHON TOUKU
OT BPEMEHH U UX IpapuKu.

KpuBonuneiiHoe nBukeHue. J{BUKEHHE MAaTEPUAIBHON TOYKH IO OKPYKHOCTH. YTJIOBAS U
nuHenHas ckopocTh. Ilepwon m vactora oOpamenus. LleHTpocTpemuTenbHOe (HOpMaIbHOE),
KacaTelbHOE (TaHTeHIMAFHOE) U TIOJTHOE YCKOPEHUE MaTePUAIbHOM TOUKH.

TexHu4ecKkue YCTPONUCTBA W TEXHOJOTUYECKHE MPOLECCHl: CHUAOMETP, JBHXKCHHE
CHApSIJIOB, IICTTHEIC, IeCTepEHYATHIC U PEMEHHBIC TIepeaadn, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETa, MILTIOCTPALM KHHEMAaTHYECKUX XapaKTePUCTHK JBHKEHUSI.

CriocoOsI uccae10BaHuUS IBIKEHUH.

Nnmroctparust mpeaenbHOro mepexo/ia U H3MEepEeHne MrHOBEHHON CKOPOCTH.



[IpeobpazoBanue ABMKEHHUI C HCTIOIB30BAHIEM MEXAaHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Hab6nronenue aBmxeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPHU3OHTAJIBHO.

Hampasnenne ckopoCTH Npy IBUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoi CKOPOCTH B PEIyKTOPE.

CpaBHeHME TTyTEH, TPACKTOPU, CKOPOCTEN IBHIKEHUSI OJJHOTO M TOTO € TeJla B Pa3HbIX
CHUCTEMax OTCYETA.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

N3yueHne HepaBHOMEPHOTO IBUKEHUS C LIEbIO ONPEAEIEHUS] MTHOBEHHOU CKOPOCTH.

W3mepenne yCKOpeHuss NpH MNPSMOJIMHEHHOM pAaBHOYCKOPEHHOM JBHKEHHHM 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHU NPU PABHOYCKOPEHHOM JIBUKEHUM.

N3mepenue yckopeHusi cBOOOJHOrO MasieHus: (PEKOMEHI0BAaHO UCIIOJIb30BAHUE LIUPPOBOIA
1abopaTopun).

W3ydenne nBuXKEeHHs Tea, OPOIICHHOTO TOPU30HTaIbHO. [IpoBepka rumoTessl 0 mpsiMoin
IIPONOPLUOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO IOJETA U HAYAJIBHOM CKOPOCTBIO TEJA.

N3yuenue nBuxkeHMs Teaa M0 OKPYKHOCTH C MTOCTOSHHOM 10 MOJYJIIO CKOPOCTBIO.

HccnenoBanne 3aBUCHUMOCTH IepHofa oOOpalleHHus KOHHMYECKOro MasTHHKa OT €ro
napameTpoB.

Tema 2. /lunamuxa.

[Iepssbiit 3akoH HeroToHa. MHEpuManbHbe cUCTEMBI OTCUETA. I[pMHIIMIT OTHOCUTEIBHOCTH
["anunes. HemnepuuanbHble CUCTEMBI OTCUETa (OMpeaesieHUe, IPUMEPHI).

Macca rena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HproTOHA 11711 MaTepUaIbHON TOYKHU.

Tperunii 3akoH HpI0TOHA [171s1 MaTEPUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPAaBUTALIMOHHON U MHEPTHOW MacCCHl.

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOJHOTO TMaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI U OT Treorpaduueckoil mupoTsl. J[BrkeHHe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. IlepBas kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akon ['yka. Bec Tena. Bec tena, ABuxky1erocsi ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe tpenuwe. Cwiia TpeHUS CKOJBXKEHMS M CHJAa TPEHHUS IOKOS.
Koadpdurment tpenus. Cuna conpoTUBIEHUS NpU ABMKCHUU TeNa B KUAKOCTU WIM Tasze, e
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO JBUKECHHUSL.

Hasnenue. ['unpocrarnueckoe napnenue. Cuna Apxumena.

TexHu4eckne yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOAIUIMITHUKH, JIBUXECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenne ABM>XEHUS TN B MHEPLMAIBHBIX M HEMHEPIMAIBHBIX CUCTEMAX OTCUETA.

[IpyHUIMIT OTHOCUTEIBHOCTH.

Kauenune nAByX HLMIMHAPOB WM IIAPOB Pa3HOM Macchl C OJMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIBHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHeHue paBHOAECHCTBYIONIEH IPUIIOKEHHBIX K TEIYy CHUJI C IPOM3BECHUEM MacChl Tesa
Ha €ro yCKOPEHUE B UHEPLMAIBHONW CHUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOIIMX B PE3YJIbTATE B3AUMOJICUCTBHS TEll.

H3mepenune macc no B3aMMOIEUCTBHIO.

HesecomocTs.



Bec Tena npu yCKOpeHHOM ITOABEME U ITaJICHHAH.

[leHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHuE CUII TPEHUS NIOKOs, KAUEHUS U CKOJIbKCHHUS.

Yuenuueckuii saxcnepumenm, nadopamopnsie pabomaul, nPAKMUKyM.

W3mepenne paBHOEHCTBYIOMIECH CHIT IPU IBUKEHUN OpyCKa 10 HAKIOHHOH IJIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCHUMOCTH BpPEMEHM JBHXEHHUA Opycka IO HaKIOHHOMH
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.

HccnenoBanue 3aBUCHUMOCTH CWJI YNIPYTOCTH, BO3HMKAIOUIMX B IMPYXKUHE U PE3NHOBOM
oOpa3iie, OT uX AchopMaIiim.

N3yueHne NBUKEHUS CUCTEMBI TN, CBA3aHHBIX HUTBIO, IEPEKUHYTOHN uepes3 JErkuii OJI0K.

N3mepenue ko3¢ uiieHTa TpeHHus Mo BEeIMYMHE YIIIOBOr0 KO3 PHUIMEHTa 3aBUCUMOCTH
FTP(N)'

HccrnenoBanme nBUWKEHHS Opycka 10 HAKJIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
KO3 PUITUEHTOM TpEHUS.

N3ydeHue NBUKEHUS Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

Ab6comotHO TBEpAOE Teno. [locTynarenbHOe U BpallaTeIbHOE JIBUKEHUE TBEPIOTO TEja.
MOMEHT CHIIBI OTHOCUTENBHO Ocu BpameHus. [lnedo cunbl. CnoxeHue cui, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTn Tena.

VYcnoBus paBHOBeCUs TBEPIAOTO TEIA.

YcroitunBoe, HeyCTOHINBOE, O€3pa3IMIHOE PABHOBECHE.

TexHuueckue yCcTpONCTBAa M TEXHOJOTHMYECKHUE MPOILIECChI: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, peiéTyaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, npaKmMuKym.

HccnenoBanue ycioBUi paBHOBECHS TBEPIOTO TeJla, UMEIOIIErO OCh BPALCHMS.

KoHcTpynpoBanne KpOHIITENHOB U pacy€T CUIl YIIPYTOCTH.

N3ydeHne yCTOMYUBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIONIab OMOPBI.

Tema 4. 3akonvl COXpaHeHUn 6 MEXAHUKE.

Hmnynbec MaTepuaabHONW TOUYKH, CUCTEMBl MaTepUalbHbIX TOodeK. LleHTp macc cuctemsl
MaTepUajIbHBIX TOUYEK. TeopeMa o0 JBUKEHUH LIEHTPa Macc.

HNMnynbece cuibl 1 N3MEHEHUE UMITYJIbCA TENIA.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMKEHHE.

MoMeHT umIynbca MaTepUalnbHOM TOYKH. IlpencraBieHue O COXpaHEHHH MOMEHTa
HMITYJIbCA B EHTPAIBHBIX MOJISX.

PaGoTa cunbsl Ha MaloM M Ha KOHEYHOM nepemelneHuu. ['papuyeckoe mpeacraBieHue
paboThI CUITBI.

MoniHOCTb CHUIIBIL.

Kunernueckasi sHeprusi MaTepuaqbHOH TOUKH. Teopema 00 M3MEHEHHUHM KHHETHYECKOU
SHEPrUU MaTepUAIBHON TOYKHU.

[ToreHnnanbHBIE M HENMOTEHUMANBHBIE cuibl. [loTeHnuanbHas sHeprus. [loTeHnuaneHas
SHEPTUsl YIpyro nehopMHpPOBAHHOW NpYyKUHBL. [loTeHIManbHas SHEPrUs Tesla B OJAHOPOIHOM



rpaBUTAIMOHHOM moJie. [loTeHunanbpHas 3HEpPrus Tejla B TPaBUTALMOHHOM II0JIE€ OJHOPOIHOTO
nrapa (BHyTpH U BHe 11apa). Bropas kocMuueckas ckopocTb. TpeThst KocMUUYecKas CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIIMATBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW IHEPTHH CHUCTEMbI
TeJ. 3aKOH COXPAaHEHHSI MEXAHUUECKOU SHEPIHUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

VpaBHenue bepHym 17 uacanbHOM >KUIKOCTH KaK CJEJACTBHE 3aKOHA COXpPAaHEHUS
MEXaHUYECKOH IHEPTUH.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLIECCHI: ABHKEHUE PAKET, BOAOMET,
KONEp, MPYKUHHBIN MICTOJIET, THPOCKOI, (PUTYPHOE KaTaHWE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

H3mepenne MOITHOCTH CHJIBI.

W3MeHeHne 3Hepruu Teja MpU COBEPIICHUN PadOTHI.

B3aumHble npeBpanieHrss KUHETUYECKONM W NMOTEHUMAIBHOM SHEPruid IpH JECUCTBUU Ha
TEJIO CUJIBbI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHHUe SHePTUU TIPH CBOOOTHOM A ICHHH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, npaKMUKym.

N3mepenne umimyJsibca Teaa no TOPMO3HOMY Iy TH.

N3mepenue CUitbl TATH, CKOPOCTH MOJIETH SJICKTPOMOOUIIS M MOIITHOCTH CHIIBI TSTH.

CpaBHEeHHE U3MEHEHHS UMITYJIbCA TEJIa C UMITYJICOM CHITBI.

HccenenoBanue cCoOXpaHEeHUsI UMITYJIbCA P YIIPYTOM B3aUMOJIEHCTBHH.

N3mepeHne KNHETUYECKON SHEPTUU TeJla IO TOPMO3HOMY Iy TH.

CpaBHeHUE H3MEHEHUS MMOTEHIINATLHON SHEPTUU TPYKUHBI C pAOOTOM CHIIBI TPEHUSI.

Omnpenenenne pabOTHI CUIIBI TPEHUS TPU ABMXKCHUU TeJa MO0 HAKIIOHHOW TUIOCKOCTH.

Pa3nes 3. MosekynspHas pu3uKa M1 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU MeopUU.

OcHoBHbBIE TIOJNIOKEHUS MoOJeKyIsapHo-kuHeTndeckoil Teopun (MKT), wux ombiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe ABMkeHHE. XapaKTep ABIKEHUS U B3aUMOJCHUCTBUS
YacTHIl BemiecTBa. MoJenu CTpOCHHS Ta30B, KUAKOCTEH U TBEPABIX TE U OOBICHEHHE CBOWCTB
BEIIIECTBA HA OCHOBE OSTHUX Mojeleid. Macca m pasmepsl Mosekyn (aromoB). KommuecTBo
Bemectra. [locTostHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkama Temmepartyp
Ilenascus.

Mopenp uaeanbHOro raza B MOJIEKYJSIPHO-KMHETUYECKOM TEOPUHU: YACTHIBI rasa
JBUKYTCSl XaOTUYECKH U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHBl. YpaBHenue MenneneeBa—Kaneiipona. AOcCONIOTHas TeMIeparypa
(kana temmeparyp KenpBuna). 3axon JlanmpToHa. M3omporeccsl B HIEaJbHOM Trase cC
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe npeacTaBieHUe H30MPOILIECCOB: N30TEpMa,
u30Xopa, n3odapa.

CBs13p MEXIy JaBIEHUEM U CpeAHEM KHHETUYECKOW DSHEpPruel IMOCTyNaTelbHOIO
TEIJIOBOTO JIBIKCHUSI MOJIEKYJI HACAIBHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-
KUHETUYECKOM TEOpUH UI€aTbHOTO ra3a).

Cs3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOIMHAMUYECKOW CHCTEMBI CO CpeaHel
KUHETUYECKON IHEPTUEN NTOCTYNIATEIBHOIO TEMIOBOTO JABHKEHUS €€ YaCTHLI.



TexHuyeckue yCTpPOHCTBA M TEXHOJOTMUECKHE IIPOLECCHl: TEPMOMETp, OapoMerp,
MOJIyYEHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS YacTUl] BEIIECTBA.

Moens OpOYHOBCKOTO JIBHYKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHUSI.

Huddy3us xuakocTei.

Mogens onbita IlITepHa.

[IpuTsirkeHne MOIEKYII.

Mopenu KpucTauIM4eCKUX PeETOK.

Hab6mronenue u riccnegoBanre U30MpPOIECCOB.

Yuenuueckuii 3xcnepumenm, nadvopamopnvie padomuot, RPAKMUKYM.

HccnenoBanue nporecca yCTaHOBIIEHUS TEIUIOBOTO PAaBHOBECHS MPH TEINIOOOMEHE MEXTY
ropstieil ¥ X0J0AHOM BOJOM.

W3ydyeHne W30TEpPMUYECKOTO TMpolecca (PeKOMEHIOBAHO HCIONb30BaHHEe LU(POBOH
n1abopaTopun).

H3ydenne u30XopHOTro mnporecca.

Nzydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass  (TZ)  cucrema. 3agaHue  BHEIIHUX  YCIOBUH IS
TEPMOJIMHAMUYECKON  cuUcTeMbl. BHemHue © BHYTpeHHHE mapaMmeTpbl. [lapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KaK CPEJHUE 3HAUYECHMSI BEJIUYMH, ONMHMCHIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM ypPOBHE.

HyneBoe Hauano trepmoguHamuku. CaMOnpon3BoOJIbHAsS peslakcalds TEPMOJAUHAMUYECKOU
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopenp wuaeanpHOrO0 raza B TEPMOJMHAMHMKE — CHCTEMA YPAaBHEHMI: YypaBHEHHUE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE ISl BHYTPEHHEH >HEpPruu. Y CIOBHUS NPUMEHUMOCTH
TOH MOJENN: HM3Kasg KOHLIEHTpalMs YacTHL, BBICOKHE TeMIEparypbl. BelpaxeHue ais
BHYTpPEHHE!N 3HEPTUU OTHOATOMHOT'O MJI€aIbHOIO ra3a.

KBazucrarnueckue u HECTaTHYECKUE TIPOLIECCHI.

DnemeHTapHas paboTa B TepMOoAMHAMUKE. Beruncienne paboTel o rpaduky mpoiecca Ha
pV-nuarpamme.

Temnomnepenaya Kak Crmoco0 HW3MEHEHHUS BHYTPEHHEH SHEPrud TEPMOTUHAMUYECKOMN
cucTtembl 6e3 coBepieHus padboTsl. KoHBeKIus, TEMIONPOBOIHOCTD, H3TyUYEHHE.

KonnuectBo Temnotel. TemnoéMkocTh Tena. YAelbHass W MOJSpHAs TEMIOEMKOCTH
BeIlleCTBA. YpaBHeHHME Maiiepa. YaenpHas TeIiora cropanus tomausa. Pacuér kommyecTtBa
TEIUIOTHI IIpH Teruionepenaye. [lonstue 06 anuadbaTHoM mporiecce.

[TepBbrit 3akOH TepMoaWHAMHUKU. BHyTpenHss sHeprus. KommuecTBo TermoTel U padbora
KAaK MEpbl U3MEHEHUSI BHYTPEHHEN SHEPTrUU TEPMOIUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOAMHAMMKHM I PaBHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHWE TEPMOJMHAMHUYECKOW CHUCTEMBbl MPOXOAMUT €IUHCTBEHHas aauadarta.
AOcoroTHas TeMIiepaTypa.

BTopoil 3aK0H TepMOIMHAMMKHU [JiI1 HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO MEpPEIaTh
TEIUIOTY OT Oojiee XOJNOMHOTO Tela K Oonee Harperomy O0e3 kommencanuu (Kmaysmyc).
HeoOpaTumocTs IpUpOIHBIX TPOLIECCOB.



[Tpuniune! gerictBus TernoBbix mamuH. KIT/I.

MakcumanbHoe 3Hauenue KIII. [{ukn Kapno.

DKOJIOTMYECKHUE aCIEKThl UCIOIb30BaHUS TEIUIOBBIX JBHUrarenei. TemnoBoe 3arps3HeHue
OKPYXaIOIIEH CPEBL.

TexHu4ecKkrue yCTpoONCTBAa U TEXHOJIOTUYECKHUE TMPOIECCHI: XOJOAMIBHUK, KOHAUIIMOHED,
TU3eIbHBIA U KapOIOpaTOpHBIM JBUTATeNH, MapoBas TypOHMHA, MOJyYE€HHUE CBEPXHU3ZKHUX
TEMIIEpaTyp, YTUIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHUEM TEIUIOBOIO Hacoca,
YTUIINU3AHUS OMOOPTaHUYECKOTO TOTUTUBA AJIsI BEIPAOOTKH «TETUIOBOW» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3MmeHeHune TemMnepaTyphbl PH a11adaTHYeCKOM paclIMpEHUH.

Bo3ayuHoe orauso.

CpaBHeHUE yJENIbHBIX TEIUIOEMKOCTEH BELLIECTB.

CrniocoObl U3MEHEHMSI BHYTPEHHEN SHEPTHUH.

HccnenoBanue aquabaTHOro mpoiiecca.

KoMnbroTepHble MOJENH TETUIOBBIX JBUTaTENEH.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomuot, RPAKMUKYM.

H3mepenue y1enpHOM TEIIOEMKOCTH.

HccenenoBanue nporecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aquabaTHOTO mpoiiecca.

N3ydeHne B3aMMOCBSI3U SHEPTUHM MEKMOJIEKYJISIPHOTO B3aUMOJEHUCTBUS M TEMIEPATYPhI
KUIIEHUS )KUIKOCTEH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. Pazoevie nepexoosl.

[TapooOpa3zoBanne u KoHJeHcalus. lMcnmapeHne u KurleHue. YJelbHas TeaoTa
napooOpa3zoBaHMUs.

Hacbliiennsle W HeHachlllleHHbIE mapbl. KadecTBeHHas 3aBUCUMOCTh IUIOTHOCTH U
JABJICHHUSI HACBIMICHHOTO Tapa OT TEMIEPATyphbl, UX HE3aBUCUMOCTh OT 00BhEMa HACBHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JABJICHUS B )KUJIKOCTH.

BrnaxHnocTs Bo3yxa. AOCONIOTHAS M OTHOCUTENbHAS BIa)KHOCTD.

Tsépnoe teno. Kpucrannnueckue u amopgHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAIIIOB.
[1naBnenue u Kkpuctaymsanus. Y aenpHas TerioTa miasieHus. Cyonumanus.

Hedbopmaruu tBEpHoro Tema. Pactsokenne m cxarme. Cnur. Monyns FOnra. Ilpenen
yOpyTux aedopmarmii.

TennoBoe pacimpeHue KUIKOCTeH M TBEPIBIX Tel, 00bEMHOE U JIMHEHHOE pacUIMpeHHE.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHMM YACTHUI[ BEIIECTBA KaK MPUYMHA TETUIOBOTO PACIIMPEHUS
Ten (Ha KAYeCTBEHHOM YPOBHE).

[Tpeo6pa3zoBanue >Heprun B (Pa3zoBBIX Mepexoax.

YpaBHEeHHE TEIUIOBOTO OanaHca.

[ToBepxHocTHOE HaTsHKeHHE. Koa((DUIIMEHT MOBEpXHOCTHOTO HATsDKeHUs. KammuisipHbie
saBieHud. [laBieHue moa MCKpUBIEHHON MOBEPXHOCTHIO xkuakocTH. ®opmyna Jlamnaca.

TexHUueckne YCTPONCTBA UM TEXHOJOTMYECKHUE IMPOLIECCHl: KUIAKUE KPUCTAJUIBL,
COBPEMEHHBIE MaTePUAIbI.

Hemoncmpayuu.

TemnnoBoe pacumpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npy noHMXKEHHOM J1aBJICHUH.

N3mepenue cuitbl TOBEPXHOCTHOTO HATSKEHUSI.



OnBpITHI ¢ MBUIBHBIMU IJIEHKAMHU.

CmaunBanue.

KannmispHsle ssBneHus.

Mopaenu HEHEIOTOHOBCKOHM JKUJIKOCTH.

Crioco0Ob1 U3MEPEHUS BIAKHOCTH.

HccnenoBaHne HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOIO BELIECTBA.

Buner nedopmarnmii.

Hab6mronenue manbix nedopmaruil.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomul, nPAKMUKyM.

N3ydeHune 3aKkOHOMEPHOCTEN UCTIAPEHUS )KUIKOCTEH.

W3Mmepenue yaenbHOM TEMI0ThI IIJIaBICHUS JIbAA.

N3ydeHne cBONCTB HACBILIEHHBIX M1ApOB.

N3mepenue abcotoTHOM BIaKHOCTU BO3/[yXa U OLIEHKA MAcChl IapOB B MOMEILIEHUU.

N3mepenne ko3 GUineHTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenune moayns FOHra.

HccnenoBanue 3aBUCUMOCTH Jie(hopMaIiii pE3MHOBOTO 00pa3iia OT MPUIIOKEHHONW K HEMY
CHUJIBL.

Paznen 4. DaekTpoauHaMmuka.

Tema 1. Inexmpuueckoe nove.

OnexTpuzanus Tea U €€ MposBICHUA. DIEKTpUUYeCKUi 3apsal. [[Ba BUAA AIIEKTPUUYECKUX
3apsanoB. IIpOBOAHMKM, NMANEKTPUKH U MOJYIPOBOJHUKH. DJIEMEHTApPHBIA 3JIEKTPUYECKUN
3apsj. 3aKOH COXPaHEHUs JIEKTPUYECKOro 3apsaaa.

Bsaumoneiicteue 3apsnos. Todeunsie 3apsanasl. 3akoH KymoHa.

Onexrpuueckoe nojie. Ero aelicTBue Ha 37E€KTPUUECKHE 3apsi/bl.

Hanpsokéanocts  anexkrpuueckoro monsd. [IpoOubiit 3apsn. Jluaum HanpsxkEHHOCTH
AJIeKTpU4ecKoro nosyisg. OAHOPOHOE ANEKTPUUECKOE TOJIE.

[ToTeHIManBHOCTE ANEKTPOCTATUYECKOTO NOJA. Pa3HOCTh NMOTEHLMANIOB M HANPSKCHHE.
[ToreHunansHast  PHeprus  3apsga B JJIEKTPOCTAaTUUECKOM  IIOJIE. [Torenunan
AJIeKTpocTaTudeckoro mosst. CBs3b HANpsDKEHHOCTH IOJIE M Pa3sHOCTH MOTEHIHUAJIOB JJIs
AIIEKTPOCTATUYECKOTO MOJISI (KaK OJJHOPOJIHOTO, TaK U HEOJJHOPOJHOTO).

[TpyHIMT Cynepno3UIIMU AIEKTPUUECKUX TTOJICH.

[Tone ToueuHoro 3apspa. Ilonme paBHOMepHO 3apsbkeHHOW cdepsl. Ilone paBHOMEpHO
3apspkeHHOro mo o0wséMy mapa. [lome paBHOMEpHO 3apsKEHHON OECKOHEYHOM ITOCKOCTH.
Kaptuns! nuHUN HAaNPsHLKEHHOCTH 3TUX MOJIEH U DKBUIIOTEHIUAIBHBIX IIOBEPXHOCTEM.

[TpOoBOAHMKY B 3JIEKTPOCTATUUYECKOM IOJIE. Y CIIOBHE PABHOBECHS 3apPsI0B.

JIM3IIEKTPUKN B DJIEKTPOCTATUYECKOM IoJIe. J{ManeKTpuuecKas IpOHULAEMOCTh BELIECTBA.

Konpnencarop. OneKTpoEMKOCTh  KOHJEHcaTopa. OnEeKTpOEMKOCTh  IJIOCKOIO
KOHJIEHCATOopa.

[TapannensHoe  coenuHeHHME  KOHJAeHcaTtopoB.  [lociepoBaTenbHOE — COEIUHEHUE
KOHJIEHCATOPOB.

DHeprusi 3aps>KeHHOT0 KOHJIEHCAaTopa.

JIBr>KeHWE 3apsiKEHHOW YaCTHIIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM TI0JIE.

TexHu4eckne yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPOCKOI, 3IEKTPOMETP,
ANEKTPOCTaTUYECKAs 3allUTa, 3a3eMJICHHE IIEKTPOIIPHOOPOB, KOHACHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.



VY CeTpoCTBO U MPUHIUIT JEHCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3apAKEHHBIX IIAPUKOB.

DNEKTPUUYECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Mognenb anekTpocTatuiueckoro reaepatopa (Ban ne I'paaga).

[IpoBOHMKY B 3IEKTPUIECKOM IIOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

YCTpoCTBO U IEUCTBUE KOHIEHCATOPA IIOCTOSHHON U IIEPEMEHHOU EMKOCTH.

3aBUCUMOCTb  3JEKTPOEMKOCTH IUIOCKOTO KOHAEHcATopa OT IUIOIIAAM  IUIACTHH,
pacCTOSTHUSA MEKy HUMH U TUAJIEKTPUYECKON IPOHUIIAEMOCTH.

DHeprus MMEKTPUYECKOTO MOJIS 3apsyKEHHOTO0 KOHJAEHCATOPA.

3apsiaKa U pa3psiika KOHAEHCATOpa 4epes3 pe3ucTop.

Yuenuueckuii saxcnepumenm, nadopamopnsie pabomaul, nRPAKMUKyM.

Onenka cul B3aMMOJEHCTBHS 3apSKEHHBIX Tell.

HaOnroneHnue npeBpaliieHust S3HEpruy 3apsKEeHHOIO0 KOH/IEHCATOpa B SHEPTUIO M3ITy4EHUS
CBETOJINO/IA.

N3ydeHne npoTekaHus TOKA B LIENIH, COACPIKALIEN KOHICHCATOP.

Pacripenenenne pa3HOCTM TNOTEHUUANOB (HANpsOKEHWS) TMPU  IOCJIENOBATEIBLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHICHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtii IneKmpu4ecKuii mok.

Cuna toka. [TocTosiHHBIN TOK.

VYcnoBusdg CymieCTBOBAHHS IOCTOSHHOTO JJIEKTPHYECKOrO ToKa. McToyHMKM TOKa.
Hampsoxkenne U u D1C €.

3akon Oma 111 yyacTKa LEIu.

ONEKTpUYECKOE  CONPOTHUBIEHUE.  3aBUCHUMOCTb  COINPOTHUBIEHUS  OJHOPOAHOIO
IIPOBOJHMKA OT €ro JJIMHBI M IUIOIIAAU IIONEPEYHOr0 CEYEeHUs. Y IEIbHOE COIPOTUBIICHUE
BELICCTBA.

[TocnenoBarenbHOE, NapauIEIbHOE, CMELIAHHOE COEJUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKTpuueckux uenei. [Ipasuna Kupxroga.

Pabora sanexrpuueckoro Toka. 3akoH J[xoyns—Jlenna.

MoOIHOCTB IEKTPUYECKOro ToKa. TermoBast MOITHOCTD, BBIAEEMAast HA PE3UCTOPE.

OJIC u BHyTpPEHHEE CONPOTHBICHHE HCTOYHMKA TOKa. 3akoH Oma Uil TOJHOU
(3aMKHYTOM) 3NEKTpUUECKOl 1enu. MomHoCTh HCTOYHUKA Toka. KOpoTkoe 3aMbIKaHue.

KonzeHcaTop B 11enu NOCTOSHHOTO TOKA.

TexHUYeCKHME YCTPOMCTBA M TEXHOJOTMYECKHE TIPOLIECCHI: AMIIEPMETP, BOJIBTMETD,
peocTaT, CUETUHK JIEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

H3mepenue cuitbl TOKa U HaPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANPSDKEHUSA I PE3UCTOpA, JIaMIIbl
HaKaJUBaHUS U CBETOAMOMA.

3aBUCUMOCTb COINPOTHUBJIEHUS LWIMHIPUUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAAU
IIOTNIEPEYHOI0 CEYEHUS U MaTepHuana.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTUBICHHS IIPU IOCTOSHHOM
HaIPsDKEHUU.

[Ipsimoe m3mepenue DJIC. KopoTkoe 3aMblkaHKE€ T'ajlbBAHUYECKOTO 3JEMEHTA U OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Crnioco0Osbl coennHeHus: UCTOYHUKOB Toka, DJ1C Oarapeil.

HccnenoBanre pa3HOCTH MOTEHIUAIOB MEXKy MOJIFOCAMH MCTOYHUKA TOKA OT CHJIBI TOKA
B LIETH.

Yuenuueckuii saxcnepumenm, nadopamopnsie pabomaul, nPAKMUKyM.

HccnenoBanue cMeIaHHOTO COEIMHEHUS PE3UCTOPOB.

H3Mepenue yaeabHOro CONpOTUBICHHS TIPOBOJHUKOB.

HccnenoBanye 3aBUCMMOCTH CUJIBI TOKA OT HAIIPSDKEHUS 11 JIaMIIbl HAKaJIMBaHMSL.

YBenuueHue npejena n3MepeHus amnepMerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu IJIC raaipBaHUYECKOr0 3JIEMEHTa OT BPEMEHU MPU KOPOTKOM
3aMBIKAHHH.

HccnenoBanue pa3HOCTH MOTEHLIMATIOB MEX/Y MOJIIOCAMH UCTOUYHUKA TOKA OT CHUJIBI TOKA
B LIEIH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOITHOCTH MCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunwix cpeoax.

OnexTpuueckas IPOBOAMMOCTb pa3INYHBIX BEIIECTB. OJIEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCHMOCTb  CONPOTUBIEHUS  METANIOB  OT  TEMIEpaTyphl.
CBepXIIpoOBOANMOCTb.

ONEeKTpUYECKU TOK B BaKkyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[onynpoBoguuku. CoOCTBEHHAass W NPUMECHAs IPOBOJAUMOCTH MOJIYIPOBOJIHUKOB.
CgoiictBa p—N-niepexoxaa. [1omynpoBoJHIKOBEIE TPHOOPHI.

DJIEKTPUYECKUH TOK B DJIEKTPOJHUTAX. DJIEKTPOJUTHYECKAS] TUCCOLMAIUA. DIJIEKTPOJIN3.
3axonsl Dapazest U1 IEKTPOIU3a.

OnexTpuueckuid TOK B raszax. (CaMOCTOSTENbHBIM M HECAMOCTOSTENBHBIN pa3psia.
PaznuuHble TUIIBI CAMOCTOATEIBHOTO paspsaaa. Monnus. Ilnasma.

TexHuyeckue yCTpOWCTBa M NPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiAHbIE JIaMIIbI,
JIEKTPOHHO-JIy4eBass TPyOKa, MOIYNpPOBOJHUKOBBIE MPUOOPBI: TUOJ, TPAaH3UCTOP, (GOTOAHOL,
CBETOAMOM, TajbBaHMKA, paUHUpOBaAHME MEAM, BBIIUIABKA AJIOMHHHUA, DJICKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBMCHUMOCTB CONIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsb! 3nekTpoiunza dapazest.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3AYXa.

CpaBHeHuE NPOBOIUMOCTH METAJIOB U ITOJIyIIPOBOJHHUKOB.

OnHOCTOPOHHSISI MPOBOJMMOCTD JUOJA.

Yuenuueckuii saxcnepumenm, nadopamopnsie pabomul, nPAKMUKYM.

Habmonenue snexrponusa.

H3mepenue 3apsia 0JTHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3n4ecKuil MPaAKTHKYM.

CriocoObl n3MepeHus (PU3NYECKUX BEIMUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX
U3MEPUTENIBHBIX TNPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM. AOCOMIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  M3MEpeHMid  ¢u3umueckux BenuuyuH. OIeHKa  TpaHuIl
IIOTPEUIHOCTEM.



[IpoBeneHne KOCBCHHBIX HW3MEPEHUH, WCCICIOBAHUN 3aBUCUMOCTEH  (DU3HUYSCKUX
BEJIMYMH, IIPOBEpKa MPEAJIOKEHHBIX T'MIIOTE3 (BBIOOp M3 padoT, OMMCAHHBIX B TEMaTHUYECKUX
paszzienax «Y4eHH4ecKUuil 3KCIIEPUMEHT, Ja00paTOpHbIe pabOThI, IPAKTUKYMY).

MexnpeaMeTHble CBSI3H.

N3yuenne xypca ¢pusuku yriyonéHHoro ypoBHs B 10 kiacce ocyIIecTBISETCS € yU4ETOM
COJEpKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnsle nOHAMUA, C6AZAHHBIE C UZYUEHUEM MENMO006 HAYUHO20 NO3ZHAHUA:
SBJICHHE, HAy4HbIH (akt, rmore3a, (u3nyeckas BETUYMHA, 3aKOH, TEOpHs, HaOIro/IeHue,
9KCHEPUMEHT, MOJECIINPOBAHKUE, MOJIEIIb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHUI, N3MEPUTEIbHbIE
npubopsl, udpoBas 1adopaTopwsl.

Mamemamuka: peuieHue CcUCTeMbl YypaBHeHuH. JluneitHass ¢yHkums, mnapabona,
runepbona, ux rpaduku u cBoicTBa. TpuroHoMmerprudeckne QyHKIMA: CHHYC, KOCHHYC, TAHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOpPBHI M MX MPOEKUUH Ha OCH
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B KUBOM mpupoje, auddysus, ocMoc, TerioooMeH
JKUBBIX  OpraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXKaroulell  cpeabl,  yTUIM3alus
OMOOPraHNYECKOro TOIJIMBA IS BBIPAOOTKU «TEIUIOBOI» U 3JIEKTPOIHEPrHH, MOBEPXHOCTHOE
HATSDKEHHME U KalWUIAPHBIE SIBICHUS B IPUPOJIE, JIEKTPUUECKHUE SIBICHUS B KUBOM NPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, IoJyYeHHe HaHOMaTepHaloB, TEIJIOBbIE CBOMCTBA TBEPABIX TEJl, KUAKOCTEH U
ra3oB, OJKHUIKHE KPHUCTAIbl, DSJEKTPUYECKHE CBOWCTBA META/UIOB, 3JIEKTPOJIUTHYECKAs
JMCCOLMALUS, TAJIbBAHUKA, 3JIEKTPOHHAS MUKPOCKOIIHS.

TI'eozpagpusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHue IBHKEHUN C HCIIOIB30BAaHHEM MEXaHU3MOB, YUET CYyXOTo U
KUJAKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKUMM (KPOHIITEHH, peuéryaThie
KOHCTPYKIIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS] MEXaHUKU B TEXHHUKE (TMPOCKOII, BOAOMET
U JIpyrue), ABUraTelb BHYTPEHHEro CropaHusi, mapoBas TypOMHA, OBITOBOW XOJIOIWJIBbHUK,
KOHAMIIMOHEP, TEXHOJOTMU IIOJIy4EHHsS COBPEMEHHBIX MAaTepuajioB, B TOM 4YHUCIE
HAaHOMATEepHaJOB, M  HAHOTEXHOJOTMM,  D3JEKTPOCTaTHYeCKas  3alluTa,  3a3eMJICHHE
JIEKTPOIIPUOOPOB, Ta30pa3psAHbIE JAMIIbI, HOIYIIPOBOJIHUKOBBIE IPHOOPHL, TaIbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKka.

Tema 4. Maznummnoe none.

BzaumopeiicTBuE MOCTOSSHHBIX MAarHUTOB M IPOBOJAHUKOB C TOKOM. MAarHMTHOE IOJIE.
Bekrop marauTHOM MHAYKIMH. [IpUHIMD Cynepno3uMyu MarHuTHBIX 1osiei. JINHMM MarHUTHOM
WHIYKIHUU.

MarautHoe Tojie MPOBOJAHHMKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKH U KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cunia AMriepa, e€ HanpaBJICHUE H MOJTYJIb.

Cuna JlopeHua, e€ HampaBieHHE U MOIyJdb. JIBUXKEHHE 3apsHKEHHOM 4YacTHIbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabora cubl Jlopenna.

MarunutHoe noje B Beuectse. eppoMarHeTuku, rnapa- U 1uaMarHeTUKH.



TexHUYeCKHue yCTpPOMCTBA W TEXHOJOTHYECKHUE TPOIECCHl: MPUMEHEHHE MOCTOSHHBIX
MarHuToOB, 3JIEKTPOMATrHUTOB, TECTEP-MYJbTUMETP, AJIEKTpoJABHUraTesb SKoOu, ycKOpUTEIU
3JIEMEHTapPHBIX YACTHII.

Hemoncmpayuu.

Kaptuna nuHUN WHAYKIIMM MarHUTHOTO TIOJS TOJOCOBOIO W TOJKOBOOOPa3HOTO
MOCTOSIHHBIX MarHUTOB.

KapTtvHa nuHUWHA MarHUTHOM WHAYKUMM TOJS JUIMHHOTO TPSIMOrO MPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOTO MTPOBOJIHUKA, KATYIIKU C TOKOM.

B3anmoneiicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

Habnronenne ABMKEHUS MydKa SJIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT NEHCTBUS AIIEKTPOU3MEPUTEIEHOTO TPUOOPA MATHUTOAIEKTPHUIECKON CHCTEMBI.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomul, PAKMUKYM.

HccnegoBanre MarHUTHOTO MOJISl HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBoWCTB (heppOMarHeTUKOB.

UccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuibl Amrepa.

N3yueHune 3aBUCUMOCTH CHIIbI AMIIepa OT CHUJIbI TOKA.

Ornpezenenrie MArHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUs CUJIbl AMIiepa.

Tema 5. dnekmpomazHumnas uHOYKYus.

SIBrieHne ANEKTPOMArHUTHOM WHAYKIHWHU. [loTok BekTOopa MarHuTHOM MHAyKuuu. DJC
WHAYKUMU. 3aKOH 3JeKTpoMarHuTHOW uHaykuun @Dapanes. BuxpeBoe siekTpuyeckoe IMoJie.
Toxku dyko.

OJ1C uHAYKIMHY B IPOBOJHUKE, TBUKYIIIEMCSI B OTHOPOJIHOM MAarHUTHOM IIOJI€.

[IpaBuiio Jlenna.

NupyktuBHOCTh. KaTymika HMHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camouHaykuuu. 3/1C caMOMHIYKIHUH.

DHeprusi MarHuTHOTO MOJIsl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJI€.

TexHuueckue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECChl: HWHAYKIWOHHAs IIe€Yb,
COJICHOU/, 3al1UTa OT AJIEKTPU3ALHUU TEJ IPH JIBHKEHUH B MAarHUTHOM I10J1€ 3E€MJIN.

Hemoncmpayuu.

HaOmronenue siBiieHUst 37IEKTPOMArHUTHOM MH T KITHH.

Uccnenoanue 3aBucumoctd IIC HHAYKIMM OT CKOPOCTH H3MEHEHHUSI MAarHUTHOTO
MOTOKA.

IIpaBuiio Jlenna.

[Tanenne MaruuTa B aTIOMHUHUEBOM (MEIHOMN) TpyoOe.

SIBneHne caMOMHIYKIHNH.

Hccnenoanue 3apucumoctd D/IC caMOMHIAYKIMK OT CKOPOCTH M3MEHEHUs CUJIbl TOKA B
LETH.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBaHue sIBIEHUS AIEKTPOMATHUTHON MHAYKIUH.

Ornpeznenenne UHIYKIMA BUXPEBOI'O MATHUTHOTO TOJIA.

UccnenoBanue siBIEHUS CAMOUHTYKIIHUH.

COopka MojieNr AIEKTPOMArHUTHOTO TeHEpaTopa.



Pa3pean 5. Kojie0anus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenpHast cucrema. CBOOOIHBIE KOJIEOAHU.

l'apmonnueckue  konebanusa.  KuHemaTmueckoe M JUHAMHYECKOE  OMMCAHHE.
OHepreTuyeckoe ONHUCaHHWE (3aKOH  COXpaHEHHS  MEXaHW4YecKoll  sHepruu). BeiBox
JUHAMHYECKOrO ONMHCAaHUS TapMOHMYECKHUX KOJNeOaHW W3 HX OHEPreTH4YecKoro u
KMHEMaTH4YE€CKOTO OMHCAHMUS.

AMrmutyna u ¢asa konebanuil. CBsI3b aMIUTMTYAbl KOJIEOAHUI MCXOJHON BEIHYUHBI C
aMIUIMTYAaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yactora konebanuii. [lepuon ManbIx CBOOOJHBIX KOJEOAHUN MaTEeMaTHIYECKOTO
MmasiTHUKA. [lepron cBOOOIHBIX KOIeOaHUI TPYKUHHOTO MasTHUKA.

[lonatne o 3aryxarommx KojeOaHusX. BwIHyXIeHHbIe KosiebaHus. Pe3oHaHcC.
Pe3onancHas kpuBas. Biusinue 3aTyxaHus Ha BUJ pe30HAHCHON KpUBOM. ABTOKOJIE0aHUSI.

TexHUUecKne yCTpOMCTBA M TEXHOJIOTMUECKHE IPOLECCHI: METPOHOM, 4Yachl, Kadelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Hemoncmpayuu.

3anuch Koie0aTenbHOIr0 ABMKEHHUS.

Habmoienue He3aBUCUMOCTH NIEPUOAA MAJIBIX KOJIeOaHH Irpy3a Ha HUTU OT aMILIUTYIbL.

HccnenoBanue 3aTyXammux KojaeOaHUi 1 3aBUCUMOCTH MEpHoJa CBOOOTHBIX KoJIeOaHun
OT CONPOTHUBIICHUS.

WccnenoBanue konebaHuil rpy3a Ha MAacCHUBHOW MpYKHWHE C LENbi0 (HOPMHUPOBAHUS
npescTaBieHuid 00 uaeanabHON MOAETN NPy KUHHOTO MasiTHUKA.

3aKOH COXpaHEeHHMsI SHEPTUU MpHU KOJIeOaHUIX rpy3a Ha MYy KHUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOaHUH.

HabGnronenue pe3onanca.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomuot, RPAKMUKYM.

W3mepenue nepuoa cBOOOAHBIX KOJIeOaHUN HUTSIHOTO U MPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKkOHOB ABM)KEHUS Tela B X0/I¢ KoJieOaHUIl Ha yIpyroM MojBece.

N3yueHne NBUKEHUSI HUTSIHOTO MasiTHUKA.

[Ipeo6pa3oBanue FHEPTUH B IPYKUHHOM MAasiITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXaIOUINX KOleOaHuH.

HccnenoBanue BHIHYKICHHBIX KOTEOAHMIA.

Tema 2. Dnexmpomazcnummuoie Koiedanus.

Konebarenpupiii  koHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIE KOJICOAaHWUS B WACATHLHOM
kojeOaTenbHOM KoHType. ®opmyma Tomcona. CBsi3p aMIUTMTYIbI 3apsiia KOHIEHCATOpa ¢
aMIUTUTYAO0N CHUIIBI TOKA B KOJIEOATEIILHOM KOHTYpE.

3aKOH COXpaHEeHHsI SHEPTUU B UI€aTLHOM KOJiebaTeIbHOM KOHTYPE.

3aryxamolue 3JeKTPOMarHuTHble KosieOaHUs. BBIHYXJAEHHbIE AJIEKTPOMAarHUTHBIE
Kosie0aHusl.

[lepemeHHbII TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE M JACHCTBYIOLIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS TIPU PA3TUIHON (hopMe 3aBUCIMOCTH MIEPEMEHHOTO TOKa OT
BPEMEHH.

CunycouganbHbI IEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp M KaTylIKa MHAYKTUBHOCTH
B LIETIM CUHYCOMJAJIBHOTO NIEPEMEHHOT0 TOKa. Pe30HaHc ToOkOB. Pe30HaHC HanpsyKeHU.

Wneanwubiit Tpancdopmatop. [IpousBoacTBo, nepenaya M MoTpedICHUE AIIEKTPHUECKON
SHEPIHH.



OKOJIOTUYECKHE PUCKHU IPHU IMPOU3BOJCTBE 3JeKTposHepruu. KynabTypa ucnosb3oBaHus
JJIEKTPO’HEPIUH B TOBCEAHEBHON XKU3HU.

TexHnYecKkue yCTpPOHWCTBA M TEXHOJOTMYECKUE TIPOLECCHI: DIIEKTPUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKA, JIMHUHU AJIEKTpoIepeaay.

Hemoncmpayuu.

CB0OOAHBIC AJICKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJI€OaHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYPA.

OcuusuiorpaMMbl 3J1€KTPOMAarHUTHBIX KOJIEOaHHH.

['enepaTop He3aTyXaroMMX JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mogenb 27€KTpPOMarHUTHOTO T€HEPaTopa.

BriHyX/1eHHBIE CHHYCOUIaNbHbIE KOIeOaHMUs.

Pesucrop, karymika MHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc mpu mociieoBaTeIbHOM COEAMHEHUU PE3UCTOpa, KaTYUIKM MHAYKTUBHOCTH U
KOHJICHCATOPA.

VY cTpoiicTBO M MPUHIMI ACHCTBUS TpaHchopmaTopa.

Monens IMHUY 3JIEKTPOIIEpENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnsie pabomaul, nPAKMUKyM.

Nzyuenue tpanchopmaropa.

HccnenoBaHne NEPEMEHHOIO TOKA 4epe3 IOCIIEN0BAaTENbHO COSAUHEHHBIE KOHIAEHCATOD,
KaTyIlIKy U pe3UCTOP.

Habmonenne 351eKTpoMarHuTHOTO PE30HAaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIENH IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKMpOMAZHUMHbLE 60JIHDL.

MexaHuueckrue BOJIHBI, YCJIOBHMsSI MX pacnpocTpaHeHus. llomepeuHble W INPOJOJIbHBIE
BOJIHBI. Ilepnon, ckopocTh pacnpocTpaHEeHHUs U AJIMHA BOJNHBI. CBONCTBA MEXAHMUYECKUX BOJIH:
OTpaKeHHE, TIPeIOMIICHUE, HHTephEpeHIHs U Au(paKIus.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBoOe 3arpsA3HEHHE OKPYKAIOUIEH CPENbI.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IyYEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmHas
OpHUEHTAIMsI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  DJICKTPOMAarHUTHBIX  BOJH: OTPaXCHHWE, MPEIOMIICHHE, IOJSApHU3ALMS,
uHTepdepeHus u Tudpaxius.

[IIkana 3/1€KTPOMAarHUTHBIX BOJIH. IIpHMeHEHNE 3IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHLIHAIIBI paguOCBA3HU U TeNEBUACHUA. Pagronokanmys.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH Cpenbl.

TexHnyeckue ycTpoiiCTBa M INPAKTUYECKOE NPHUMEHEHHUE: MYy3bIKaJbHble MHCTPYMEHTHI,
pazgap, paauonpuEMHUK, TeEJIEeBU30p, aHTeHHa, TenedoHn, CBY-meus, ynbTpa3BykoBas
JMarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOTBHBIX BOJIH.

Komne6ummomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHH.

HabmroneHne oTpaxeHus U NpeOMICHUSI MEXaHUYECKUX BOJIH.

Habmonenne unrepdepeHunu 1 Tupakiinu MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30oHaHC.



CBoiicTBa yJIbTpa3ByKa U €ro IPpUMEHEHHUE.

HaGnronenue cBsI3M TPOMKOCTH 3ByKa W BBICOTBI TOHAa C aMIUTUTYJOH W YacTOTOM
KoJie0aHui.

HccnenoBanue  CBOWCTB — JIEKTPOMATHUTHBIX — BOJIH:  OTPaXXEHHUE, IPEIOMIICHUE,
noJsipu3anus, 1udpakuus, THTepepeHLUs.

O6Hapy>xeHrne HHPPaKPACHOTO U YIbTPA(PHOIECTOBOTO U3TyUCHHM.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKMUKym.

N3yueHne napaMeTpoB 3BYKOBOU BOJIHBI.

N3ydeHnne pacpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMosIMHENHOE paCIpOCTpaHEHHUE CBETa B OAHOPOAHOM cpene. Jlyu cera. TouyeuyHsblit
UCTOYHHUK CBETA.

Otpaxkenue cBeTa. 3akoHbl OTpaxeHHs cBeTa. [locTpoeHue H300pakeHUN B IJIOCKOM
3epkaie. Chepudeckue 3epkana.

[Ipenomnenue cBeta. 3akOHBI MpEIOMJIECHUS cBeTa. AOCOJIOTHBIM IOKa3aTelb
npenomiieHus. OTHOCUTENBHBIN IOKa3aTrenb mpeiaoMieHus. [loCTOSHCTBO 4YacTOTHI CBETa U
COOTHOUICHHUE JUIMH BOJIH IPHU IEPEXOJE MOHOXPOMATHYECKOIO CBETA 4epe3 I'PaHHMIly pas3zeiia
JBYX ONTHYECKUX CpEZ.

Xon nyueit B npusme. ucnepcus ceera. CnoxHbli coctaB Oenoro cera. LBer.

[TonHoe BHyTpeHHee oTpaxkeHue. IIpenebHbIN yroul oIHOr0 BHYTPEHHETO OTPaKCHUS.

Cobuparone W pacceuBaronive JHUH3bl. ToHKas JuH3a. DOKYyCHOE pacCTOsHUE U
ONTHYECKasi CHJIa TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS TOHKOW cepuueckoin
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIILHOTO IT0KA3aTeNsl IPEIOMIICHUS.

dopMysa TOHKOU JIMH3BL. Y BEIUYCHHE, 1aBAEMOE JIUH30M.

Xox jty4a, IpOLIEAIIEro JIMH3Y 0 IPOU3BOIBHBIM YIJIIOM K €€ IJITaBHOM OITHUYECKOU OCH.
[TocTpoenne n3o0pakeHU TOYKH U OTPE3Ka MPSIMOM B COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX
U UX CUCTEMaX.

Ontuyeckue npudopsl. Paspemiaromnias cnocodHOCTh. [71a3 Kak onTHYecKasi CUCTEMA.

[Ipenesbl TPpUMEHUMOCTH TEOMETPUYECKOUN ONTHKH.

BonmnoBas ontuka. Wurepdepenuus cBera. KorepeHTHbIE HUCTOYHHMKH. Y CIOBUS
HaOJIIOEHUST MakCUMyMOB ¥ MHUHMMYMOB B HHTEPQEPEHIMOHHOM KapTHMHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMepsl kKitaccuueckux MHTEpPEPEHIIMOHHBIX CXEM.

Hudpakius cBeta. JludpakumonHas pemérka. YciaoBUe HAOMIOACHUS TJIaBHBIX
MaKCHUMYMOB TpH MaICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHnyeckue yCTpPONCTBA M TEXHOJIOIMYECKHE IIPOLECCHl: OYKH, JIyIa, IEpPUCKOII,
¢doroanmapaT, MHKPOCKOI, MPOCKIUOHHBIA amnmapaT, NPOCBETICHUE ONTUKH, BOJIOKOHHAsS
ONTHKA, TUPPAKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npesioMiaeHus CBETa.

Habnonenne noaHoro BHyTpeHHEro oTpaxkeHus. MoJieib CBETOBO/A.

HccnenoBanue X0/1a CBETOBBIX ITyYKOB Y€Pe3 INIOCKONAPAIIENIBHYIO IUTACTUHY U IIPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mogenu MUKPOCKOIIA, TEIECKOIIA.

Habmonenne naTepdepeHny crera.



Habmonenre 1BeTOB TOHKUX MJIEHOK.

Ha6mronenue audpakuun cBera.

Nzydenne qudpakIiMOHHON PEIIETKH.

Habmonenue nupakiiOHHOTO CIIEKTpa.

Habmonenue qucnepcun certa.

HaOnroneHue nonspusanuu cBeTa.

[TpuMeHeHHe NOISPOUIOB I U3YyUEHHS] MEXAaHUUECKUX HAIPSKEHHH.

Yuenuueckuit sxcnepumenm, nabopamopuuie pabomol, npaKmuKym.

N3mepenue nokaszaTesns NpeaoMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PAacCTOSHUS OT BELIECTBA (Ha MPUMEPE KUAKHX
JIUH3).

N3mepenne GpoKyCHOTO pacCTOSHUS pacCEUBAIOLINX JIMH3.

[Tonyuyenne nzodpaxeHust B cUCTEME U3 TUIOCKOTO 3€pKaJia U JIMH3bI.

[Tonyuyenue n300paxeHus B CUCTEME U3 BYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMMYECKUX CHCTEM.

Habmonenue nudpaxuu, HHTEpPEepeHINN U MOJIIPU3AIUU CBETA.

W3yuenue nonspuzannu cBeTa, OTpaXxEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne naTepdepeHy Ja3epHOro U3TYYEHUS Ha ABYX LIEIISAX.

Habnronenue nucnepcum.

Hab6nronenue u riccnenoBanre AUQPPaKIMOHHOTO CIIEKTPa.

H3mepenne qiiHbI CBETOBOW BOJIHBI.

[Tonyuyenue cniekTpa U3TydeHHs CBETOJUOA ITPU NOMOIIMU AU(PAKIIMOHHOMN PEIIETKH.

Pa3nes 6. OcHOBBI cieHAJIBLHON T€OPUU OTHOCUTEIbHOCTH.

I'panunpl NPUMEHMMOCTH KJIACCHUYECKOM MexXaHuKU. IlocTynaTel crienuaabHOM Teopuu
OTHOCHUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBaid. [IpeoOpasoBanusi  Jlopenma.  YcioBue
OpUYMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHU U COKpallCHHE
JUIAHBI.

OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBs13b Macchl € SJHEPTHEN U UMITYJILCOM PENIATUBUCTCKON YaCTUIbl. DHEPTUs MOKOSL.

TexHuueckue ycTpoWCTBA M TEXHOJOIMUECKHE IPOLECCHI: CIYTHUKOBBIE NPUEMHHUKH,
YCKOPHUTENH 3apsHKEHHBIX YaCTHULL.

Y4eHn4ecKuil SKCIIEPUMEHT, 1Tab0opaTOpHbIE pabOThI, TPAKTUKYM.

Omnpenenenne UMIyJbCa U SHEPTUU PESITUBUCTCKUX 4YacTull (1Mo gororpagusiM TPEKoB
3apsKEHHBIX YaCTHUI] B MArHUTHOM I10J1€).

Pazgen 7. KBantoBas pusuka.

Tema 1. KopnycKyaapHo-601H0601 Oyanu3m.

PaBHOBecHOE TEIUIOBOC W3NMydeHUE (M3IMydeHHE aOCOTIOTHO UYEpPHOro Teiia). 3aKOH
cMmemnieansa Buna. I'unoresa Ilnagka o KkBaHTax.

@DOTOHBL. DHEPrHsl U UMITYJIbC (POTOHA.

®otordpdexr. Onbitel A. I'. CroneroBa. 3akoHbl poTodPdexTa. YpaBHeHHe DHHIITEHHA
st poroaddexra. «KpacHast rparuma» Gorodddexra.

JlaBneHue cBeTa (B YacCTHOCTH, JAABJIEHHE CBETa HAa aOCOJIOTHO IMOIVIOLIAIOINYI0 HU
abCcoIII0THO OoTpaskarollyto oBepxHocTh). OnbiThl I1. H. JIebenena.



BosHoBbIe cBoiicTBa yactun. Bonnbl ne bpoius. [Inuna BosHBI e bpoinsg u pasmepsl
o0jacTy  JOKanM3alMM  JBUWXKYyIIEHcs 4vacTuibpl. KopmycKyiaspHO-BOJHOBOW — Ayau3M.
Judpakiys 37eKTPOHOB Ha KpUCTAIIaX.

Crennduka n3mepenuii B Mukpomupe. CooTHouieHus Heonpenenéunoctei I elizendepra.

TexHUUECKHE YCTPONCTBA M TEXHOJOTUYECKHE IMPOIECCHI: CIEKTPOMETp, (HOTORIIEMEHT,
doTonaTuuk, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas OaTapesi, CBETOIUO/I.

Hemoncmpayuu.

®oToddeKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanme 3akoHOB BHEIIHETO GoTodddekra.

HccenenoBanue 3aBUCUMOCTH COITPOTHUBIICHHSI TOJTYPOBOJHUKOB OT OCBEIIEHHOCTH.

Cetoguon.

Conneunas Oatapes.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, RPAKMUKYM.

Hccnenosanue poropesucropa.

W3mepenne noctosuHoi [Inanka Ha ocHOBe uccnenoBanus hotosddexta.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA YEPE3 CBETOAMO/ OT HANPSKEHUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOoeHUs atoma. [lnanerapnast moaens atoma Pesepdopaa.

[Toctynatel bopa. M3nydyenue u morjiomieHre (POTOHOB MPH MEPEXOAe aromMa ¢ OAHOTO
YPOBHS 3HEPIUU Ha APYTOU.

Bunel ciektpoB. CnekTp ypoBHEH 3HEPIHH aToMa BOJOPO/Ia.

CrnoHTaHHOE Y BBIHYKJICHHOE M3JTy4YeHHue cBeTa. Jlaszep.

TexHuueckue YyCTpPOHWCTBA M TEXHOJOTMYECKHUE TMPOLECCHl: CHEKTPaIbHBIA aHAINU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTE.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Ha6nronenne nuHEHvaThIX CIIEKTPOB.

YCTpOoKCTBO U IEMCTBUE CUETUMKA HOHU3UPYIOLINX YACTHILI.

Ornpezenenne IIUHBI BOJIHBI JIA3EPHOTO U3ITyUYEHUSI.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomot, RPAKMUKYM.

Hab6mronenue muHEHYaToro crekrpa.

HccnenoBanue cnekTpa pa3peKeHHOr0 aTOMapHOI0 BOJOPOJA U U3MEPEHHUE MOCTOSHHON
Punbepra.

Tema 3. @uszuka amomnozo A0pa u 31eMeHmMaAPHbIX YACHUY,.

Hyxnonnas monens simpa I'eiizenOepra—MBanenko. 3apsan sapa. MaccoBoe 4uciio siapa.
N3oTomsl.

PagnoaktuBHOCTB. Anb(a-pacnaj. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacmaj. ['amma-
U3JTyYEHUE.

3akOH paJuoaKTUBHOrO pacnaaa. PaamoakTwBHBIE U30TONBI B mpuponae. CBolcTBa
MOHU3UPYIOUIETO U3NIy4eHUs. BiausiHue paaioakTUBHOCTH Ha JKHUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprust CBSI3H HYKJIOHOB B sizipe. SnepHbie cuutbl. Jledhekt macchl sapa.

Snepuple peaknuu. Jlenenue wu cuHTe3 sAmep. Snpepubie peaktophl. [IpoGremsr
YIOPaBISIEMOT0 TEPMOSAEPHOTO CHUHTE3a. OKOJOTMUECKHE aCleKThl pPAa3BUTHUS  SAEPHOU
OHEPrETUKHU.

MeTo1bl perucTpalyy U UCCIEI0BaHMSI SJIEMEHTAPHBIX YaCTHUILL.



DyHIaMEHTAIBHBIE B3aUMOJAECUCTBUA. bapnoHbl, Me30HBI U JenToHbl. lIpencraBienune o
CrangapTHoit Moaenu. KBapk-TiIt0OHHAast MOJIEINb aIPOHOB.

®usuka 3a npenenamu CtannapTHol Monenu. TémHas MaTepust U TEMHas SHEPTUSL.

EnuHCTBO pM3MUecKoil KapTHHBI MUPA.

TexHnyeckue ycTpoicTBa M TEXHOJIOTMUECKHE MPOILECCHl: JO3UMETp, kKamepa Buibcona,
AEPHBI  peakTop, TEPMOSIEPHbIM peakTop, aToMHas Oom0a, MarHUTHO-PE30HAHCHAs
ToMorpadus.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hOTOTpadusim).

HccnenoBanue paaloakTUBHOTO ()OHA C UCTIOIb30BAaHUEM JI03UMETPA.

Wzydenue moriomuieHus: 0eTa-4acTUI] aTFOMUHHAEM.

Pa3zgen 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUUKH.

Ortanbel  pa3BuTUs acTpoHoMuu. llpukimagHoe W MHMpOBO33pPEHUECKOE 3HAUYEHHE
actpoHoMuHU. [IpuMeHHMOCTh 3aKOHOB (U3UKU [UIsi OOBSCHEHUS NPUPOJBI KOCMHYECKHX
00BEKTOB.

MeTtonbpl acTpoHOMHYECKMX uccienoBaHuil. COBpEeMEHHBbIE ONTHYECKHUE TEJIECKOIIbI,
PaaMOTENECKOIIbI, BHEATMOC(EPHAsE aCTPOHOMHSI.

Bun 38é3nH0r0 HeOa. Co3Be3aus, sipKkue 3BE3/1bl, MJIAHETHI, UX BUAUMOE ABHKECHHUE.

ConHeynas cuctema.

Connue. Conneunast akTuBHOCTh. McTtounuk sneprun ComnHIla v 3BE371.

3BE3/1bI, WX OCHOBHBIE XapakTEPUCTUKU. JlmarpamMma «CHEKTpaJIbHBIA KJjacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW MOCIJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» IS
3BE31 TUVIABHOM TMOCJHEAOBAaTEeNbHOCTU. BHyTpenHee crpoeHue 3BE37. CoBpeMEHHBIE
IPEJICTaBICHUS O IPOMCXO0XKIEHUH U 3BoronK CoJHIa U 3BE3/. DTalbl )KU3HU 3BE3.

Muineunsiii [1yTs — Hamia I'anaktuka. [lonoxenue u nmxenne Connua B ['anaktuke. Tumsl
rajlakTuk. PaguoranakTiku 1 kBazapel. YEpHbIE ABIPHI B siIpaxX rajlakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa06ma. PaszbGeranme ramaktuk. Teopwust
Bonbmioro B3peiBa. PennkToBoe U3nydeHue.

MacmtabHas cTpykrypa Becenennoit. Meraranaktuka.

Hepeménnrie nmpo6ieMbl aCTpPOHOMUM.

Yuenuueckue naonwoenus.

HaGmionenuss 3BE&3mHOTO Heba  HEBOOPYXKEHHBIM  TJA30M € HCIOJb30BAHHEM
KOMITBIOTEPHBIX TPWIOKEHUN Ui  ONpelesieHUs] MOJOKEHHs HeOecHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHbIE co3Be3usi CeBEpHOIo NOMyIapHsl U IpKUE 3BE3bI.

Ha6nronenus B Teneckon JIyHbI, TUIaHET, TYMaHHOCTEH M 3BE3THBIX CKOTUICHHM.

Du3nyecKuil MPAKTHKYM.

Crioco6b1 u3Mepenus: (HU3NIECKUX BETMYUH C UCIIOIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  Hu3MepeHud  ¢usnueckux BeduyuH. OlleHKa TpaHHUIl
MOTPEIIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHHH, HCCIEIOBAHUN 3aBHCUMOCTEH  (DU3MYECKHX
BEJIMYMH, MPOBEPKa TMPEIJIOKEHHBIX THIIOTE3 (BBHIOOp M3 paboT, OMHMCAaHHBIX B TEMaTHYECKUX
pasnenax «Y4YeHWYECKU SKCTIEPUMEHT, Ta00OpaTOPHBIE PAOOTHI, TPAKTUKYM).

O06o0maroniee NoBTOpeHMe.

OO6oOmieHne W cHUCTEMAaTU3alUsl  COJAEp)KaHUS — pa3fenoB  Kypca  «MexaHuKay,
«MonexynsipHas Qu3nKa ¥ TEPMOIUHAMUKA», «DJIEKTpoIuHaAMHKa», «KoneGaHUs W BOJIHBD,



«OCHOBBI  CIIEIIMANIBHONW TEOPUH OTHOCUTENIbHOCTHY, «KBaHTOBas ¢u3uka», «IJIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3uku U acTpoHOMHH B SKOHOMHUYECKOW, TEXHOJOTHYECKOW, COIHUATbHONH H
THYEeCKOH cdepax [eATeNbHOCTH YeloBeKa, poJib M MeCcTo (U3MKM U acTPOHOMHUH B
COBPEMEHHOM HAy4YHOM KapTMHE MHpA, 3HAYCHHE OIMUCATEIbHOM, CHCTEMATU3UPYIOIIEH,
OOBSCHUTEIILHON M TIPOTHOCTHYECKOW (QYyHKIMHA (PU3HIECKON TCOPUH, POJIb PU3HUECKOU TCOPUHU
B ()OPMUPOBAHUU TPEACTABICHUN 0 GU3NYECKON KapTHHE MHUpa, MeCTO (U3MUYECKON KapTHHBI
MHpa B 00ILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJCTABICHUNA O IPUPOJIE.

MexnpeameTHble CBA3H.

N3yuenue kypca pusuku yriayO6na€HHoro ypoBHs B 11 kimacce oCymiecTBIseTCs ¢ y4ETOM
COJIep)KaTeNbHBIX MEXIIPEAMETHBIX CBA3€H C KypcaMu MaTeMaTHKH, OWOJIOTUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemusle nOHAMUA, C6A3AHHbIE C U3YUEHUEM MEMO008 HAYYHOZ0 NO3ZHAHUA:
sBJICHUE, Hay4yHbIH (pakT, rumore3a, (Qu3myeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOJeHUeE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEINIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, H3MEPUTETIhHBIC
npubopsl, U poBas 1a60paTopusl.

Mamemamuka: penieHHe CUCTEMbI YpaBHEHUH. Tpuronomerpuueckue QyHKINU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOphl U HX
MPOEKIIUM Ha OCU KOOpAMHAT, CIOKEHUE BEKTOPOB. [Ipou3BONHBIE >NIEMEHTAPHBIX (DYHKIIMIA.
[Tpu3Haku moo0us TPEYroIbHUKOB, ONpPEeTICHHE TUIOIIAAN IUIOCKUX (GUTyp U 00bEMa Tel.

Buonozua: »nextpuveckue SBICHHUS B JKUBOW TPHUpPONE, KOJeOATENbHBIC IBU)KCHUS B
JKUBOM  TMpHUpPOAE,  OKOJOTUYECKHME  PUCKA  TpPU  IPOU3BOACTBE  BJIEKTPOIHEPTHH,
JJIEKTPOMArHUTHOE 3arpsi3HEHHE OKpPYXAalolIe cpeabl, YJIbTPa3BYKOBas JHUAarHOCTHKA B
MEAULMHE, ONITUYECKUE SIBICHUS B XKUBOU NPUPOJE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTaJLIM4ecKass CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHMUs KPUCTAJUINYECKOM pElIETKY, CIIEKTPaJIbHbIN aHaIu3.

T'eozpagpusa: marHuTHBIC TIOJIOCA 3€MJIH, 3QJIEKU MarHUTHBIX pyJ, (oTochEMKa 3eMHOM
MOBEPXHOCTH, ceiicMorpad.

Texnonozua: IpUMEHEHNE MTOCTOSHHBIX MarHUTOB, AIEKTPOMAarHUTOB, JIEKTPOABUTATEND
Slxo0Om, TreHepaTOp TMEPEeMEHHOTO TOKa, WHAYKIMOHHAS TIeYb, JMHUM JJIEKTpoIepesad,
3JICKTPOJIBUTATENb, paaap, pPaauONpPUEMHUK, TeleBH30p, aHTeHHa, TenedoH, CBY-meus,
yIBTPa3ByKOBash JUArHOCTHKA B TEXHUKE, IPOCKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJHeyHas 6arapesi, CIyTHUKOBBIC IPUEMHHKH, SIIEPHAsE SHEPTeTUKA U SKOJIOTMYECKHE aCTIeKThI
e€ pa3BUTHSL.



[NTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHA I[NIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIMAJIMYHOCTHBIE PE3YJIBTATBI

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3y/IbTaThbl OCBOCHHS yueOHOro mpeamera « OU3uKa» J0JKHBI OTPaXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIUXCsl PYKOBOJICTBOBATHCS COPMHUPOBAHHOM BHYTpPEHHEH
NO3UIMEN JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpPHUEHTAlMii, ITO3UTUBHBIX BHYTPEHHHUX
yOeXIeHNI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IICHHOCTSM POCCHICKOrO  OOIIecTBa,
paclIupeHue KU3HEHHOTO OIbITAa M ONbITa JEATEIBHOCTH B MPOLECCE PeATU3alid OCHOBHBIX
HarpaBJIeHUH BOCIUTATEIbHON JESITEIbHOCTH, B TOM UUCIIE B YACTH:

rPa’kIAHCKOr0 BOCIIUTAHMSA:

e Cc(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3MIMU OOyYalomerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOT0 00IIeCTBa;

® [PUHATHE TPAJUIMOHHBIX OOIIECUYETOBEYECKHX I'YMAaHUCTUYECKHX U IEMOKPATHUECKUX
LICHHOCTCI;

® TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpECAX IPa’KAaHCKOTO OOIIECTBA,
y4acTBOBaTh B CAMOYIIPaBJIEHUH B 00pa30BaTEIbHON OpraHU3aliy;

® yMEHHUE B3aUMOJICHCTBOBATh C COLMAJbHBIMM HHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSAMU U Ha3HAYEHUEM;

® TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOM AECSATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHHUS:

e c(hOPMHUPOBAHHOCTH POCCHICKOHN IPayKTaHCKOHN NIACHTUYHOCTH, TATPHOTH3MA;

® [ICHHOCTHOE OTHOIIEHUE K rOCyJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCUHCKUX
YUEHBIX B 0071aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHMS,;

e CrocoOHOCTh OIICHWBATh CHTYallMI0O W TPUHUMATh OCO3HAHHBIC  PEIICHHSA,
OpPUEHTUPYSACh Ha MOPAJIbHO-HPAaBCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM 4HCJIE B
JEeSITEbHOCTH YUEHOTO;

® OCO3HaHME JMYHOI'O BKJIa/a B IOCTPOCHUE YCTOMYMBOIO Oy IyIero.

3CTeTHYECKOr0 BOCIINTAHMSA:

® OCTETUYECKOE OTHOUIEHHE K MHpY, BKJIIOYas JCTETUKY HAy4YHOTO TBOPYECTBA,

NpUCYILIETo (pU3NUECKoN HayKe.
TPY/AOBOI0 BOCIIUTAHMSA:

® UHTEpEC K pa3iIuyHbIM cdepamM Npo(ecCHOHANBHOM NesTeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyymiei
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 00JacT (hU3HKH
Ha MPOTSKEHUU BCEH )KU3HH.

IKOJIOTHYEeCKOr0 BOCTINTAHMSA:

e c(hOPMHUPOBAHHOCTh HKOJIOTUYECKOH KyJIBTYpbl, OCO3HAHHE IJIO0ATBHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

e [UIAHUPOBAHHE U OCYILIECTBJICHUE JECHCTBHI B OKpY’KalOlIel cpeiie Ha OCHOBE 3HAHUS
1esiel yCTOMYMBOTO pa3BUTH YEJIOBEUECTBA,



paciipeHe OIbITa JAEATEIHHOCTH OSKOJOTHYECKOW HANpPaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pr3uKe.

HMEHHOCTHU HAYIHOI'O IMTO3HAHHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHs (HU3NUECKON HAYKH;
OCO3HAHHE LEHHOCTH HAy4YHOH MAeATeIbHOCTH, TOTOBHOCTh B MpPOLECCE HU3YyYEHUs
GU3MKM  OCYHIECTBIIATH  MPOEKTHYIO U  HCCIEIOBATEIbCKYIO  JIEATEIbHOCTh
WHANBUAYAIbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHUBEPCAJbHbIE YUeOHbIE e CTBUS
Ba3zoBrble JJornueckue neicTBuA:

CaMOCTOATENIBHO (POPMYJIMPOBATh M aKTyalu3UpoOBaTh MpoOJieMy, paccMaTpuBaTh e
BCECTOPOHHE;

OIIPEEIIATh eI ACITEIBHOCTH, 33/1aBaTh IAPAMETPhI U KPUTEPUH UX JOCTUKEHUS;
BBISIBJISATh 3aKOHOMEPHOCTH M HPOTHBOPEYMs] B pacCMaTpUBAEMbIX (DU3HYECKHX
SABJICHUSIX;

pa3pabarbiBaTh IJIaH pelIeHUs] npoOJeMbl C Y4ETOM aHaiuu3a HMEIOIUXCs
MaTepUabHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B ACATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKHU IIOCIIEACTBUH ACATEIBHOCTH;

KOOPJMHUPOBATh W BBIOTHATH pabOTy B YCIOBUSX pPEAIbHOTO, BUPTYAIBHOTO W
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPoOJIeM.

ba3oBble uccienoBarebcKue AeiiCTBHSA.

BJIQJICTh HAYYHOW TCPMHUHOJIOTHEH, KITFOUCBBIMHU MMOHSATUSIMHU M METOJIaMU (PU3NICCKOM
HaYKW;

BJIQJICTh HABBIKAMH YUYEOHO-UCCIICOBATCIILCKOM W TMPOCKTHOH JEATCIBHOCTH B
obmacti (PU3MKH, CHOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSATEIHLHOMY TIOMCKY
METOJIOB pEeLIeHUs 3a1ad4 (U3NYECKOTO COACp)KAHUS, NPUMEHEHHUIO0 Pa3IUYHbIX
METOJIOB TIO3HAHHS,

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYYECHUIO HOBOTO 3HAHWSI, €r0 WHTEPIIPETAIHH,
peoOpa3OBaHUIO0 U PUMEHEHHIO B PA3IHYHBIX YUSOHBIX CUTYAIUSIX, B TOM YHCIIE TIPU
CO3aHUH YYCOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBS3M M aKTyaIM3WpPOBATh 3aJady, BBIJIBUTATH
TUIOTe3y € peIIeHWs, HaxXOAUTh AapryMEHTHl IS JIOKa3aTelbCTBA CBOMX
YTBEPKICHUM, 3a/1aBaTh apaMeTpbl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh TMOJYYEHHBIE B XOJI€ pELIEHUS 3aJaud Ppe3yJbTaTbl, KPUTUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTh U (POPMYyIHPOBATH COOCTBEHHBIC 3a]]a4l B 00pa30BaTEIbHON IEATEILHOCTH, B
TOM YHUCJIE NPU U3yUYEeHUH PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAaHUS MO (PU3MKE B MPAKTHUECKYIO 00JIaCTh KU3HEAEATEIbHOCTH;
YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;



BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUIrnHaJIbHBIC IOAXOAbI U PCIICHUS
CTaBUTb HpO6JIeMBI " 3a71a4i, JOITYyCKAaIIHUEC AJIbTCPHATUBHBIC PCIICHUS.

PabGora ¢ undgopmaunmeii:

BJaJIeTh HABBIKAMU TOJy4YeHUs HHGpopManu (U3NUYECKOTO CONEpXKaHHUS U3
HNCTOYHUKOB pa3HI:IX THUIIOB, CaMOCTOATCIBHO OC}’H_ICCTBHSITB IIOUMCK, aHaJlu3,
CHUCTEMATH3aIMI0 W WHTEPNPETANUI0 HWHPOPMALUU Pa3IUYHBIX BHIOB H (opMm
MIPEJICTaBIICHHS,

OIICHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;

HUCITIOJIB30BAThH CpeI[CTBa HH(bOpMaHI/IOHHBIX 158 KOMMYHI/IKaHI/IOHHBIX TGXHOHOFI/Iﬁ B
pPCIICHW KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OpraHHM3aIl[MOHHBIX 3a7ad ¢
coOmo/ieHeM  TpeOOBaHWUIT  SPrOHOMHKH, TEXHUKH O€30MacHOCTH, THUTHCHBI,
pecypcocOepekeHusi, MPaBOBBIX M JITHYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUYECKOTO COJCpXKaHMA B PA3IUYHBIX (opMmMaTax c ydEToOM
Ha3HAuYeHUS WHPOPMALIMU W MEIEBOW ayIUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GOpMy
MIPEJICTABICHUS U BU3YaTH3aI1H.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIIbHBIC yqeﬁﬂme JelCcTBUA:

OCYIIECTBIIATH OOIICHHE HA ypOKaxX (PU3UKU U BO BHE-YPOUHOI IEATEIHHOCTH;
pacro3HaBaTh MPEIMOCHUTKH KOH(MIMKTHBIX CUTYallUd U CMATYATh KOH(MIUKTHI;
Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHUSI C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

MMOHUMATh W UCIOJI30BATh MIPEUMYIIECTBA KOMAHIHOW U WHIWBHUIYaTbHOW paOOTHI;
BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBUN C Y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)KIOT0 YjcHA KOJIJICKTHBA;

HpI/IHI/IMaTB ueiaun COBMCCTHOfI JACATCIIbHOCTH, OpFaHI/I30BI)IBaTI) u KOOpI[I/IHI/IpOBaTB
JNIEUCTBUA TO €€ JOCTHMKECHHIO: COCTAaBJATh IUIaH JEWCTBUM, paCHIpeleNaTh POJU C
y4€TOM MHEHHI yYaCTHUKOB, OOCYKAAaTh PE3yJIbTaThl COBMECTHON PadOTHI;

OIICHMBATh KayeCTBO CBOEr0 BKJIaJa M KaXJOr0 YYacTHHKA KOMaHABI B OOIIMiA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBbIE MPOEKTHI, OIIEHUBATh UJEH C TO3UIIMH HOBU3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TO3UTHUBHOE CTPATETUYECKOE TIOBEACHHE B PA3IUYHBIX CHTYAIUsX,
HpO}IBHHTB TBOp‘-ICCTBO nu BOOGp&)KGHI/IC, GBITL HNHUIIMATUBHBIM.

PeryisiTuBHbIe YHHBepCaJbHbIE yUeOHbIe AeiicTBUS
Camoopranmn3anusi:

CaMOCTOSITEJIbHO OCYIIECTBJIATh MO3HABATEIbHYIO AEATEIbHOCTh B 00JACTH (PU3UKU U
aCTPOHOMUHU, BBISBIIATH MIPOOJIEMBI, CTABUTH U (OPMYIIMPOBATH COOCTBEHHBIE 3a/1a4U;
CaMOCTOSITEJIbHO COCTABIISITh TUIAH PELIEHUs] pacYETHBIX U KAUeCTBEHHBIX 3a]ay, IUIaH
BBITIOJTHEHHSI MTPAKTUYECKOW PadOThl C y4ETOM HMMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTECHU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsaTh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieJaTh OCO3HAHHBIN BBIOOD, apTyMEHTHUPOBATh €r0, OpaTh Ha ce€0s1 OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;



CrocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO JPYIUIMM B 00JIACTH (DU3HKH,
MIOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTypHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVICKT:

JaBaTb OLUCHKY HOBBIM CUTYyallUsAM, BHOCUTb KOPPCKTUBEI B ACATCIIbHOCTb, OLICHUBATDH
COOTBETCTBUE PE3YIbTATOB IIEJISM;

BJIQ/IETh HABbIKAMHU II03HABaTENIbHON pe(diaeKkcuu Kak OCO3HaHHUS COBEPIIAEMbIX
JIEUCTBUUA U MBICIIUTEJILHBIX MPOILECCOB, UX PE3YyJIbTATOB U OCHOBAHMIA;

MCIIOJIb30BaTh MPUEMBI peIeKCUU 171l OLIEHKH CUTYalluH, BbIOOpa BEPHOTO PEILICHUs;
YMETH OUCHHUBATH PUCKH U CBOCBPCMCHHO IMPUHUMATDL PCIICHUS 110 UX CHUIKCHUIO,
MIPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX IIPU aHAIIU3€ PE3YIbTaTOB AE€ATEIBHOCTH;
MNpUHHUMATH 06651, IIOHUMas CBOM HEAOCTATKHU U JOCTOUHCTBA,

MPUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX MIPHU aHATHU3E PE3yIbTaTOB ACSITEIbHOCTH;
MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B nponecce AOCTHIKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA NPOIpaAMMBI 110 (I)I/ISI/IKG JJIA

YPOBHS CpEIHET0 O0IIero 00pa3oBaHusl y 00yYarOIIUXCS COBEPIICHCTBYETCS SMOIIMOHATBHBIN
UHTEIIICKT, MPEATOIaralonui chOpMUPOBAHHOCTD:

CaMOCO3HAHHUs, BKIIOYAIOIIETO CHOCOOHOCTh IOHMMATh CBOE HMOIMOHAIBHOE
COCTOSHUE, BUJIETh HAINpPaBJICHUSI Pa3BUTUS COOCTBEHHOW 3MOLIMOHAIBHON cdepsl,
OBITH YBEPEHHBIM B ceO¢;

CaMOpPETYJUPOBAaHUs,  BKIIOYAIOMIETO  CAMOKOHTPOJIb,  yMEHHE  TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE  TMOBEIEHHE, CIIOCOOHOCTh  aganTUPOBaThCS K
OMOITUOHATBHBIM U3MEHEHHSIM U MPOSIBIISTH THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPCHHEH MOTHBAIIUH, BKJIFOYAIONICH CTPEMIICHHE K JOCTIDKECHHIO IEJIM U YCIEXY,
ONTHUMU3M, MTHUIITUATUBHOCTb, YMCHHUC HeﬁCTBOBaTB, HCXO0OA N3 CBOUX BOBMOX(HOCTeﬁ;
OMIIAaTUH, BKHIO‘-IaIOH_[eﬁ CHOC06HOCTB NOHUMATb 5MOIMOHAJIBHOC COCTOSHHUC NPYTIUX,
YYUTBIBaTh €ro MpPH OCYLIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COUYYBCTBHIO H
COTIePEIKUBAHHMIO;

COILIMAJIBHBIX HAaBBIKOB, BKJIOYAIOIIIHUX CIIOCOOHOCTH BBICTpanBaTb OTHOLICHHUA C
JIPYTUMHU JIIOBMH, 3200THTHCS, TIPOSIBIISITH HHTEPEC M pa3penatb KOH(PIUKTHL

[NPEAMETHBIE PE3VJIBTATDBI

K xonny oOyuenus B 10 knacce nipeiMeTHbIE pe3yibTaThl HA YIiIyOJIEHHOM YPOBHE JOJKHBI
OTpaxkaTb CHOPMHUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUH:

NOHUMAaTh pPOJIb (U3UKK B HKOHOMHUYECKOW, TEXHOJIOTMYECKOH, HKOJOTHUYECKOMH,
COLIMANIBHOM M 3THYEeCcKOU cepax NesTeTbHOCTH YeJIOBEKa, pojb U MECTO (PU3HKHU B
COBPEMEHHOM Hay4HOU KapTUHE MHpa, 3HaYCHUE OIUCATENbHOM,
CHUCTEMaTH3UPYIOIIEH, OOBSICHUTEIBHON M NMPOTHOCTHYECKOW (QYHKUIWH (pu3mueckon
TEOPUHM — MEXAHHMKH, MOJIEKYJIPHOM (PU3MKK M TEPMOAMHAMMKH, POJib (PU3MUECKON
TeOopHH B (POPMUPOBAHUHU NPEACTABICHUN O (U3NUECKOIN KapTHHE MUPA;

pa3nuyaTth yCIOBHS MNPUMEHUMOCTH Mojeied (U3NYecKHMX Tel M IPOLECcCOB
(s1BNIEHMI): MHEpLMAIbHAS CUCTEMA OTCUYETa, AOCONIIOTHO TBEPAOE TENO, MaTepUalIbHAsS
TOYKa, PaBHOYCKOPEHHOE JABIKEHHE, CBOOOJHOE TMAaJeHUE, aOCONIIOTHO YIIpyras
nedopmarusi, abCOMIOTHO YNpyroe U abCOMIOTHO HEYNPYTroe CTOJIKHOBEHHS, MOJESITH



rasa, >KHJKOCTH U TBEPIAOTO (KPUCTALITUYECKOTO) Tesa, UACAIbHBIA Ta3, TOUCUHBIN
3apsJl, OTHOPOJHOE 3JIEKTPUUYECKOE TT0JIE;

paznuyaTh ycloBUA (TpaHMIBI, OOJACTH) NPUMEHHUMOCTH (PU3UUECKHX 3aKOHOB,
MOHMMATh BCeOOUIMI XapakTep (QyHIAMEHTAJIbHBIX 3aKOHOB U OrPaHMYEHHOCTH
MCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBACHATH MEXAHUYECKHWE TIPOIECChl U SIBICHUS, HUCIOIB3YS
OCHOBHBIC TIOJIOKCHHSI M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh MEXaHHYEeCKOTO
JBIDKEHUSI, (OPMYJIbl KMHEMATUKH PAaBHOYCKOPEHHOTO IBMKEHUs, MPeoOpa3oBaHUS
lanmnes nang CKOpOCTM W MepeMelleHus, 3akoHbl  HploOTOHa, mnpuHIMN
OTHOCUTENbHOCTU ['anuiies, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS
UMIyJIbCAa W MEXaHWYECKOM SHEpruu, CBsA3b pabdOThl CHUIBI C HW3MEHEHHEM
MEXaHWYECKOM JHEpPruM, YCJIOBUSI paBHOBECHUs TBEPAOrO Tela), MpU HTOM
WCIIOJIb30BaTh ~ MaTeMAaTHUYECKOE  BBIPAKEHUE  3aKOHOB, YKa3blBaTh  yCJIOBUS
MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: IIpeoOpazoBanuil ['anumues, BTOPOro u TPeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXpAaHEHUsI UMITYJIbCAa U MEXaHUYECKON SHEPIHH, 3aKOHA
BCEMHUPHOIO TATOTCHUS;

aHAIM3UPOBATh U OOBSCHATH TEIJIOBBIC MPOIECCHl M SBIICHUS, HCIIONB3Ys] OCHOBHBIE
nonoxeranss MKT © 3akoHBI MOJNEKYJSIpHOW (U3MKM M TEPMOAWHAMHKH (CBSI3b
JIaBJICHUS UICAIBHOTO raza co CpeHel KHHETUYECKOW SHEPTrUei TEII0BOTO IBUKEHUS
M KOHLEHTpauuenl €ero MOJIEKYJ, CBA3b TEMIIEpaTypbl BEIIECTBA CO CpeaHEH
KMHETUYECKON »JHEpruei TEIUIOBOTO [IBIXKEHMSI €ro 4YacTUll, CBS3b JIaBJICHHS
UACAIbHOTO Tra3a € KOHLEHTpalued MOJIEKyJ U €ero TeMIepaTypoil, ypaBHEHHE
MenneneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpPAHEHUS
SHEPrUM B TEIJIOBBIX MpoOIleccax), MPH OSTOM HCIONb30BaTh MaTeMaTHYEeCKOe
BBIPOXKCHHE 3aKOHOB, YKa3bIBaTh YCIOBHUSI NMPUMEHHMOCTH ypaBHEHHs MeHjeneeBa—
Knaneiipona;

aHATM3UPOBaTh U OOBSACHITH DIIEKTPUUECKHE SBJICHUS, UCIOJB3Yys OCHOBHBIC
MTOJIOKEHUS M 3aKOHBI JICKTPOJUHAMUKH (3aKOH COXPAHEHHMSI AIEKTPUIECKOTO 3apsija,
3akoH  KynoHa, DNOTEHIIMANBHOCTh  3JIEKTPOCTATUYECKOIO  MOJsA,  MPUHLMI
CyNEpHO3ULUHU 3JIEKTPUUECKUX IOJ€H, MPU 3TOM YKa3blBas YCJIOBHS MPUMEHUMOCTH
3akoHa KynoHa, a Takke NpaKTHUYECKH BaKHbIE COOTHOIICHMS: 3aKOHbI Oma s
y4acTKa LMy 1 sl 3aMKHYTOM AJIEKTPUUECKOM 1enu, 3akoH [ xoyns—JIenua, mpasuia
Kupxroda, 3akonsr @apanes 11st 37€KTpoIn3a);

OMKCHIBATh (PU3MUECKHUE MPOIIECCHl U SBJICHUS, UCIOIb3Ys BEIUUUHBL: MEepeMEIIeHHE,
CKOpOCTb, YCKOPEHUE, UMITYJIbC T€Ja U CUCTEMBI TE€J, CHJIa, MOMEHT CHJIbI, 1ABJICHHE,
MOTEHLMAJIbHAsl SHEPrus, KWHETHYeCKas SHEprus, MeXaHudeckas JHeprus, paborta
CUJIBI, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE, CHJIa TSKECTH, CWJIa YIPYrocTH, cuja
TPEHUsI, MOIITHOCTbh, SHEPTHUSI B3aUMOACHCTBUS Tela ¢ 3eMEi BOIU3U €€ TOBEPXHOCTH,
SHEprusl ympyroi aeopmamnuu MPYKUHBL, KOJIWYECTBO TEIUIOTHI, a0COIOTHAsS
TeMIeparypa Tena, paboTa B TEpMOJAMHAMUKE, BHYTPEHHSISI JHEpPIHsl HAEaTbHOTO
OJIHOATOMHOTO Ta3a, paboTa HIEATbHOTO ra3a, OTHOCUTEIIbHAS BIIAXXHOCTh BO3/yXa,
KII[ waeanbHOro TEIUIOBOIO JBUTATENs; AJIEKTPUYECKOE TMOJI€, HaNpPsKEHHOCTh
ANEKTPUYECKOT0 MOJIA, HANPSIKEHHOCTh MOJII TOYEHHOrO 3apsiia WINA 3apsKEHHOIO
mapa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOTO MOJIsI, pa3HOCTh
MOTEHIMAJIOB, 3JIEKTPOABMKYILAs CHUJIa, CHJIa TOKA, HAIpPSKEHUE, MOIIHOCTh TOKa,
ANeKTpudecKkasi EMKOCTh IUIOCKOIO KOHJIEHCATOpa, CONPOTUBIICHHE ydyacTKa LENH C



MOCJIE0BATEIbHBIM M  MapaJJICIbHBIM  COEJAMHEHHWEM  pPE3UCTOPOB,  SHEPTHUsd
AIIEKTPUYECKOTO TOJISI KOHJEHCATOPa;

OOBACHATH OCOOCHHOCTH TMPOTEKaHWUS (U3UMYECKUX  SBICHUW: MEXaHHYECKOe
IBUKEHHE, TEIUIOBOE JBM)KEHHE YacTHI[ BEIeCTBa, TEIJIOBOE paBHOBECHE,
OpoyHOBCKOe ABIKeHUe, Tuddy3us, uClapeHne, KUIMeHUe U KOHICH A, TUIaBlIeHUE
W KpUCTAUTM3AllMs, HAMPABICHHOCTh  TEIUIONEpeNadd,  dJICKTpHU3AIMs  Tell,
AKBUIIOTEHIIMAILHOCTD TOBEPXHOCTHU 3apsKEHHOTO IIPOBOIHUKA;

IIPOBOAUTH UCCIIEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3MUYECKON BEIMYMHBI OT APYroil ¢
HCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHHM, NpU ATOM KOHCTPYHpPOBaTh YCTaHOBKY,
¢buKkcUpoBaTh PE3yIbTAThl MOTYYCHHONW 3aBUCUMOCTU (PU3NYECKUX BEIMYUH B BUIE
rpaduKkoB ¢ y4ETOM aOCOMIOTHBIX MOTPEIIHOCTeH HM3MEpPEeHUH, AeNaTh BHIBOIBI IO
pe3yJibTaTaM UCCIIeIOBaHNUS;

MPOBOJANTH KOCBEHHBIC H3MEPCHUs (PU3NYCCKUX BEIMYUH, MPH ITOM BBIOMpATH
ONTHMAIBHBIA METOJ W3MEPCHHS, OICHUBAThL aOCOJIOTHBIE H OTHOCHTEIHHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEpPEHUM;

MPOBOAMTH  OMBITHI [0 TPOBEPKE MPEAJTOKEHHOM THUIOTE3bl:  IUIAHUPOBATH
DKCIIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIBHYI0  YCTaHOBKY,  aHaJU3UPOBAThH
MOJTy4YeHHBIE PE3YJIbTATHI U JAeNaTh BBIBOJ] O CTaTyCe MPEIOKEHHON TUIIOTE3BI;
coOmrofaTh mpaBuia 0e30MacHOro Tpyna MpH MPOBEACHUU HCCIEIOBAaHUI B paMKax
y4eOHOT0 JKCIEPUMEHTa, MPAKTUKyMa M y4eOHO-HCCIENOBATENbCKOW W TMPOEKTHOM
JESTEIBHOCTH C WCIOJIb30BAaHUEM W3MEPHUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOTO
000py10BaHMS;

pemiate pacdyETHBIE 3aJa4d C SBHO 3aJIaHHOM W HESIBHO 3aJaHHOW (U3UYECKOU
MOJICJIPIO: HA OCHOBAaHWW aHAJIM3a YCJIOBHS OOOCHOBBIBATH BBIOOpP (HU3HUECKOU
MOJIETIH, OTBeYamIeld TpeOOoBaHUSAM 3a7auyd, HPUMEHATH (OPMYINbl, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTYJaThl (U3WYECKUX TEOPUH TMpPH  HCIOJIb30BAHUU
MaTEeMaTHYECKUX METOJIOB pELIEHUs 3a/ad, MPOBOJIUTh pacu€Thl Ha OCHOBAHWUHU
UMEIOLINXCA JaHHBIX, AaHAJIW3UPOBATh pPE3YNbTaThl W KOPPEKTUPOBATH METObI
pelIeHus ¢ Y4ETOM MOMyUYeHHBIX Pe3yIbTaToB;

peliaTh KaueCTBeHHbIE 3a7auu, TpeOyIole MPUMEHEHUS 3HAaHUHM U3 pa3HbIX pa3JieoB
Kypca (pu3uKuM, a Takke WHTETpalld 3HAHWW W3 JPYTHX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJA: BBICTPAUBATh JIOTHYECKYIO IIETIOYKY PACCyXIEHUH C Omopoi Ha
M3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKHUE SIBICHHS,

HCIIOJIb30BaTh TEOPETUICCKUE 3HAHUS JIJIsi OOBSICHEHUSI OCHOBHBIX IIPHUHIIAIIOB PAaOOTHI
HU3MEPUTEIIBHBIX TPHOOPOB, TEXHUYECKHUX YCTPOUCTB U TEXHOJIIOTHYECKUX MPOIIECCOB;
MIPUBOIUTH MIPUMEPHI BKIIAJa POCCHUCKHX U 3aPYOCIKHBIX YUIEHBIX-(DU3UKOB B PA3BHTHE
HayKd, B OOBSICHEHHME IHPOIECCOB OKPY)KAIOIIEr0 MHpa, B PAa3BUTUE TEXHUKU U
TEXHOJIOTHIA;

aHAJIM3UpPOBaTh W  OLEHUBATh IOCJIEJICTBUS OBITOBOM M  IPOU3BOACTBEHHOMN
NESTENIBHOCTH YeJOBEKa, CBSI3aHHOW ¢ (PU3MYECKHUMH TMpoIeccaMu, C TO3UIIHMA
HKOJIOTHUYECKOMN 0€301MacHOCTH, MIpeICTaBICHUIA 0 paroHaIbHOM
IIPUPOJIONOIB30BAaHUH, a TaKXE Pa3yMHOM HCIOJB30BAaHUU JOCTH)KEHUH HAyKH U
TEXHOJIOTHH JIJIs TajdbHEeHIIero pa3BuTHs 4eJI0BEUECKOro 00IIeCTBa;

MIPUMEHSATH Pa3JIMUHbIE CIIOCOOBI paboThI ¢ HHPOpMAITHEH (HU3UIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMAIIMOHHBIX  TEXHOJIOTUH, TIpU  ATOM



UCTIONIB30BAaTh ~ COBPEMEHHBbIE  HMH()OpPMAIMOHHBIE  TEXHOJOTWH  JUIsl  TIOWCKA,
nepepaboTKM W TPEABSBICHHUS YYeOHOM M HAay4YHO-TIOMYJIApHON HWHGOpPMAIIHH,
CTPYKTYpPUPOBaHMSI W HWHTEpIpeTanud WHPOpPMAIUU, TOJYYSHHON W3 pa3IUYHBIX
HUCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOydaeMyl0 HHPOPMAIIUIO U OIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWHA, TaK M Ha OCHOBE aHAJN3a
HMCTOYHHKA WH(OPMAITUH;

NPOSBISATh OPraHM3allMOHHBIE M MO3HABATENIbHbIE YMEHHUS CaMOCTOSTEIbHOIO
NpUOOpETEHUs] HOBBIX 3HAHUNW B TPOLECCE BBIMOJHEHUS MPOEKTHBIX M Yy4eOHO-
HCCIIEIOBATENBCKUX padoT;

paboTaTh B TpYIIE C KCIOJHEHUEM Pa3IUYHBIX COIHMABHBIX POJeH, MIaHUPOBATH
paboTy Tpymmbl, palHOHANBHO paclpelneisTh IesITeNbHOCTh B HECTaHIAPTHHIX
CUTYaIlUsX, aJIcKBaTHO OIICHUBATH BKIIAJ KaKIOTO U3 YUYACTHUKOB T'PYIIBI B PEIICHHE
paccMaTpuBaeMoi IpoOIeMBI;

NPOSIBIATE MOTHBAIMIO K Oyaymed mpodecCHOHaNbHOW  JESTeIbHOCTH IO
CIIEUATTBHOCTAM (DPU3UKO-TEXHHUUECKOTO MPODHUIISL.

K xonmy obyuenust B 11 knacce npeiMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxxaTb c(hOPMHUPOBAHHOCTh Y 00YyHAIOIINUXCSI YMEHUM:

MOHUMATh pPOJb (PHU3UKKM B HSKOHOMHYECKOH, TEXHOJOTHYECKOH, COLMAIBHOW U
ATHYECKOU cdepax NesATeTLHOCTH YelIOBeKa, POJb MU MECTO (PM3UKH B COBPEMEHHOMU
HAy4YHOW KapTHHE MUpPA, POJIb aCTPOHOMMH B IIPAKTHYECKOMN AEATEIbHOCTH YEJIOBEKA U
JAIbHEHWIIEM  HAyYHO-TEXHUMYECKOM  pa3BUTHH,  3HAYEHHE  OIMCATENIbHOM,
CHUCTEMAaTH3UPYIOIeH, OOBSICHUTEIBHON M NMPOrHOCTHYECKOW (QYHKUUH (usmueckon
TEOpUU — AIIEKTPOJAMHAMUKH, CHEIHUAIbHON TEOpUHM OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uky, ponb GU3NIECKON Teopuu B (HOPMHUPOBAHHUM TIPEACTABICHUN O (Ppu3nyecKon
KapTUHE MHUpPa, MeCTO (pU3MUYecKOW KapTHHBI MHUpa B OOILIEM psijly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABIECHUI O IPUPOJIE;

pa3nuyath yCIOBHA MNPUMEHUMOCTH Mojeied (U3NYECKHMX Tel M  IPOLECCOB
(sIBIEHMI): OAHOPOJHOE DJEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE  IOJIf,
rapMOHHYECKHE KOJIeOaHMs, MAaTEMaTHYECKUI MasTHUK, HWACAJbHBIA MPY>KUHHBINA
MasiTHUK, TapMOHUUYECKUE BOJIHBI, HJ€ANIbHBIN KOleOaTeIbHbIN KOHTYD, TOHKAs JIMH34,
MOJIEIEN aToMa, aTOMHOTI'O Si/Jpa U KBAaHTOBOW MOJIEIIN CBETA;

pa3nuyath yciaoBus (IpaHMIbI, O00JAaCTH) HPUMEHHUMOCTH (U3NYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (YHIAMEHTAJIbHBIX 33aKOHOB M OTPaHUYEHHOCTb
MCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIE MPOIECCHI U SBICHUS, HCIIONb3YS
OCHOBHBIE TOJOXEHUSI M 3aKOHBl JJEKTPOAMHAMMKU U CIHELHMAIBHOM Teopuu
OTHOCHUTEJIBHOCTH (3aKOH COXPaHEHUs IEKTPUUYECKOro 3apsia, cuia Amiepa, cuia
JlopeHna, 3akOH SJIEKTPOMArHUTHOW WHAYKUWH, npaBwio Jlenma, cBsa3p IJIC
CaMOMHJYKIUU B 3JIEMEHTE JJIEKTPUUECKON LIENH CO CKOPOCTBIO HM3MEHEHMS CUJIbI
TOKA, MOCTYJIaThl CHEIUAIbHON TEOpUN OTHOCUTENIBHOCTH DWHILTEIHA);
aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE IIPOLIECCHI U SIBICHUS, UCIIOJIb3YsI TIOJIOKEHUS
KBaHTOBOH (m3uku (ypaBHeHue DiHmTeiHa s QoTorddexra, mepBblid M BTOPOU
nmocTyJiaTel bopa, mpuHIMI COOTHOIICHUS HeomnpenenéHHocTei ['eizendepra, 3aKOHBI
COXPaHEHHUs 3apsl0BOT0 M MacCOBOI'O YHMCENl U SHEPIUU B SIEPHBIX PEAKLMSX, 3aKOH
paZ0aKTUBHOTO pacnaia);



OIUCHIBATH (PU3MUYECKUE TPOLIECCHI U SIBIICHUS, UCIIONIB3YS BEIMYUHBI: HAPSKEHHOCTD
ANEKTPUYECKOTO  MOJISA, IOTEHIMAN  3JIEKTPOCTATHUECKOro  MOJsl,  Pa3HOCTh
MOTEHLMAJIOB, 3JIEKTPOJBIKYIIAs CHJIA, MHIYKIUS MarHUTHOTO TMOJIs, MarHUTHBIN
IOTOK, cuia Amnepa, HMHIYKTUBHOCTb, 3JIEKTPOJBHXKYIIas CHJIA CAaMOUHIYKIUH,
SHEPIys MarHUTHOIO MOJIS MPOBOJHUKA C TOKOM, PEISITUBUCTCKUM MMITYJIbC, TOTHAs
SHEPTHUsl, SHEPTHsI TIOKOSI CBOOOIHOM YaCTHIIbI, YHEPTUS U UMITYJIbC (POTOHA, MAacCCOBOE
YHUCIIO U 3aps] sApa, SHEPTUs CBA3HM s11pa;

OOBSACHATP OCOOCHHOCTH TPOTEKAaHUS (U3UYECKUX SBJICHUH: 3JIEKTPOMAarHUTHas
MHIyKIUs, CAMOMHAYKIUS, PE30HAHC, HHTepPepeHIMs BOJIH, JU(paKLus, JUCIIEPCHs,
MOJIHOE BHYTPEHHEe oTpaxeHue, hoTtoanekTpudeckuit agdekt (bororddekr), anbda-
u Oera-pacmaabl  sAep, TaMMa-u3lydyeHHe siaep, (QU3MUEcKue  MPUHLUIIBI
CHEKTPAIBbHOTO aHAIN3a U paboTHI Jiazepa;

OTIpeNieNsITh HalpaBiIeHUE WHAYKLIUU MAarHUTHOTO TOJS MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuibl JlopeHua;

CTPOUTHh H300paKEHHE, CO3[]aBAEMOE IUIOCKUM 3€pKajoM, TOHKOW JIMH30M, W
paccUMTHIBaTh €0 XapaKTEPUCTHUKHY;

IIPUMEHSTh OCHOBOIIOJIAraloIle aCTPOHOMUYECKHE MOHATHS, TEOPUU U 3aKOHBI JJIs
aHanmm3a W OOBSICHEHWS (PU3MYECKHX TMPOIECCOB, MPOMCXOIIMIMX B 3BE3NAX, B
3BE3HBIX CHUCTEMAxX, B MEXKIAJAKTHUECKOW Cpele; IBMKEHHs HEOECHBIX Tell,
ABOJIIOIUH 3BE31 U BeeneHnHol;

HIPOBOJIUTH HCCIIEZJIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C HCIIOJIb30BAaHHEM
NPSAMBIX U3MEPEHUH, IPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YIIbTATHI
MOJIyYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUAE TIpadUKOB C YUYETOM
aOCOJIIOTHBIX ~ MOTPEIIHOCTEHl M3MEpeHWi, [JenaTh BBIBOABI IO  pe3yJjbTaTaM
HCCIIeIOBaHMS,

IPOBOJIUTh KOCBEHHBIE W3MEpPEHHs (PU3MUECKUX BEJIUYMH, IPU 3TOM BHIOHMpATH
ONTUMAJIHBIA METOJ] M3MEpEeHHs, OLIEHUBaTh aOCOJIIOTHBIE W OTHOCUTENIbHBIE
MOTPEIIHOCTH NPSAMBIX M KOCBEHHBIX U3MEPEHUH;

IIPOBOAMTH  OIBITHI [0 IPOBEPKE IMPEAJIOKEHHOM THUIIOTE3bl: IUIAHUPOBATH
OKCHEPUMEHT,  COOMpaTh  JKCIEPUMEHTAIbHYI0  YCTaHOBKY,  aHaJM3HpPOBATH
MIOJTy4Y€HHBIE PE3YJIbTAThI U JAENIaTh BBIBOJ] O CTaTyCe MPEI0KEHHON TUIIOTE3BI;
ONMCHIBATh METO/IbI MTOJyUYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;

coOmoaTh MpaBmiia 0€30MacHOTO TpyJa NMPH MPOBEJICHUN HCCIEIOBAaHHA B paMKax
y4eOHOr0 3KCIEpUMEHTa, MPaKTUKyMa M y4eOHO-HCCIIEI0BAaTEIbCKOW M MPOEKTHOM
JESATEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB M JIaOOPATOPHOIO
0o0opyaoBaHuS;

pemaTb pacy€THbIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJaHHOW (u3nueckon
MOJIE/IbIO: Ha OCHOBAaHMM aHajM3a YCJIOBUS BbIOMpaTh (U3HYECKHE MOJEIH,
OTBEYaroIue TPeOOBaHUAM 33]a4, IPUMEHATH (POPMYJIbI, 3AKOHbI, 3AKOHOMEPHOCTH U
MOCTYJaThl (U3UYECKUX TEOPHH MPH HCHOJIH30BAHUM MATEMaTHUYECKUX METOOB
pelieHust 3axad, MPOBOJUTh pacu€Thl HAa OCHOBAHUU MMEIOLIUXCS JAaHHBIX,
aHAJTM3UPOBATh PpE3yJbTaThl M KOPPEKTHPOBATh METOJbl pEIIEHUs C Y4ETOM
MOJIyYCHHBIX Pe3yJIbTaTOB;

pemaTh KaueCTBEHHbIE 3a7auH, TpeOyIolue MpUMEHEHHs 3HAaHUN U3 Pa3HBIX pa3/ieioB
Kypca (HU3UKH, a TaKKe HHTErpalid 3HAHUM W3 APYTrUX NPEIMETOB €CTECTBEHHO-



HAy4yHOrO IMKJa: BbICTPAUBaTh JIOTMYECKYIO ILIETOYKY PpacCyKIEHUl C omopoi Ha
U3y4YEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBJICHMUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUSA JUIsl OOBSICHEHHS] OCHOBHBIX NPHHLIUIIOB PaOOThI
U3MEPUTENIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTMYECKUX MTPOLIECCOB;
IPUBOUTH NPUMEPHI BKJIAa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKHM, B OOBSCHEHHE IPOLIECCOB OKPY’KAIOIIEr0 MHpPA, B pPa3BUTUE TEXHUKU U
TEXHOJIOTHi;

aHATM3UPOBaTh M  OLIGHUBATh TIOCJIEACTBUA OBITOBOM M  NPOU3BOACTBEHHOH
JeSITEIbHOCTH YeNlOBEeKa, CBA3aHHOW C (U3MUECKUMHU TMPOLECCaMU, C MO3UIHN
JKOJIOTUYECKON 0€30MacHOCTH, MIPEACTABICHUI 0 paloOHaIbHOM
IPUPOIOIOIB30BAHUN, a TAKKE PAa3yMHOM HCIOJIb30BAHUU JIOCTHIKEHUH HAyKu MU
TEXHOJIOTUH [T JalbHEHIIero pa3BUTHs YeJI0BEUECKOro o0I1ecTBa;

HNPUMEHSATH pa3iInyHble coco0bl paboThl ¢ HH(pOpMaIel GU3nIecKoro coepKaHus ¢
UCTOJIb30BAaHUEM  COBPEMEHHBIX HMH()OPMAIMOHHBIX  TEXHOJOTHHM, TpU  3TOM
UCTOJb30BaTh  COBPEMEHHBbIE  HMH()OpPMAIMOHHBIE  TEXHOJOTMH  JUIsL  IIOMCKA,
nepepaboTKH ¥ TpPEIAbsSBICHHS Y4eOHOW ¥ HAyYHO-TIOMYJSIpHOW HWH(OpMAIH,
CTPYKTYPUPOBAaHUS M HHTEPHNpETalUu HH(GOPMAIMM, IOJYYEHHOW M3 pa3IUYHbIX
UCTOYHUKOB, KpUTUYECKH aHAJIU3UPOBATh MOIy4aeMyr0 HH(POPMALIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
MCTOYHUKA UHPOpMALUY;

IPOSBIATh OPraHU3allMOHHBIE M IO3HABATEJIbHBIE YMEHHUS CaMOCTOSTEIbHOIO
nproOpeTeHus] HOBBIX 3HAaHUM B TIPOIECCE BBITIOJTHEHUS TPOCKTHBIX M y4eOHO-
HCCIIE0BATEIbCKUX padoT;

paGoTaTh B Ipymle C HUCHOJIHEHHWEM pa3IMYHbIX COLUAIBHBIX POJIEH, IIaHUPOBATH
pa®oTy TIpyMmIbl, palMOHAIBHO pacHpefensTb MAEATeNbHOCTh B HECTaHIApTHBIX
CUTYallUsX, aJJl€KBaTHO OLICHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB I'PYIIbI B PEILICHHUE
paccMaTpuBaeMoi poOIeMBI;

OPOSIBIATE  MOTHBAlMIO K  Oyaymed npodecCHOHaNbHOM — JESITEeIbHOCTH IO

CIICOHUAJIbHOCTAM (1)I/I3I/IKO-T€XHI/ILICCKOFO HpO(bI/IJ'IH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoamnuecTBo yacos
Ne HaumeHoBaHue pa3/ie/ioB U TeM
KonTpoJsbHble
n/n NPOorpamMmMbl Bcero
padoThl
Pa3aen 1. HAYYHBIIH METO/ ITO3HAHUSI ITIPUPO/IbI
11 Hay4nslii MeTO O3HAHUS IPUPOLBI 6
Hroro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JnHamuka 10
2.3 Crartuka TBEpAOIO TENa 5
2.4 3aKOHbBI COXPAHEHUS B MEXaHUKE 10 1
Htoro no pazneny 35
Paznea 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUUECKON TEOPUH 15 1
3.2 Tepmonnnamuka. TeroBbie MalTUHBI 20 1
33 ArperaTtHble cocTosiHUS BeniecTBa. Da3oBbie 14 1

MEePEXObI

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE
(uu¢posBbie)

o0pa3oBaTe/ibHbIE

pecypcbl

bu6moreka [JOK
https://m.edsoo0.ru
bubmuorexa [JOK
https://m.edsoo.ru
but6mmoreka [IOK
https://m.edsoo.ru

bubnunoreka [IOK
https://m.edsoo0.ru

bubmorexa [JOK
https://m.edsoo.ru

bu6moreka [JOK
https://m.edsoo0.ru

bubnunoreka [IOK
https://m.edsoo0.ru




Utoro no pazneny 49

Pasnea 4. JIEKTPOJJUHAMUKA

4.1 DIEKTPUYECKOE TOJIE 24 1 bu6muoteka LIOK
https://m.edso0.ru

4.2 [TocTOSsTHHBIN SEKTPUIECKUIA TOK 24 1 bubnmnorexa IIOK
https://m.edsoo.ru

4.3 Toku B pa3IMYHBIX Cpelax 6 bub6nmorexa LIOK

https://m.edsoo.ru

Utoro no pazneny 54

Pazzea 5. ®USUUECKUI NPAKTUKYM

5.1 Ou3nvecKuil MpakTUKyM 16 16
Hroro o pazneny 16
PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 7 16



11 KITACC

KognuecTBO UacoB
HaumeHoBaHue pa3ie/ioB U TeM

Ne ni/mm
NMPOrpamMMbl Bcero
padoThI
Paznea 1. JIEKTPOJANHAMUKA
1.1 MarsuTHOe 1moJje 14
1.2 DIIeKTpOMarHuTHasK WHIYKITAS 13 1
Hroro no paszneny 27
Pa3nen 2. KOJIEBAHUS U1 BOJIHBI
2.1 Mexanuueckue KoyeOaHus 10
2.2 DJeKTpOMarHuTHbIE KoJeOaHus 15
53 MexaHW4eCcKue U 3JICKTPOMArHUTHEIC 10 1
BOJTHBI
24 Orntuka 25 1
Hroro no pazneny 60

Paznea 3. OCHOBBI CHEI_II/IA.JILHOI71 TEOPUU OTHOCUTEJBHOCTHA
3.1 OcHoBrl CTO 5 1

Hroro no paszneny 5

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KopmyckyisipHO-BOIHOBOH yasin3m 15

KonTpoJsbHble

IIpakTHyeckue
padoThI

DJIeKTPOHHbBIE
(uu¢posbie)

o0pa3oBaTe/bHbIE

pecypcbl

but6mmoreka [IOK
https://m.edsoo.ru

bu6moreka [JOK
https://m.edsoo0.ru

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

but6mmoreka [IOK
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4.2 dusuka atoma

43 ®duznka aTOMHOTO sAApa 1 3JIEMCHTAPHBIX

YACTHI]

Uroro no pazgeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU
Hrtoro no paznemy

Pazzea 6. PUSUUECKUI NPAKTUKYM

6.1 du3nvecKuil MpakTUKyM
Uroro no pazgeny

Paznean 7. OBOBIIAIOHIEE TIOBTOPEHHUE

CucremaTtuszanus 1 00600111eHNE
HPEIMETHOTO COJIEPKaHMs U OIbITa
JESTEIbHOCTH, IPUOOPETEHHOTO IPU
nzydeHnu kypca pusuku 10 — 11 kmaccos

7.1

Hroro no pasneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12
12

16
16

15

15
10
170

https://m.edsoo0.ru
bubmuorexa [JOK
https://m.edsoo.ru

but6mmoreka [IOK
https://m.edsoo.ru
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16



Ne
n/n

INOYPOYHOE INIJTAHUPOBAHUE
10 KJIACC

Tema ypoka

dusnka — pyHIaMeHTallbHas HayKa O PUpojie

Hay4HbIii METO/] TO3HAHKSI 1 METO/IbI HCCIICIOBAHMUS
(buU3HYECKUX SIBICHUN

OKCHEpUMEHT U TEOpUs B IIPOLIECCE TTO3HAHUS IPUPOBI.
HaGnronenue u skcriepuMeHT B hu3uke

Cnioco0Os1 n3mMepeHus: GU3NIECKUX BETHYUH

AOCOIOTHAs M OTHOCUTEJIbHAS MOTPEUTHOCTH U3MEPEHUM
(U3HYECKUX BETUINH

MonenupoBanue B ¢pusnke. Poiab u Mmecto Gpusmnku B
(opMHUpPOBAaHNN COBPEMEHHOM HAay4YHOI KapTUHBI MUpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOAEH

Mexannueckoe nasmxenne. Cucrema orcuetra. OTHOCUTEILHOCTE
MexaHudeckoro aBmwxenus. [Ipsmas u obpaTHas 3agaun
MEXaHUKHU

Pannyc-BekTop MatepualibHOM TOUKH, €ro MPOEKIIMU Ha OCH
koopauHar. Tpaekropus. [lepemenienue. Cxkopocts. Mx
IIPOEKIMU HA OCH KOOPANHAT

PaBHOMEpHOE nipsimosnHEetHOe ABMKeHue. [ paduueckoe
ONMUCAHUC PABHOMCPHOI'O Hp}IMOHI/IHel\/JIHOFO ABHUKCHUA

KoanuyecTBo 4acoB

Kontpoas IIpakTuu

Bcero HbIe
padoTbl

ecKune
padoThI

Jara
U3ydeHus

DJIEeKTPOHHBIE
undgposbie
o0pa3oBaTe/bHbIE

pecypchl

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

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

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24
25

CrnosxeHue nepeMeleHnid U ckopocTell. Pemenue 3anau

HepaBroMepHoe nBr:keHHE. MTHOBEHHAsI CKOPOCTh. Y CKOPEHHE.

HpHMOHHHeﬁHOG ABUKCHUC C MOCTOAHHBIM YCKOPCHUCM

FpaQ)quCKoe OIIMCaHHC HpHMOHHHCﬁHOFO JBHXKXCHUS C
MMOCTOAHHBIM YCKOPCHUEM

CBobOoHOe majeHne. Y CKOpeHrne CBOOOIHOTO TaACHHUS.
3aBHCUMOCTBH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS OT BPEMEHH U
ux rpaduxu

JIBIXeHue Tela, OPOLMICHHOTO TO/I YIIIOM K TOPU30HTY

KpuBonuneiinoe asmxenue. J[BmxeHne N0 OKPYKHOCTH.
YrnoBas u IuHEHasg ckopocTsk. [lepuosa u yactora.
LlenTpocTpeMHUTENBHOE U TIOJIHOE YCKOPEHHE

Kontponbhas pabota no teme "Kunematuka"

[lepBsIif 3akoH HptoToHa. IHEpLManbHbIe CUCTEMBI OTCUETA.
[IpuHnun otHOcuTenbHOCTH ['anunes. HennepuuanbsHble
CUCTEMBI OTCUETA

Cuna. PaBHonelicTBy01Iast cuiia. Bropoii 3akoH HeloToHa.
Macca

B3aumoneiictue ten. Tpernii 3akoH HeroToHa

[Ipunuun cynepno3unuu cuil. Pemenue 3a1ay Ha npUMeHEHUE
3ak0oHOB HrroToHa

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTD
TPaBUTAIMOHHON U MHEPTHOU MacChl

Cuita TSoKeCTH B YCKOpPCHUC CBO60,I[HOFO naacHus

I[BI/I)KGHI/IG HCGGCHBIX TCJI U UX UCKYCCTBCHHBIX CITYTHHUKOB.
ITepBast kocmuyeckasi ckopocTb. 3akoHbl Kerepa

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona u BUabl cui TpeHus. [[BuxeHue B

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

bu6mmoreka [JOK
https://m.edso0.ru

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

bu6mmoreka [JOK
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bubmuoreka [JOK
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26
27
28

29

30

31

32

33

34
35
36

37

38

39

40
41

YKUJKOCTHU U Ta3e ¢ yUETOM CUJIbI COTIPOTUBIICHUS CPEIIBI
Hasnenue. 'mapocrarnueckoe napienue. Cuna Apxumena

AGcomroTHO TBepoe Teno. [loctynarensHoe U BpamareabHOe
JIBHJKEHUE TBEPJOTO TeNa

MoMeHT cHUIIbI OTHOCHUTEIBLHO OCH BpalICHUs. IInedo cumbl

CnoxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teiy. LleHTp
TSOKECTH Tena. Y CIIOBUS pPaBHOBECHS TBEPAOTo Tena. Bumbl
paBHOBECHS

Pemenue 3amau

Konrponbnas padora no teme "/Iunamuka. CTaTuka TBEpAOro
Tena"

NmMnynbc MaTepuanbHOM TOUKU, CUCTEMbI MaTEpPUATIbHBIX TOUEK.
[lenTp Macc cuctemMbl MaTepUaIbHBIX TOUEK. Teopema o
JBUKEHUU LIEHTPA Macc

NmMnynbe cuibl 1 MI3MEHEHUE UMITYJIbCca Tella. 3aKOH COXPaHEeHUs
UMITyJibCa. PeakTuBHOE JBHKEHHE

MoMeHT nmItybca MaTepualIbHON TOUkH. [IpencraBienne o
COXpPAaHEHUHU MOMEHTA UMITYJIbCa B HEHTPAIbHBIX MOJISAX
Pemenue 3amau

PaGora cuibl Ha ManmoM U Ha KOHEYHOM TEePEMEIIECHUH.
I'padmueckoe npeacrapieHue padOThI CUITBI. MOITHOCT CHITBI
Kunernueckas sHeprus. Teopema 00 M3MEHEHUU KHHETHUECKON
SHEPIMH MAaTepUaIbHON TOUKH

[ToTeHumanbHble U HEMOTEHIMAIBHbIE CHIIBL. [loTeHnanbpHas
sHeprus. Bropas kocMuueckasi CKOpoCTh

TpeTbs KocMudeckasi CKopocTb. CBsi3b pabOTHI
HEMOTEHIUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU YHEPTUU
CHUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEpruu
VYnpyrue v Heynpyrue CTOJIKHOBEHHs. Y paBHeHUE bepHyu
JUISL UICAJTbHOM JKHIKOCTH

KonTponbHas padora 1o Teme "3aK0oHBI COXpaHEHUS B

https://m.edso0.ru

bu6mmorexa [JOK
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bu6mmoreka [JOK
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bubmuoreka [JOK
https://m.edsoo.ru

Bbu6mmoreka [JOK
https://m.edso0.ru

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

bu6mmoreka [JOK
https://m.edso0.ru




42

43

44

45
46
47

48

49

50

51

52
53

54

55
56

57

MexaHuke"

PazButune npeacraBieHuit o npupojie TemioTel. OCHOBHBIE
nonoxenus MKT. luddyzus. Bpoynosckoe aBuxkeHue

Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPABIX Te. XapaKTep
JIBYDKCHUS] M B3aUMOJCHCTBHS YACTHUI] BEIIECTBA

Macca u pazmepsl Mosieky (atomoB). KonnuecTBo BerecTsa.
[TocTostnHast ABoraapo

Temnepatypa. Terosoe paBHoBecue. [llkana Llenscus
Penrenue 3anau

Nneansubiii ra3. I'a30BrIe 3aKOHBI
Vpasuenue Mengeneesa-Knaneripona. Pemenue 3agau

AbcomoTHas TeMneparypa. 3akoH JlanbroHa

I/I30Hp0ueccm B HACAJIbHOM ra3€ C IOCTOSHHBIM KOJIMYCCTBOM
BCIICCTBA

I'padnaeckoe npepcTaBIeHNEe H30MPOLIECCOB: N30TEPMA,
u30x0pa, n3odapa

OcHoBHoe ypaBHeHue MKT

Pentenue 3anau
CBs13b a0COMIOTHOM TeMIIEPATYPhl TEPMOTMHAMUIECCKOM

CHUCTEMBI CO CpeHEN KUHETUYECKON SHEPTUEH ITOCTYIaTEIbHOTO

TEIIOBOIO ABMKEHHUS €€ YaCTHII

0O000menue u cucreMarusanys 3Hauui mo reme "Ocuossr MKT"

KonTponbHas padora o teme "OcnoBst MKT"

TepMmoanHaMuyeckas cucTema. 3a/laHue BHEIIHUX YCIOBHUM JUIs
TJ1 cucremsl. BHemnne u BHyTpeHHHE napamerpsl. [lapamerpsl
TJ1 cuctemsl Kak CpeHUE 3HAYEHUS BEJIMYMH, ONACHIBAIOIINX €€

Ha MUKPOCKOITMYCCKOM YPOBHC

[N

bu6mmoreka [JOK
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bubmuoreka [JOK
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58

59

60

61

62

63

64

65

66
67

68

69

70

71

72
73

HyneBoe Hauano repmoanHamuku. CaMonpou3BoJIbHAS
penakcarus T]I cucTeMbl K TETIJIOBOMY paBHOBECHUIO

Mojenp ueaibHOrO Ta3a B TEPMOJAUHAMHUKE. Y CIIOBUS
MIPUMEHUMOCTH 3TOH MOJETU

VYpaBuenue MenpeneeBa-KnaneiipoHna u BeIpakeHUE 1151
BHYTPEHHEHN SHEPruu

Beipaxenue 111 BHyTpEHHEN SHEPTUHA OJHOATOMHOI'O
UJCAIBHOTO raza. KBasucrarnyeckne U HECTaTUYECKUE
IIPOLIECCHI

OneMeHTapHas paboTa B TepMoAuHAMUKe. Beruncnenue paboTel
1o rpaduKy mpoiecca Ha pV-auarpamme

Temnonepenada Kak criocod M3MEHEHUS! BHYTPEHHEH YHEprun
T]1 cucremsbl 6€3 coBepIIeHUs! pabOThI

KOHBGKL{I/IH, TCIUIOMPOBOJAHOCTD, U3JITYUCHUC

KommuectBo Teruiotel. TemmoéMKoCcTh Tena. Y IelbHasd u
MOJISIpHASI TEIUIOEMKOCTHU BEILIECTBA. Y IeIbHAs TEIIOTa
CFOpaHI/ISI TOIJINBA

Pacuér konuyecTBa TEIUIOTHI MPHU TEILIOTIEpe1ayue

[onsarue 06 aguabaTHoM nporecce. [lepBblii 3akoH
TEPMOIMHAMHKH

KonndecTBo TemioTsl ¥ paboTa Kak Mepbl H3MEHEHMUSI
BHyTpeHHeH 3Hepruu T/1 cucremsl

Bropoii 3ak0H TepMOAMHAMUKH /17151 pABHOBECHBIX U
HEPaBHOBECHBIX IpoueccoB. HeoOpaTuMoCcTh NpUpOIHBIX
IpOLIECCOB

[Ipunuumne! aeiictBus Terinosbix MamuH. KT

MakcumansHoe 3Hauenue KIIJI. [ukn Kapuo

Pemenue 3amau

DKOJOrHYECKHE acIeKThl NCII0JIb30BaHUs TECIUIOBBIX HBHFaTeﬂeﬁ.

bu6nmoreka [JOK
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75

76

7

78

79
80
81

82

83

84

85

86
87

88

89

TenoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPeIb
Pentenue 3anau

O0001eHre 1 cUCTEMATU3ALMS 3HAHUN 110 TEME
"Tepmoannamuka. TemioBble MalIuHbI"

KonTponbHas padora o teme "TepmoauHamuka. TernoBeie
MaluHbl"

[TapoobpazoBanue u konaeHcanus. McnapeHue u KumeHue.
VY aenbHas TemioTa mapooopa3oBaHUs

HaceienHele n HeHacbleHHbIE Tapbl. KauecTBeHHas
3aBUCHMOCTB IUIOTHOCTH U JAAaBJICHUS HACBIIIEHHOIO I1apa OT
TeMIIepaTypbl, UX HE3aBUCUMOCTb OT 00bEMA HACHIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpATypbl KUIIEHUS OT JaBJICHUS B
KUIKOCTU

Braxnocts BO31yXa. AOCOII0THAS U OTHOCHUTEILHAS BIIAXKHOCTD

Pemenue 3amau

TBépnoe teno. Kpucraminueckue u amop¢Hbie Tena.
AHU30TPONUS CBOMCTB KPUCTAIUIOB

[InaBieHre ¥ KpUCTAUIH3AIMSL. Y IeNTbHAS TEIIOTA TUIABJICHHS.
CybOnumanus

Hedopmaruu TBEpaOTO Tena. Pactskenue u cxarue. CBur.
Monyns FOnra. [Ipenen ynpyrux nedhopmaruit

TermmoBoe paciMpeHne KUAKOCTEN U TBEPABIX TEN.
AHTapMOHHM3M TETIOBBIX KOJIeOaHHUI YaCTHII BEIECTBA

[IpeobpazoBanue 3Heprun B (pa30BbIX Mepexonax

YpaBHeHHE TEIJIOBOTO OanaHca
Pemenue 3agau

[ToBepxHOCTHOE HaTsKeHne. KanwisipHele sABieHus. JaBiieHne
101 ICKPUBJICHHOHN MOBEPXHOCTBIO )KUIKOCTH. PopMyiia
Jlamutaca

O06o011eHNe U cucTeMaTu3alus 3HaHUH| 10 TeMe " ArperatHbie

bu6mmoreka [{OK
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bubmuoreka [{OK
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91

92

93
94
95

96

97

98

99

100
101

102

103

104

105

cocTosiHuS BemecTBa. Ma3oBkie HepCXO,I[LI"

KoHnTtponbHas pabota mo Teme "ArperaTHble COCTOSTHUS
BeniecTBa. PazoBble Mepexoabl”

DnexTpusanus Tel U €€ MpOosBICHUA. JIEKTPUUECKUHN 3apsi.
JlBa BUJa EKTPUUECKUX 3apsAa0B. [[pOBOAHUKH, TUAIEKTPUKH
Y TIOJIYTIPOBOJHUKHU

DneMEeHTapHBIA ANEKTPUYECKUH 3apsil. 3aKOH COXPaHEHUS
JIEKTPUUYECKOTO 3apsizia

Bsaumoneiicteue 3apsnos. Todyeunsie 3apsanael. 3akoH Kynona
Pewenue 3anau
Onekrpuueckoe nojie. Ero aeiicTBue Ha 3JIEeKTpUUECKHUE 3apsiIbl

Hanpsox€anocTs anekTpudeckoro mojs. [Ipo6usriii 3apsa. Jluauun
HaMPSKEHHOCTH 3JIEKTpUYECKOro nosst. OTHOpOoIHOE
INEKTPUYECKOE T0JIe

IloTeH1IMaIbHOCTD SJICKTPOCTATUYICCKOI'O ITOJIA. Pa3Hocth
IMMOTCHIMAJIOB U HAIIPS)KCHUC

ITorenmuanpHas OHEPIU: 3apaa B 3JICKTPOCTATUICCKOM IIOJIC.
IloTennman SJICKTPOCTATUYICCKOI'O ITOJIA

CBs3b HaHpﬂ)KéHHOCTI/I IOJIAA U Pa3HOCTHU MMOTCHIUAJIOB JJIsA
QJICKTPOCTATUYCCKOT'O ITOJIA

[IpyHIMTI Cynepno3UIINKU AIEKTPUUECKUX TTOJIeH
Pentenue 3anau

[Tone Toueunoro 3apsaa. Iloxe paBHOMEpPHO 3apsHKEHHON Chepsl

[Tone paBHOMEpPHO 3apsKEHHOTO 10 00BEMY 1mapa. [lome
PaBHOMEPHO 3apsiKEHHON 0€CKOHEUYHOH TIIOCKOCTH

[TpoBOAHMKY B 3JIEKTPOCTATHUECKOM T0JIE. Y CIIOBHE PAaBHOBECHS
3apsiioB

JIMDINEKTPUKHY 1 MTOJIYIIPOBOIHUKH B JIEKTPOCTATUYECKOM I10JIE

R
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107
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125

Konnencarop. D1nekTpoéMKOCTh KOHIEHCATOPA.
DIEKTPOEMKOCTb INIOCKOTO KOHIEHCATOPA

[TapayenpHOE COEIMHEHNE KOHIEHCATOPOB
[TocnenoBarenbHOE COEAMHEHUE KOHIEHCATOPOB
DHeprusi 3aps>KeHHOTr0 KOHJIEHCaTopa

Pemenue 3amau

I[BI/I)KCHI/IG 3ap$[)KeHHOI71 YacCTUlbl B ONHOPOJHOM J3JICKTPHICCKOM
I10JIC

Pemenue 3amau

O00011IeHNE U CUCTEMATHU3ALMS 3HAHUN 10 TEME
"Dnexkrpuueckoe nosie"

KoHnTponbHas pabota mo teme "InexkTpuieckoe moje"

Cuna toka. [TocTossHHBIN TOK. Y CI0BHSI CyIIECTBOBAHUS
IIOCTOSTHHOTO 3JIEKTPUYECKOTO TOKa

Wcrounuku Toka. Hanpsixenue u 3/1C

3akon Oma AJIs1 ydacCTKa LCIIN. SJIGKTPI/I‘IGCKOG COIIPOTUBJICHUC

3aBHCHMOCTD CONMPOTUBJICHHUA OAHOPOAHOTO ITPOBOJHUKA OT €TO
JJIMHBI U TI0IIaAn IMOIIEPEUYHOI0 CCUCHUA

VY nenbHOE CONMPOTUBIICHUE BelllecTBa. Penienue 3amau

IlocienoBarenpHOE, NAPAIUIEIBLHOE, CMEIIAHHOE COEAMHECHUE
IIPOBOJHUKOB

Pacuér pa3zBeTBiIEHHBIX AnekTpuueckux nemnen. [Ipasuna
Kupxroga

Pemenne 3anay

PaGoTa snekrpuueckoro Toka. 3akoH J>xoyns —JIenma

Pemenue 3amau

MOUIHOCTB JAEKTPUUECKOT0 TOKa. TernaoBas MOIIHOCTb,
BBIIEIISIEMast Ha pE3UCTOPE

L e R = = = T = ST e S S
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Pemenue 3amau

OJ1C 1 BHyTpEeHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA

3akon Oma 11 TOJTHOM (3aMKHYTOM) AJIEKTPUIECKOM TIeTTH

Pemenue 3amau

MOIHOCTh NCTOYHHMKA TOKA

KopoTtkoe 3aMbIkaHne

KonneHncarop B 1ienu nocTOSHHOTO TOKa

Penrenue 3anau

Pemenue 3amad no treme "Il0CTOSIHHBIN 2JIEKTPUUECKUN TOK"
Pemenue 3anau no teme "IlocTosSHHBIN A5eKTpUUYECKUil TOK"
Pemenue 3anau no teme "[locTosSHHBIN A5eKTpUUYECKUil TOK"

00001eHre U cucTeMaTu3anus 3Hauui o teMme "TlocTosIHHBIN
3NIEKTPUYECKUM TOK"

KonTtponbHas pabota mo teme "I1oCTOSIHHBIN JIEeKTPHUUECKUI

"

TOK

DnexTpuyeckas MpOBOAUMOCTD PA3JINYHBIX BEIIECTB.
DJIEKTpUUYECKUI TOK B MeTaiiax. CBEpXMpOBOJIUMOCTh
DNEeKTpUUECKUN TOK B paCTBOPAxX M paciiaBax 3JIEKTPOIUTOB.
3akonbl Dapajes A1 SIEKTPOIN3a

DneKkTpuYecKui ToK B raszax. [lmasma

DNeKTpUUeCKUil TOK B BakyyMme. BakyymHbIe IpUOOpHI
DJIEKTPUUYECKUIN TOK B MOJIYIIPOBOJHUKAX
[TorynpoBOIHUKOBBIE TPUOOPHI

®u3nyecKuil NpakTUKyM 1o teme "M3MepeHue Cuibl ToKa u
HaNPsDKEHUS B LIENH IOCTOSHHOTO TOKA P MOMOILU
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB" UITU
"3HakoMCTBO ¢ 1K poBoii 1abopaTtopueit mo ¢pusuke. [Iprumeps
U3MepeHus PU3NYECKUX BETUUYHH MTPHU MOMOIIY KOMIIBIOTEPHBIX
IATYUKOB"

[
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Ouznyeckuil mpakTukyM o teme "M3yueHne HepaBHOMEPHOTO
JBIKEHUS C LIEIBIO ONPEACIICHUS] MTHOBEHHOU CKOPOCTH"

®uznyeckuil NpakTUKyM o TeMe "M3mepeHne ycKkopeHus npu
HPSAMOJIMHEMHOM PaBHOYCKOPEHHOM JBM)KEHUH 110 HAKJIOHHOU
ockocTy" wnu "MccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU
MIPY PAaBHOYCKOPEHHOM JBHKEHUU"

®u3nyecKkuil mpakTUKyM 1o teme "M3MepeHune yCKkopeHust
cBoOoHOTO NaneHus" win "V3ydenue qBUOKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

®u3nyecKuil MpakTUKyM 1o teme "M3yyeHue NBMXeHus Tela 1o
OKPYHOCTH C MIOCTOSIHHOH 10 MOJTYJII0 CKOPOCTHIO" HITH
"UccnenoBanue 3aBUCUMOCTH MepUOIa OOpaIIeHUs] KOHUYECKOTO
MasgTHHKA OT €ro napaMmeTpon"

®duznueckuil NpakTUKyM 1o teme "M3mepenue
PaBHOJICHCTBYIOIIEH CUJIBI IPU ABUKEHUU OpyCKa 10 HAKJIIOHHOM
mockoctr" min "[IpoBepka runoTessl 0 HE3aBUCUMOCTH
BPEMEHHU JIBUKEHUS OpycKa 110 HAKJIOHHOM MJIOCKOCTH Ha
3a/laHHOE PAcCTOSIHUE OT €ro Macchl”

Ouznyeckuil mpakTukyM o teme "MccnenoBanue 3aBUCUMOCTH
CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpastie, oT ux aegopmaruu" win "M3ydeHnne ABIKEHUS
CHUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM Yepe3 JIETKui
6710K"

®dusnueckuit mpakTukyM 1o teme "M3mepenue koaddumnreHTa
TPEHHUSI 110 BEJIMYUHE YTIIOBOT0 KO3 (HIleHTa 3aBUCUMOCTH
Frp(N)" nnu "UccnenoBanue ABMKEHUS OpyCKa 1O HAKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM KO3 (UIIMEHTOM TpeHUs" Win
"N3yyeHue NBM>KEHUA rpy3a Ha Baly C TpeHUEM"

dusznyeckuil mpakTuKyM no teme "McciaegoBanue ycnoBuit
paBHOBECHS TBEPAOIO TEJa, UMEIOLIEro OCh BpalleHus" Uin
"KoHcTpynpoBaHue KPOHIITEHHOB U PACUYET CUJT YIIPYTOCTU'" WITH
"N3yueHue yCTOMUUBOCTH TBEPAOTO TeJla, UMEIOIIETO IIOMIA/lb
onopsI"



Ouznyeckuil mpakTukyM 1o teme "M3mepenne nmmyibca Tena
1o TopMo3HOMY myTu" win "VM3MepeHne CUitbl TSIru, CKOPOCTH
MOJIETTH SJIEKTPOMOOUIS M MOIITHOCTH CHUJIBI TATH" WM

154  "CpaBHeHue U3MEHEHHS UMITyJIbCa T€a C UMITYJIbCOM CHUJIBI"
wu "HccrnenoBanue coXpaHeHHsI UMITYJIbCa MIPH YIPYTroM
B3aumoeiicTBun" win "M3Mepenne KNHETHIECKOM YHEPTUH Tea
0 TOPMO3HOMY IyTH"

®u3nYecKuil MpakTUKyM 1o teme "M3yyeHne n30TepMuyecKoro
npoiiecca (PeKOMEHA0BAaHO UCTIONIb30BaHUE HU(POBOIA

155  nabopartopun)" miu "M3ydeHne n30XopHOTOo mporiecca’ win
"N3yuenue nzobapHoro npouecca" wiu "[IpoBepka ypaBHEHHS
COCTOSAHHMS"

®u3nyecKkuil mpakTUKyM 1o teme "M3mepenue yaenbHoi
teroémkocTh" wnu "HMccnenoBanue npouecca OCThIBAHUS
156  BemectBa" wim "UccnenoBanue aaunadbaTHoro nporecca’ uiu
"M3y4yeHne B3aMMOCBSI3U SHEPTUU MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBUS M TEMIIEPATYPhI KUIICHUS KUJIKOCTEI"

®uznyeckuil npakTukyM no teme "M3yueHne 3akoHOMepHOCTEN
ucnapenus xuakocteil" unu "M3Mepenne yaenbHON TEMIO0ThI
riaBsieHus abjaa" uinm "M3yueHue cBONCTB HACHIIIEHHBIX TapOB'
win "V3Mepenune aOCoMOTHOM BIAXKHOCTH BO3/4yXa U OL[CHKa
Macchl MapoB B ioMemieHun". Mismepenne kodgdummeHTta
HOBEPXHOCTHOTO HATSKEHHSI

'

157

Ouznyeckuil mpakTukyM no teme "HaOmroneHne npeBparieHus
SHEPTUHU 3aPSHKEHHOTO KOHJIEHCATOPa B DHEPTHIO U3ITyYCHUS
ceeroauona" win "M3yueHue npoTekaHusl TOKa B LEIH,
cozieprkalieil konaeHcarop" wnu "Pacnpenenenue pasHOCTH
MOTEHIMAIOB (HAMPSHKEHUS ) P TOCIIEeI0BATEIILHOM
COEJIMHEHUH KOHJIEHCATOPOB"

158

®uznyeckuil npakTukyM 1o teme "McciaenoBanue cMEIaHHOTO
coeMHeHMs pe3ucTopoB" unu "M3mepenne yaeapHoro
CcoOnpoTUBIEeHUs MpoBoAHUKOB" wiu "MccnenoBanue
3aBHCUMOCTH CHUJIbI TOKA OT HANPSKEHUS IS JTAMITbI

159
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HakaguBaHusa"

®dusnueckuit mpakTukyM 1o teme "Habmronenue snexrponnza"
unn "M3mepenue 3apsia 0JHOBaJICHTHOTO HOHA" M
"HccnenoBanre 3aBUCUMOCTH COMTPOTUBIICHHS TEPMOPEZUCTOPA
oT Temneparypsl” nin "CHATHE BOJIBT-aMIEPHOI
XapaKTEPUCTUKHU Aroaa"

PesepBHbIif ypok. O600IIeHHE ¥ CHCTeMaTH3allus 3HAHUH 110
teme "KunemaTtuka"

PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHUI 110
teme "J[unamuka"

PesepBublil ypok. O600IIEHNE U CUCTEMATU3AIIMS 3HAHUN 110
teme "Cratuka TBEepaoro rena'

PesepBHelil ypok. O600IIeHHE U CUCTeMATHU3alHs 3HAHUI 10
TeMe "3aKOHbI COXPAHEHUS B MEXaHHUKe"

PesepBHeIil ypok. O000IIICHHE U CUCTeMATHU3AIHS 3HAHUIN 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON Teoprun"
PesepBHbIif ypok. O600IIeHHE ¥ CHCTeMaTH3allus 3HAaHUH 110
teMe "Tepmoaunamuka. TemnoBbie MamuHb"

PesepBHeIil ypok. O000IIICeHHE U CUCTEMATHU3AINS 3HAHUIA 110
Teme "ArperatHble COCTOSHMS BemlecTBa. Pa3oBbie mepexoabl”
PesepBubIil ypok. O600IIEHNE U CUCTEMATU3AIIMS 3HAHUN 110
TeMe "OiekTpudeckoe nosue"

PesepBHeIil ypok. O600I1IeHHE U CUCTeMATHU3alHs 3HAHUI 110
teMme "[1oCTOSHHBIN 3eKTpUUecKUid TOK"

PesepBubiil ypok. O600IIEHHE U CUCTEMATU3AIIMS 3HAHUN 110
teMe "Toku B pa3nuuHbIX cpenax”

OBIIEE KOJMYECTBO YACOB I10 ITPOTPAMME

170
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11 KJIACC

10
11

12

13
14

15
16

Kosnn4yecTBo 4yacos DJIEeKTPOHHBIE
Tema ypoka Konrpoar IIpakruu /[lara uugpoBbIe
Becero HbIe ecKue N3Yy4YCHUSA 05pa30BaTeJIbeIe
padoThI padoThbI pecypcbl
B3anmonencTBie NOCTOSHHBIX MAarHUTOB U IIPOBOIHUKOB C 1
ToKOM. MarautHoe nosne. ['unoreza Amnepa
Bekrop marHuTHOM MHAYKUMU. [IpuHImn cyneprno3unuu 1
MAarHUTHBIX MoJed. JIMHUKY MarHUTHON UHIYKIIMH
MaruauTtHoe 1nose npoBogHUKa ¢ TOKoM. OmnbIT Dpcrena 1
Cuna Amnepa, e€ HanpaBJIe€HUE U MOJIYJIb 1 BH6J_IH0TeKa HOK
https://m.edsoo.ru
Pemenne 3amau 1 BH6J_IHOTeKa LOK
https://m.edso0.ru
[Ipumenenue 3akoHa AMriiepa. DIEKTPOU3ZMEPUTETbHbBIE 1 bubmuorexa [JOK
npudOpHI https://m.edsoo.ru
Cuna JlopeHua, e€ HanpaBiIeHUE U MOAYJIb. [[BrkeHNE 1 bub6nuoreka [IOK
3apsKEHHOW YacTHULBl B OJJHOPOJHOM MAarHUTHOM I10JIE https://m.edsoo.ru
Pemienue 3amnau 1
Pa6ota cunsl Jlopeniia 1
Pewenue 3anau 1
MarunutHoe nose B Beuectse. DeppoMarHeTuky, rnapa- u 1

JuaMarHeTuku

OcHoBHBIE CBOICTBa (heppomarHeTukoB. [IpumeneHmne
dbeppoMarHeTUKOB

Pemenne 3agag mo reme "Marautsoe mose"
Pemenne 3agaq mo reme "Marautsoe mose"

SIBnenue anexrpoMarHuTHOM UHAYKUMU. [IoTOK BekTOpa
MAarHUTHOW UHIYKIIHH

O/C unaykuuu

R S
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3aKoH 3JieKTpoMarHuTHOM nHaykuuu dapanes
Buxpeoe anektpuueckoe noiie. Toku @yko
OJIC MHIYKIMY B IBUKYIIUXCS TPOBOJIHUKAX
Pentenue 3anau

IIpaBuio Jlenua

I/IHI[yKTI/IBHOCTI:. KaTyH_IKa HHAYKTUBHOCTHU B LICTIU ITIOCTOAHHOI'O
TOKa

SBnenue camounaykuuu. DJ1C caMouHIy KK

3Hepr1/1;1 MAr"amMTHOIO ITOJIA KaTYIIKH C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

Pemenue 3amau

O00011IeHNE U CUCTEMATH3ALMS 3HAHUN 110 TEME
"OnexrpoaguHamuka'

KonrtponbHas pabota no teme "DineKkTpoanHamMuKa"

KosnebarensHas cucrema. CBOOOIHBIE KOJIEOAHMUS.
I"apmonnueckue Konedanus

Kunemarnueckoe 1 JTMHAMAYECKOE OMUCAHNUE KOIeOaTEIbHBIX
NBIDKCHUN

9HepFeTI/I‘IeCKOC OIIMCaHHC. BI)IBOI[ JUHaAMHUYCCKOI'O OIMMCaHuA
TapMOHHUYCCKUX KOJIeOAHHMH U3 UX SHEPTCTUUCCKOTO U
KHMHEMATHYCCKOI'O OITMCaHUA

Awmrmutyna u asza kojebaHui

[lepuon u yactora kosne6anuii. [leproa Manbx cBOOOAHBIX
KoJieOaHui MaTeMaTHYecKoro MasTHUKA. [lepuoa cBOGOIHBIX
KOJICOaHUH TPY>KUHHOTO MAassTHUKA

3aryxatomue kojaebanus. BeinykneHHbie kKonebanus. Pezonanc

ABTOKOJIEOaHUSA
Pemenue 3amau
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VYpok-koHpepenuus "MexaHnueckue KojaeOaHus B
MY3bIKaJIbHbIX HHCTpyMEHTax"

O00011eHUE U CUCTEMATU3ALMS 3HAHUN I10 TEME
"Mexanndeckue Koiaedanusg"

OnexTpoMarHuTHele Konebanus. KonebaTenbHbli KOHTYp

®opmyna Tomcona. CBs3b aMIUIMTYABI 3apsiia KOHACHCATOPA C
aMIUTUTYAO0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE

3aKOH COXpaHEeHMsI SHEPTUU B UI€aJIbHOM KojieOaTeIbHOM
KOHTYype

3aryxaromue 3JeKTpPOMarHuTHbIe KoeOaHus. BeIHy X IeHHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

[IepeMeHnHBII TOK. Pe3ucTop u KOHAEHCATOp B LENU
IIEPEMEHHOT0 TOKa

KaTYIJ_IKa WHAYKTHBHOCTHU B LICIIU IIECPEMCHHOTO TOKa
3akoH Oma JI BHCKTpI/I‘IeCKOﬁ LCIH IMEPEMCHHOI'O TOKa

MoOUHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U JEHUCTBYIOIIEE
3HAYCHHUC CHUJIbI TOKA U HAIIPSXKCHUA

Pe3oHaHC B 3JIEKTpUYECKON LIETIH
Pewenue 3anau

Wneanbublif Tpanchopmatop. IIpoussoacTso, nepenava u
noTpedeHUE 3IEKTPUUECKON SHEPTHH

DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJCTBE 3JIEKTPOIHEPTUU.
KynbTypa ncnosb30BaHus 3IEKTPOIHEPTHH B TIOBCEAHEBHON
JKU3HU

Pemenue 3amau
Pemenue 3amau

O06o01IeHre U crucTeMaTru3anus 3HaHUN TT0 TeMe
"JJIeKTpOMarHuTHbIC KoyteOanus"

MexaHn4eCcKHUe BOJTHEI. XapaKTepI/ICTI/IKI/I MEXaHHNYCCKHX BOJIH
CBOMCTBa MEXaHUYECKHUX BOJIH
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68
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71
72

3ByK. XapaKTepUCTUKH 3ByKa

NudpasByk u ynprpasByk. [llymoBoe 3arps3HeHne OKpy KaroIien
cpenbl

Pemenue 3agau

3H€KTp0MaI‘HI/ITHBI€ BOJIHBI. I/I3J1yquHe SJICKTPOMATrHUTHBIX
BOJIH

DHeprus MeKTPOMarHuTHbIX BoJH. CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH

[ITxama 3neKTpOMarHUTHBIX BOJIH. [IpumeHnenne
AJIEKTPOMATHUTHBIX BOJH B TEXHUKE U OBITY

HpI/IHI_[I/IHI:I PaanuOCBA3U U TCICBUACHUAA. PaIII/IOJIOKaLII/IH.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEeH cpeibl

KonTtponbhas padota mo teme "Konebanust 1 BOJTHBI"
Cgert. 3aKOH NPSIMOJIMHEHHOTO pacpOCTPAHEHUS CBETa

Pemenue 3aga4 Ha IpUMEHEHUE 3aKOHA MTPSMOJIUHENHOTO
pacnpocTpaHEHUsl CBETa

Ortpaxenue cBeta. [lnmockoe 3epkano. Cepuyeckoe 3epKaio

[Ipenominenue cBeta. AGCONIOTHBIM U OTHOCUTEIIbHBIN
nokaszarenb npesnomieHus. IloHoe BHyTpeHHEE OTpakeHHUE.
[IpenenbHbIN yroa NOJIHOTO BHYTPEHHETO OTPAKEHUS

Pemenne 3aa4 Ha MIPUMCHCHUC 3aKOHOB OTPAKCHHUA U
IMPEJIOMJICHUA CBCTA

Xon nyuent B npusMe. Jlucnepcus ceera. Cl0KHBIM COCTaB
Oenoro cBeTta. LlBer

JInn3bl. @OKYCHOE PACCTOSIHUE U ONITUYECKAs CUJIA JIUH3bI

[TocTpoenne n300pakeHUH B THH3AX U UX CHCTEMaX.
VYBennueHue JTNH3EI

Pemenue 3a1au Ha TOCTpOEHUE N300PAKEHHM, TTOTy4aEeMBIX C
IIOMOIIIbIO JIMH3

I'ma3 xak onTudeckas cucreMa
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Pemenue 3amau. Hpez(enbl MPUMCHUMOCTHU FeOMCTquCCKOﬁ
OIITUKU

CKOpOCTB CBCTAa U MCTOJbI €€ U3MCPCHUA

Hucnepcus ceera

Wntepdepenmus ceera

KOFepeHTHI)IG HCTOYHHUKU. Y CIIOBHUSI Ha6J'IIOZ[€HI/I$[ MAaKCUMYMOB H
MHWHHUMYMOB

Pemenue 3amau
[Ipumenenue naTephepeHIun
Judpakuus cBeta

JudpakimonHas pemérka. Y cioBrue HaOIIOISHHUS TTIABHBIX
MaKCUMYMOB

Pemenue 3amau

[ToniepeunocTh cBeTOBBIX BONH. [lonspu3zamus cera
Penrenue 3amau

CBETOBBIC SBJICHUS B IPUPOIE

0O000menne n cucreMaru3anus 3Haguii o reme "Onruka”
KonTponpHas padora o teme «OnTukay»

['panuIIBl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKU. 3aKOHBI
3JIEKTPOJAMHAMUKHN U IPUHLIUI OTHOCUTEIBHOCTH

HOCTy.]IaTBI crenuaabHOM TCOPHUU OTHOCUTCIIbHOCTU

[IpocTpancTBeHHO-BpeMeHHOW nHTEpBai. [Ipeobpa3oBanus
Jlopenna. ¥Ycnosue npuunHHOCTU. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHH U COKPAIICHUE JJTNHBI

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIbI

CBs3b MACChI C SHEPTUEH U UMITYJILCOM PEISATUBUCTCKOM
YaCTHULIbI. DHEPIHs TOKOS

PaBHOBecHOE TEIIOBOE H3ITyUYCHHE
3akoH cMeleHus Buna
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['unore3a M. Ilmanka o kBaHTax. DOTOHBI

DHeprus U UMIyJbC GOoTOHA

®dotordpdexr. OnbiTel A. I'. Ctonerora. 3akonsl hoTodddexra
VYpaBuenune DitnmreitHa mis Gorodddekra. "Kpacnas rpanuma”

dororddekra

Hasnenue cBera. OnwiTel [1. H. JIeOenena
BosHOBEIE cBOMICTBA YaCTHUII

Bomnst ge bpoiina. Jlnuna Bonusl ne bpoiins u pa3mepst o0nactu
JIOKAJIU3alMH JBHKYIIEHCS YaCTHULIBI

KopnyckynspHO-BOIHOBOH Ayanu3m
Judpakius 3JeKTPOHOB Ha KpUCTaJIaX

Crnenuduka n3mepenuit B Mukpomupe. CoOTHOLIEHHUS
HeomnpeaenénHocrel ['elizenbepra

Pemenune rpaduueckux 3amau
Pemenne pacu€THbIX 3a1a4

Kontponsnas padora no temam: "Ocnossl CTO",
"KopmyckynsipHO-BOJIHOBOM ayann3m"

OnbITH IO UCCIIEIOBAHUIO CTPOEHUs aToma. [ImanerapHas
mojenb atoma Pesepdopaa

IToctynate! bopa

Bunel ciektpoB. CniekTp ypoBHEH SHEPIMH aToMa BOJOpOa
CrioHTaHHOE U BBIHYKJIEHHOE HU3JIy4Y€HHUE CBETA

Jlazep

Hyxnonnast mozens sinpa ['elizen6epra-lBanenko. 3apsia u
MacCcoBO€ 4MCIO Aapa. M3otonsl. PagnoakTuBHOCTH

3aKOH paslM0aKTUBHOIO pacnaaa. CBolCcTBa HOHU3UPYIOLIETO
U3IIy4deHus. BnusgHue painoakTUBHOCTH Ha )KMBBIE OPIaHU3MBI.
Jo3umerpus

DHeprust CBSI3M HYKJIOHOB B sipe. SnepHbie cuibl. Jledekrt
Macchl sapa. SnepHeie peakiuu. Snepasie peaktopsl. [Ipobiaemsr
YIPAaBIIAEMOr0 TEPMOSIEPHOIO CUHTE3a. DKOJIOTHUECKUE
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ACIIEKThl Pa3BUTHSI SIACPHON YHEPTrETUKHI

MeTtonbl perucTpauuy U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHII.
DyHIaMEHTaIbHbIE B3aUMOJEHCTBUSA. bapuoHbl, ME30OHBI U
nentonsl. [Ipencrasnenune o Ctannaptaon monenu. KBapk-
TJIFOOHHAs! MOJIEJIb aJPOHOB

®usuka 3a npeaenamu CtannapTHol mojenu. TémHas matepus
u TéMHast SHeprus. EnuHCTBO pu3nueckoi KapTHHBI MUpa
OTanbl pa3BUTHSI ACTPOHOMUU. 3HAYEHHE aCTPOHOMUU
[TpuMeHnMocTh 3aKOHOB (DUBHUKHU TSI O0OBSICHEHUS TPUPOIBI
KOCMHUYECKNX 00BEKTOB. METO/IbI aCTPOHOMUYECKUX
UCCIIEA0BAaHUIN

CoBpeMeHHbBIE ONTHYECKUE TEIECKOTIBI, PAAHNOTEIECKOIIBI,
BHeaTMoc(epHasi aCTpOHOMHUS

Bun 38é3nH0r0 HeOa. Co3Be3nus, ipkue 3BE3/1bl, JIAHETHI, UX
BUJIUMOE JBUKECHUE

Conneunas cuctema. Connie. CojiHeYHass aKTUBHOCTb.
Nctounuk sHeprun CosiHiia v 3BE€311

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. Jlnarpamma
"CIIeKTpaNIbHBIN KJIACC — CBETUMOCTD"

3Be3/1bI IJIaBHOM MOCIIEI0OBATEIBHOCTH

Bnytpennee ctpoenue 3B€31. COBpeMEHHbBIE PEACTABICHUS O
MPOUCXOXKICHUH U 3BOToUK COJTHIIA U 3BE3/. DTallbl )KU3HU
3BE3

Muteunsiii [Iyte — Hamma ["anaxtuka. Tunsl ranaktuk. Y€pHsie
JBIPHI B SIIpaxX TaJTaKTUK

Bcenennas. Paciiupenne Beenennoit. 3akon Xa66:ma. Teopus
Bosbiioro B3peiBa. PennkroBoe u3inydyeHue

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka
Hepeménnsie mpo6iieMbl aCTPOHOMUH

®dusnueckuit mpakTukyM 1o teme "MccnenoBanne MarHuTHOTO

MOJISI HOCTOSIHHBIX MaruuToB' win "UccienoBanme CBOMCTB
dbeppomarnerukoB" win "UccnenoBanue AECTBUS TOCTOSIHHOTO
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MarHuTa Ha paMKy ¢ TOKOM"

®usznyeckuil mpakTukyM 1o teme "M3mepenue cuinbl Ammepa"
iy "M3ydeHne 3aBUCHMOCTH CUJIbl AMIIEpA OT CUJIbI TOKA" MM
"OnpeneneHne MarHUTHOW MHAYKIIMA HA OCHOBE U3MEPEHUS
cuibl Amnepa”

®uznyeckuil npakTukyM 1o teme "HcciaenoBanue siBlIeHus
3JIEKTPOMArHUTHON MHAYKIMK" wiK "OnpenesieHue NHIyKIIMU
BUXPEBOI'0 MarHUTHOTO MOJs"

®uznyeckuil npakTukyM 1o teme "HcciaenoBanue siBlIeHus
camonHayKIuu" wim "COopka MOIETH HJIEKTPOMAarHUTHOTO
reHeparopa"

dusnueckuil npakTUKyM 1o teme "M3mepenue nepuona
CBOOOIHBIX KOJIEOAHUN HUTSHOTO U MPYXUHHOIO MasiTHUKOB"

®uznyeckuil npaktukyM no teme "[IpeoOpasoBanue sHEpruu B
NPYKUHHOM MasTHHUKE"

®usznyeckuil mpakTukyM 1o teme "MccinegoBanre nepeMeHHOro
TOKa Yepe3 MOCIIEA0BATENBHO COEIMHEHHBIE KOHIEHCATOP,
Katymky u pesuctop" win "HccnenoBanue paboThl HICTOYHUKOB
CBETa B LIENH IEPEMEHHOIO TOKA"

®usnyeckuil npakTukyM 1o teme "M3yueHue napameTpon
3BYKOBOM BOJIHBI"

®dusznyeckuil mpakTUKyM no teme "M3amepenue nokazarens
npesnomiienus crekia" wim "Ilomyuenne n3o0paxeHus B
CHUCTEME U3 IJIOCKOTO 3€pKajia U JIUH3bI"

®uznyeckuil npakTukyM no teme "MccnenoBanue 3aBUCHMOCTH
(OKYCHOTO pacCcTOsIHUS OT BEIIeCTBA (Ha MPUMEPE KUAKUX
nuH3)" wim "U3mepenne PoKyCHOT0 pacCTOSHUS PACCEUBAIOIITNX
uH3"

dusnueckuil npakTukyM no teme "Habmonenue qudpakuum,
UHTEPEPEHIINH U TTOJIIpU3aINH cBeTa"

®uznyeckuil NpakTukyM 1o teme "OnpeneneHue UMITyJbca U
SHEPTHH PEIATUBUCTCKUX YacTull (1o gororpadusim TpekoB
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3apPsSKCHHBIX YaCTUIl B MAIrHUTHOM HOJ'IG)"

®u3nyecKuil MpakTUKyM 1o teme "M3mepenune nmocTosHHOM
[Tnanka Ha ocHOBe HccaenoBanus porodddexra" umm
"HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA Y€PE3 CBETOAUO/ OT
HanpspkeHus"

®uznyeckuil npakTukyM 1o teme "MccnenoBanue cnekTpa
pa3peKEeHHOT0 aTOMapHOI0 BOAOPO/a U U3MEPEHUE TTOCTOSTHHON
Punoepra"

®usnyeckuil npaktukyM no teme "HecnenoBanue
paanoakTUBHOTO (JOHA C UCIIOB30BAHUEM JIO3UMETpA" WIIH
"N3y4enue nmoriomieHus 0eTa-4acTull altoMUHIEM"

Ouznyeckuil mpakTukyM no teme "HaOmronenus 38E3qHoro Heba
HEBOOPYKEHHBIM I'JIa30M C UCIIOJIB30BAHUEM KOMIIbIOTEPHBIX
NPUIOKEHUH 7151 ONpeieTICHHS MOJIOKEHHUS HeOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JAaTy: OCHOBHBIE co3Be3/11sl CeBEpHOro
nonymapus u apkue 3B€3ab1" unu "HabnroneHus B Teneckor
JlyHbl, naHeT, TYMAHHOCTEH U 3BE3AHBIX CKOILIEHUN"

O06o06menne u cucrtemaru3anus 3HaHud. Ponb pusukn u
aCTPOHOMHH B SKOHOMHYECKOH, TEXHOJIOTUYECKON, COMAIbHOM
U 3THYECKOI cepax AesTeTbHOCTH YeI0BEKa

O6o006menne u cuctemMaru3anus 3HaHui. Poib u mecto pusuku n
aCTPOHOMHUHU B COBPEMEHHOM HAYYHOU KapTUHE MHUpA

O06o0menne 1 cucTeMarr3alys 3Hanuid. Posb dhuzndeckoit
TEOpHH B (POPMUPOBAHUU TPEACTABICHUN O (PU3NIECKOM
KapTHHE MHpPa, MECTO (PU3NICCKOM KApTUHBI MUPA B 0OIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MMPEACTABICHUIN O IPUPOJIE

O0600611eHNEe U cucTeMaThu3as 3HalHui mo reme "Kunemaruka"
O0600611IeHNE U cucTeMaTH3anus 3HaHui mo teme "Kunemartuka"
O06o0mIcHNEe U cCHCTeMAaTH3auus 3HaHui 1o TeMe " [lunamuka"

0O0001enne u cucreMaTu3anus 3HaHui mo reMme "Cratuka
TBepJoro rena"

O00011IeHME U CUCTEMATU3ALIMS 3HAHUN IO TeME "3aKOHBI

T
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COXpaHEHHUs B MEXaHUKe"

0O000menne u cucreMaTu3anus 3HaHnii o TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETUUECKON Teopun”

O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110 TEME
"Tepmonunamuka. TeroBbsie MaluHb!"

OO06o0menre U cucTeMaTu3als 3HaHui o TeMe ""ArperaTHbie
cocTosiHuUA BellecTBa. Pa3zoBble NEPEXOAbI"

O06o001IcHNEe U CHCTEMATH3alMsl 3HAHUH 110 TEME
"DnexTpuueckoe mose"

O0o0061IeHre 1 cucTeMaTh3anus 3HaHui 1mo TeMe "TlocTOSHHBIH
3JIEKTPUYECKUNA TOK"

0O000menne u cucreMarTu3anus 3Haguii o reMme "Toku B
pa3IuyHbIX cpenax”

O0o001IeHNEe U CHCTEMAaTH3aLKs 3HaHUH 110 TeMe "MaruuTHoe
rojie"

PesepBHbIif ypok. O600IIeHNE ¥ CHCTeMaTH3allis 3HAaHUH 110
TeMe "DneKTpoMarHuTHas HUHAyKus"

PesepBHelil ypok. O600IIeHHE U CUCTeMATHU3alHs 3HAHUI 10
teMme "Mexanndeckue kojicoanus"

PesepBublil ypok. O600IIEHHE U CUCTEMATU3AIIMS 3HAHUN 110
Teme "DJIeKTpOMarHuTHbIe KojebaHus"

PesepBHrlil ypok. O600I1IeHHE U CUCTeMATHU3alHs 3HAHUI 110
TeMe "MexaHuueckue U 3J1eKTPOMarHUTHbIE BOJHBI"
PesepBHeIil ypok. O000IIIeHHE U CUCTeMATHU3AIHS 3HAHUI 110
teme "OnTtuka"

PesepBHbIif ypok. O600IIeHHE ¥ CHCTeMaTH3allus 3HAaHUH 110
teme "OcuoBel CTO"

PesepBHeIil ypok. O000IIICeHHE U CUCTEMATHU3AIHS 3HAHUI 110
teme "KopnyckyasipHO-BOJTHOBOM qyann3m"

PesepBubIil ypok. O600IIEHNE U CUCTEMATU3AIIMS 3HAHUN 110
teme "duznka aroma"



PesepBHblil ypok. O000IIEHNE U cUCTeMaTH3alMs 3HaHU 110

169
teme "®u3nka aTOMHOTO Apa U AJIEMEHTapHbIX YacThll"
PesepBHeIil ypok. O000IICHHE U CUCTeMATHU3AINS 3HAHUI 110

TeMe "DIeMeHThI acTpohU3uKu"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

®dusuka, 10 knacc/ Kacesanos B.A., O01iecTBo ¢ OrpaHu4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe o01iecTBo «M31aTenbcTBO
«IIpocBemieHue»

®wusuka, 11 knace/ Kacesanos B.A., OO01iecTBO ¢ OrpaHHuYeHHON
OTBETCTBEHHOCTHIO «[[PODAY; Axuinoneproe obmiectBo «M3naTenbcTBO

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI IS YUYUTEJIA

Mertoauueckoe nocodue k yueoOnuky B. A. KacesinoBa ®usuka. 10 kiacc.
Yrnyonéuunsiit yposens/ U. I'. Bnacosa, B. A. KacbsiHoB, O06111ecTBO €
OTPAaHUYEHHOU OTBETCTBEHHOCTHIO «J[PODAY;

Metonnueckoe nocodue k yueonuky B. A. KacesnoBa ®usuka. 11 knacc.
Yrnyonéunsiit yposens/ . I'. Bnacosa, B. A. Kacesnos, O01iecTBo €

OTPAHUYEHHOU OTBETCTBEHHOCTHIO «J[PODAY;

INUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
bubnmoreka IIOK https://m.edsoo.ru

bubnuoreka udpoBoro odpazosarenbHoro kourenta [{OC Mos mikona

https://lib.myschool.edu.ru
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