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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE CpeHEro o0miero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUN M TpeOOBaHHMM K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa30BaTEbHONW MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC COO, a Takxke ¢ yu€tom enepalbHOH paboyel MporpamMMbl
BocnuTaHuss W KoHuenuuu npenojaBaHus y4eOHOro MpeameTa
«Duzuka» B 00pa3zoBaTelbHBIX opraHusamnusax Poccuiickoit deneparuu,
peaNn3yoIMX OCHOBHBIE 00pa30BaTEIbHbIE IPOTPAMMBI.

[Iporpamma mo ¢usuke omnpeaenser 00sA3aTeIbHOE MPEIMETHOE
coliepKaHUe, YCTaHABIMBAET PEKOMEHAYEMYIO TMOCJIEI0BATEIBHOCTh
U3Y4YEHUS] TEM U  pa3felioB ydyeOHOro ImpeaMeTa C  Y4ETOM
MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSA3€H, JIOTUKH Y4eOHOTrO
npoliecca, BO3PACTHBIX OCOOEHHOCTEH oOyuwaromuxcs. [Iporpamma mo
dusuke Aa€T MpeacTaBiICHUE O LENSAX, COJAEP)KaHUM, OOIIeN CTpaTeruu
oOy4eHUs1, BOCIUTAHUS U Pa3BUTUS 00YUAIOIIUXCS CPEACTBAMHU YU4EOHOTO
npeamera «Pu3rkay Ha yriayOoaéHHOM YPOBHE.

N3yuenune kypca GuU3MKA —yriyOJEHHOTO YPOBHS  MO3BOJISET
peanu3oBaTh 3a7a4l MpodecCHOHANTBHOW OpUEHTAllUU, HAIpPaBJICHO Ha
CO3JJaHUE YCJIOBHM JUIsl TPOSIBJICHUS CBOMX WHTEIUICKTYaIbHBIX M
TBOPUECKUX  CIOCOOHOCTEW  KaxAbiM  OOydYaloIUMCSs, KOTOpHIE
HEOOXOMUMBI JIJII  TPOJOJDKEHUs OoOpa3oBaHMsI B  OpraHU3aIUsaX
poeccuoHaTBLHOTO 00pa30BaHuUs M0 PA3TUYHBIM (PU3UKO-TEXHUYECKUM
Y MH)XCHEPHBIM CIIEIUATBLHOCTSIM.

B nporpamme 1o ¢usuke onpenenstoTcs mIiaHupyeMble pe3yIbTaThl
OCBOEHHUSI Kypca (U3MKM Ha YPOBHE CPEIHEro o0Ilero oOpa3oBaHUS:
JUYHOCTHBIE, METANIPEeIMETHBIE, TPEAMETHBIC (Ha YTIyOJIEHHOM YpOBHE).
Haydno-MeTomonorndeckoit OCHOBOW it pa3pabOTKH TpeOOBaHUU K
JUYHOCTHBIM,  METalpeAMETHbIM HM  TPEIAMETHBIM  pe3yibTaTam
00y4Jaronuxcsi, OCBOMBIIUX MPOTpaMMy Mo (PU3MKE HA YPOBHE CPEIIHETO
oOmiero oOpa3oBaHUs Ha YIIIYOJIEHHOM YypOBHE, SIBISIETCS CUCTEMHO-
NeSITeTbHOCTHBIN TTOJIXO/I.

[Iporpamma mo Gu3uKe BKIIOYACT:

IUTAaHUpYEMbIE  pe3yJbTaThl  OCBOEHHUA Kypca (U3UMKM  HA
yrayOnEéHHOM ypOBHE, B TOM YHCIIEC MPEAMETHBIC Pe3yJbTaThl MO ToJlaM
oOy4eHwUs;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHusI.

[Iporpamma 1o (us3mke UMeeT MPUMEPHBIN XapaKTep U MOXKET OBIThH
WCIIOJIh30BaHA YUYUTEISIMU (DU3UKUA JUISI COCTABIIEHUS CBOMX pabOUnx
porpamm.

[Iporpamma 10 (U3MKE HE CKOBBIBAET TBOPYECKYIO HHHUIIMATHBY
YUHUTENIeH U TPENOCTaBISET BO3ZMOXKHOCTH JJISl PEATU3aliK Pa3TInIHBIX
METOJMYECKUX TOIXO0J0B K MPErnojaBaHui0 (HU3MKU Ha YrIIyOIEHHOM
YpPOBHE TpH YCIOBUU COXpPAHEHUs O0O0s3aTEIHbHOM YacTH COJEpKaHUsS
Kypca.

®dusuka Kak Hayka o HauboJiee OOIMIMX 3aKOHAX MPUPO/IbI, BHICTYIIAs
B KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA/
B CHCTEMY 3HaHUU 00 okpyxaromeM mupe. [IIKoapHBIA Kype (HU3HKH —
CHUCTEMOOOPA3YIONUH ISl €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB,
MMOCKOJIBKY (PU3HUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB W SIBJICHU,
U3y4aeMbIX XHMHEH, Ouomnorued, ¢usznueckoil reorpaduenl u



actpoHomuei. lcmosnb30BaHMEe W aKTUBHOE TNMPUMEHEHHE (U3HYECKUX
3HAHUI OMNpeNeNniio XapakTep W OypHOE pa3BUTHE pPa3HOOOPa3HbIX
TEXHOJIOTUA B cQepe SHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA,
MOJIYYCHHS] HOBBIX MaTEpHAIOB C 3aJlaHHBIMU CBoOWcTBamMu. M3ydenue
(GU3MKKM BHOCHUT OCHOBHOM BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAy4yHOM KapTHUHBI Mupa oOywaromierocs, B (OpPMHPOBAHUE YMEHHI
NPUMEHSATh HAYYHBIM METOJ MO3HAHUS MPU BHINOJHEHUN UMHU y4E€OHBIX
HWCCIIeOBaHMUM.

B ocHoBy kypca ¢pu3uku Ha ypoBHE CpeHero o01ero oopa3oBaHus
MOJIOKEH Psifl UJeH, KOTOPble MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €ro
OCTPOCHHMUSI.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEHl Kypc sBIseTCA
JIOTUYECKN 3aBEPLIEHHBIM, OH COJEPKUT MaTepHal M3 BCEX pa3lelioB
(GU3MKK, BKIIOYAET KaK BOMPOCHI KJIACCHUYECKOW, TaK M COBPEMEHHOM
(puzuku.

Hoen zenepanuzayuu. B CcOOTBETCTBUU C HEH MaTepuan Kypca
busukn 00BbeAMHEH BOKPYT (U3MYECKUX Teopuid. Bemymmm B Kypce
aBisieTcs:  (GOpPMHUPOBAHUE TMPEACTABICHUM O CTPYKTYPHBIX YPOBHSX
MaTepuH, BEMIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE  peanusanus  NOpeanosnaracet
UCIIOJIb30BAaHUE T'YMAaHUTAPHOTO TMOTEHIMana (U3MUECKOW HAYKH,
OCMBICTICHUE CBSI3U Pa3BUTHs (PU3UKH C pa3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMU, HPABCTBEHHBIMU u AKOJIOTUYECKUMU
npobiemMamu.

Hoesa npuxnaonoii nanpagnennocmu. Kypc pusuku yriyOn€HHOTO
YPOBHS TIPEANOJAraeT 3HaKOMCTBO C IIUPOKUM KPYroM TEXHUYECKUX H
TEXHOJIOTUYECKUX IPUJIOKECHUN W3YyUYEHHBIX TEOPUUM U 3aKOHOB. l[Ipu
ATOM pacCMaTpPUBAIOTCS Ha YpPOBHE OOMIMX TPEACTABICHUNA U
COBPEMEHHbBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJOTHH.

Hoea 3konocuszayuu  peanusyercs IOCPEACTBOM  BBEICHUS
AJIEMEHTOB COJICPXKAHUS, TOCBSIIEHHBIX HKOJOTHYECKUM TpodiemMam
COBPEMEHHOCTH, KOTOPBIEC CBS3aHBI C PA3BUTUEM TEXHUKHU U TEXHOJIOTHH,
a Takke 00CYX IEHHUSI MPOOJIEM PAIMOHATBLHOTO MPUPOONIOIH30BAHUS U
HKOJIOTMYECKOI 0€30I1acHOCTH.

OcBoeHue conepxkaHusi TPOrpaMMmbl 1O (U3UKE JODKHO OBITh
MIOCTPOCHO HAa MNPUHIUIIAX CUCTEMHO-JEATEIIbHOCTHOrO mnojaxona. s
bu3NKK peanuzarus 3THUX MPUHIUIOB 0a3upyeTcs Ha HCIOIb30BAHUU
CaMOCTOSITENIbHOTO  SKCIIEPUMEHTA KaK [OCTOSIHHO JEHCTBYIOIIETO
dakropa yueOHoro nporiecca. [ yrimyOnEHHOTO ypOBHS — 3TO CHCTEMa
CaMOCTOSITEJIBHOTO ~ YYEHUYECKOT0  AKCIEPUMEHTa,  BKIIOYAIOIIETO
(dbpoHTaNbHBIE YUYEHWYECKHUE OIBITHI MPU W3YYEHWHW HOBOTO Marepuala,
nabopaTopHbie pabOThI ¥ pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBEI JBa
crocofa peanuzanui  (PU3NUECKOTO TMpakTHKyma. B mepBom ciydae
MpaKTUKYM mpoBoauTcs aubo B kouie 10 m 11 xmaccos, nmubo mocie
[IEPBOTO U BTOPOTO IMOJYrOJAUM B KaXKIOM M3 3THUX KJIaccoB. Bropoii
Croco0 — ATO MHTETpaIys padoT MPAKTHKyMa B CUCTEMY JaOOpaTOPHBIX
paboT, KOTOpBIE MPOBOSATCS B MIpoliecce M3ydeHus pasnaena (temsl). [lpu
ATOM TI0A paboTaMM TPAKTUKyMa TOHUMAETCS CaMOCTOSTEIhHOE
UCCJIE0BAHUE, KOTOPOE MPOBOAMTCS MO PYKOBOJACTBY CBEPHYTOIO,
0000mEHHOr0 BUa 0€3 MOIIaroBoi HHCTPYKIUH.



B mporpamme no ¢usuke cucreMa YYEHHYECKOTrO SKCIEpPUMEHTA,
1abopaTOpHBIX PabOT U MPaKTUKyMa MpPE/ICTaBlIeHa €IMHBIM MEPEUHEM.
Bbibop TemaTHKK Al 3TUX BHUJAOB YYEHHYECKHUX MPAKTHUECKUX padOT
OCYUIIECTBJISIETCS yYaCTHUKaAMU 00pa30BaTENIBbHOTO Mpoliecca UCXOJs U3
O0COOEHHOCTEW MOYypOYHOro IUJIAHUPOBAHMS U OCHAIECHUS KaOWHeTa
¢usuku. Ilpm »sToM oOecrieyuBaeTcss OBJIAJIEHUE OO0YYaAIOIIUMHUCS
YMEHUSIMU MPOBOJIUTH MPSMbIE U KOCBEHHBIE U3MEPEHUsI, UCCIIECIOBAHUS
3aBUCUMOCTEHN (PM3HUECKUX BEJIMYMH U MOCTAHOBKY OIMBITOB MO MPOBEPKE
PEIJIOKEHHBIX TUIIOTES.

bonpmioe  BHHMMaHHME — yAeNsAeTCS — PEIICHHIO  pPacyYETHBIX U
KaueCTBEHHbIX 3a7ad. [lpum 3TOM 111 pacu€THBIX 3aaad MPUOPUTETOM
ABJISIIOTCSL 3aJla4yd C SIBHO 3aJJaHHOM M HESBHO 3aJlaHHON (pu3myeckoi
MOJIENIbIO,  TO3BOJIAIONIME  MPUMEHSITh  W3YYCHHBbIE  3aKOHBI |
3aKOHOMEPHOCTH KakK M3 OJIHOTO paszjiesia Kypca, TaK U HHTErPUpYS
NpUMEHEHUE 3HAHWW M3 PAa3HBIX pa3fieioB. [l KauecTBEHHBIX 3ajad
OPUOPUTETOM  SIBJISIIOTCA  3a/laHMsl  Ha  OOBsICHEHUE/TIpeICKa3aHue
npoTeKkaHusi GU3NMUECKUX SBJICHUM U MPOLIECCOB B OKPY’KAIOIICH KU3HM,
TpeOyroiue BbhIOOpAa (U3MUECKOW MOJEIH ISl CUTyallMd MPaKTHUKO-
OpUEHTHPOBAHHOTO XapakTepa.

B cootBerctBun ¢ TpedoBanusmu GI'OC COO k marepuaibHO-
TEXHUYECKOMY O0OECHeueHuI0 Yy4eOHOro mporecca Kypc (Qu3uku
yrayOJaEHHOTO YpPOBHS Ha YpPOBHE CpEAHEro oO0miero oOpa3oBaHUs
JOJDKEH H3Yy4yaThCid B YCIOBMSIX NpPEIMETHOro kaOuHeTa. B kabunere
bu3UKK TOJKHO OBITH HEoO0XoauMoe jJabopaTopHOoe 000pYy/IOBaHUE JIS
BBITIOJIHEHUS YKa3aHHBIX B MPOTpaMMe 1Mo (PU3KUKE YUSHUUECKHUX OIBITOB,
1abopaTOpHBIX padOT U padOT MPAKTUKYMA, a TAKKE JEMOHCTPAIIMOHHOE
obopymoBaHue.

JlemoHCTpaninoHHoe 000pynoBanue HOPMHUPYETCS B COOTBETCTBUU
C TMPUHIMIIOM MHUHUMAIBHOM  JIOCTATOYHOCTH U  00OecreurnBaeT
MIOCTAHOBKY TEPEUYUCIICHHBIX B TporpaMme MO0 (QHU3MUKE KIHOYEBBIX
JEMOHCTpALUN JUIsl UCCIIEOBAHUS M3Y4aeMbIX SIBICHUN M TMPOIECCOB,
OMIIUPUYECKUX ¥  (PYHIAMEHTAJIBHBIX 3aKOHOB, WX TEXHUYECKUX
IIPUMEHEHHM.

JlabopaTopHoe 0O0OpyAOBaHWE IS YYCHHUYECKUX MPAKTHUYECKUX
pabor dopmupyercsi B BHIAC TEMAaTHYECKUX  KOMIUIGKTOB H
obOecrieunBaeTcsl B pacuére OJHOTO KOMIUIEKTa Ha JBYX OOYyYaromuxcs.
TemaTudeckrne KOMIUIEKTHI 1a00paTOPHOTO 000PYAOBaHUS JOHKHBI OBITH
MOCTPOEHBI Ha KOMIUJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX U ITU(POBBIX
MpUOOPOB, a TAaKKE KOMITBIOTEPHBIX HM3MEPHUTEIIBHBIX CHUCTEM B BHJC
1M poBbIX Ta60OpPATOPHUH.

OCHOBHBIMH TICJISIMH HM3y4eHHUS (PU3UKK B OOIIEeM O0Opa3oBaHUU
SIBJISTFOTCSI:

dbopMHupoBaHWEe WHTEpPECa U CTPEMJICHHS OOy4Yalomuxcs K
HAy4YHOMY W3yYCHHUIO TPHUPOJIbI, PA3BUTHE HMX HWHTEUICKTYadbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEN;

pa3BUTHE TPEJACTABICHUNA O HAYYHOM METOJIe TIO3HAHUS W
dbopMHpOBaHUE HCCIEAOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIIUM
SIBJIICHHSIM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHS KaK  pe3ysibTara
M3Y4eHUST OCHOB CTPOEHUS MaTtepud U (PyHIaMEHTaJbHBIX 3aKOHOB
buzukuy;



dbopMHpoBaHWEe yMEHUN OOBSCHATH SBJICHUS C HCIIOJIb30BAHUEM
(Gu3HUeCcKUX 3HAaHUHM 1 HAYYHBIX JOKA3aTeIbCTB;

dbopMHpoOBaHHE TPENCTABICHUA O POJIU (UBHKU MJIs Pa3BUTHUA
JIPYTUX €CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymiei
npodeccruoHanbHOM AESITENIbHOCTH, CBA3aHHBIX ¢ (PU3UKOM, TOATOTOBKA K
nanbHeieMy o0y4eHH’IO B 3TOM HalpaBJICHUU.

JlocTkeHre ATUX 1eiell 00ecrieunBaeTCsl PEeIICHUEM CIIETYIOITUX
3a/1ay B MpoIlecce M3ydeHus: Kypca (PU3MKU Ha YPOBHE CPEAHETO OOIIETo

00pa3oBaHUS:
NpuOOpEeTeHHEe CHUCTeMbl 3HaHMM 00 o0mmux  (QU3NYECKUX
3aKOHOMEPHOCTSIX,  3aKOHAaX,  TEOpHUAX,  BKIOYas  MEXaHHKY,

MOJICKYJISIpHYIO (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY W
AJIIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUN TPUMEHSTh TEOPETUYECKUE 3HAHUS A
0o0bsCHeHUSI (UBMYECKUX SBICHUM B TPUPOAE U JJIA TNPUHATUS
MIPAKTUYECKUX PEIICHUN B MMOBCETHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PAa3IUYHbIX 337a4 C SIBHO 3aJaHHOU
¢u3nuecKkoil MoOJIeNbIo, 3a7ad, MOJPa3yMEBAIOIINX CAMOCTOSTEIHLHOE
co3faHue (PU3NYECKOW MOJIENH, aJICKBAaTHOW YCIOBHSIM 3a7add, B TOM
YHCIIe 33/1a4 MHKEHEPHOTO XapaKTepa;

NoOHUMaHUEe (U3UYECKUX OCHOB M  IPHUHIMIOB  JCHCTBUSA
TEXHUYECKUX YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUA HA
OKpY>KaIOIIYIO CPELY;

OBJIAJICHUE METOJaMH CaMOCTOSITEJIBHOTO  TUIAHUPOBAHUS U
npoBeneHusT (U3UYECKUX HKCIIEPUMEHTOB, aHalM3a W HUHTEPIPETAINH
uH(pOpMaINH, OTIPEACIICHNS IOCTOBEPHOCTH TIOJYYEHHOT'O PE3ybTaTa;

CO3IaHME  YyCJIOBUW  JJIi  pPAa3BUTHS  YMEHUHW  IIPOEKTHO-
UCCJIE0BATEbCKOM, TBOPUECKOU AEATEIbHOCTH;

pa3BuTHE HHTEpeca K chepam npodecCHOHATBHOU NESTEIbHOCTH,
CBSI3aHHOU ¢ (PU3HKOM.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO yroyOnéHHBIM
YpOBEHb M3y4eHHs ydyeOHOTo npeameta «Dusuka» Ha ypoBHE CpPEIHETO
oOmiero oOpa3oBaHMsi BBIOMpAETCS OOYUYAIOIMIMMHUCS, IUIAHUPYIOIMIUMHU
IPOJOJDKEHNE 00pa30BaHuUsI MO CHEIUATBHOCTAM (DU3MKO-TEXHHYECKOTO
poQuIs.

Ha uzyuenue usuku (yriryOi€HHBINH YpOBEHb) Ha YPOBHE CPEIHETO
obmero oopazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 ygacos (5
4acoB B Henento), B 11 kimacce — 170 yacoB (5 4acoB B HENEINIO).

[Ipenyaraemeiii B mporpamme 1o (pu3uke mepeueHb J1adopaTOPHBIX
U TPAKTUYECKUX PadOT SBISACTCA PEKOMEHIOBAaHHBIM, YUWUTEh JIENaeT
BBIOOp TPOBEJEHUSI JIA0OPATOPHBIX pPabdOT W OMBITOB C YYETOM
WHIUBUTYTBHBIX 0COOEHHOCTEH 00y4JaroIINXCsl.



COIEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. HayyHblid MeTO/ MO3HAHMS IPUPOBI.

®uzuka — ¢yHAaMEHTaNIbHas Hayka o npupoje. Hayunbiii meron
MO3HAHUS U METO/Ibl UCCIIeIOBAHUS (PUBNYECKUX SIBIICHUU.

OKCIEpUMEHT M TEOpUs B MPOLECCE MO3HAHUS MPHUPOIBI.
HabGnronenue u skciepuMeHT B GU3HKE.

CnocoObl  u3MepeHust (U3NUECKUX BEJIWYUH (aHAJIOrOBBIE U
u(GpOBBIE U3MEPUTENIbHbIE MPUOOPHI, KOMIBIOTEPHBIE JAaTYMKOBBIC
CHUCTEMBI).

[Torpenrnoctn u3MepeHuit (pundeckux BenWdYUH (abCoOTHAA |
OTHOCHUTEIIbHA).

MopenupoBaHue buznuecKux SIBJICHUI U MIPOLIECCOB
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPJIOE TENO, UCANIbHAS KUIKOCTD,
UJCbHBIA Ta3, TOYEUHbIM 3apsa). [umore3a. Du3nuecKuil 3aKoH,
TPaHUIbI €0 MPUMEHUMOCTH. PU3HUECKas TEOPHUS.

Pons u Mecro gusuku B (GOpMUpPOBAaHMM COBPEMEHHON HAY4YHOMU
KApTUHBI MUPA, B MPAKTUYECKON JIEATEIBHOCTH JIFOACH.

Yuenuueckui IKCnepumenm, nabopamopHnvlie  padbomeoi,
NPAKMUKYM.

N3MepeHne cuiibl TOKa U HANPSDKEHUS B LENU MOCTOSHHOTO TOKa
IIPY TIOMOIIIM AHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ IudpoBoil Jadopatopueir mo ¢usmuke. [Ipumeps
U3MepeHus (DU3NYECKUX BEJIMYMH TIPU TOMOIIA KOMITBIOTEPHBIX
JTATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe JBUKEHHE. (OTHOCUTEIBHOCTh MEXAaHUYECKOTO
nBwxkeHnsa. Cucrema oTcuéTa.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Paguyc-BekTop MarTepuasbHOM TOYKHM, €ro IPOCKUUH Ha OCH
cUcTeMbl KoopAauHaT. Tpaekropusi.

[lepemenienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAs
CKOpPOCTh) U YCKOPEHHE MaTepHaIbHOM TOYKH, UX MPOEKIUU Ha OCH
cuctembl KoopauHat. ClioxkeHue NepeMelieHui U CI0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE TMPSIMOJIMHEUHOE JBUKECHUE.
3aBUCHUMOCTh KOOpPJUHAT, CKOPOCTH, YCKOPEHHUSI U MYTH MaTepUaIbHON
TOYKHU OT BPEMEHHU U UX TpaduKH.

CBoOosHOE TafeHne. Y CKOpeHHe CBOOOIHOTO majacHus. JIBrKeHHe
Tena, OPOIIEHHOTO TOJ| yIiOM K TOPU30HTY. 3aBUCUMOCTH KOOPJWHAT,
CKOPOCTH Y YCKOPEHUSI MAaTepUATbHON TOYKHA OT BPEMEHH U UX TpauKy.

KpuBonuuennoe nBuxeHue. [[BHKEHHE MaTEpUAIBHOW TOYKHU I10
OKPYKHOCTH. YTJIOBass W JUHEWHas ckopocTh. llepwox u wyacrtora
obpamenus.  lleHTpocTpemuTenbHoe  (HOpMaidbHOE),  KacaTeabHOE
(TaHT€HIMAIBHOE) U TIOJIHOE YCKOPEHUE MaTepUaIbHON TOUKH.

TexHuyeckue yCTpOMCTBA UM TEXHOJIOTMYECKHE  IPOLIECCHI:
CIIUJIOMETP, IBUKEHUE CHAPAJIOB, LIECMHbIC, IIECTEPEHYATHIE U PEMEHHDIE
neperayu, CKOPOCTHbIC JTU(THI.

Jlemoncmpayuu.



Mopgens cuctemMbl OTCU€Ta, WIUIIOCTPALMS KUHEMAaTHYECKUX
XapaKTEpUCTHK JBUKCHHUS.

CriocoObl uccien0BaHusl IBUKEHU.

Nnnmtoctpanusi npenenpbHOro Mmepexona U M3MEpEHHE MTHOBEHHOM
CKOPOCTH.

[IpeoOpazoBanue NBUKEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

Hab6nronenue aBmxeHus Tena, OpOIeHHOro MOl YTIOM K TOPU30HTY
Y TOPU30HTAIBHO.

Hanpasnenue CKOpoCcTH pu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHEeHHE MyTEW, TPACKTOPUH, CKOPOCTEH IBHXKEHUS OJHOTO H
TOI'0 JK€ TeJa B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckui IKCnepumenm, nabopamopHnvlie  padbomeoi,
NPAKmMuKym.

N3yyeHne HEPaBHOMEPHOI'O [BWXEHHS C LEIbK ONPEHCICHUS
MTHOBEHHOW CKOPOCTH.

N3mepenue yckOpeHHs NpHU MPSAMOJIMHEWHOM PaBHOYCKOPEHHOM
JBUKEHUU 110 HAKJIOHHOM TIJIOCKOCTH.

HUccnegoBanne  3aBUCUMOCTH  IIYTM  OT  BPEMEHM  IIpU
PaBHOYCKOPEHHOM JIBUKEHHUU.

N3mepenne yckopeHHs CBOOOJHOTO TMajeHus (PEKOMEHIOBAHO
UCIIOJIb30BaHuE UG POBOI JabOpaTOpun).

N3yuenue nBrxeHus Tena, OpOIIeHHOTO ropru30HTanbHO. [IpoBepka
TUIIOTE3bl O NOPSAMOW  MPONOPUUOHAIBHOM  3aBUCHUMOCTH  MEXKIY
JAJIbHOCTBIO TIOJIETA M HAYAJIBHOM CKOPOCTBIO TEIIA.

N3yyeHne nBMKEHUS Tella MO OKPYKHOCTH C TOCTOSSHHOM IIO
MOZYJIIO CKOPOCTBIO.

UccnenoBanue 3aBUCMMOCTH Tepuoaa OOpalieHus: KOHHYECKOTO
MasiITHAKA OT €ro nNapaMeTpoB.

Tema 2. /lunamuxa.

IlepBpit 3akoH HproToHa. HHepuuanbHbIE CUCTEMBI OTCYETA.
[Ipunoun otHOcuTenbHOCTH ['anmmnes. HewHepnuaibHbIE CHCTEMBI
otcuéra (ornpejeseHue, mIpuMepbl).

Macca tena. Cuna. [lpyHuun cynepno3unmu cui.

Bropoii 3akoH HeroToHa A1s1 MatepraibHON TOUYKH.

Tpernii 3ak0oH HproTOHA 111 MaTepUAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPaBUTAILIMOHHOM
Y UIHEPTHOM MACCHI.

Cuna TsKecTu. 3aBHCHUMOCTh YCKOPEHHUS CBOOOTHOTO TMAJACHHUS OT
BBICOTHI HAJl TIOBEPXHOCTBIO TUIAHETHI M OT reorpaduyecKOd MIHUPOTHI.
JIBmxkeHue HeOECHBIX TeNn W WX CnyTHHKOB. 3akoHbl Kermepa. Ilepsas
KOCMHYECKAsI CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBmxkyierocs ¢
YCKOpPEHHEM.

Cuna Ttpenusa. Cyxoe tpenue. Cuna TPEHHUSI CKOJIBKEHHUS M CHIIA
tpeHus: mokosi. Koaddumument tpenus. Cuna CONPOTHBICHUS TIPH
JBWKEHUM Tejla B KUJIKOCTU WIIM rasze, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJIBHOTO JIBUKCHMUS.

Hasnenue. 'mapocratuyeckoe nasienue. Cuiia Apxumena.



TexHuyeckue yCTpoOWCTBA UM TEXHOJIOTMYECKHE  IPOLIECCHI:
NOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBukeHus Tel B MHEPLUUATBHBIX U HEMHEPIHATIbHBIX
CUCTEMaxX OTCYETA.

[IpyHIMI OTHOCHUTEIBHOCTH.

Kauenue pAByX UWIMHIOPOB WJIM IIAPOB PA3HOM MAacChl C
OJIMHAKOBBIM YCKOPEHUEM OTHOCHUTEIIBHO HEWHEPUUAIBHOW CHUCTEMBI
OTCU€Ta.

CpaBHEHHE pPaBHOACHCTBYIOIIEH MPUIIOKEHHBIX K TEIy CHI C
IPOU3BENCHUEM MACCHI TEJIa HA €70 YCKOPEHNUE B MHEPLUAIBHON CUCTEME
OTCU€Ta.

PaBeHCTBO cuil, BOBHMKAIOIIKUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenue macce 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NTOABEME U TIAJICHUH.

[leHTpoOEKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuii IKCnepumenm, aabopamopHvle  pabomol,
NPAKmMuKym.

N3mepenne paBHOAEWUCTBYIONMICH CWJI TpU JABUKEHUM Opycka o
HAaKJIOHHOM IIOCKOCTH.

[IpoBepka rumnoTe3sl 0 HE3ABUCUMOCTH BPEMEHHU JIBUKEHUS OpycKa
10 HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MaCCHI.

HUccnenoBanne 3aBUCHUMOCTH CHJI YNPYTOCTH, BO3HUKAOUIMX B
PYXXKUHE U PE3UHOBOM 00pasiie, OT Ux JAepopMaliuu.

N3ydyenne JBWKEHUS  CHUCTEMBbI  TEJ, CBSI3aHHBIX  HUTHIO,
NEPEKUHYTON Yepe3 JETKH OJIOK.

N3mepenne kod(pduiimeHTa TpeHUS IO BEJIMYMHE YIIIOBOTO
ko3¢ dunnenta 3aBucumoctu F,(N).

UccnenoBanmne nBmwkeHuss Opycka IO HAKJIOHHOW TUIOCKOCTH C
nepeMeHHBIM KO3(PPUITMEHTOM TPEHUS.

N3ydenue nBUXKEHUS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAoe Teno. lloctynmaTenbHOe W BpalaTeabHOE
JBUKEHHUE TBEPIOrO Tesna. MOMEHT CUJIbl OTHOCUTEIIBHO OCH BPALCHHS.
[Tneyo cunbl. CrioxkeHue CUJl, TPWIOKEHHBIX K TBEpIoOMy Teny. LleHTp
TSXKECTHU TEJIA.

Y ciioBust paBHOBECUS TBEPAOTO TENA.

YcroitunBoe, HeyCTOMYNBOE, O€3pa3TnIHOE PaBHOBECHE.

TexHuuecknue yCTPOMCTBA U TEXHOJOTHMYECKUE  IPOLECCHI:
KPOHIITENH, CTPOUTENIbHBIN KPaH, PEIIETYAThIE KOHCTPYKIIUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii JKCnepumenm, aabopamopHvle  pabomol,
nPaAKmuKym.

Hccenenosanue yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh
BpAILICHUS.

KoncTpyrnpoBanne KpOHIITEMHOB U PaCUYET CUII YIPYTOCTH.



N3ydenne yCTOMYMBOCTH TBEPIOrO TENA, HMEIOIIETO IUIOMIAlb
OTIOPBI.

Tema 4. 3akonvl coxpanenus ¢ Mexanuke.

NmMnynbec mMaTepuanbHOW TOYKH, CUCTEMbl MaTEPUAIbHBIX TOYEK.
[lenTp Macc cCHCTEMBI MaT€pUABHBIX TOYEK. TeopeMa O [BUKEHUU
LEHTpa Macc.

NMnynbe cUilbl 1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

MoMeHT wuMIlyibca MaTepualbHOM TOuku. IIpencraBienue o
COXpPaHEHUU MOMEHTA UMITYJIbCA B EHTPAJIbHBIX MOJIAX.

PaGota cunapl Ha ManoM © Ha KOHEYHOM I[E€pEMEIICHUHU.
['paduueckoe npeacTaBiaeHre pabOTHI CUITHI.

MOILIHOCTH CUJIBI.

Kunernueckass oHeprusi MarepuaibHOM TOoukH. Teopema 00
U3MEHEHUH KMHETUYECKON DHEPIrUU MaTEPUAIIBHON TOUKH.

[ToreHuManbHBIlE W HENOTEHIMANbHbIE CWIbL. [loTeHUHaNbHAS
sHeprus. [loTeHnmanbHas sHEprus ynpyro 1eGopMUpOBaHHON MIPY>KUHBI.
[TorenuunanbHasg 3HEprus Tejaa B OJHOPOAHOM TI'PABUTALMOHHOM IIOJIE.
[TorenuunanbHasg 3HEPrus Tejaa B IPAaBUTALMOHHOM II0JIE€ OAHOPOJIHOTO
mapa (BHyTpu U BHE miapa). Btopas kocMuueckas CKOpOCTb. Tperbs
KOCMUYECKast CKOPOCTb.

CBsi3b  pabOTBI  HEMOTEHIMAJIBHBIX CHJI C  HM3MEHEHUEM
MEXaHUYECKOUN PHEPTUH CUCTEMBI Tell. 3aKOH COXPAHECHHSI MEXaHUUECKOMN
SHEPIHUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHymu s WaeanbHOM KUAKOCTH Kak CIICICTBUE
3aKOHA COXPAHEHUS] MEXaHUYECKOU IHEPTUU.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE  IPOLIECCHI:
JBUXEHHUE DPAKET, BOJOMET, KONEpP, NMPYKUHHBIA MUCTOJIET, THPOCKOII,
¢urypHoe kaTaHue Ha KOHbKaX.

Hemoncmpauuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

HN3mepenne MOIITHOCTH CHJIBI.

W3meHenune sHepruu Tea Mpu COBEPIICHUN PabOTHI.

B3aumHbIe npeBpallieHns KHHETUYECKOW U MTOTEHIIMAJIbHOU SHEPTUI
MIpU JEHUCTBUU HA TEJIO CHUJIbI TSKECTU U CUITbI YIIPYTOCTH.

CoxpaHeHHe SHEPTHH MPU CBOOOTHOM TaICHHH.

Yuenuueckuii IKCnepumenm, aabopamopHvle  pabomol,
nPaAKmuKym.

N3mepenune umirynbca Tesna no TOpMO3HOMY ITYTH.

N3mepenne cuibl TITH, CKOPOCTH MOJCIH DJICKTPOMOOWIS H
MOIIHOCTH CHUJIbI TATH.

CpaBHEHHE U3MEHEHUSI UMITYJIbCA TEJa C UMITYJIbCOM CHJIBI.

UccnenoBanue COXpaHEHUS HMITYJIbCa npu yIpyrom
B3aMMOJECHUCTBUH.

N3mepenne KNHETUYECKOM YJHEPTUH TEJIA 110 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHHUSI TMOTECHIHAIbHOM SHEPrUu MPYKUHBI C
paboToii CUITBI TPEHUSI.



Onpenenenve pabOThl CUJIBI TPEHUS NPU JBWOKEHUHM Tejla T0
HAKJIOHHOM TIJIOCKOCTH.

Paznen 3. ModsekyasipHasi Gu3nKa ¥ TEPMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUl.

OCHOBHBIE  TIOJIOKEHHSI ~ MOJIEKYJSIPHO-KMHETUYECKOW  TEOPUH
(MKT), ux onsiTHOE 000ocHOBanue. Auddy3us. BpoyHoBckoe nBMXEHUE.
XapakTep ABWKEHHUS M B3aMMOJCHCTBUSL 4acTUI] BemecTtBa. Monenu
CTPOCHHUS Ta30B, KUAKOCTEH W TBEPIBIX Tel U OOBSICHEHUE CBOWCTB
BEILIECTBA HAa OCHOBE ATHUX MoJenerd. Macca W pa3Mepbl MOJEKYT
(atomoB). KonnuectBo Bemectsa. [locTostHHas ABorajipo.

TeroBoe paBHOBecue. TemrepaTypa U CIOCOObI €€ H3MEpPEHHUs.
[IIkana temmneparyp Llenbcus.

Mogenbs MaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPHH:
YacTULBl Ta3a JBHXKYTCSI XaOTUYECKHM U HE B3aUMOJICUCTBYIOT APYT C
IPYTOM.

I'azoBbIE 3aKOHBI. YpaBHeHue MenneneeBa—KiamneiipoHa.
AGcomoTHas TeMmriepatypa (mkana temrepatyp KenbBuHa). 3akoH
Janerona. M30mponeccsl B HACaIbHOM I'a3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. [ 'paduueckoe TMpeACTaBICHHE M3OMPOIECCOB: HU30TEpPMa,
n30Xxopa, n300apa.

CBsi3pb MEXIy [OaBICHUEM U CpPEOHEH KUHETUYECKOW >SHeprueu
NOCTYNAaTEIbHOTO TEIUIOBOIO JIBMKEHUS MOJIEKYJl HJICAIBHOTO Ta3a
(OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETUYECKON TEOPUU UJICATHHOTO
rasa).

CBsi3b aOCONIOTHOM TeMIepaTrypbl TEPMOJAMHAMHYECKOW CHCTEMBI
CO CpeaHed KHHETHUYECKOW OJHEPrueu IOCTYNaTeIbHOrO TEIMI0BOIO
JIBMOKCHMSI €€ 4aCTHII.

TexHuueckue yCTPOMCTBA U TEXHOJOTMYECKUE  IPOLIECCHI:
TEPMOMETp, OapoMeTp, MOTydeHHE HAHOMATEPUAJIOB.

Hemoncmpauuu.

Mogenu ABUKEHHUS YaCTUI] BEILIECTBA.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Buneoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUYKEHUS.

Hubdy3ust KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MONEKYIIL.

Mogenu KpucTaluIn4ecKuX peeToK.

HabGnronenue u riccieioBaHue U30MPOIeCcCOB.

Yuenuueckuii IKCnepumenm, aabopamopnvle  padomol,
NPaAKmuKym.

HccnenoBanue mpouecca yCTaHOBJIEHHUSI TEILUIOBOTO PAaBHOBECUS
P TETUIO0OOMEHE MEXKy TOpsued U XOJIO0IHOM BOJIOMH.

N3yuenune M30TEPMUYECKOTO rpouecca (pexoMeHI0BaHO
HCIIOJIb30BaHNEe TU(PPOBOM J1a00PATOPHH).

N3ydyeHne n30X0pHOTO Mpouecca.

N3yuenne nzobapHOTO mporecca.

[TpoBepka ypaBHEHUS COCTOSHHSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbl.

Tepmoaunamuueckass (TZ) cuctema. 3agaHue BHEIIHUX YCIOBUM
Uil TEPMOJIMHAMUYECKOW CUCTeMbl. BHellHHMe W  BHYTpPEHHUE
napametrpbl. I[lapameTpsl TEPMOAMHAMUYECKONM CHCTEMBI KaK CpEIHUE



3HAYEHMS BEJIMYMH, ONMCHIBAIONINX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM
YPOBHE.

HyneBoe Hauano tepmoauHamMuki. CaMmonpon3BOJIbHAS PEIaKCalus
TEPMOJIMHAMHYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mojenb uaeanbHOro ra3a B TepMOJIMHAMUKE — CUCTEMA YPABHECHUM:
ypaBHeHUEe MenaeneeBa—KianelipoHa M BbIpaK€HUE ISl BHYTPEHHEH
SHEpPruu. Y CJIOBUS MPUMEHUMOCTH ITOM MOJEIN: HU3KAsI KOHIICHTPALIMs
YacTHIl, BEICOKME TeMIepaTypbl. BelpaxkeHue i1 BHYTPEHHEW SHEPTUU
OJJHOATOMHOT'0 HJEAJIbHOTO Ta3a.

KBazucratnueckrue u HECTATUYECKHUE MTPOLIECCHI.

DneMmeHTapHas pabota B TepMOoAMHAMUKE. Beraucienue paboThl Mo
rpaduKy npoiecca Ha pV-auarpaMmme.

Teruonepenadya kak crnoco0 W3MEHEHHs] BHYTPEHHEW HHEPruu
TEPMOJIMHAMUUYECKONW CHCTeMbl 0e3 coBeplieHus paboThl. KoHBekIus,
TEIIONPOBOIHOCTb, U3TyUEHHUE.

KonnuectBo Temnotel. Temno€MKoCTh Tena. Y aenbHas U MOJISIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maiiepa. YaenpHas TeIoTa
cropanusi TormiMBa. Pacdé€r konuuecTBa TEIMJIOTHI MPHU TEIUIONEpEaaye.
[Tonstue 00 aguabaTHOM IpoIlEcce.

IlepBblii  3aKOH  TEpMOAWMHAMHUKHA. BHYTpEeHHSsE  SHEprus.
KonuyectBo TeminoTel M paboTa Kak Mepbl H3MEHEHUS BHYTPEHHEH
SHEPrUu TEPMOJANHAMUYECKON CHCTEMBI.

BTopoii 3akOH TEpMOJAMHAMUKHU [JII PAaBHOBECHBIX IPOLECCOB:
4yepe3 3aJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMBI
IPOXOJUT €AUHCTBEHHAs aaradara. AOCOIIOTHAS TeMIIepaTypa.

BTopoii 3aKkOH TEPMOAMHAMUKMU i1 HEPABHOBECHBIX IPOLECCOB:
HEBO3MOXKHO TepefaTh TEIUIOTy OT 0Oojiee XOJOIHOTO Teina K Oosee
Harperomy 0e3 komreHncanuu (Knaysuyc). HeobpaTuMocTh mpUpOTHBIX
IIPOLIECCOB.

[TpuHnmb! nevctBus TeruioBbix MamuH. KIT/.

Maxkcumanbnoe 3HaueHue KII. [ukn Kapno.

DKOJIOTUYECKHUE ACTEKThl HMCIOJIb30BAHMS TEIJIOBBIX JIBUTATEINIEH.
TennoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuuecknue yCTpOMCTBA U TEXHOJOTHMYECKUE  IPOLIECCHI:
XOJIOUIIbHUK, KOHJTUITMOHED, NTU3EIbHBIA U KapOIOPaTOPHBIN IBUTATENH,
nmapoBasi TypOWHA, TMOJIYYEHHUE CBEPXHU3KUX TEMIEpaTyp, yTHIW3AIMSI
«TETUIOBBIX» OTXOJI0B C UCMOJIb30BAHUEM TEIJIOBOTO HACOCA, YTUIN3ALIMS
OMOOPTraHWYECKOTO0  TOIUIMBA  JJIi  BBIPAOOTKH  «TETUIOBOM» |
AIEKTPOIHEPT M.

Jemoncmpayuu.

W3menenune Temmneparypsl pu aanadaTtuiecKoM pacIiupeHUN.

Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

Crioco0Obl U3MEHEHHSI BHYTPEHHEH SHEPTHUH.

HccnenoBanue aguadaTHOTO IIpoIiecca.

KoMnberoTepHbIE MOJIENIN TEMIOBBIX JBUTATEIICH.

Yuenuueckuii JKCnepumenm, aabopamopHvle  pabomol,
NPAKMUKYM.

N3mepenne yaenpbHON TENI0EMKOCTH.

UccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annabaTHOTO TIpoIecca.



N3yuenne B3aUMOCBSI3U SHEPIrUuu MEKMOJIEKYIISIPHOTO
B3aUMOJEHCTBUS U TEMIIEPATYPBI KUTICHUS )KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooGpazoBanue u KoHAeHcalus. lcnapeHue W KHUIICHUE.
VY nenbHas TemioTa napoodpa3oBaHUs.

HacellieHHbIE 1 HEHACHIIIECHHBIE Napbl. KauecTBeHHas 3aBUCHUMOCTD
IUJIOTHOCTH W JABJICHHWS HACBIIIEHHOTO Tlapa OT TEMIIEpaTypbl, HX
HE3aBUCUMOCTh OT 00BbEMA HACBHINIEHHOTO TMapa. 3aBUCUMOCTD
TEMIIEPATYPbI KATIEHUS OT IaBJIECHUS B )KHIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe teno. Kpucramiunueckue u amopdubie Tesna. AHU30TPOIUs
CBOWCTB KpHUCTaLIOB. [InaBnenne n kpucrammzamnus. Y IejibHas TeIioTa
iaieHus. Cyomumarnusi.

Hedbopmamnmu TBEpAOrO Tena. Pactsokenue u cxkarue. Casur.
Monyns FOnra. Ilpenen ynpyrux negopmariui.

TeruioBoe pacmupeHue >KUAKOCTEH M TBEPABIX Tell, OOBEMHOE U
JUHEHHOE pacHIMpeHre. AHTapPMOHU3M TEIUIOBBIX KOJIEOAHMM YacTHIL
BEIIECTBA KaK MPHUYMHA TEIIOBOTO pACHIUPEeHHs Ted (Ha KaueCTBEHHOM
YPOBHE).

[IpeoOpazoBanue sHEeprun B (pa30BbIX NMEPEX0/IaxX.

VYpaBHeHue TerIoBoro danaHca.

[ToBepxHoctHoe HaTskeHue. KoadduimeHT mnoBepXHOCTHOTO
HaTsokeHus. KamwsipHele sBieHus. /[laBlieHWME MO UCKPHUBIEHHON
IIOBEPXHOCTHIO KUAKOCTH. Popmyiia Jlamnaca.

TexHuueckne yCTpOWCTBA U TEXHOJIOTMUYECKHE IMPOLIECCHI: XKUIKUE
KPUCTAILJIbI, COBPEMEHHBIE MaTEpUAIIbI.

Hemoncmpauuu.

TeruioBoe pacmupeHue.

CBoiiCTBA HACBHIILIEHHBIX TAPOB.

Kunenue. Kurnenue rmpu noHM>XKEHHOM JTaBJICHUU.

N3mepenune cuibl MOBEPXHOCTHOTO HATSXKEHUS.

OnBITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanumnsipasie siBeHus.

Mojenn HEHbIOTOHOBCKOM JKUIKOCTH.

Crioco0Obl U3MepeHUs BIAXKHOCTH.

UccnenoBanne HarpeBaHus W IUIABJIICHUS KPUCTAIIMYECKOTO
BEILIECTBA.

Bunsr nedopmarimii.

Ha6nronenue manpix nedopmarui.

Yuenuueckui IKCnepumenm, nabopamopHnvlie  padomeoi,
nPaAKmuKym.

N3ydenune 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepenue yaenpHOM TENIOThI IUIABICHUS JbJA.

W3ydeHune CBOMCTB HACBILIEHHBIX 1apOB.

N3mepenue aOCONIOTHOM BIAXXHOCTH BO3JlyXa M OILIEHKa MAacChl
[1apOB B IIOMEIICHUH.

N3mepenne ko3¢ duiineHTa moBEPXHOCTHOTO HATSHKCHUS.

N3mepenne moayis FOnra.

UccnenoBanue 3aBucuMocTd aedopMaliuu pe3uHOBOTO 00pasiia oT
IIPUII0KEHHON K HEMY CHJIBI.



Pa3znen 4. JiekTpoguHaAMHKA.

Tema 1. dnexkmpuueckoe none.

DJeKTpu3alus Tel U €€ MPOSBICHUS. JIEKTpUUECKui 3apsa. J[Ba
BUJIa  DJIEKTPUYECKUX  3apsAnoB. [IpOBOOHWKHM, [HUDJIEKTPUKA H
NOJIYIIPOBOAHUKHU.  DJIEMEHTApHBIM  AJIEKTPUYECKUN  3apsil. 3aKOH
COXpPaHEHMS AJIEKTPUUYECKOTO 3apsia.

B3aunmoneiictBue 3apsiaoB. Toueunsle 3apsanbl. 3akoH Kynona.

DnekTpuueckoe nose. Ero neiictere Ha 3JIEKTPUUECKHAE 3aPSAIbI.

Hanpsok€anocTs anektpuyeckoro mosis. [IpoGubiit 3apsia. Jluaum
HaIpPsHKEHHOCTH  DJIEKTPUYECKOTO Mojisi. OIHOPOAHOE SIIEKTPUYECKOE
noJie.

[ToTeHIMaNbHOCTh ~ BJIEKTPOCTATUYECKOTO  Mojds.  Pa3HOCTH
IIOTCHLIMAJIOB W HampspkeHue. lloTeHnumaneHas osHeprust 3apsga B
AJIEKTpPOCTaTUUEeCKOM I10Jie. [loTeHuman >IeKTpOCTaTUYECKOro ITOJIS.
CBsi3p  HaNpsKEHHOCTH  TMOJIST W Pa3HOCTH  NMOTEHUUAJIOB IS
AIEKTPOCTATUYECKOTO MOJIst (KaK OJTHOPOIHOTO, TaK U HEOJTHOPOHOTO).

[IpuHIMD CynepnO3UIIMU AIIEKTPUUECKUX TTOJIEH.

[Tone Touewynoro 3apsina. [lone paBHOMEpPHO 3aps>KeHHON cdepsl.
[Tone paBHOMEpPHO 3apsKEHHOTO 1Mo 00bEMY mmapa. I[lone paBHOMeEpHO
3apsHKEHHON 0€CKOHEYHOM TMIocKoCTH. KapTuHBI TMHUI HANPSKEHHOCTH
ATHUX MOJIEH U YKBUITOTCHIIMAJIbHBIX IOBEPXHOCTEN.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM II0JIE. Y CIIOBHE PAaBHOBECUS
3apsa0B.

JIMDIIEKTPUKU B BJIEKTPOCTATUUECKOM Toje. Jludnekrpudeckas
IIPOHULIAEMOCTH BEILECTBA.

Konpencatop. DneKTpOEMKOCTh KOHJIEHCATOPA. DJNEKTPOEMKOCTD
IIJIOCKOT'O KOHJIEHCATOPa.

[TapamtenbHOE coenuHeHHe KoOHAeHcaTOpoB. IlocnenoBarenbHOE
COEIMHEHUE KOHJAEHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

JIBKeHHE 3apsoKEHHOW YacTULBI B OJHOPOAHOM BJIEKTPUYECKOM
oJIe.

TexHuueckue yCTpOMCTBA U TEXHOJOTHMYECKUE  IPOLIECCHI:
3JIEKTPOCKOIL, JIEKTPOMETP, IEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MIICHUE
AIIEKTPONPUOOPOB, KOHACHCATOPHI, TeHepaTtop Bau ae I'paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIMII IEUCTBUS SJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE€ IBYX 3apsKEHHBIX IJIACTHH.

Mogaensb anekTpoctatudeckoro reneparopa (Baun ae I'paada).

[IpOBOIHUKM B AIIEKTPUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

YCTpOUCTBO U IEUCTBUE KOHJAECHCATOPA MOCTOSIHHOM U MIEPEMEHHOMN
€MKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO  KOHJIEHcaTopa OT
IUIOIAAM IUIACTUH, PACCTOSIHUA MEXIAY HUMH U JUBJIEKTPUYECKON
MIPOHUIIAEMOCTH.

DHeprust JIEKTPUUECKOTO MOJIs 3apsHKEHHOTO KOHJIEeH caTopa.

3apszka 1 pa3psiKka KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckui IKCnepumenm, naoopamopHnvlie  padomeoi,
NPaAKmuKym.



OueHka cujl B3auMOJEHCTBUS 3apsKEHHBIX TETT.

HabGnronenue npeBpaliieHusi SHEPTrur 3apsHKeHHOT0 KOHIEHCaTopa B
SHEPIUI0 U3TYyYEHHS CBETOAUOAA.

N3ydenune npoTekaHus TOKa B LEH, COJEPKAIIEH KOHJIEHCATOP.

Pacnipenenenrie  pa3HOCTH MOTEHIMATIOB  (HANpsDKEHUs) TIPH
NOCJIEN0BATENBHOM COEIMHEHNN KOHIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanunwlit 31eKmpuyecKuil mox.

Cuna Toka. [ToCTOSIHHBIN TOK.

VYcnoBust CymiecTBOBaHUSL ITOCTOSIHHOTO AJIEKTPUYECKOrO TOKa.
Ucrounnku Toka. Hanpsokenne U u DJ1C &.

3akoH OMa [ yyacTKa LeMHu.

DJIEKTPUYECKOE COIMPOTUBIICHHE. 3aBUCHUMOCTH COINPOTUBIICHUS
OJIHOPOAHOTO MPOBOAHUKA OT €ro JJWHBI W IUIOWAAU IONEPEYHOTO
CEUCHUS. Y IeJIbHOE CONIPOTUBIICHUE BELIECTBA.

[TocnenoBarenbHOE, TMapauieibHOE, CMEHMIAHHOE COEIUHEHHE
IPOBOAHUKOB. Pacu€r pa3BeTBIEHHBIX 3eKTpuueckux nenei. IIpaBuia
Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOUIHOCT  DJIEKTPUYECKOrO0  TOKAa. TemuoBags  MOUIIHOCT,
BBIJEJISIEMasl HA PE3UCTOPE.

OJIC 1 BHyYTpEHHEE CONPOTUBIICHUE MCTOYHMKA TOKa. 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTOM) DJIEKTPUYECKON 1enu. MOIIHOCTh MCTOYHHKA
Toka. KopoTkoe 3aMbIkaHueE.

KonnencaTop B ienu NOCTOSTHHOTO TOKA.

TexHudeckue yCTpOMCTBA U TEXHOJOTHMYECKUE  IPOLIECCHI:
aMIIEpMETP, BOJBTMETP, PEOCTAT, CYETUUK JIEKTPUUECKON SHEPTHUU.

Hemoncmpauuu.

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKa OT HANPSKEHUS IS
pEe3UCTOpA, JTaMITbl HAKAJIMBAHUS U CBETOANO/A.

3aBUCHUMOCTh CONPOTHUBJIEHUS LWIMHAPUYECKUX MPOBOJAHUKOB OT
JUTMHBI, TUIONIaAN ONEPEYHOr0 CEUEHUSI U MaTepurara.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKa OT CONPOTHUBJIECHUS MpPH
MOCTOSTHHOM HaIpsKEHHH.

[Tpsamoe uzmepenne DJ[C. KopoTkoe 3aMblkaHUE€ ralbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

Crioco6bl coemuHEeHNnsI ICTOYHUKOB Toka, DJ[C Oartapeii.

UccnenoBanne pa3HOCTH  MOTEHUHAIOB  MEXAY  IOJIOCAMHU
HMCTOYHHUKA TOKA OT CHJIbI TOKA B IIEMH.

Yuenuueckuii JKCnepumenm, aabopamopHvle  pabdomol,
NPAKMUKYM.

HccnenoBanue CMEMIaHHOTO COEAUHEHUS PE3UCTOPOB.

N3mepenue yaenpsHOoro COnpoTUBIIEHUS MPOBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS JJIs1 JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npezesa u3MepeHus: amnepMerpa (BoJIbTMETPA).

N3mepenne 3/1C v BHYTPEHHETO COMPOTUBJIEHUSI HCTOYHHUKA TOKA.

HccnenoBanue 3aBucumoctd DJIC raabBaHMYECKOrO 3JIEMEHTA OT
BPEMEHU IIPU KOPOTKOM 3aMbIKAHUH.



HccnenoBanne  pazHOCTM  IMOTEHUHUATIOB  MEXKAY  IOJKOCAMHU
MCTOYHUKA TOKA OT CHJIbI TOKA B LICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA
OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DJIEeKTpUYECKasi MPOBOJUMOCTh PA3JIMYHbIX BEIIECTB. DJIEKTPOHHAS
IPOBOJAMMOCTh TBEPABIX METAJIOB. 3aBUCHMOCTh CONPOTHUBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynmpoBonuuku. CoOCTBEHHAass U TpPUMECHAsT MPOBOIUMOCTD
noJynpoBogHUKOB. (CBolictBa p-N-nepexona. IlomynpoBoaHMKOBBIE
IPUOOPHI.

OJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS
aUcconranus. JNeKTpoiaun3. 3akoubl Dapazes 1isl JIEKTPOJIn3a.

OneKkTpudyeckuii  ToK B razax.  (CaMOCTOSTENbHBIN U
HECAMOCTOATENIbHBIA pa3psia. Pa3znuuyHbple TUIBI CAMOCTOSTENBHOTO
paspsana. Mosuus. [1nazma.

TexHuyeckue  yCTpoWCTBA W IMPAKTUYECKOE  MPHUMEHEHUE:
razopaspsiHble JIAMIIHI, AIEKTPOHHO-Ty4YEeBast TpyOKa,
MOJIYIPOBOJHUKOBBIE ~ TPHUOOPHI:  JUOJ,  TpaH3ucTop, (HOTOAUO,
CBETO/IMO/I, TrajbBaHUWKa, papUHUPOBAHHE MEIH, BBIILJIABKA ATIOMHUHUS,
AIEKTPOHHAsI MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBL.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI asekTposinza Papazes.

HckpoBoii pa3psa U MpOBOAUMOCTb BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISE TPOBOAUMOCTD AUO/A.

Yuenuueckui IKCnepumenm, naoopamopHnvie  padomeoi,
HPAKMUKYM.

Habmronenue amexTpoiusa.

N3mepenue 3apsaa 0JHOBAJIEHTHOTO MOHA.

HccnenoBanne 3aBUCUMOCTH COMPOTHUBIICHHS] TEPMOPE3UCTOpPA OT
TEMIIEPATYPHI.

CHsiTHE BOJBT-aMIIEPHON XapaKTEePUCTUKU JUOAA.

Du3nYecKUuil NPaKTUKYM.

Croco6b1 m3MepeHus: (U3MUECKUX BEIMYMH C HCIOJIb30BAHUEM
AQHAJIOTOBBIX U NU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX
JTATYUKOBBIX CHUCTEM. AOCOJIOTHBIE M OTHOCHUTEIBHBIC MOTPEUTHOCTH
n3MepeHnit pusndeckux BeauurH. OIEHKa TPaHUI] TOTPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIIEIOBAHNN 3aBUCUMOCTEN
¢u3HUecKMX BETWYHH, MPOBEpPKa MPEMIOKEHHBIX TUIIOTE3 (BBIOOp U3
paboT, OMHCAaHHBIX B TEMATHYECKUX pazaenax «YUYeHUYeCKUun
AKCIIEPUMEHT, 1a00paTOpPHBIE PAOOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBS3H.

Nzyuyenne kypca ¢usuku yriayonénHoro ypoBHsa B 10 kiacce
OCYILIECTBIISIETCA C YYETOM COJIEPIKATEIbHBIX MEKIPEIMETHBIX CBSI3€H C
KypcaMu MaT€MaTUKH, OMOJIOTHH, XUMUH, T€Orpapuu U TEXHOJIOTHH.

Meosicnpeomemmnule nOHAMUA, CEA3AHHbIE C USYUEHUEM MEMO006
HAY4YHO020 NO3HAHUA: SBICHHUE, HAay4HbIN (akT, rumnoresa, (usnueckas



BEJIMYMHA, 3aKOH, TEOpHUs, HAOII0JIEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHHE,
MOJIeNIb, U3MEPEHHE, TOTPEIIHOCTH W3MEpPEHUH, HU3MEepUTEIbHBIC
puOopkI, UppoBas 1adopaTopus.

Mamemamuka: peEUICHUE CUCTEMbl ypaBHEeHUW. JIuHeWHas
dbyHkus, Tmapabosia, rurnepoosia, wux TpadUKd U CBOMWCTBA.
Tpuronomerpuyeckre (QyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC,
OCHOBHOE€ TPUTOHOMETPHUECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIMU Ha
OCH KOOPJMHAT, CJI0’KEHUE BEKTOPOB.

buonozcua: mexannieckoe JIBI>KEHHUE B KUBOU Mpupoje, nuddysus,
OCMOC, TEIJIOOOMEH IKUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE
OKpYXalollled Cpelbl, YTUIU3alus OHOOPraHUYEeCKOro TOIUIMBA IS
BBIPAOOTKU «TEIJIOBOI» U DJEKTPOIHEPTHH, TOBEPXHOCTHOE HATSHKEHHE
U KanWUIApHBIE SIBJICHUS B MPUPOJIE, JICKTPUUECCKUE SBICHUS B SKHBOM

pUpOJE.

Xumusa: JIUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB H
MOJIEKYJ, =~ MOJb  BEIIECTBa,  MOJIApHAs  Macca,  MOJIy4YECHHE
HaHOMAaTEpPHAJIOB, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, )KUJIKOCTEH U Ta30B,
KHUTKHC KPUCTAILIBI, AJIEKTPUYECKHUE CBOICTBa METAaJIOB,
AJIEKTPOJIUTHYECKAs JACCOLMALINS, rajbBaHHKa, AJICKTPOHHAS
MUKPOCKOTIHSI.

T'eozpagpua: BnaxxHOCTh BO3yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozusa: mnpeoOpa3zoBaHUE JBIKCHHUM C HCIOJb30BaHUEM
MEXaHU3MOB, YUET CyXOro M YKUJKOTO TPEHHS B TEXHHKE, CTATUYECKUE
KOHCTPYKIIMHU (KPOHIITEHH, peméryaTbie KOHCTPYKIIMHU), UCTIOJIb30BaHUE
3aKOHOB COXPAHEHHS MEXaHUKW B TEXHUKE (TUPOCKOI, BOJOMET H
IpYTHE), ABUTATENIb BHYTPEHHETO CTOpaHus, apoBasi TypOuHa, OBITOBOM
XOJIOOUIbHUK, KOHJUIIMOHEpP, TEXHOJOTHH IOJIYYEHHS! COBPEMEHHBIX
MaTrepuagoB, B TOM YHUCJIE HAHOMAaTepuajioB, U HAHOTEXHOJIOTHUH,
ANEKTpOCTaThYECKas 3aIIuTa, 3a3eMJICHUE AIIEKTPOIIPUOOPOB,
ra3opa3psiAHbIC JTaMIIbl, TOJYITPOBOIHUKOBBIE TPHUOOPHI, TaIbBAHHKA.

11 KITACC

Paznen 4. JaekTpoauHAMMKA.

Tema 4. Maznummnoe noae.

BzanmopaencTBre MOCTOSHHBIX MarHUTOB U MTPOBOJHUKOB C TOKOM.
MarautHoe mnose. Bexkrop MarHuTHOW — MHAYKUMHU.  [IpuHIOuUn
CyINEPIIO3ULIMA MarHUTHBIX MOJIEH. JINHUM MAarHUTHOW UHAYKLIHH.

MarauTHoe TMoJie MPOBOJAHHUKA C TOKOM (MPSMOIo MNPOBOJHHUKA,
KAaTyLIKW U KpyTOBOro BUTKa). OnbIT DpcTeaa.

Cuna Amrnepa, e€ HanpaBJIEHUE U MOJYJIb.

Cuina JlopeHua, e€ HampaBlieHHE U MOJYJib. JIBUKEHHE 3apsyKEHHOU
YaCTHUIIBI B OJHOPOIHOM MarHUTHOM MoJjie. PaboTa cuibsl Jlopenna.

MarautHoe mone B BemecrBe. {PeppomMarHeTHkH, Iapa- U
TMaMarHeTUKU.

TexHuueckne yCTPOMCTBA H  TEXHOJOTHMYECKUE  IPOLIECCHI:
NPUMEHEHUE TIOCTOSIHHBIX ~MAarHUTOB, JJIEKTPOMArHWUTOB, TECTEP-
MYJIBTHMETP, DSJEKTPOABUTATENH SIKOOM, YCKOPHUTEIH >SIEMEHTAPHBIX
YaCTHIIL.

Jlemoncmpayuu.



KapTtnHa nuHMM WMHAYKOUM MArHUTHOTO TIOJS TOJIOCOBOTO H
MTOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTtuHa nuHUNA MarHUTHOW HMHAYKIHUM TOJISL JJIMHHOTO MPSIMOIO
MIPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOIHUKA, KATYIIKH C TOKOM.

B3auMojeiicTBre ABYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

Habmronenue aBrKeHUsI myyka 3JICKTPOHOB B MAarHUTHOM ITOJI€.

[Tpunuun JIEUCTBUS 3JIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKOU CUCTEMBI.

Yuenuueckuii IKCnepumenm, aabopamopHele  padomul,
NPAKMUKYM.

HccnegoBanre MarHUTHOTO TMOJIS HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoiCTB (heppOMarHEeTUKOB.

HccnenoBanue nelcTBYS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKA.

OnpeneneHne MarHUTHOM WMHIYKIIMU HAa OCHOBE HM3MEPEHUS CHIIBI
Awmrepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SBieHUE  PIEKTpOMarHuTHOM  MHAYKUMH. [loTok  BekTopa
MarHuTHOM wuHAYKUMK. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMArHUTHOU
unaykiuu @apanes. Buxpepoe anekrpuueckoe noje. Toku Dyko.

OJIC uHAYKIUM B MPOBOJHHUKE, JBHXKYIIEMCS B OJHOPOJIHOM
MarHMTHOM IIOJIE.

[Ipasuo Jlenua.

NuayktuBHOCTh. Karylika WHAYKTUBHOCTH B ILIENH MOCTOSHHOTO
ToKa. fIBjneHue caMouHaAyKnu. IJJC caMOMHIYKIIUH.

OHeprusi MarHUTHOTO TOJISl KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckue yCTpPOMCTBA U TEXHOJOTMYECKUE  IPOLIECCHI:
WHJYKIIMOHHAsl Te€Yb, COJICHOWJ, 3allluTa OT OJJEKTPHU3allud Tl MpHU
JBUKEHUM B MAarHUTHOM T0JI€ 3€MJIH.

Hemoncmpavuu.

Habmronenue ssBIeHUsI 3JIGKTPOMArHUTHON MHIYKITUH.

UccnenoBanne 3aBucumoctd  OJIC  WMHAYKOMM OT CKOPOCTH
HW3MEHEHUS] MAarHUTHOTO MOTOKA.

[IpaBuo Jlenua.

[Tagenne MarauTa B aIFOMUHUEBOM (METHON) TpyOe.

SIBiIeHME CAaMOMHIYKIIUU.

Uccnenoanune 3aBucumoct OJIC caMOMHIYKIHH OT CKOPOCTH
M3MEHEHUS CUJIbI TOKA B ICTIH.

Yuenuueckuii IKCnepumenm, aabopamopHsle  pabdomul,
HPAKMUKYM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

Onpenenenre MHAYKIIMU BUXPEBOIO MArHUTHOTO TOJISL.

UccnenoBanue sSiBICHUS] CAMOUMHIYKIIAH.

COopka Moienu JIEKTPOMAarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneodanus.

KonebarenbHas cuctema. CBOOOIHBIC KOJICOAHMS.



'apmonnyeckue konebanus. KunemaTnueckoe MW JAMHAMHUYECKOE
OTHMCaHUE. DHepreTuyecKoe OMMCaHUE (3aKoH COXpaHECHUS
MEXaHU4eCKOW  dHepruu). BbIBOA  JIMHAMHYECKOTO  OMHMCAHMS
rapMOHUYECKUX KOJIEOAHUN U3 X DHEPTreTUYECKOTO U KUHEMAaTHUYEeCKOTO
OTIMCAHUS.

Amvrmnutyna u ¢aza koneOaHuid. CBsA3b aMIUTUTYIbl KOJEOAHUI
UCXOJHOM BEJIMYMHBI C aMIUIMTyJaMu KojieOaHuili €€ CKOpOCTH H
YCKOPEHUS.

[leppuon wu wactora Konebanuil. Ilepmos ManbIX CBOOOHBIX
KoJe0aHu MaTeMaTH4YeCcKoro MasitHuka. [lepuoa cBOOOAHBIX KOJIeOaHMit
NPYKMHHOTO MasTHUKA.

[Tonsitue o 3artyxarouux koJjiebaHusiX. BbIHyXIeHHbIE KOJeOaHMUs.
Pe3zonanc. Pe3onaHcHas kpuBas. BrusHue 3aryxaHus Ha BHJ
PE30HAHCHOM KpUBOIl. ABTOKOJICOAHUSI.

TexHuyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE  IPOLIECCHI:
METPOHOM, Yachl, Ka4eJIl, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0J1e0aTeIbHOTO IBHKCHHUS.

Hab6nronenue He3aBUCHMOCTH MepUoa MajlbIX KoyieOaHUW Tpy3a Ha
HUTHU OT aMILTUTYBI.

HccnenoBanue 3aTtyxaromux KoJeOaHW W 3aBUCHUMOCTH Mepuoja
CBOOOJIHBIX KOJICOAHHM OT COMPOTUBIICHUS.

UccnenoBanue kosie0aHUN Tpy3a Ha MAaCCUBHOM MPYKUHE C LEIBIO
dbopMHUpOBaHUS TPEICTABICHUNA 00 WICANTBHOW MOJIETU MPY>KUHHOTO
MasTHUKA.

3aK0H COXPaHEHHUsI SHEPTUH MPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

NccnenoBanue BRIHYKICHHBIX KOJICOAHMIMA.

Habmronenue pezonanca.

Yuenuueckui IKCcnepumenm, aabopamopHvle  pabdomol,
NPAKMUKYM.

N3mepenne mepuoma CBOOOJHBIX KOJICOAHWN  HHUTSHOTO H
NPY>KMHHOTO MasgTHUKOB.

N3yuenune 3aKOHOB JBMIKEHUS Tejla B X0J/€ KOJeOaHUl Ha yIpyroMm
noJBeCe.

N3ydenune nBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTHH B PY>KHHHOM MAasITHHKE.

HccnenoBanue yObIBaHUS aMITUTY/IbI 3aTYyXAOMINUX KOJICOAHUIA.

HccnenoBanue BoIHYKICHHBIX KOJICOAHU.

Tema 2. dnekmpomazHumHnuole Koaebanus.

KoneGarenbupii  koHTYp.  CBOOOJDHBIE  DJIEKTPOMArHUTHBIC
KoJiebaHus B uaeadbHOM KojebatenbHoM KoHType. Dopmyna Tomcona.
CBsi3p aMIUIMTYbl 3aps/la KOHJEHCATOpa C aMIUIMTYJON CHJIBI TOKa B
KoJIeOaTeIbHOM KOHTYpE.

3aK0H COXpaHEHH SHEPTUH B UACATBLHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxatonue JJIEKTpOMarHUTHBbIC KojeOaHus. BwiHYyXIeHHBIC
AJIEKTPOMATHUTHBIE KOJICOaHUSI.

ITepemenHbI TOK. MOITHOCTh NEPEMEHHOIO TOKA. AMIUIUTYHOE U
NEUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HANPSKEHUS MPU Pa3IMYHOU
dbopmMe 3aBUCHMOCTH IEPEMEHHOTO TOKA OT BPEMEHHU.



CunyconanbHbld TEPEMEHHBIA TOK. Pe3ucTop, KOHIOEHCATOp H
KAaTylIKa UHIYKTUBHOCTH B LEMU CUHYCOUJAIBHOTO NEPEMEHHOTO TOKA.
Pe3oHnanc TOKOB. Pe30HaHC HaNIpsSKEHU M.

Uneanwubiit  Tpanchopmatop.  I[lpousBoacTBo, mepenaya
NoTpeOJIeHHE IIEKTPUUECKON IHEPTUH.

OKOJIOTUYECKUE PHUCKU TIpU TPOU3BOACTBE  AJIEKTPOIHEPTHUH.
KynbTypa ucnonbs3oBaHus 31€KTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpoWCTBA M TEXHOJIOTMYECKHE  IPOLIECCHI:
ANEKTPUYECKUN 3BOHOK, TEHEPATOpP IEPEMEHHOTO TOKa, JMHUHU
ANEeKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTH 4aCTOTHI CBOOOIHBIX KOJIEOAHHM OT UHYKTUBHOCTHU U
€MKOCTH KOHTYpA.

OcuusuiorpaMMbl AIEKTPOMATHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOMIUX IEKTPOMArHUTHBIX KOJICOAHUIM.

Mojenb 3JIEKTPOMAarHUTHOIO TeHEpaTopa.

BriHyX1IeHHbIE CHHYCOUIATTbHBIE KOJIEOaAHUSI.

Pe3ucrop, KaTylmika WHIYKTUBHOCTM M KOHAEHCATOp B LEMH
IIEPEMEHHOIO TOKA.

Pe3onanc 1pu  mocienoBaTeNbHOM — COCAMHEHUM — PE3UCTOPA,
KATYIIKU UHIYKTUBHOCTH U KOHJEHCATOPA.

Y cTpolcTBO U IPUHITUI IEUCTBUS TpaHchopMaTopa.

Mojesnb JIMHUY 3JIEKTPONEpEaayn.

Yuenuueckui IKCnepumenm, nabopamopHvle  padomeoi,
NPaAKmuKym.

N3yuenue tpancpopmaropa.

HUccnegoBanne nepeMEHHOIO TOKa 4Yepe3  IOCIEA0BATEIBHO
COEIMHEHHBIE KOHAEHCATOP, KaTYyIIKY U PE3UCTOP.

Ha6nronenue 35eKTpoMarHiTHOTO pe30HaHca.

UccnenoBanne pabOThl MCTOYHUKOB CBETa B IIEMH MEPEMEHHOTO
TOKa.

Tema 3. Mexanuueckue u 31eKMmpOMAHUMHbLE G0JIHbI.

Mexanuueckue  BOJIHBL,  YCJIOBHS ~ MX  PAaclHpOCTPaHEHMS.
Ilonmepeynpie W TPOAOJIBHBIE  BOJIHBL. [Iepuon, CKOPOCTH
pacrpocTpaHeHus M JJMHAa BOJIHBL. (CBOICTBA MEXAHUYECKHUX BOJIH:
OTpakeHue, mpeIoMIIeHHEe, UHTephepeHIus U AU PaKITUS.

3Byk. CkopocTh 3Byka. ['poMkocTh 3Byka. Bricota ToHa. TemOp

3BYyKa.
[IlymoBO€E 3arpsi3HEHHUE OKPYKAIOILIEH CPEIBI.
DJIEKTPOMarHuTHHIE BOJIHBI. YcnoBus W3JTy4ECHUS

ANEKTPOMATrHUTHBIX BOJH. DB3anMHass opueHTaluss BEKTOPOB B
3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJH: OTPaXEHHE, IPEIIOMIICHHE,
noJisipu3anysi, HTepdepeHnus u qudpaxims.

[IIkana 3neKTpOMarHUTHBIX BOJIH. [I[puMeHeHrEe 3€KTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3n U TeneBUuAcHUA. Pagnonokanms.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeJIbI.

TexHuyeckue  yCTpOWCTBA M IPAKTUYECKOE  NPHUMEHEHHE:
MY3bIKaJIbHBIE HMHCTPYMEHTBI, pajap, pPaauONPUEMHUK, TEIEBU3OD,



anTeHHa, Tenedon, CBY-neus, ynpTpa3ByKkoBasi AUAarHOCTUKA B TEXHUKE
Y MEJIULIMHE.

Jemoncmpayuu.

OOpazoBaHue M PACHPOCTPAHCHHE IMOMEPEUHBIX U MPOAOJIBHBIX
BOJIH.

Kone6momieecs Teno Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue orpakeHus: M IpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NPUMEHEHHE.

HaGnronenue CBsI3M TPOMKOCTH 3BYyKa W BBICOTBI TOHAa C
aMIUTUTYION M 4aCTOTOU KOJICOAHHIA.

HccnenoBanue CBOMCTB JJIEKTPOMArHUTHBIX BOJIH: OTPa)KCHHUE,
pesioMIIeHUE, MoJspu3alus, udpaKius, nHTephepeHITus.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPAPHUOIETOBOTO U3TYyUCHUN.

Yuenuueckui IKCnepumenm, naoopamopHnvle  padbomoi,
NPaAKmuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yyeHne pacnpocTpaHeHUsT 3BYKOBBIX BOJH B 3aMKHYTOM
IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonMHEHOE pPaACIpPOCTPaHEHUE CBETa B OJHOPOJHOU Cpere.
JIyud cBera. ToueuHbIil HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3akoHbl oOTpaxkeHHs cBeTa. llocTpoenue
n300pakeHuii B riockoM 3epkaine. Chepruueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUSI CBETA. AOCOIIOTHBIM
nokaszarenb npenomiieHus. OTHOCUTENbHBIN MOKa3aTellb MPEIOMIICHUS.
[TocTOSTHCTBO 4acTOTHI CBETA M COOTHOILIEHUE JUIMH BOJIH MPU NEPEXOIE
MOHOXPOMAaTHYECKOTO CBETA YEPE3 FPaHULly pas3lelia IBYX ONTHYECKUX
cpen.

Xon mydeii B mpusme. Jucnepcus cBeta. CIIOXKHBINA COCTaB OEI0T0
cBeta. [IBer.

[TomHnoe BHyTpeHHee oTpaxkeHue. lIpenenpHbId yroa IOJHOTO
BHYTPEHHETO OTPAXKEHUS.

Cobuparomie U paccenBaronue JuH3bl. ToHKas nuH3a. DOKyCHOE
PACCTOSIHUE M ONTUYECKasi CHUJIa TOHKOW JTMH3BI. 3aBUCUMOCTH (DOKYCHOTO
paccTostHUS TOHKOM cdepuueckod JWH3BI OT €€ TEeOMETPUH U
OTHOCHUTEJIBHOTO MMOKAa3aTeNs MPEIIOMIICHUSL.

@opmyJsia TOHKOU JIMH3BL. Y BEIMYEHHUE, TABAEMOE JIMH30M.

Xoa nyda, OPOLIEAIErO JIMH3Y IIOJ IPOU3BOJBHBIM YIJIOM K €€
IIaBHOM onTHueckoi ocu. ITocTpoeHune M300pakKeHM TOYKH M OTPE3Ka
MPSIMOI B COOMPAIOIIUX W PACCEUBAIONINX JIMH3AX M UX CUCTEMAaX.

Onrtuueckue mpubopsl. Paspemaromas crmocoOHOCTh. ['ma3 kak
ONTUYECKAs] CUCTEMA.

[Ipenensl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBass  omrtuka. UWuTepdepenmmss  cBera.  KorepeHTHbIE
WCTOYHHUKHU. YCJIOBHS HAOMIONCHUS MaKCUMyMOB W MHHHMYMOB B
UHTEepHEPEHITMOHHON KAapTUHE OT JBYX KOTE€PEHTHBIX HWCTOYHHUKOB.
[Tpumeps! kiTaccuueckux HHTEPHEPEHITMOHHBIX CXEM.



Hudpakuus  cBera.  Judpakinuonnas  pemérka.  YciaoBue
HAOJIIOICHHS TJIABHBIX MAaKCUMYMOB MpU MaJ€HUH MOHOXPOMATHYECKOTO
cBeTa Ha AUPPAKIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckre yCTpONCTBA M TEXHOJIOTMYECKUE MPOLIECCHI: OYKH,
Jyma, Mepuckor, QoroarnmnapaT, MUKPOCKOI, MPOCKIMOHHBINA ammnapar,
IPOCBETIIEHHUE ONTUKHU, BOJIOKOHHASI ONITUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHHS CBETA.

HccnenoBanne npeioMIIeHUs CBETA.

HaGntogenue  MNOMHOTO  BHYTPEHHETO  OTpakeHus.  Mojenb
CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX IYYKOB Yepe3 MII0CKONAPAIEIbHYIO
IJIACTUHY U IPU3MY.

WccnenoBanue cBOMCTB N300paXKeHU B JIMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHnm cBera.

HaGnronenue 11BeTOB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON pemETKY.

HabGnronenue nudpakiimoHHOTO CIIEKTpA.

Hab6nronenue nucnepcuu cBera.

Ha6nronenue nosnsipusaiuu cBeTa.

[IpumeHeHne  TONSPOUJOB  JUISI  HM3YYEHUS  MEXAHUYECKUX
HaInpsHKEHUM.

Yuenuueckui IKCnepumenm, nabopamopHnvle  padbomeoi,
NPAKmMuKym.

N3Mepenune nokazaress npeioMIeHUs CTeKIa.

WccnenoBanue 3aBUCMMOCTH (POKYCHOTO PACCTOSIHHSI OT BEIIECTBA
(Ha mpuMepe KUAKUX JTUH3).

N3mepenne poKyCHOTO pacCTOSIHUSI PACCEUBAIOIIUX JIMH3.

[Tomy4yenue n300paXkeHUs: B CUCTEME U3 IIOCKOTO 3epKaJia U JIMH3BI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHncTpynpoBanue TeecKOnM4eCcKuX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIINN U OJSIPU3AIUU CBETA.

N3ydenne mnonsipu3zaliii CBETA, OTPAXKEHHOTO OT TMOBEPXHOCTH
JIUAJIEKTPHUKA.

N3yuenune naTepPEepeHIINM JIa3epHOTO U3ITyUYCHUS Ha IBYX IIETISX.

Habmronenune nucnepcun.

Hab6nronenue n uiccnenoBanue AupakiimoOHHOTO CIEKTPa.

N3mepenune IMHBI CBETOBOM BOJIHBI.

[TonyuyeHne cHekTpa U3JIY4eHUS CBETOAMOAA MPH  TOMOIIH
TuGPaKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI cIeHUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH.

I'pannubl MPUMEHUMOCTH KJIACCUUYECKOM MeXaHUKHW. lloctymnaTel
CIEHHATBHOM TEOPUU OTHOCUTEIBLHOCTH.

[IpocTpaHnCTBEHHO-BPEMEHHOM WHTEpBaI. [IpeoOpazoBanus
Jlopenna. ¥YcnoBue npuuMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
3ameyieHue BpEMEHU U COKPAIICHUE JUTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBsi3p Macchl C YHEPTUEN U UMITYJIBCOM PEIIATUBUCTCKON YaCTHUIIBI.
DHeprus MmoKosl.

TexHuyeckne yCTpoWCTBA M TEXHOJIOTMYECKHE  IPOLIECCHI:
CITyTHUKOBBIE MPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHUL.

YyeHnueckuit SKCIIepUMEHT, JIa0OpaTOpHbIE PAOOTHI, MPAKTUKYM.

Onpenenenre UMIYJbCa U SHEPTUU PEISITUBUCTCKUX 4YacTull (TI0
doTorpadgusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaapno-60ian060ii oyaausm.

PaBHOBecHOE TemyoBOe U3NyuyeHUE (U3JIydeHHEe aOCOIIOTHO
yépHoro Tena). 3akoH cmenieHus: Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotodrddexr. Onbitel A. I'. CroneroBa. 3akoHbl (potodrddekra.
VYpaBuenue OiHmteiiHa mns  poroaddexra. «KpacHas rpanunay
dboToaddexra.

JlaBnenue cBeta (B 4YaCTHOCTH, JaBJIEHWE CBeTa Ha aOCOIIOTHO
MOTJIOMIAONIYI0 U a0COIIOTHO OTPaXKaIoIIyl0 MOBEpPXHOCTh). OmbIThl 1.
H. JleGenena.

BonnoBele cBoiicTBa yactull. Bosnsl ne bpousa. JlimHa BOJIHBL 1€
bpoitnss 1 pasmepsl 00JacTH JOKaNM3allMU JBMXKYIIEHCS YaCTHUIIBI.
KopnyckynsapHo-BosiHOBOM — ayanus3Mm. Jludpaxkius 5>JIEKTPOHOB Ha
KpUCTaJIIaxX.

Cneunduka  u3Mepenuii B Mukpomupe.  CoOOTHOIIEHUS
HeomnpenenéHHocrei ['eitzendepra.

TexHuueckue  yCTpOMCTBA U TEXHOJIOTMYECKUE  IPOLIECCHI:
crieKTpoMeTp, (GOTOIIEMEHT, (POTOMATUMK, TYHHEIBHBIH MHUKPOCKOTI,
COJIHEUHasi OaTapesi, CBETOUO/I.

Hemoncmpauuu.

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Hccnenoanue 3aBUCUMOCTH COMPOTUBIICHUS MOJIYITPOBOJAHUKOB OT
OCBELLEHHOCTH.

Cseroauon.

Conneunas Oarapest.

Yuenuueckuii JKCnepumenm, aabopamopHvle  padomol,
NPAKMUKYM.

HccnenoBanue dhoTope3ncropa.

N3mepenne mnocrossHHOM [InaHka Ha OCHOBE HCCIEIOBaHUS
doToaddekra.

UccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA Yepe3 CBETOAMOI OT
HaINpsHKEHUSL.

Tema 2. Duzuka amoma.

OnbITHI IO UCCIIEIOBAHUIO CTPOEHHS atoMa. [lnaHeTapHas mMojelnb
atoma Pesepdopna.

[Toctynatet bopa. W3nyuenune wu mornomieHue ¢GOTOHOB TIpH
MepEX0/ie aTOMa C OJJHOTO YPOBHS SHEPTUU Ha APYTOil.

Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTrUU aTOMa BOJIOPO/IA.

CnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckue yCTpoOMCTBA M TEXHOJIOTMYECKHE  IPOLIECCHI:
CIIEKTpaAJIbHBIN aHaIKU3 (CIEKTPOCKOM), J1a3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu.



Mogpens onbita Pesepdopra.

Hab6nronenue muHeHyaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue NIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckui IKCnepumenm, aabopamopHvle  pabdomol,
NPAKMUKYM.

Habmronenue nuHeHyaToro criekTpa.

HccnenoBanne cnekrpa pa3pekeHHOrO aTOMapHOTO BOAOpOAa M
u3MepeHue mocTossHuon Punbepra.

Tema 3. Duzuka amomHo20 a0pa u INEMEHMAPHBIX YACHMUY,.

Hyxnonnas mopens siapa ['eitzenOepra—MBanenko. 3apsan sipa.
MaccoBoe uucino sapa. M3otomnsl.

PannoaktuBHOCTh. Ajb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIM
Oeta-pacnaj. ['aMMa-u3iydeHue.

3aKOH paJuOaKTUBHOIO pacnafga. PannoakTUBHBIE HW30TOINBI B
npupojge.  CBOWCTBA  MOHU3MPYIOIIETO  W3JIy4deHHs.  BiusHue
PaAMOAKTUBHOCTH Ha JKUBble oOpraHu3mbl. EctecTBeHHBIM  (HOH
u3nyueHus. /lozumerpust.

DHeprus CBsi3W HYKJIOHOB B siipe. SnepHbie cuiibl. JledekT maccel
saapa.

Snepuble peakuuu. [lenenue u cuHTE3 Anep. AAEpHBIE PEAKTOPHI.
[IpoOnemMbl ympaBiIsieMOro TEPMOSIIEPHOTO CHHTE3a. JKOJIOTHYECKUE
ACIIEKTHI PA3BUTHS SAIEPHOU IHEPTETUKMU.

MeTtoabl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

OyHIaMEHTAJIBHBIE  B3aUMOJCUCTBUA. bapuOHBI, ME30HBI U
nentoHbl. IlpencraBnenue o CrangapTHoil monenu. KBapk-riatooHHas
MOJIEJIb AIPOHOB.

®usuka 3a npenenamu CranpaptHoi mMoaenu. TémHas Marepus u
TEMHAs DHEPTU.

EnuncTBO pmznueckoii KapTUHBI MUpA.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE  IPOLIECCHI:
NO03UMETp, Kamepa BuibCcoHa, SAEpHBIA PEAKTOp, TEPMOSACPHBIN
peakTop, aroMHasi 6oM0a, MarHUTHO-PE30HAHCHAsE TOMOTpadus.

Yuenuueckuii JKCnepumeHnm, aabopamopHvle  pabdomol,
NPAKmMuKym.

UccnenoBanue TpekoB 4acTuIl (TI0 TOTOBBIM GoTorpadusim).

UccnenoBanne  pagmoakTUBHOTO (oHAa C  HCHOJIB30BAHHEM
JNO3UMETPA.

N3yuenune normnomieHns 0eTa-4acTHIl ATFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpOHOMUHM. [IpukiianHOe U MHPOBO33PEHUYECKOE
3HaUYCHWE AacCTpOHOMHUH. [IpUMEHHMOCTh 3aKOHOB  (U3HKU  JUIS
00BSICHEHUS MPUPOIbI KOCMUYECKUX OOBEKTOB.

MeTtoabl ACTPOHOMHUYECKUX  HCCJIECIOBAaHUM. CoBpeMeHHBIE
ONTUYECKHE TEJIECKOIIBI, PaIUOTEIIECKOIIBIL, BHeaTMoc(hepHas
ACTPOHOMMUSI.

Bun 3Bé3mHoro neba. Co3Be3mus, SpKUE 3BE3JBI, IIAHETHI, HX
BUAMMOE JIBUKECHHUE.

ConHeuHas cucrtema.

Conunue. ConHeunasi akTUBHOCTh. McrouHuk sHeprun ConHua u
3BE3.



3BE3 MBI, 170:¢ OCHOBHBIE XapaKTEPUCTUKHU. Huarpamma
«CHEKTPAJIbHBIA ~ KJAacC  —  CBETUMOCTBbY».  3BE3NBI  TJIABHOU
MOCJEN0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTBbY» ISl 3BE3N
[JIABHOM  MOCIENOBAaTEIbHOCTH.  BHYTpeHHee  CTPOEHHE  3BE3N.
CoBpeMeHHbIE TPEACTABIECHUS O MPOUCXO0KICHUH U 3BoMtonny ConHIa U
3BE31. DTanbl )KU3HU 3BE3.

Mueunbii [lyte — nHama ['anaktuka. IlosiokeHHE W JIBUKEHUE
Connua B lamaktuke. Tunbl ramakTuk. PaguoramakTUKM W KBa3apsbl.
YépHbie AbIPHI B AApax TajJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0606xa. Paz6eranue
ranakTuk. Teopust bonbmoro B3psiBa. PEIMKTOBOE H3TyUYeHHE.

MacmraOHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrwoenus.

HaGnronenust 3BE3mHOTO HEOa HEBOOPYKEHHBIM — IJIa30M  C
UCIIOJIb30BAaHUEM KOMIBIOTEPHBIX MPWIOKEHUN A  ONpEeAeseHUs
TOJIOXKCHHS]  HCOCCHBIX OOBCKTOB HA KOHKPETHYIO [aTy: OCHOBHBIC
co3Be3niust CeBEpHOTro MOJIyIIapus U IPKUE 3BE3/bI.

Ha6nronenus B Teneckorn JIyHbI, TUIaHET, TYMAHHOCTEN U 3BE3/IHBIX
CKOIUICHUH.

Du3rYeCcKUil MPAKTUKYM.

CniocoObl  u3MepeHus: (pU3MUECKUX BEIUYMH C HCIOJIb30BAHUEM
aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCOJIIOTHBIE M OTHOCHUTEIBHBIC IMOTPEUTHOCTH
u3MepeHuil pusndeckux BearndnH. OLeHKa TPaHul] TOTPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIEA0BAHUN 3aBUCUMOCTEN
¢u3HUecKMX BETUYHMH, MPOBEpPKa MPEMJIOKEHHBIX TUIOTE3 (BBIOOp U3
paboT, OMHCAaHHBIX B TEMATHYECKUX pazaenax «YUYeHUYeCKuin
AKCIIEPUMEHT, 1a00paTOpPHBIE PAOOTHI, MPAKTUKYM).

O06o0maroniee MOBTOPEHUeE.

OO6oOmieHne M cucTeMaTH3alus COJEPKaHMUs Pa3esioB Kypca
«Mexanukay, «MonekynsapHas ~ QuU3UKa W TEPMOJUHAMHKAY,
«Onexrpoaunamukay, «Komnebanus u BOIHBDY, «OCHOBBI CIEIUATHLHOM
TEOpUU  OTHOCUTEIbHOCTH», «KBaHTOBas  ¢usmka», «IIEMEHTHI
aCTPOHOMUU U aCTPODU3UKIY.

Ponp ¢u3uku m acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJOTHICCKOM,
COIMAJIBHON U ATUYECKOM chepax JEsITeIbHOCTH YEIOBEKa, POJh U MECTO
GU3NKM W acCTpOHOMHM B COBPEMEHHOM HAYYHOW KapTHHE MUDa,
3HAUYCHHUE OIMCATEIbHOW, CHCTEeMAaTH3UPYIOIIEH, OOBSCHUTEIHLHOU W
MPOTHOCTHYECKOW (DYHKIHN (PU3NIECKON TEOpHH, poJib (HU3UIECKOM
Teopuu B (HOPMUPOBAHUM MPEACTABICHUN O (HU3UIECKON KapTUHE MHUPA,
MecTo (U3MUECKOW KAapTUHBI MHpAa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOE.

MesknpeaMeTHbIE CBS3H.

Wzyuyenne kypca ¢usuku yriayonénnoro ypoBHs B 11 kiacce
OCYIIECTBISIETCS ¢ YUYETOM COAEPHKATEIBHBIX MEKIIPEIMETHBIX CBI3€U C
KypcaMu MaT€MaTUKH, OMOJIOTHH, XUMUU, T€Orpapuu U TEXHOJIOTHH.

Meosicnpeomemnule nOHAMUA, CEA3AHHBIE C USYUEHUEM MEM 0008
HAY4YHO020 NO3HAHUA: SBICHHUE, Hay4HbIN (akT, rumnoresa, pusnueckas
BEJIMYMHA, 3aKOH, TeOpHsl, HAOIIOIeHNE, YKCIIEPUMEHT, MOJCIIMPOBAHUE,



MOJIelb, HM3MEPEHHEe, TOTPEIIHOCTH W3MEPEHUH, W3MEPHUTEIbHBIC
puOopkI, UppoBas J1adopaTopus.

Mamemamuxka: pelieHue CUCTEMBI ypaBHCHUH.
Tpuronomerpudeckue QGyHKIMH: CHHYC, KOCHHYC, TAaHT€HC, KOTAHTCHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BEKTOPHI M MX MPOESKIIMU Ha
OCH KOOpJHMHAT, CJIOKCHHE BEKTOPOB. IIpom3BOIHBIC 3IIEMEHTapHBIX
¢yskmuii. [IpuzHaku 1mMogoOusi TPEyroJbHUKOB, OMpECNICHHE TUIOIIA TN
IJIOCKUX (Uryp U 00BEMa Ted.

Buonozua: »snekTpuyeckue SIBICHUS B OKMBOH  NPHUPOJE,
KoJIeOaTeIIbHBIC IBIDKEHUS B KUBOU MPUPOJIE, IKOJIOTHUSCKHUE PUCKHU TIPH
NPOU3BOACTBE  DJIGKTPOIHEPTUHU, OJICKTPOMATHUTHOE  3arps3HCHHE
OKpY)KaloIlled Cpenbl, YIbTPa3ByKOBas JTUATHOCTHKA B MEIUIIMHE,
ONTUYECKUE SIBJICHUS B ’KUBOU IPUPOJIC.

Xumusn: CTpo€HUE aTOMOB U MOJIEKYJI, KPUCTAITMYECKAsI CTPYKTypa
TBEPIBIX TEN, MEXaHU3Mbl OOpPA30BaHUS KPUCTALIMYECKON PEIIETKH,
CHEKTpaJIbHBIN aHAHU3.

T'eocpagpua: marHuTHBIE TONIOCA 3€MJTH, 3aJIEKU MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozus: pUMEHEHUE MOCTOSTHHBIX MarHuToB,
AIIEKTPOMATHUTOB, SJEKTPOABUTATENb fKOOU, TeHEepaTop MEePEMEHHOTO
TOKa, UHIYKIIMOHHAS TeYb, JIMHUM JJICKTPOIEepeaay, dJIEKTPOIBUTATENb,
pagap, paauoNpUEMHHK, TeJIeBU30p, aHTeHHa, Ttenedon, CBY-mneusp,
yIbTPa3ByKOBasi JMArHOCTUKA B TEXHHUKE, NPOEKIIMOHHBIN armapar,
BOJIOKOHHAs OITHKA, COJHEYHas OaTapes, CIyTHUKOBBIC MPUEMHUKH,
sAliepHasi dJHEPreTHMKa U DJKOJIOTMYECKHE acleKThl €€ pa3BUTHSL.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHET'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHoCcTHBIE Pe3yJbTaThl OCBOCHHUS y4eOHOrO IMpeaMera
«DuU3HKay TOJDKHBI OTPAKATh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIONINXCs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHOW BHYTPEHHEH MO3HUIIMEH TUIHOCTH,
CUCTEMOW  IICHHOCTHBIX  OpHEHTAIlMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXICHUH, COOTBETCTBYIOIIUX TPaIUIINOHHBIM IIEHHOCTSIM
POCCHUICKOTO OOIEeCTBa, pPACIHIUPEHHE >KU3HCHHOTO OIBITAa W OIbITa
NESTEIPHOCTY B TPOLIECCE peaii3allii  OCHOBHBIX  HaIpaBJICHUIM
BOCITUTATEIHHON JIEATEILHOCTH, B TOM YHCIIE B YACTH:

rPa’JAaHCKOT0 BOCIIUTAHMSA:

e cPOPMUPOBAHHOCTH TPAKIAHCKOHN MOZUIIMK 00YyYaroOmerocs Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€Ha POCCUICKOI0 00I1EeCTBa;

e TMPUHATHE TPAJAUIIMOHHBIX OOIIEUETIOBEYECKUX TYMAaHUCTUYECKUX
U JIEMOKPATUYECKHUX [IEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JI€ITEIILHOCTh B HMHTEpecax
IPaKJAHCKOTO OOIIecTBa, Y4aCTBOBAaTh B CaMOYIIPaBJICHUU B
o0pa3oBaTeNbHON OpraHu3allnu;

e yMEHHE B3aMMOJICWCTBOBATh C COIMAIbHBIMA WHCTUTYTaMH B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJOHTEPCKOMN JACSITEIHHOCTH.

NATPUOTUYECKOT0 BOCTIMTAHUS:

e CchOPMHUPOBAHHOCTh POCCHMCKON Tpa)KJaHCKOW HIACHTUYHOCTH,
NaTPUOTU3MA,

e IICHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJaM,
JOCTIKEHUSIM POCCUMCKUX YY€HBIX B 00JacTH (PU3UKU U
TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e cOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHUYECKOTO
MOBECHMUS;

e CIOCOOHOCTH OLICHUBATH CUTYAIMI0 W TMPUHUMATh OCO3HAHHBIE
pelIeHus, OpUCHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U
[IEHHOCTH, B TOM YHUCJIE B IEATEILHOCTH YUEHOTO;

e OCO3HAaHHWE JIMYHOTO BKJaJa B TMOCTPOCHHE YCTONYHBOTO
Oymy1ero.

ICTETHYECKOT0 BOCIIUTAHMS:

e OCTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUAsl ICTETUKY HAYIHOTO

TBOPUYECTBA, MPUCYIIETO PU3NIECKON HAYKE.
TPY/0BOI0 BOCIIUTAHUSI:

e HHTEpEC K  pa3auuHbiM  chepam  mpodeccruoHaIbHOM
JESTETLHOCTH, B TOM YHCJIC CBA3aHHBIM C (PU3HKON U TEXHUKOM,
YMEHHUE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymymiei mpodeccun u
peann30BbIBaTH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

e TOTOBHOCTbH M CIIOCOOHOCTH K 00Pa30BaHUIO M CAMOOOPA30BAHUIO
B 00y1acTy (PU3UKH HA TIPOTSDKCHUH BCEH JKU3HU.

IKOJIOTUYECKOT0 BOCIIUTAHMS



c(hOPMHUPOBAHHOCTh  IKOJIOTMYECKON  KYJIBTYpbI, OCO3HaHUE
IJI00aJIbHOTO XapakTepa 3KOJIOTUYECKHUX MPOOJIeM;
IUTAHUPOBAHUE U OCYIIECTBICHHE JCHCTBUIM B OKpY’Kalolen
cCpelle Ha OCHOBE 3HAaHMS IeJied YCTOWYMBOTO pPa3BUTHUS
YeJI0BEUECTBA;

pacuipeHue OTIbITa NEesTeIbHOCTH AKOJIOTUYECKOM
HaIpaBJICHHOCTH HA OCHOBE UMEIOIINXCS 3HAaHUM 10 (pu3uKe.

HEHHOCTU HAYIHOI'O MO3HAHUA?

c(hOpMHPOBAHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HaHWE IIEHHOCTH HAy4YyHOM JeATEeNbHOCTH, TOTOBHOCTH B
npolecce Hu3ydeHUs (U3MKH OCYIIECTBIATh MPOEKTHYIO U
UCCIIEOBATENbCKYIO AEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIe HeiiCTBUS
Ba3oBble Jiornueckue 1ecTBHA:

CaMOCTOSATENbHO (OPMYJIHPOBATH U AKTYaJIU3UPOBATH MIPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpeNeNnsaTh I1EeNH JIeITeIbHOCTH, 3aJaBaTh IapaMeTpbl U
KPUTEPHUH UX JOCTUXKEHUS,

BBISIBIISITD 3aKOHOMEPHOCTH u POTUBOPEUHS B
paccMaTpuBaeMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThiBaTh IJIaH pEHICHUS MPOOJIeMbl ¢ y4ETOM aHalu3a
UMEIOIIUXCSl MAaTEPUAIBHBIX U HEMAaTEepUaJIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh, OLIEHUBATh COOTBETCTBUE
pe3ylbTaTOB  LIENSIM,  OIICHMBaTh  PUCKH  TOCJIEACTBHIM
NeSTETbHOCTH;

KOOPJIMHUPOBATh M BBIMOIHATH padOTy B YCIOBUSIX PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATHUBHOE MBIIUICHUE TPU PEUICHUU KUZHEHHBIX
pooIeM.

Ba3oBrle ucciiegoBareLCKue 1eCTBUA:

BJIQJICTh HAYYHOM TEPMHMHOJIOTHEH, KIIOUYEBBIMU TMOHSATUSMU U
MeTo/laMu (PU3UYECKON HAyKu;

BJIQJICTh HaBbIKAMHU Y4€OHO-HCCIIENOBATEILCKOW U TMPOCKTHOU
JesTeIbHOCTH B o0nacT  (DU3WKH, CHOCOOHOCTHIO W
TOTOBHOCTBIO K CaMOCTOSTEILHOMY TIOMCKY METOJIOB DPEIICHUS
3amady  (PU3NYECKOTO COJEpKaHMS, TMPUMEHCHUIO Pa3TUYHBIX
METO/IOB ITO3HAHWS;

BJIAJICTh BUJIAMH JCSATEIHHOCTUA TIO TOJYYCHHIO HOBOTO 3HAHUSA,
€ro UWHTepHpeTanuu, MpeoOpa3oBaHUI0 W TPUMECHCHHIO B
Pa3UYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCJE MPHU CO3JTaHHUH
y4eOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIIATh MPUYMHHO-CIIEACTBEHHBIC CBSI3M M aKTyalM3UPOBATH
3a/1auy, BBIIBUTATh THIOTE3Y €€ PEIICHUs, HaXOIUTh apTyMEHTHI
JUTSL IOKA3aTeNIbCTBA CBOMX YTBEPXKICHWH, 3a7aBaTh MapaMeTPhI
Y KpUTEPUH PEIICHUS;



aHAIM3WPOBATh TMOJNIYYCHHbIE B  XOJ€ PpCHICHUS  3aJadyu
pe3ynbTaThl, KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH,
IPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSX;

CTaBUTh W  (GOPMYyIUpOBAaTh  COOCTBCHHBIC  33aJayd B
00pa30BaTeNbHON NIEATETHPHOCTH, B TOM YHCIIC TPH H3yYCHUH
bu3uKY;

JaBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, OLIEHUBATh MPUOOPETEHHBIN
OTIBIT;

YMETh TIEPEHOCUTH 3HAHMS 10 (PU3MKE B MPAKTUUYECKYIO 00JIACTh
KHU3HEACITCILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;
BBIJIBUTATh HOBBIE HJICH, TIpEJiaraTh OPUTHHAIBHBIE TOIXOIbI U
pElICHMUS;

CTaBUThb NPOOJEMBbI U 3a7aud, JOMYCKAIOIINE albTEPHATUBHBIC
perieHusl.

Pabora ¢ nndopmanmueii:

BJIaACTh HABBIKAMHU IIOJYYCHUA I/IH(I)OpMaLII/II/I (1)I/I3I/I‘-ICCKOFO
COACPKaHUA M3 HCTOYHHUKOB pPA3HBIX THIIOB, CAMOCTOATCIBHO

OCYILECTBJISITh  TIOUCK, aHamus, CUCTEMATU3ALNID U
UHTEpIpeTalni0 HMHPOPMAIMK  Pa3IMYHBIX BUAOB H  (GopM
pEeACTaBIICHUS;

OIICHUBATh JOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJIb30BaTh CpeAcTBa UH(OPMAITMOHHBIX u

KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B PEIICHHUH KOTHUTHBHBIX,
KOMMYHHMKATHBHBIX M OpTraHU3aIllMOHHBIX 3aJ1ad ¢ COOJII0ICHHEM
TpeOOBaHUNM JPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, THUTHUCHBI,
pecypcocOepeKeHHs, TMPABOBBIX M ATHYSCKUX HOPM, HOPM
UH(OPMAITMOHHON O€30MaCHOCTH;

co3/laBaTh TEKCTHl (DU3WYECKOTO COJICPKAHUS B Pa3TUIHBIX
dbopmaTax ¢ yd4€ToM Ha3HA4YCHUS HWHQPOPMAIMU U IICICBOM
ayIMTOPUH, BBIOMpaAs ONTUMaNbHYIO (OpMY IpEACTaBICHHUS H
BU3yaTH3alIH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe JeHCTBUS:

OCYIIECTBJISTh OOIIEHHE HAa YpoKax (U3MKU U BO BHEYPOUHOU
JesITeNIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOH(PJIUKTHBIX CHUTyallud W
CMSATYATh KOH(JIUKTHI,

pa3BEPHYTO U JIOTMYHO U3JIaraTb CBOIO TOYKY 3pEHUSI C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAHJIHON W
WHUBUTyIbHON PabOTHI;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUN C YUETOM
OOIIMX UHTEPECOB U BOZMOXKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA;
MPUHUMAThH II€JId COBMECTHOM JCSITEIHHOCTH, OPTAHU30BBIBAThH U
KOOPJAMHHUPOBATh JIEHCTBUS MO €€ TOCTHKEHHUIO: COCTaBJISAThH
IUIaH JEUCTBUW, pACOPENETATh POJH C YYETOM MHEHUH
YYaCTHHKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;
OLICHHMBAaTh KauyeCTBO CBOEro BKJIaJa M KaXIOr0 YyYacTHHUKA
KOMaH/Ibl B OOIIMIA pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHSIM;
mpenjaraTb HOBBIE MPOEKTHI, OIEHUBaTh HAECU C MO3UIHUH
HOBHU3HBI, OPUTHHAIBHOCTH, TPAKTUIECKON 3HAYUMOCTH;



OCYHICCTBIIATL IMO3UTHBHOC CTPATCIHYCCKOC IIOBCIACHHC B
Pa3JINYHbIX CUTYyalHAX, IIPOABJIATH TBOPUCCTBO U B006pa)KeHI/Ie,
OBITH HNHUIINATUBHBIM.

PeryasiTuBHbIE YHMBeEpPCAJbHbIE YYeOHbIe 1eliCTBHUSA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBIISTh MO3HABATEIBHYIO JESATEIBHOCTD
B 001aCcTH (DU3UKHU U aCTPOHOMUHU, BBISBIISITH TPOOJIEMBI, CTABUTh
U HopMyJIHpOBaThH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUS] PacYETHBIX U
KaueCTBEHHBIX 3aJ1ay, IIJIaH BBIMOJHEHUS] MPAKTUUECKON paboThI
C Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEANIOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYAIUSIM;

pacmIupsATh pPaMKd YYEeOHOTO IMpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHUM;

JenaaTh OCO3HAHHBIM BBIOOP, apryMeHTHpPOBATh €ro, Oparh Ha
ce0s1 OTBETCTBEHHOCTD 32 PEIIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBAaTh (POPMHUPOBAHHIO W TPOSBICHUIO SPYIUIUU B
obsactu (PU3HMKHU, MOCTOSTHHO TOBHIIIATh CBOM 00pa3oBaTeIbHBII
Y KYJIbTYPHBIN YPOBEHb.

CﬂMOKOHTpOHB, AMOIUOHAJIbHBbIN HHTEJIEKT:

NaBaThb OLICHKY HOBBIM CHUTYyallUsiM, BHOCUTHb KOPPEKTUBBI B
NEATENbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;
BJIAJICTh HABBIKAMH TO3HABATEIHLHOW peQIIeKCUU KaK OCO3HAHUS
COBEpPIIAEMBIX JEWCTBUH M MBICIUTEIBHBIX MPOLIECCOB, HX
pe3yJIbTaTOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUU [JIsi OIEHKU CHUTYallHH,
BbIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS
10 UX CHI>KEHUIO;

OPUHUMATh MOTHBBI W aApPryMEHTBhl JPYTMX TMpPHU aHAIIN3E
pEe3yJbTATOB JIESITENBHOCTH;

IPUHUMATH Ce0sl, MIOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA;
OPUHUMATh MOTHBBI W aApPryMEHThl JPYTMX TMpPHU aHAIIN3E
pEe3yJbTATOB JIESITENHLHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mpomecce mocTHMKEHUS JIMYHOCTHBIX — PE3YJIHTATOB  OCBOCHUS
MporpamMMbl 10 (hU3UKE JJIsI YPOBHSI CPEAHETO 00IIero 0O0pa3oBaHUs Y
OOy4JaroIMxcsi  COBEPIICHCTBYETCS  DMOIMOHAJIBHBIA  WHTEJUICKT,
MPEANOIararoui cPOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOLIEr0 CIIOCOOHOCTh TOHUMAaTh CBOE
SMOIIMOHAJIBHOE COCTOSIHME, BHUJAETh HANpPABICHHUS Pa3BUTHUSA
cOOCTBEHHOM dMOITMOHAIILHOM c(hephl, OBITh YBEPEHHBIM B ce0¢;
CaMOpPETYJINPOBAHUs, BKJIKOYAIOLIETO0 CAMOKOHTPOJIb, YMEHHE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEICHHE, CIIOCOOHOCTH
aJanTUPOBATHCS K 3MOLMOHAIBHBIM MU3MEHEHHSM U NPOSBISATH
TMOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEM  MOTHMBALIMM, BKJIIOYAIOIIEHM  CTpPEMJIEHHE K
JNOCTHKEHHUIO UEIM M YyCHeXy, ONTHMHU3M, HWHHUIMATHBHOCT,
YMEHHE IEUCTBOBATH, UCXOS U3 CBOMX BO3MOKHOCTEN;



AMIIATHUH, BKJIIOYAIOICH CIIOCOOHOCTD OHUMATh
AMOIIMOHAJIBHOE COCTOSIHME JIPYTUX, YYUTHIBaTh €ro Mpu
OCYUIIECTBJICHUU OOILIEHUS, CIOCOOHOCTh K COYYBCTBUIO H
COTEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIFOYAIOIIUX CIIOCOOHOCTh BHICTPAUBAThH
OTHOUIEHUSI C JPYTUMH JIIOJbMH, 3a00THTHCS, MPOSBIATH
UHTEpEC U pa3peniaTb KOHMIUKTHI.

I[MPEJIMETHBIE PE3VJIBTATBI

K xonmy oOyuenuss B 10 Kknacce mnpeaMeTHbIE pe3ynbTaThl Ha
yrayOnEHHOM YpPOBHE JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTH Y
oOy4Jaronxcst yMEHUM:

MIOHUMAaTh poJib (PU3UKA B 3KOHOMHUYECKOW, TEXHOJIOIMYECKOM,
AKOJIOTUYECKOM, COLUATIBHON M 3THUECKOU cepax AesTENbHOCTH
YeJIOBEeKa, pOJib U MECTO (U3HKM B COBPEMEHHOM HAay4YHOU
KapTUHE MUpa, 3HAYEHHE OMHCATEIbHOW, CHCTEMATU3UPYIOLIEH,
OOBACHUTENLHON M NPOTHOCTUYECKOM (YHKUMN (PU3HUECKOU
TEOPHUH — MEXAHUKH, MOJIEKYJISIPHOU (PM3HKU U TEPMOJUHAMUKH,
poJib (pU3NYECKOW TEOpUH B (POPMUPOBAHUU MPEACTABICHHUN O
(u3HUecKol KapTUHE MUPA;

pasnuyaTh YCIOBHUS NPUMEHUMOCTHA MoJeNel (PU3NUYECKUX Tel U
MpoleccoB  (SBIEHUM): HHEpUUAJbHAs CHUCTEeMa OTCYETa,
abCOIOTHO TBEp0E TENO, MarepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBU)KEHHE, CBOOOJHOE MajieHHe, abCOIIOTHO
yopyras aedopmanus, aOCONIOTHO YIpyroe Hu aOCONIOTHO
HEYNPYroe CTOJKHOBEHHS, MOAEIH Ta3a, KUIKOCTU U TBEPAOTO
(KpUCTAITUYECKOT0) Teja, WACANbHBIM Ta3, TOYEUHBIM 3aps,
OJIHOPOJIHOE 3JIEKTPUYECKOE TOJIE;

paznuuath yciioBusl (TpaHMIlbl, 00JacTH) MTPUMEHUMOCTH
bu3UYECKX  3aKOHOB, IOHHUMAaTh  BCEOOIMM  XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTb MCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBICHATH MEXAHUYECKHE MPOLECChl U
SBJICHUSI, UCIIOJIb3YsI OCHOBHBIE MOJOKEHUS U 3aKOHbI MEXaHUKH
(OTHOCUTENBHOCTh ~ MEXaHUYECKOTO  JIBKEHHUS,  (OpPMYJIbI
KMHEMAaTHUKA PaBHOYCKOPEHHOTO JIBUJKEHHUS, MpeoOpa3zoBaHus
lanuness nns CKOpPOCTHM W TMepeMelleHus, 3akoHbl HbroTOHa,
OPUHIUI ~ OTHOCUTEIBHOCTH [ 'anmuies, 3aKkoH BCEMHPHOTO
TATOTEHMSI, 3aKOHBI COXPAHEHUS HMMIYJIbca W MEXaHMYECKOU
SHEPTUu, CBSI3b PabOTHl CWJIBI C M3MEHEHHEM MEXaHHYECKOU
SHEPTUM, YCIOBUS paBHOBECHS] TBEPIOTO Tena), MPU ITOM
UCI0JIb30BaTh MATEMATHUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh
YCIIOBUS TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpa3oBaHUui
anunes, BTOpOoro u TpeThero 3akoHOB HbrOTOHa, 3aKOHOB
COXpaHEHUsI HUMIIyJIbca M MEXAHUYECKOM DSHEpPruM, 3aKoHa
BCEMUPHOI'O TATOTEHMS,;

aHAJIM3UPOBATh U OOBICHATH TEIUIOBBIE IMPOLIECCHl U SIBJICHMS,
UCHONb3ys  OcHOBHble  mojoxkeHus MKT wu  3akoHsl



MOJIEKYJIIPHOM (PU3MKM M TEPMOJMHAMUKHU (CBSI3b JIABJICHUS
UJCATBbHOTO Tra3a CO CpeJHeld KWUHETHUYECKON JHepruei
TEIJIOBOTO JBWKEHHUS M KOHUEHTpAlHUEW €ro MOJIEKYJ, CBA3b
TEMIIEPATYPhl BEIIECTBA CO CPEAHEH KHUHETHYECKOM BSHEprueiu
TEIJIOBOTO JBUYKEHUS €T0 YACTHUL, CBS3b JABJIECHUS WICATIBHOIO
raza ¢ KOHIIEHTpAallMed MOJIEKYJl H €ro TeMIepaTypou,
ypaBHECHUE MenpaeneeBa—Kianelipona, 1(S]0):30151 3aKOH
TEPMOJAUHAMHKHN, 3aKOH COXPAHEHUS DSHEPrUU B TEIJIOBBIX
mpoleccax), TMpd  3TOM  HUCIOJIb30BaTh  MaTeMaTHUYeCKOe
BBIpDQ)KEHUE 3aKOHOB, YKa3blBaThb YCJIOBHUS TNPUMEHUMOCTH
ypaBHeHus: MenneneeBa—Knaneiipona;

aHAIM3UPOBaTh U  OOBSCHATH  DJIEKTPUUECKHE  SIBJICHUA,
UCIIOJIb3YSl OCHOBHBIE IOJIOKEHUS UM 3aKOHBI JJIEKTPOAWHAMUKU
(3aKOH CcOXpaHEHUsl JJIEKTPUUYECKOro 3apsana, 3akoH KyioHa,
IIOTEHIIUAJIBHOCTh  JJIEKTPOCTATHYECKOTO  MOJIsI,  IIPUHIIMUII
CYNEPIO3ULUN DJIEKTPUUYECKUX IIOJEH, IPU ITOM yKa3bIBas
yCJIOBUSI PUMEHUMOCTHU 3akOoHa KysoHa, a TakKe MpaKkTH4EeCKU
BAJKHBIE COOTHOIIEHMS: 3aKOHbI OMma ISl ydacTKa Lenu U IS
3aMKHYTOM JJIEKTPUYECKOW 1enu, 3akoH Jxoyis—JleHna,
npasuia Kupxroda, 3akonsr dapajes A1 31€KTpoIn3a);
OMKCHIBATh (PU3WYECKHUE TIPOLIECCHl M SIBJICHUS, HCIOIB3YS
BEJIMYUHBL: IIEPEMEILICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEla
U CHCTEMBI T€Jl, CHUJIa, MOMEHT CHJIbI, JABJIICHUE, IOTCHIMAJIbHAS
DHEpPIrUsl, KHUHETUYECKas DJHEPIUs, MEXaHU4ecKas DHEeprus,
paboTa CuIIbl, IICHTPOCTPEMHUTEILHOE YCKOPEHHUE, CHIIa TSIKECTH,
CWJla  YINPYroCTH, CWJIa TPEHHUs, MOLIHOCTb, DJHEPIus
B3aMMOJICUCTBHUS Tena ¢ 3emi€il BOMM3M €€ TMOBEPXHOCTH,
SHEPrUs ynpyrou nedopmaiiuu npy>KuHbl, KOJUIECTBO TETUIOTHI,
abCoNoTHAsE TeMmIiepaTypa Tena, paboTa B TEpMOIMHAMUKE,
BHYTPEHHSISI DHEPrUsl MACAILHOTO OJHOATOMHOTO rasa, pabora
UJICATLHOTO Ta3a, OTHOCHUTENbHAs BJAXHOCTh Bo3ayxa, KII/]
UJCAIBHOTO  TEIUIOBOIO  JBUTATEINS; JJIEKTPUUECKOE  TIOJIE,
HaNpPsHKEHHOCTD JJIEKTPUYECKOr0 I10JIs1, HANPSHKEHHOCTh IO
TOYEYHOI'0 3apsja WIM 3apsHKEHHOrO IIapa B BakyyMe U B
JOUBJICKTPUKE, MOTEHIUAN JIEKTPOCTATUYECKOTO MOJISI, PA3HOCTh
MMOTEHIMAJIOB, JIEKTPOABHKYILIAS CUJIA, CHJIA TOKA, HAIIPSKEHUE,
MOIIHOCTh  TOKa,  JJEKTpUYecKas  EMKOCTbh  IUIOCKOTO
KOHJIEHCATOPA, COIIPOTUBIICHUE y4acTKa enu Cc
MOCJIEIOBATEIBbHBIM U MMAPAJUICIIbHBIM COEAUHEHUEM PE3UCTOPOB,
SHEPIHUsl ANEKTPUUECKOTO MOJIST KOHAEHCATOPA;

OOBSACHATh OCOOCHHOCTH TPOTEKaHUs (U3MUECKUX SIBICHUM:
MEXAaHUYECKOE  JBHXKEHHE, TEIUIOBOE JBW)KEHHE  YaCTHII
BEIIIECTBA, TEIJIOBOC paBHOBECHE, OpPOYHOBCKOE JBHXCHHE,
mubdy3us, ucmapenve, KUMEHUE U KOHJEHCAIUS, TJIaBJICHUE U
KpUCTaJIM3ausl, HaIIPABJICHHOCTh TEIUIoNEPEAAYH,
JJEKTpU3aluMs  TEJl, JKBUIIOTCHUUAIBHOCTH  IOBEPXHOCTHU
3apsKEHHOTO MPOBOIHUKA;

MPOBOJIUTh HWCCJICOBAHUE 3aBUCHMOCTH OJHOM (U3HUECKOU
BEJIMYMHBI OT APYTrOM C HMCHOJB30BAHUEM MPSIMBIX HU3MEPEHU,
mpu  3TOM  KOHCTPYHPOBAaTh  YCTAHOBKY,  (DUKCHUPOBATH
PEe3yNbTaThl MOJIYYCHHOW 3aBUCUMOCTH (PH3WYECKUX BEIMYHUH B



BUJe TpaduKoB ¢ y4€ToM aOCOJIOTHBIX MOTPENIHOCTEN
U3MEPEHUH, AENaTh BEIBOBI 110 PE3YIbTATaM HCCIIECIOBAHUS;
IPOBOJUTH KOCBEHHBIE M3MEpeHUsl (PU3MYECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIM METOJ H3MEPEHHs, OIEHUBATH
aOCOJIOTHBIE UM OTHOCHUTEINIbHBIE TOTPEIIHOCTH TMPSAMBIX U
KOCBEHHBIX H3MEPEHUI;

IPOBOJHTH OMBITBI IO TPOBEPKE MPEMIOKEHHON THUIOTE3bI:
IUTAHUPOBATh AKCIEPUMEHT, COOMpPATh SKCHEPUMEHTAIBHYIO
YCTAaHOBKY, aHaJU3UPOBaTh IOJYyYECHHBIE PE3YIbTAaThl U JIENIATh
BBIBOJ] O CTaTyC€ MPEIJI0KEHHON TUIIOTE3bI;

coOmro/laTh TpaBwiia 0€30MacHOr0 TpyJda MpU MPOBEJECHUU
UCCJIEIOBAHUN B paMKaxX y4yeOHOTO SKCIEPUMEHTAa, MPaKTUKyMa
U y4eOHO-UCCIIeIOBATEILCKOM M TPOEKTHOM JESTEIBbHOCTU C
UCIIOJIb30BAaHUEM H3MEPUTETHHBIX YCTPOMCTB U J1aOOPAaTOPHOTO
000py10BaHUS;

pelaTh pacu€THBIC 33/1a4d C BHO 3aJIaHHOM U HESBHO 3aIaHHOM
¢du3nueckoil MOJENbI0: Ha OCHOBAHMM aHajIW3a YCJIOBUS
000CHOBBIBaTh BBIOOp (U3MYECKOM MOJENH, OTBEUaIOIIeH
TpeOOBaHMUSIM  3a/ayd, MNPUMEHATb  (GOPMYJbl,  3aKOHBI,
3aKOHOMEPHOCTH U TOCTYJaThl (U3MUECKUX TEOpUH TIpH
UCIIOJIb30BaHUM MATEMATHUYECKUX METOJOB pEUICHUs 3aaad,
OPOBOJWTH PACyYEThl HA OCHOBAHUM HMEIOLIUXCA JTAHHBIX,
aHaJIM3UPOBATh PE3YIBTATHI U KOPPEKTUPOBATH METOIbI PEIIEHUS
C YU4ETOM IMOJTYYECHHBIX PE3YIBTATOB;

peniaTh Ka4eCTBEHHBIE 3a/1a4H, TPEOYIOIINe TPUMEHEHUs 3HAHUN
U3 Pa3HbIX pa3lieNioB Kypca PU3UKH, a TAK)KE UHTETPAIMU 3HAaHUN
U3  JpyruxX  NOPEeAMETOB  €CTECTBEHHO-HAYYHOrO  IMKJA!
BBICTPAUBATh JIOTUYECKYIO LIENIOYKY PACCYKIACHHUM C OIOpOM Ha
U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUECKUE SIBJICHUS;
UCIIOJIb30BaTh  TEOPETUYECKHME 3HAHUS JJIi  OOBSICHEHUS
OCHOBHBIX TPHUHIIMIOB pPaOOThl HM3MEPHUTENbHBIX MPHUOOPOB,
TEXHUYECKUX YCTPONCTB U TEXHOJOTUUECKUX MPOLIECCOB;
NPUBOJUTH TPUMEpPHl BKJIAaJla POCCHUUCKUX U 3apyOeKHBIX
y4EHBIX-(PU3UKOB B Pa3BUTUE HAYKH, B OOBSCHEHHE MPOIIECCOB
OKPY’KAIOILIEro MUpPa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;
aHAJIM3UPOBaTh W  OIICHWUBATh TMOCJCACTBUS  OBITOBOM U
MPOU3BOJACTBEHHON JIEITEIBHOCTH YEJIOBEKA, CBSA3AHHOW C
du3nUecKUMU  TporeccaMu, C TO3UIMH  JKOJOTHYECKOU
0e30macHOCTH, MPEJICTABICHUIN 0 palroOHaTIbHOM
MPUPOJIONIOIB30BAHMU, A TaKXke pa3yMHOM HCMOJb30BAHUU
JOCTH)KCHUW HAYKWM WM TE€XHOJIOTWM ISl JAJIBHEWIIErOo Pa3BUTHSA
YeJIOBEYECKOro O0IIEeCTBa;

MPUMEHSATh Pa3MYHbIe CHOCOOBI paboThl ¢ uHpOpMaluen
(Gu3HUeCKOro COMEp)KaHUs C WCIOJIb30BAaHUEM COBPEMEHHBIX
WH)OPMAITMOHHBIX TEXHOJIOTWH, TPU OTOM HCIOJIb30BATh
COBpPEMEHHBbIC HMH(POPMAIIMOHHBIE TEXHOJOTUU [IJISi TIOMCKA,
nepepaboTKU U MPEIbSIBICHUS y4eOHON M HAY4YHO-TIOMYJISIPHON
nH(popmaIuy, CTPYKTYPUPOBAHUS u UHTEpIIpETalun
uH(OpMaIMK, TIONYYEHHOW W3  Pa3IUYHBIX HCTOYHUKOB,
KPUTUYECKH aHAJTU3UPOBATh TOJNydaeMyl0 WHPOPMAIUIO W



OIICHMBAaTh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIUXCS
3HAaHWH, TaK ¥ Ha OCHOBE aHAJIN3a HCTOYHMKA WH()OPMAIINY;
NPOSIBIISITh  OpPTaHU3AIMOHHBIE W [MO3HABATEIbHBIC YMCHHSI
CaMOCTOSITEILHOTO TPHOOpPETEHUSI HOBBIX 3HAHWWA B TIPOIECCE
BBITIOJTHEHHSI IPOCKTHBIX U yU4EOHO-UCCIIEIOBATEILCKUX PadoT;
paboTaTh B TpYIIe C HMCIOJHCHHEM pPAa3MYHBIX COIMATBLHBIX
poneii, mIaHuUpoBaTh  pabOTy  TPyNOmbl,  PAMUOHAIBHO
pacrpenenaTh ACSITeNbHOCTh B HECTaHAAPTHBIX CUTYAIHsX,
aJICKBATHO OIICHMBATH BKJIAJ KAXJIOTO M3 YYACTHHKOB T'PYIIIHI B
pelIeHre paccMaTpUBacMOl IPOOIIEMBI,

NpOSIBIISITh  MOTHBAIMI0O K  Oyaymed  mpodeccrnoHalIbHOMI
JCSATENIBHOCTH 10  CHEIUAIBHOCTSIM  (DU3HKO-TEXHHYECKOTO
npodus.

K xonmy oOyuenuss B 11 Kiacce TpeaMeTHBIC pe3yibTaThl Ha
yIIIyOJIEHHOM  YPOBHE JIOJDKHBI  OTpPaKaTh CHOPMUPOBAHHOCTHh Yy
o0y4Jaronmxcst yMEHUM:

NOHUMAaTh POJib (U3UKKA B SKOHOMUYECKOW, TEXHOJIOTMYECKOM,
COIMAIBHOW M 3TUYECKOM cepax NeaTeTbHOCTH YelI0BeKa, PoJib
U MecTO (PU3UKU B COBPEMEHHOUW HAy4yHOW KapTHHE MHpa, POJIb
aCTPOHOMHMHM B IIPAKTHYECKOM [IEATEIBHOCTH YEJIOBEKA U
JNaJdbHEWIIIEM  HAyYHO-TEXHUYECKOM  pPa3BUTUHU,  3HAYCHHUE
OMHCATENIbHOM, CHUCTEMAaTHU3UpYIOLeH, OOBICHUTEIbHOH U
IIPOTHOCTUYECKOM byHKIMN dbusnueckoirt  Teopuum  —
ANEKTPOAMHAMUKH, CIEIUATBbHON TEOPUU OTHOCUTEIBbHOCTH,
KBaHTOBOW (DM3HUKH, pOJib (PU3UIECKON Teopur B (OPMHUPOBAHUU
NpeicTaBlieHUd O  (QU3MYECKOW KapTHMHE MHpPa, MECTO
¢u3nuecKkoil KapTUHBI MHUpa B O0OIIEM pSAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUI O IPUPOIE;

pasznuyaTh YCIOBHUS MPUMEHUMOCTH MOJeNeld (GU3UIECKUX Tell U
MpOIECCOB  (SIBJICHUM):  OJHOPOJIHOE  DJECKTPUUECKOE U
OJIHOPOJTHOE MAarHUTHOE TIOJIsl, TapPMOHMYECKHE KOJIeOaHus,
MaTeMaTH4YECKUN MAasiTHUK, WJACAIbHBIN IPYXUHHBIM MAasiTHHK,
TapMOHUYECKUE BOJHBI, HWACAIBHBIA KOJIEOATEIbHBIN KOHTYD,
TOHKAas JIMH3a, MOJEJEW aroma, aTOMHOTO SiJipa U KBAaHTOBOU
MOJIEIU CBETA;

paznuyaTh yciuoBus (TpaHUIbI, 00JIaCTH) TPUMEHUMOCTH
¢u3nUecKMX  3aKOHOB, IMMOHUMATh  BCEOOIIMH  XapakTep
(yHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTH MCIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

aHATM3UPOBATh W OOBSICHATH IJICKTPOMATHUTHBIE MPOIIECCH U
SBJICHUS, WCIOJb3ysd OCHOBHBIC IIOJOXKEHUS U  3aKOHBI
ANEKTPOAUHAMHUKNA W CHEUUATBHOW TEOPUM OTHOCUTEIBHOCTH
(3aKOH COXpaHEHUs IEKTPUUYECKOTO 3apsiaa, cuiia Amiiepa, cuiia
JlopeHua, 3aKOH 3JIEKTPOMArHUTHOM MHAYKIMHU, IpaBwiIo JIeHua,
cBs13b DJIC caMOMHAYKIIMU B 3JIEMEHTE JIEKTPUUECKON LEMU CO
CKOPOCTBIO M3MEHEHHUS CHWJbl TOKA, MOCTYJAaThl CIEUaTIbHON
TEOPUU OTHOCHUTEJILHOCTH DHUHIITEIHA);

aHATM3UPOBATh M OOBSICHATH KBAHTOBBIC MPOIIECCHI U SBIICHUSA,
UCTIONIB3Ysl  TIOJIOKEHUST KBAHTOBOM  (u3uku  (ypaBHEHHUE
OuHmTelHa a1 ¢orodddexra, mepBblii U BTOPOW MOCTYJATHI



bopa, TIPUHIIAT COOTHOIIICHUS HEONPEIEIEHHOCTEN
['eii3enOepra, 3akOHbI COXpPAaHEHUS 3apsSIOBOIO M MAacCOBOTO
YUCEeJl U DHEPTUU B AJIEPHBIX PEAKLMAX, 3aKOH PaJuOaKTUBHOIO
pacriajna);

ONMKCHIBATh (PU3MYECKHUE TIPOLIECCHl M SIBICHUS, HCIOIb3YS
BEJIMYMHBIL: HAIPSKEHHOCTh JJIEKTPUYECKOTO MOJs, MOTEHINAI

QJICKTPOCTATUICCKOI'O I10JIA, Pa3HOCTb IIOTCHIIMAJIOB,
QJICKTPOABHIKYIIAA CHJIa, HHAYKOWUA MAargmMTHOI'O I10JIA4,
MarHUTHBIN IIOTOK, CHJIa AMnepa, HMHAYKTUBHOCTD,

AICKTPOABIKYINAS CHUJIa CAMOUHJYKIIMH, DHEPTUs MarHUTHOTO
MOJIsI TIPOBOJITHUKA C TOKOM, PEIIATHBUCTCKUN HWMITYJIbC, TOJTHAS
DHEPrusi, DSHEPrusi IOKOS CBOOOJHOM YaCTHIIBI, HDHEPIHS U
UMITYJIbC (DOTOHA, MACCOBOE YMCIIO U 3aps[l siipa, SHEPIHs CBSI3U
sanpa;

OOBSACHIATH OCOOEHHOCTH TMPOTEKaHUs (U3UUECKUX SIBJICHUM:
ANIEKTPOMATHUTHAS ~ WHAYKIUS, CAMOUHJIYKIHMSA, pPE30HAHC,
uHTeppEepeHIusl BOJH, Judpakius, AUCIEpCUs, IOIHOE
BHYTPEHHEE  OTpaKCHHE, dboTornexTpuueckuit 3 dexT
(boToaddekr), anvda- u Oera-pacnajbl saep, raMMa-u3IydeHre
anep, Gu3ndecKkue NPUHIKUIIBI CIEKTPAILHOTO aHajan3a U paboThl
nasepa;

OMpeNeNsaTh  HalpaBlICHUE UHIYKIUU MArHUTHOTO  TIOJIS
IPOBOJIHUKA C TOKOM, CHIIBI AMIiepa U cuiibl JIopeHiia;

CTPOUTH N300paKEeHHE, CO3/ITaBaAEMOE TIIIOCKUM 3€pKaJioM, TOHKOU
JIUH30M, ¥ PaCCYUTHIBATh €T0 XapaKTEPUCTUKHU;

NPUMEHSTh OCHOBOIOJATAIONINE ACTPOHOMUYECKUE TOHSTHSA,
TEOPUU M 3aKOHBI I aHadu3a W OOBACHCHUS (U3NUSCKHUX
IPOLECCOB, MPOUCXOAAIINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B
MEXTaIaKTHUYECKOM Cpejie; BIKEHUsI HEOSCHBIX TeJl, SBOJIOIUN
3BE311 M BeeneHnHol;

IIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTEN (DU3NIECKUX BEJIUUHH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUI, npu ATOM
KOHCTPYUPOBATh  yCTAaHOBKY,  (PUKCHUpPOBATH  PE3YJbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHIE
rpaduKkoB ¢ y4€ToM aOCOIOTHBIX IMOTPEITHOCTEH H3MEpEHUH,
JIeaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJIUTH KOCBEHHBIE M3MEpPEHUs (DU3UYECKUX BEIUYWH, TPU
ATOM BBIOMPATh ONTUMAJBHBIM METOJ W3MEPEHHs, OIEHUBATH
aOCONIOTHBIE ¥ OTHOCHUTEIbHBIE TOTPEIIHOCTH TMPSAMBIX U
KOCBEHHBIX U3MEPEHNUN;

MPOBOJIUTH OMBITHI TIO TPOBEPKE MPEAJIOKEHHON THIOTE3bI:
IJIAHUPOBATh JKCIEPUMEHT, COOMpPATh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBAThH TMOJTYYCHHBIC PE3yJbTaThl U JEaTh
BBIBOJ] O CTaTyCE€ MPEUIOKEHHOMN TUTIOTE3HI;

OMHCHIBATh METOABl TIONYYCHHS] HAYYHBIX aCTPOHOMUYECKHUX
3HAHUM;

coOmolaTh TpaBwia O€30MacHOr0 TpyJda MpU TPOBEICHUU
MCCJICIOBAaHUM B paMKax y4eOHOTO IKCIEPUMEHTA, MPaKTUKyMa
U y4eOHO-HCCIEeIOBAaTeIbCKOM U TMPOEKTHOW JEATEIBHOCTH C
WCIIOJIb30BAaHUEM H3MEPUTEIBLHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pynIOBaHU;



pemaTh pacu€THbIE 3a/1a4d C SIBHO 33JaHHOW M HESBHO 3aJJaHHOM
¢u3nueckoil MOJENbI0: Ha OCHOBAHMM aHajdu3a YCJIOBUS
BBIOMpATh (PU3MYECKHE MOJIETH, OTBEYaIolIHe TpeOOBaHUSM
3a/layd, TMPUMEHSTH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
noctyjarel  (PU3MYECKUX  TEOpUH  NpPU  HCIOJIB30BAHUU
MaTEMaTUYECKUX METOJOB pEeIleHUs 3a7ad, MPOBOJUTh PACUETHI
Ha OCHOBaHUM UMEIOIIMXCS JAHHBIX, aHATM3UPOBATh PE3YIbTaThl
U KOPPEKTUPOBATH METOJIbl PEUICHUS C YYETOM IMMOITYYEHHBIX
pE3yNbTaTOB;

penaTh Ka4eCTBEHHBIE 3a/1auk, TPEeOYyIONIe TPUMEHEHUS 3HAHUM
U3 Pa3HbIX pa3/ieNioB Kypca PU3UKH, a TaKKEe UHTETpaIliy 3HaHUN
U3  JpYyruX  TNPEeIMETOB  €CTECTBEHHO-HAYYHOTO  IIMKJIA:
BBICTPAaMBaTh JIOTUYECKYIO IEMOYKY PAaCCy>KJIEHUN C OMopoil Ha
U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUECKUE SIBJICHUS;
UCIIOJIb30BaTh ~ TEOPETUYECKHME 3HAHUS JUJIi  OOBSICHEHUS
OCHOBHBIX TPHUHIIMIIOB paOOThl HM3MEPUTENBHBIX MPUOOPOB,
TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUUYECKHUX MPOIIECCOB;
OPUBOJUTH TPUMEpPHl BKJIAJla POCCHUHCKUX U 3apyOeKHBIX
yUEHBIX-(U3UKOB B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIIECCOB
OKPYXKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHI;
aHAJIM3UpOBaTh W  OIICHUBATh IOCJCACTBUS OBITOBOM U
IPOU3BOJICTBEHHOM JICSITEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW C
bu3NUecKUMHU  TpolleccaMu, C TO3UIMH  JKOJOTUYECKON
0e30MacHOCTH, MPEICTABICHUM 0 parMoHAILHOM
IPUPOAOIIONB30BAHNN, a TAaKXE pPa3yMHOM HCIIOJIb30BAaHUU
TOCTUKCHUN HAYKU W TEXHOJIOTHM ISl JAIbHEUIIEro pa3BUTHUSA
YeJIOBEYECKOro O0IIEeCTBa;

OPUMEHSTh Pa3IMYHble CHOCOOBI paboThl ¢ uHpOpMaluen
(Gu3HUEeCKOro COJEp)KaHUS C WCIOJIb30BAaHUEM COBPEMEHHBIX
WH(GOPMAITMOHHBIX ~ TEXHOJIOTUW, TPU HSTOM HCIOJIH30BAThH
COBpPEMEHHbIC HMH(POPMAIIMOHHBIE TEXHOJOTUU [IJISi TIOUCKA,
nepepadoTKU U MPEIbsIBICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHOU
uH(pOpMaIH, CTPYKTYPUPOBAHUS u UHTEPIpETalun
uHboOpMaIIUK, TOJYYEHHONM W3  Pa3jIMYHBIX HCTOYHUKOB,
KPUTUYECKA aHAJIM3UPOBATh TMOJydyaeMylo HWHoOpMaluo u
OIICHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HWMEIOIINXCS
3HAHWH, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHMKA HH(POPMAIINH;
MPOSIBJISITh  OPTAaHU3AIMOHHBIC ¥ TMO3HABATEIbHBIC YMEHHS
CaMOCTOSITEIILHOTO TMPUOOpPETEeHHs HOBBIX 3HAHUW B TIpoliecce
BBITIOJIHEHUSI IPOEKTHBIX U Y9€OHO-UCCIIEI0BATEILCKUX PabOT;
paboTaTth B TPYMIE C KMCIOJHEHUEM Pa3JIMYHBIX COIMAIBHBIX
poyiel,  IJIaHUpOBaTh  pPabOTy  TPYNNbl,  PalUOHAIBHO
pacnpenensiaTh JeATEeIbHOCTh B HECTAHIAAPTHBIX CHUTYAIUsX,
aJICKBaTHO OIICHWBAThH BKJIAJ KaXKJOTO M3 YYACTHUKOB T'PYIIHI B
perieHne pacCcMaTpuBaeMon MPOOIIEMBI;

NpOSBIATE MOTHBALMI0O K Oyaymeid mnpodeccrnoHalbHOM
JEATEIPHOCTH TIO  CHEIUATBHOCTAM  (DU3UKO-TEXHHUYECKOTO
npodus.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3aesioB 1 TeM DJIeKTpOHHbIe (LM (POBbIE)
KoHTpoJibHbIE IIpakTHYeckue
n/m | mporpaMmsl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Pasznea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
11 Hayunblii MeTO1 O3HAHUS 6
' HPUPOIBI
Utoro no pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEPAOTO TEa 5
2.4 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1
Uroro no pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
OcHoBBI
3.1 MOJIEKYJISIPHOKNHETUYECKON 15 1
Teopuu
Tepmonunamuka. TeroBeie
3.2 phioA 20 1
MAaIIHHbI
3.3 ArperaTHbl€ COCTOSIHHSI BELLIECTBA. 14 1




Da30BbIE IEPEXOIBI

Hroro no pazneny 49
Paznen 4. 3JIEKTPOJAUHAMUKA
4.1 DIEKTpUUECKOE T10JIe 24
4.2 IToCTOSIHHBIN STEKTPUICCKUNA TOK 24
4.3 ToKM B pa3nu4HbIX cpeiax 6
Uroro no pazneny 54
Paznen 5. PUSHUYECKHUI MPAKTUKYM
51 DuU3NYECKU MPAKTUKYM 16 16
Utoro no pazneny 16
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME




11 KITACC

HaunMeHoBaHMe KoanuectBo yacon
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
MpOrpamMmbl padoTbI padoThbI
Pazpnen 1. JIEKTPOIUHAMUKA
11 MarnutHoe nose 14
DneKTpOMarHuTHas
1.2 P 13 1
WUHIYKINS
Uroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 Mexanuueckue 10
KoseOaHus
99 DIIeKTpOMarHuTHBIC 15
KoseOaHus
Mexanuveckue u
2.3 JJIEKTPOMArHUTHBIC 10 1
BOJTHBI
24 OnTuka 25 1
Utoro mo pazneny 60
Pa3zaen 3. OCHOBBI CHEIITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
3.1 Ocnossl CTO 5 1
Hroro mo pazneny 5




Pa3znea 4. KBAHTOBAS ®U3UKA

41 KOpl‘IyCKE/J'IHpHO- 15
BOJIHOBOM JTyalTu3M
4.2 ®duszrka aroma 5
®du3uKa aTOMHOTO f/1pa
4.3 1 DJIEMEHTApPHBIX 5
YacTHIl
Uroro no pazneny 25

Pazpea 5. JIEMEHTBI ACTP

OHOMMUU N ACTPOPU3UKHU

5.1

DneMeHThl aCTPOHOMUU
1 acTpou3uKH

12

Hroro no pazneny

12

Pazzea 6. PUSHUYECKUI MPAKTUKYM

duzndeckui
6.1 16 16
NPaKTUKYM
Wroro mo paszneny 16

Pa3nea 7. OBOBIIAIOIIEE TIOBTOPEHHUE

7.1

CucreMaTuzanus u
00001IeHEe
MPEAMETHOTO
COJIep>KaHUs U OTbITa
JIeSITeIIbHOCTH,
puoOpPETEHHOTO TIPH

15




HU3Y4YEHUU Kypca
¢u3uku 10 — 11 kmaccoB

Hroro no pazaeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO
- 170 16

YACOB I10 [TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ouszuka — pyHIaMeHTaIbHas
HayKa O MPUPOJIe

HayuHb1ii MeTO 1TO3HAHUSA U
METOJIBI UCCIIEO0BAHUS
(bU3UYECKUX SBICHUI

DKCHEepUMEHT U TeOpus B
npoliecce Mo3HaHus
npupoasl. Habmronenue u
HKCIIEPUMEHT B (hU3HKE

Crioco6b1 U3MepeHus
(U3MYECKUX BETUINH

AOcoiroTHas u
OTHOCHUTEJIbHAS
MOTPEIIHOCTH U3MEpPEHUI
(bU3UYECKUX BETUYHH

MonenupoBanue B pU3UKe.
Posb u MecTo uznku B
dbopmupoBaHUU
COBPEMEHHON HAyYHOU




KapTHUHBI MUDa, B
IIPaKTUYECKOU NEeATEIbHOCTH
Joneu

Mexanudeckoe JBMKSHIE.
CucreMa orcuerTa.
OTHOCHUTENBLHOCTD
MEXaHUYECKOTO JIBHM)KCHHS.
[Ipsimast 1 oOpaTHas 3a1aun
MEXaHUKH

Pannyc-Bexkrop
MaTepUaIbHONU TOUKH, ET0
IIPOEKLIMU Ha OCU
KoopauHar. Tpaekropus.
ITepememenue. CKOpoCTb.
WX npoekuuu Ha ocu
KOOpJMHAT

PaBHOMepHOE
MPSIMOJIMHEMHOE JBUKEHUE.
['paduaeckoe onucanue
PaBHOMEPHOTO
HpHMOJ’II/IHel\/IIHOFO JABHUXKCHUSA

10

CrnosxeHue nepeMelieHni u
ckopocrtei. Pemenue 3agau

11

HepaBHomepHOE nBHXKEHUE.
MrHoBEHHas CKOPOCTb.
Yckopenue.
[IpsamosnuHeitHOE ABUKEHHE




C IIOCTOSIHHBIM YCKOPEHHEM

12

['paduyeckoe onucanue
IPSIMOJIMHENHOTO JBUKEHHUS
C IIOCTOSIHHBIM YCKOPEHHEM

13

CB00OOHOE ITaZICHUE.

Y ckopeHue cBOOOTHOTO
majgeHus. 3aBUCUMOCTD
KOOpJMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHH H UX
rpaduku

14

JBrm>xeHue tena,
OpOILIEHHOTO MO YIJIOM K
TOPH30HTY

15

KpuBonmHeliHOE nBUKEHUE.
JIBM>KEHUE 10 OKPYKHOCTH.
VYrnoBas v IMHEWHAs
ckopocts. [lepnoa u
4acToTa.
IleHTpOoCTpEMHUTETBHOE U
IIOJIHOE YCKOPEHUE

16

KonTponbhas padota o
teme "Kunemaruka"

17

ITepBsIif 3akoH HbroTOHA.
NHepumanbHble CUCTEMBI
orcuéra. [TpuHun
OTHOCUTENBHOCTH [ anmues.




HCI/IHepL[I/IaJILHLIC CHUCTCMBI
oTcuéTa

18

Cuna. PaBHonelicTByIOIIAs
cuia. Bropoii 3akoH
Herorona. Macca

19

Bs3aumoneiictBue Ten.
Tpernii 3akoH HeroToHa

20

[IpuHuun cyneprno3uun
cui. Pemrenue 3aga4y Ha
MIPUMEHEHHE 3aKOHOB
HrroTrona

21

3aKOH BCEMUPHOTO
TATOTEHUSI.
DKBUBAJIEHTHOCTh
TPaBUTAIMOHHOMN U
WHEPTHOU MaccChl

22

Cuna TsKeCTH U YCKOpeHHe
¢BOOOIHOTO MaEHNUSA

23

JIBm>xeHue HeOECHBIX Tel U
UX UCKYCCTBEHHBIX
cnyTHUKOB. IlepBas
KOCMHYECKasl CKOPOCTb.
3akonsl Kemnepa

24

Cuna ynpyroctu. 3aKkoH
I'yka. Bec Tena

25

Cuna tpenus. [lpupona u




BHJIbI CUJI TPEHUS.
JIBU>KEHUE B KUJIKOCTH U
rasze ¢ yuéToM CHJIbI
COINIPOTHUBJICHUS CPEbI

26

[aBienue.
I'mppocratuueckoe
napienue. Cuna Apxumena

27

AOCOJIIOTHO TBEPJIOE TEJIO.
IToctynarensHOE U
BpalllaTeIbHOE JIBIKCHUC
TBEPJOTO Tena

28

MOMEHT CuJIbI
OTHOCHUTEIIBHO OCH
BpaieHus. [lneqo cuibl

29

CrnoskeHHe Cull,
NPUIIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena.
VYcioBust paBHOBECUS
TBeporo Tena. Buasl
paBHOBECHS

30

Pemenue 3agau

31

KonTponbnas pabota no
teme "JIlunamuka. Cratuka
TBEpAOro Tena"

32

HMitynsc MmaTepranbHON
TOYKHU, CUCTEMBI




MaTepUAIbHBIX TOYEK. LIeHTp
Macc CUCTEMBI
MaTepHalbHbIX TOUEK.
Teopema o ABMXKEHUU
LIEHTpa Macc

33

I/IMHy.HBC CHUJIBI U U3BMCHCHUC
HUMITYJIbCA TCJIaA. 3akoH
COXPAaHCHUS UMITYJIbCA.
PeakTuBHoE JBHKXCHHUC

34

MoOMEHT uMItysbca
MaTepuanibHOU TOUKHU.
[IpeacraBnenue o
COXpPaHEHUU MOMEHTA
MMITyJIbCa B LIEHTPAJIbHBIX
TTOJISIX

35

Pemenne 3agau

36

PaboTa cuiel Ha MaJIOM U Ha
KOHCYHOM HepeMeHIeHI/II/I.
I'paduueckoe
npecTaBieHne padboThl
CHJIBI. MOIIHOCTD CHJIBI

37

Kunerndeckas sHeprusl.
Teopema 006 U3MEHEHHUH
KMHETUYECKOU SHEPTUHU
MaTepuaIbHOU TOUKH

38

[loTenunanbHBIE U




HEMOTECHIUAJIbHbBIC CUJIBI.
[ToreHmanpHas 3HEPrUsl.
Bropas kocMuueckas
CKOpOCTb

39

Tperbs kocMuyecKas
cKopocThb. CBs3b pabOTHI
HENOTEHLMAJIbHBIX CHJI C
M3MEHEHUEM MEXaHNYECKOU
JHEPrUU CUCTEMBI TeJl. 3aKOH
COXPaHEHHs MEXaHUYECKON
SHEPrUuu

40

VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepuymnu st uaeansHon
SKUTKOCTH

41

KonrtponbHas pabora no
TeMe "3aKOHBI COXPAHEHUS B
MeXaHHUKe"

42

Pa3Butune npeacrasiieHuit o
MIPUPOAE TEIIIOTHI.
OCHOBHBIC TTOJI0KEHHS
MKT. duddyzus.
bpoyHOBCKOE IBH>XKEHHE

43

Crpoenue ra3oo0pa3HbIX,
JKUJKUX U TBEPABIX TEll.
XapakTtep JBUKEHUS U
B3aMOJICUCTBUS YaCTHUII




BC€IICCTBaA

Macca u pa3mepbl MOJICKYJT
(atomoB). KonuuecTBo

44
BeulectBa. [locrossHHas
ABoraapo
Temneparypa. TemioBoe

45 paBHoBecue. [IIkana
Lenbcus

46 Pewmenue 3amau

47 Uneansuerii ras. ['azoBsie
3aKOHBI

48 YpaBHenue Menpeneena-
Knaneiipona. Pemenne 3amau

49 AOcoroTHas TeMIiepaTypa.
3akoHn J/lambToHA
N3onpoueccel B uacaabHOM

50 rase ¢ MOCTOSIHHBbIM
KOJIMYECTBOM BEIIIECTBA
I'paduueckoe

51 MpeJICTaBICHHE
M30IPOIIECCOB: U30TEPMA,
n30xopa, nzobapa

52 OcHoBHoe ypaBHeHue MKT

53 Pemenne 3amau

54

CBs13b6 a0COIIOTHOM




TEeMIIepaTyphl
TEPMOJINHAMUYECKOMN
CHUCTEMBI CO CpeaHei
KMHETUYECKOUN YHEepTrue
MOCTYIATEIBbHOTO TEMIOBOIO
JBUKEHHUS €€ YaCTHULL

55

O06o0061IEHNE U
cucTeMaru3anus 3HaHui 110
teme "OcHoBel MKT"

56

KonTponbhas padota 1no
teme "OcHoBel MKT"

57

TepMmoguHamuueckast
CUCTeMa. 3a/laHue BHEIIHUX
ycnoBuid s T/ cuctemsl.
BHeuiHne u BHyTpeHHUE
napameTtpsl. [Tapamerpst T/1
CHCTEMBI KaK CpeIHUE
3HA4YECHUS BEIUYHH,
OIKCHIBAKOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Havano
TEPMOJMHAMUKHU.
Camonpou3BoJibHas
penakcanusa T/l cucremsl k
TEIJIOBOMY PaBHOBECHUIO

59

Mojenp neanbHOro ra3a B
TEPMOJIMHAMUKE. Y CIIOBUSA




MMPUMCHUMOCTHU 3TOM MOACIN

60

YpaBaenue Menpeneena-
Kitanelipona u BelpakeHue
JUJIs. BHYTPEHHEN SHEPrUuU

61

Bripaxkenue aJisi BHyTpeHHEH
SHEPIUH OJHOATOMHOI'O
UJICAIbHOTO Ta3a.
KBasucrarnueckue u
HECTAaTUYECKUE MPOIIECCHI

62

DOnemeHTapHas paboTa B
TEPMOIMHAMHUKE.
Brruucnenue paboTsl 1o
rpaduky mporecca Ha pV-
JIuarpaMme

63

Temonepenayda kak crnoco0
WU3MEHEHUS BHYTPEHHEN
sHeprun T]] cucremsl 6e3
COBEpIUIEHUSI pabOTHI

64

KonBekmnus,
TETUIONPOBOJHOCTb,
W3JTy4YEHHE

65

KommuecTBO TENIOTHI.
TenmoéMKOCTh Tela.

VY nenpHas U MOJIApHas
TEIMIOEMKOCTH BEIIECTBA.
VenbHast TENI0Ta CropaHus




TOIIJINBA

66

Pacuér xommuecTBa TEIIIOTHI
IIpH TeTuIonepeiaue

67

[NousTie 06 aguabaTHOM
npouecce. [lepBriii 3aK0H
TEPMOJIMHAMUKH

68

KonuyecTBo TeIIoTh! 1
paboTa Kak Mepbl U3MEHEHUS
BHyTpeHHel 3Heprun T/
CHUCTEMBI

69

BTtopoii 3akon
TEPMOJIMHAMMKH IS
PaBHOBECHBIX U
HEPaBHOBECHBIX TTPOIIECCOB.
HeoOpaTtumocTs npupoIHBIX
MIPOLIECCOB

70

IIpuHIMIIBI AENCTBUSA
TermioBbix MamuH. KIT/]

71

MakcumalibHOE 3HaUYE€HHE
KITA. Hukn Kapnao

72

Penrtenue 3anau

73

IKOIOTHIECKHUE ACIIEKTHI
HUCITOJIB30BAaHUS TCIIJIOBBIX
nsurareyeit. TenmoBoe
3arpsi3HEHUE OKpPYXKaromen
cpenbl




74

Pemenue 3amau

75

0O0001EeHuEe 1
cucTeMaTu3aIys 3HaHuM 110
teme "TepMoarHamMuKa.
TenmnoBrie MalIuHb"

76

KoHnTtposbHas padoTa mo
teMme "TepMoauHaMuKa.
TerioBeie Mamneb"

7

[TapooGpa3oBanue u
KoHieHcanusl. Mcnapenue u
KUTICHHUE. Y JelIbHAs TEII0Ta
napooOpa3zoBaHus

78

Hacruimennsie u
HEHACBIILICHHBIE Mapbl.
KauecTBenHas 3aBUCUMOCTD
IJIOTHOCTH W JIaBJICHUS
HACBHILEHHOTO TIapa OT
TeMIepaTyphl, UX
HE3aBHCUMOCTE OT 00bEMa
HACBILLEHHOT0 T1apa.
3aBUCHUMOCTh TEMITEPATYPhI
KHUTICHUS OT JIaBJICHUS B
JKUJTKOCTH

79

BnaxnocTs Bo3ayxa.
AGcomtoTHas u
OTHOCHUTEJIbHAS BIAKHOCTh




80

Pemenue 3amau

81

Tépnoe Temno.
Kpucramnueckue u
amMopQHbIe Tena.
AHUN30TpONUs CBOMCTB
KpHUCTAJIJIOB

82

[InaBneune u
KpUCTaJUTH3aIus. Y IebHast
TEIJI0TA IIABJICHHS.
CyO6numarnus

83

Jedpopmanuu TBEpIOTO TENA.
Pactsokenue u cxxarue.
Cnur. Moayns FOnra.
IIpenen ynpyrux
nedopmaruit

84

TennoBoe pacmmpenue
JKAJIKOCTEN U TBEPJIBIX TEI.
AHFapMOHI/ISM TCITJIOBBIX
KoJIeOaHUI YacTHIl BEIIeCTBA

85

[IpeoOpa3zoBanue SHEPTUH B
(ha30oBbIX NEepexoiax

86

YpaBHEHHE TEIOBOTO
Oamanca

87

Pemenue 3amau

88

IToBepXHOCTHOE HATSKEHUE.
KanumnspHele ssBneHus.




JlaBneHnue noj
VCKPUBJICHHOU
MTOBEPXHOCTBIO JKUJIKOCTH.
®opmyna Jlamaca

89

O0o061IeH e U
cucTeMaTu3aIys 3HaHuH 110
Teme "ArperatHbie
COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

90

KonTponbhas padota 1no
Teme "ArperatHbie
COCTOSTHUSI BEIIECTBA.
®dazoBbie nepexoab"

91

DneKkTpu3anus Ten u eé
IIPOSIBIICHUS.
Onexrpuueckui 3apsan. [Isa
BHJIA DJIEKTPUYECKUX
3apsnoB. [IpoBogHuKY,
JTUDJIEKTPUKU U
MOJIYTIPOBOJHUKHU

92

DneMeHTapHbIN
AIIEKTPUUYECKH 3apsisl. 3aKOH
COXPaHEHUSI MIEKTPUIECKOTO
3apsaa

93

BzaumopeiicTue 3aps10B.
Toueunsie 3apsiabl. 3aKOH
Kynona




94

Pemenue 3amau

95

Onektpuueckoe note. Ero
JIEMCTBHE HA BJICKTPUUECKUE
3apsi/ibl

96

Hanpspok€anocTh
AIEKTPUYECKOTO MOJIS.
[TpoGHsiii 3apsa. Jluauu
HaIPsKEHHOCTU
AJIEKTPUYECKOTO ITOJIS.
OaHOPOIHOE AIECKTPUIECKOE
nosne

97

ITorenmmuanbHOCTD
ANEKTPOCTATHYECKOTO IMOJIS.
Pa3nocTh moTeHIINAIOB 1
HaIpsKEHUE

98

IToTenumanbHas YHEPrUs
3apsia B
ANEKTPOCTATUYECKOM ITOJIE.
ITorenuuman
AJIEKTPOCTATUYECKOIO OIS

99

CBs13b HaPSKEHHOCTH OIS
Y Pa3HOCTH MOTECHLIMAIIOB
JUIS DJIEKTPOCTAaTUYECKOT O
0JIS

100

[TpuHIMI cyneprno3unun
IEKTPUYECKUX MOJIEH




101

Pemenue 3amau

102

ITosie ToueuHoro 3apsaa.
ITone paBHOMEPHO
3apsHKEHHOMN Cephl

103

ITone paBHOMEpPHO
3apsHKEHHOT0 0 00BEMY
mapa. [lone paBHoOMepHO
3apsKEHHON OECKOHEUHOM
IJIOCKOCTH

104

[IpoBogHuKY B
ANEKTPOCTATHYECKOM IIOJIE.
VYcioBue paBHOBECHS
3apsaa0B

105

JvsnexTpuku n
MOJIYTIPOBOJTHUKH B
IIEKTPOCTATUYECKOM I10JIE

106

Konnencarop.
DNEeKTPOEMKOCTh
KOHJIEHCATOopa.
DIEeKTPOEMKOCTD TIIOCKOTO
KOHJIeHCAaTopa

107

[TapannensHOE cOeAUHEHHE
KOHJIEHCAaTOPOB

108

ITocaenoBarenbHOE
COCAMHCHUEC KOHICHCATOPOB

109

SHCpF U 3apAKCHHOTO




KOHJICHCaTopa

110 Pemenue 3amau

JBro>keHue 3apsKEeHHOU
111 YaCTHUIIbI B OJTHOPOTHOM
AJICKTPUIECKOM TI0JIe

112 Pemenue 3amau

O060061IEHNE U
113 CHUCTEMATHU3aIMS 3HAHUHI 110
teMe "DnekTpuyeckoe nose"

114 Kontposbnas padota mo
teMe "DnekTpuyeckoe nosue"

Cwia Toka. IlocTossHHBIN
TOK. Y CIIOBUS

115 CyIIIECTBOBaHUS
IMOCTOSIHHOTO
AIEKTPUYECKOTO TOKA

HcTtouHnku ToKa.

11
6 Hanpsokenne u 3/1C

3akoH OMa aJ1s yyacTka
117 Lenu. DIEKTPUYECKOe
COIPOTHBIICHUE

3aBUCHUMOCTh
COIIPOTHUBIICHUS

118 OJIHOPOAHOIO IIPOBOIHUKA
OT €r0 JUTMHBI U TUTOIIAIN

MOIEPECUYHOTO CCUCHUA




VY nenpHO€E CONPOTUBIICHUE

119
BelecTsa. Pemenne 3anau
ITocnemoBarenpHOE,

120 [apajuIeJIbHOE, CMEIIAHHOE
COCIMHEHUE MPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX

121 AJIEKTPUYECKUX LIETIEH.
[TpaBuna Kupxroga

122 Pewmenue 3amau
Pabora anekrpudeckoro

123 TOKa. 3akoH J[xoynsa —
Jlenma

124 Pemenue 3anau
MOIIHOCTD 3JIEKTPUUYECKOTO

125 ToKa. TemnnoBass MOIITHOCTb,
BBIJICTIsIEMAasi Ha PE3UCTOpe

126 Pemenue 3amau
O/1C u BHyTpEHHEE

127 COIPOTHUBIIEHNE UCTOYHMKA
TOKa
3akoH OMa aJi OTHOM

128 (3aMKHYTOH) 3JIEKTPHUYECKOM
1enu

129 Pemenue 3amag

130 MoOIITHOCTh NCTOYHUKA TOKA




131

Kopotkoe 3ambikaHue

132

Konnencarop B menu
IIOCTOSIHHOT'O TOKAa

133

Penrenue 3amau

134

Pemrenue 3agadq mo reme
"TToCcTOSIHHBIH
SJIEKTPUYECKUM TOK"

135

Pemenue 3agau no reme
"I[TocTossHABIM
AJIEKTPUYECKUM TOK"

136

Pemenue 3agad mo reme
"TToCcTOSHHBIH
ANEKTPUIECKUH TOK"

137

0O00011eHue u

cUCTeMaTHu3alusd 3HaHWUH 110

teme "[locTosHHBIH
AIIEKTPUYECKUH TOK"

138

KonTponbnas padota no
teme "llocTossHHBIN
ANEKTPUIECKUIN TOK"

139

DJIeKTpUYecKas

IMPOBOAMMOCTD PA3JIMYHBIX

BEILECTB. DIIEKTPUUECKUI
TOK B MeTaJljax.
CBepX1poBOAUMOCTh

140

DJIEKTPUYECKUI TOK B




pacTBopax u pacrjiaBax
AJIEKTPOJIUTOB. 3aKOHBI
®Dapages 1715 SIEKTPOIU3a

141

DIIEKTPUUYECKHI TOK B ra3ax.
[1na3ma

142

DJIEKTPUUYECKUI TOK B
BakyyMe. BakyyMmHbIe
npuOopbI

143

DIIEKTPUUYECKUI TOK B
MOJTYTIPOBOTHUKAX

144

[TonynpoBOTHUKOBBIE
IPUOOPHI

145

Pu3nYeCcKuil IPAKTUKYM 110
teme "M3mMepenue cuibl TOKa
U HaIPsDKEHUS B LIETTH
MOCTOSIHHOT'O TOKa IpH
MOMOIIM aHAJOTOBBIX U
U(PPOBBIX U3MEPHUTEITBHBIX
npuOopoB" UIn
"3HaKOMCTBO C IUPPOBOIL
nabopaTtopueii o pusuke.
[Tpumeps! n3MepeHus
(bU3UUECKUX BETUYUH MIPH
MOMOIIIM KOMITBIOTEPHBIX
JaTYNKOB"

146

PuU3HYECKUN IPAKTUKYM I10




teme "U3yuenue
HEPaBHOMEPHOTO JIBMKCHUS
C LIEJIbI0 ONPEICTICHUS
MTHOBEHHOM cKopocTH"

147

Pu3NYEeCKU IPAKTUKYM 110
teme "M3mepenue
YCKOPEHUS U
NPSIMOJIMHENHOM
PaBHOYCKOPEHHOM
JBUKEHHUHU 110 HAKJIOHHOU
MJIOCKOCTH" MITH
"UccnenoBanue
3aBUCUMOCTH TyTH OT
BpEMEHU MIPU
PaBHOYCKOPEHHOM
IBHKeHUH"

148

Pu3nYeCcKuil IPAKTUKYM I10
teme "M3mepenne
YCKOPEHUs1 CBOOOTHOTO
nageHus" win "U3ydenue
JBUKEHUS Tena,
OpOIIIEHHOTO
TOPU30HTAIIBHO"

149

Du3NYECKU IPAKTUKYM I10
teme "M3ydyeHue ABUKEHUs
T€Ja M0 OKPYKHOCTH C
MOCTOSIHHOW 110 MOJTYJIIO




CKOPOCTbHIO" WJIH
"UccnenoBanue
3aBHCUMOCTH IE€pHOJIa
oOpallieHuss KOHUYECKOTrO
MasiTHUKa OT €ro
napameTpoB"

150

Pu3nyecKuil MPaKTUKYM I10
teme "M3mepenue
PaBHOACHCTBYIOLIEH CUIIbI
IpU IBHKEHUH OpycKa Mo
HAKJIOHHOM TIOCKOCTU" HIIN
"IIpoBepka rumnoTe3bl 0
HE3aBUCUMOCTH BPEMEHHU
JBIKEHUS OpycKa 1o
HAaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro
Macchl"

151

Pu3nYeCcKUi IPAKTUKYM I10
teme "HccnenoBanue
3aBHCUMOCTH CHJI
yIPYTOCTH, BO3HUKAIOIINX B
NpPYXUHE U PE3UHOBOM
obpasiie, OT ux
nedhopmaruu' uin
"N3yueHne nNBUKEHU
CHCTEMBI TeJl, CBSI3aHHBIX
HUTHIO, IEPEKUHYTOM Uepe3




JIErkuii OJ10K"

152

DuU3nYeCKuil MPAKTUKYM I10
teme "M3mepenue

K02 uLIreHTa TPEHUS 10
BEJINYMHE YTJIOBOTO
Kod(duUIMeHTa 3aBUCUMOCTH
Frp(N)" miu "HccnenoBanue
JBUXKEHHS OpycKa 1o
HAKJIOHHOM MJIOCKOCTH C
MIEPEMEHHBIM

K03 unreHToM TpeHus"
wiu "M3yuenue nBuKeHus
rpy3a Ha Bally ¢ TpeHueMm"

153

Pu3nyecKuil MPaKTUKYM I10
teMme "Ucciaenosanue
YCJIOBUI paBHOBECHS
TBEPAOIO TeNa, UMEIOIIETO
OCb BpalleHus" uin
"KoHcTpynpoBanue
KPOHIITEMHOB U pacy€T CUII
ynpyroctu" win "M3yuenune
YCTOMUYHUBOCTHU TBEPAOTO
TeJa, UMEKUIETo MII0MA b
onopsr"

154

Pu3NUECKU IPAKTUKYM I10
teme "M3mepenue ummynbca
TeJa 10 TOPMO3HOMY ITyTH"




uin "M3mepeHue CUIIbl TATH,
CKOPOCTH MOJENN
AIEKTPOMOOUIISI U MOIIIHOCTH
cunpl Tru'" win "CpaBHEHUE
M3MEHEHHUS UMITyJIbCa Tella C
MMITYJbCOM CHJIBI" WJIN
"UccnenoBanue coxpaHeHus
UMITYJIbCA IPU YIIPYTOM
B3aUMOJICUCTBUN" WIIN
"N3MepeHne KHHETUYECKOM
SHEPruM Teja Mo
TOPMO3HOMY ITyTH"

155

Pu3nYeCcKuil IPAKTUKYM 110
teme "U3yuenue
M30TEPMHUYECKOTO MpoIiecca
(peKOMeH0BaHO
UCIOJIb30BaHUE LU(POBOI
naboparopun)" wim
"N3y4eHne n30X0pHOTO
npouecca" unu "M3yuenune
n300apHoOro mnporecca” uiu
"IIpoBepka ypaBHEHUS
COCTOSAHMS"

156

Pu3nYecKuil IPAKTUKYM IO
teme "V3Mepenne ynenbHoi
TETUIOEMKOCTHU" WITH
"UccnenoBanue npouecca




OCTBIBaHUS BelllecTBa' MM
"UccnemoBanue
aauabaTHOro mporecca uin
"N3y4yeHue B3aUMOCBS3HU
SHEPTHH MEXMOJIEKYIIIPHOTO
B3aMMOJICHCTBHSA U
TEeMIIepaTyphbl KUTICHUS
JKuakocren"

157

Du3nyecKuil MPaKTUKYM I10
teme "M3yuenue
3aKOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" Uin
"Usmepenue yaenbHOM
TEIJIOTHI TIJIaBJICHUS Jibaa"
iy "M3yuenue cBONCTB
HACBIILIEHHBIX TapoB" WK
"N3mepenue abCoMOTHOIM
BIIQ)KHOCTH BO3/lyXa U
OILIEHKa MacChl 11apoB B
nomernieHuun". 3mepenue
Koa¢pureHTa
MOBEPXHOCTHOT'O HATSKEHUS

158

Pu3nYecKuil IPAKTUKYM IO
teme "Habmonenue
MpEeBpaIeHHs] SHEPTUU
3apsyKEHHOI0 KOHJIEHCAaTopa
B DHEPTHUIO U3TYyUYEHUS




ceeroaunona" win "U3yuenue
MPOTEKaHUs TOKA B LIETIH,
cojepkaiieil KonaeHcatop"
unu "Pacnpenenenue
Pa3HOCTHU MTOTCHITUAIOB
(HampspKEeHMs ) TPy
IIOCJIEIOBATEIIFHOM
COCIMHCHUU
KOHJIEHCAaTOpoB"

159

Pu3nyecKuil MPaKTUKYM I10
teme "HccnenoBanue
CMEIIaHHOTO COCIMHCHUS
pe3ucTopoB' uinu
"U3mepeHue yaeabpHOoro
CONPOTUBIIEHUSA
MPOBOJIHUKOB" UK
"UccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA OT
HaIpPSKEHUs IS JIAMITbl
HakaauBaHus"

160

Du3HYECKU IPAKTUKYM 10
teme "Habmronenue
3NIEKTpOn3a" Win
"U3mepenue 3apsna
OJTHOBAJIEHTHOI'O MOHA" MIIN
"UccnenoBanue
3aBUCUMOCTH




CONPOTHUBIICHUS
TEPMOPE3UCTOPA OT
temnepatypbl" win "CHartue
BOJIbT-aMIEPHOMN
XapaKTEePUCTUKHU Auoaa"

161

PesepBHBIi ypOK.
O06o0061IEHNE U
CHCTEMAaTH3alMs 3HaHUH I10
teMe "Kunemaruka"

162

PesepBHBIi ypOK.
O06o0061IEHNE U
CHUCTEMaTH3aIUs 3HAHUH 110
teme "lunamuka"

163

PesepBHBIi ypOK.
O06o06mIeHNE U
cHcTeMaTu3amys 3HaHuH 110
teMe "CraTuka TBEpI0ro
Tena"

164

Pe3epBHBIN ypOK.
O06o001menue u
CUCTEMATH3alMsl 3HAaHUH 110
TeMe "3aKOHBI COXPAHEHUS B
MexaHuke"

165

PesepBHBIi ypOK.
O6o061eHne u
CUCTEMAaTH3alMsl 3HAaHUH 110
TeMe "OCHOBBI




MOJIEKYJIIPHOKUHETUYECKOMN
Teopun"

166

PesepBHBIi ypOK.
O0o061IeH e U
cHCTeMaTH3amys 3HaHUH 110
teme "TepMoauHamMuKa.
TenmoBrie MalTuHE"

167

PesepBHBII ypOK.
O0o061IeHuE U
cHCTeMaTH3anys 3HaHUH 110
Teme "ArperatHbie
COCTOSIHUS BEIeCTBA.
®dazoBbie nepexoab"

168

PesepBHBIi ypOK.
O6o61eHne u
cucTeMaTH3anus 3HaHUH 1o
TeMme "DeKTpuueckoe noe'

169

PesepBHBIi ypOK.
O6o61eHne u
CUCTEMAaTH3aLMsl 3HAaHUH 110
teme "[locTosHHBIN
AIIEKTPUYECKUI TOK"

170

PesepBHBIi ypOK.
O06o001menue u
CUCTEMAaTH3alMsl 3HAaHUH 110
Teme "TOKHU B pa3InyHBIX
cpenax"




OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

170

16




11 KITACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
BzanmoeiicTBHE TOCTOSHHBIX
1 MarHuTOB U IPOBOJHUKOB C 1
TOKOM. MaraurTHoe 11oJie.
['unoreza Amnepa
BekTop MarHuTHOM UHAYKIUH.
5 [IpuHuun cyneprno3uun 1
MarHuTHBIX IToJieH. JInaun
MarHUTHOW MHIYKIIUH
3 MarsuTHo€ noje NpoBOJHUKA 1
¢ TokoM. OnbIT Dpcrena
4 Cuiia Amniepa, e€ 1
HallpaBJE€HUE U MOJYJIb
5 Pemenue 3amau 1
IIpumeneHne 3akoHa AmIepa.
6 DIEeKTpOU3MEpUTEIHHBIE 1
nprOopbI
Cuia Jlopenua, eé
7 HaIpaBJI€HUE U MOIYITb. 1

JIBrkeHne 3apsyKeHHON
YacCTHUIbl B OJHOPOJHOM




MAargsuTHOM II0JIC

Penrtenue 3amau

Pa6ota cuitel Jlopenna

10 Pemenne 3amau
MarauTHOE II0JIE B BEILIECTBE.

11 DeppoMarHeTUKH, rnapa- u
JMaMarHeTUKHA
OCHOBHBIE CBOWMCTBA

12 (beppOMarHeTUKOB.
IIpumeneHune
(dbeppoMarHeTuKoB

13 Pemrenue 3aga4 mo treme
"MaruutHoe moJe"

14 Pemrenwne 3aga4 mo teme
"MarauTtsoe nosne"
SIBneHne ANEeKTPOMArHUTHOM

15 uHaykuuu. [loTok BekTopa
MarHUTHON UHIIYKIIUU

16 OC unayKIIAHA

17 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykuu Papanes

18 Buxpesoe anekrpuieckoe
none. Toxku dyko

19 O/C nnaykuuu B

ABIKYIIUXCA MIPOBOAHUKAX




20

Pemenue 3amau

21

[IpaBuio Jlenna

22

NunyktuBHOCTH. Karymika
WHAYKTUBHOCTH B LIETIN
MOCTOSTHHOTO TOKa

23

SIBJICHHE CAMOMHTYKITUH.
OJ1C camonHayKIIMU

24

3H€pFI/I$[ MAarsuTHOI'O ITOJIA
KaTylIKHu C TOKOM.
QHGKTpOMaFHI/ITHOC I10JIC

25

Pemenue 3amau

26

O06o061IEHNE U
cUCTEeMaTH3alus 3HAHHUH 110
TeMe "DneKkTpoarnHamMuKa"

27

Konrponbnas pabora no reme
"OnexrpoauHamuka'

28

KonebarenpHas cucrema.
CBo0OOOHBIE KOJIEOAHWS.
["apMoHMUeckue KojaeOaHusl

29

Kunematuueckoe u
OUHAMUYECKOE OITMCAaHUE
KOJIEOATEIbHBIX IBUKEHUN

30

DHEpPreTU4eCcKoe ONMUCaHUE.
BrIBOI TMHAMITUECKOTO
OMMUCAHUs TAPMOHUYECKHUX
KoaeOaHui U3 Ux




SHEPICTUICCKOTO U
KHMHEMATHYCCKOI'O OITMCaHMA

31

Awmmuiutyna u ¢daza xonedanuit

32

[Tepuon 1 yacTora KoJieOaHUH.
[Tepnox MambIx CBOOOTHBIX
KoJIeOaHHMI MaTeEMaTHYECKOIO
MasTHuKa. [lepuon
CBOOOIHEIX KOJIEOaHMH
MPY>KUHHOTO MasTHUKA

33

3aryxaromue KojieoaHus.
BoinyxxneHHble Kosie0aHusl.
Pe3onanc

34

ABTOKOJIEOaHUSA

35

Pemenne 3agau

36

VYpok-koHpepeHIus
"MexaHnueckue KoyiebaHus B
MY3bIKaJIbHbIX HHCTpYMEHTax"

37

0O00011eHue u
cucTeMaTu3aIys 3HaHuH 110
TeMe "MexaHn4YecKue
KoyieOanus"

38

DJIEKTPOMAarHuTHHIE
kosieOanus. KonebaTenpHbIN
KOHTYP

39

®opmyna Tomcona. Csi3b
aMIUIUTYIBI 3apsiaa




KOH/JIEHCATOpPa C aMILIUTY 101
CHJIBI TOKA B KOJIEOATEIILHOM
KOHTYpE

40

3aKOH COXpaHEHMsI SHEPTUU B
AIeaIbHOM KOJIE0ATEIEHOM
KOHTYpE

41

3aryxaroiue
JIEKTPOMArHUTHBIC
KosieOaHus. BeIHYX/IeHHBIC
JIEKTPOMArHUTHBIC
KoJieOaHus

42

IlepemenHslit TOK. Peznucrop u
KOH/JICHCATOp B LIETIH
MIEPEMEHHOT0 TOKA

43

KaTYHIKa HHAYKTUBHOCTHU B
ey nNepeMeHHOro Toka

44

3akon Oma mis
AIEKTPUYECKOM LETH
MEePEMEHHOTO TOKa

45

MOIHOCTh TEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JIEUCTBYIOIEE 3HAYECHUE CUIIBI
TOKa N HaprDKeHI/ISI

46

Pe3onaHc B anekTpuyueckoin
enu

47

Pemenue 3amau




Wneansublif Tpanchopmarop.
IIpousBoncTBo, nepenava u

48
noTpebiieHHe AEKTPUUYECKOI
SHEepruu
OKOJIOTUYECKUE PUCKU IIPU
IPOM3BOJICTBE

49 anekTposHepruu. Kynsrypa
UCIIOJIb30BaHUS
3JIEKTPOIHEPIUU B
HOBCEHEBHOM KU3HU

50 Pewmenue 3amau

o1 Pewenne 3anau
O06o0061IEHNE U

59 CHUCTEMaTU3alus 3HaHUN 110
Teme "DIeKTpOMarHUTHbIE
KosneOaHus"
MexaHHueCKUE BOJIHBI.

53 XapaKkTepuCTUKU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEepUCTUKH 3ByKa
Wndpa3Byk U yabTpa3ByK.

56 [IymoBoe 3arpsisHeHUE
OKpYKaroIle cpebl

57 Pemenne 3amau

58 ONEKTPOMAarHUTHbHIE BOJIHBI.




N3nyyenue
AJIEKTPOMAarHUTHBIX BOJH

59

OHeprus 31eKTPOMarHUTHBIX
BosiH. CBoOlicTBa
AIIEKTPOMArHUTHBIX BOJIH

60

[Tkana 351eKTpOMarHuTHBIX
BOJH. [Ipumenenune
AJIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBbITY

61

[TpuHIMIBI paAMOCBS3U U
TeneBueHus. Pagqnonokanuys.
DeKTpOMarHuTHOE
3arpsI3HEHUE OKPYXKarolen
CpeJibl

62

KonTponbhas pabota no teme
"Konebanus u BoHbBI"

63

CaerT. 3aKOH NPSMOJIUHENHOTO
pacnpocTpaHeHHsl CBeTa

64

Pemienue 3agay Ha
MIPUMEHEHUE 3aKOHa
IIPSAIMOJIMHEMHOTO
pacrpoCTpaHEHHs CBETA

65

Otpaxenue csera. [lnockoe
3epkaino. Chepuueckoe
3epKajo

66

HpCHOMHeHI/Ie CBCTa.




AOCOIIOTHBIN U
OTHOCHUTEJIbHBIN IT0KA3aTEllb
npesnomiuenus. [lonnoe
BHYTPEHHEE OTpa)KeHUE.
[IpenenbHbIN yrod MoaIHOTo
BHYTPEHHETO OTPAXKEHUS

67

Pemenue 3amau Ha
MMPUMCHCHHUC 3aKOHOB
OTPaXXCHUA U ITPCITIOMIICHUA
CBCTa

68

Xoa ny4eil B mpusMe.
Hucnepcus ceera. CroxxHbIN
coctaB Oenoro ceta. L{er

69

JInn3el. @OKYCHOE pacCTOSIHUE
Y ONTUYECKAs CUJIa JIMH3BI

70

[Toctpoenune nzobpaxeHuii B
JIMH3aX U UX CUCTEMaX.
VYBennueHue JIMH3bI

71

Pemenue 3agaq Ha
MOCTPOEHUE U300paKEHUH,
MoJIy4a€MbIX C IMTOMOIIBIO JIMH3

72

I'ma3 kak onrudeckas cucTteMa

73

Pewenue 3anau. IIpeneinst
[IPUMEHUMOCTHU
T€OMETPUYECKON ONITUKH

74

CKOpOCTB CBE€Ta U MCTObI €€




U3MEPEHUS

75 Hucniepcus cBera

76 HNuTtepdepenius ceeta
KorepeHTHbIE HCTOUHHKH.

77 VcioBust HaOIIO ICHUS
MaKCMMyMOB 1 MUHMYMOB

78 Pemrenne 3agau

79 [Ipumenenue naTepdepeHun

80 Judpakmus ceera
JudpaxknuoHHas pemeérka.

81 VcioBre HAOIIOIEHHS
TJIABHBIX MAaKCHMYMOB

82 Pemenue 3amau

83 [Toriepe4HOCTH CBETOBBIX
BouH. [Tonsipu3arus cBeta

84 Pemenue 3amau

85 CBeToBbI€ BJIEHUS B IPUPOJIE
O06o06mIeHNE U

86 CHCTEeMaTH3alus 3HaHUH I10
teMe "OnTuxa"

87 KonTponbHas pabota mo Teme
«OnTHukay»
['paHUIBI TPUMEHUMOCTH

88 KJIaCCHYECKON MEXaHHUKH.

3aKOHEBI QJICKTPOAUHAMUKHU U




MMPUHIUIT OTHOCHUTCIILHOCTH

89

[ToctynaTel cienuanbHOM
TEOPUH OTHOCUTEIHHOCTH

90

[IpocTpancTBEHHO-BPEMEHHOM
unTepsai. [IpeoOpazoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH.
3ame]IeHre BpEMEHU U
COKpAIlleHUE JITTHHBI

91

DHeprus U UMIYJbC
PESITUBUCTCKON YacTULIbI

92

CBs13b Macchl ¢ SHEpruen u
UMITYJIBCOM PENISITUBUCTCKOM
YacTHUIBl. DHEPTHS TTOKOS

93

PaBHOBecHOE TeII0BOE
W3JIy4YEeHHE

94

3akoH cMenieHus Buna

95

I'mnoresza M. Iimanka o
kBaHTax. ®oTOHBI

96

DHeprus U UMNyjibCc GoToHa

97

®oroaddexr. OnbiTe A. T
CroneroBa. 3aKOHbI
doTtordpdexra

98

VYpaBHeHue DiHIITeHA 17151




dororddekra. "Kpachas
rpanuna” gororddexra

Hasnenue ceera. OnwiTh [1. H.

%9 Jlebenena

100 BoJiHOBEIE CBOMCTBA YaCTHILL
Bosnbl ne bpoins. [{nuna

101 BOJIHBI Jie bpoiins u pazmepsl
o0JacTu JToKaIu3auu
JBUXKYIICHCS YaCTHUIIbI

102 KopnyckynsapHo-BOJIHOBOI
Jyaan3m

103 Judpaxus 31eKTpOHOB Ha
KpHCTaiax
Crneuunguka usmepeHuii B

104 Mukpomupe. COOTHOLLIEHUS
HEOIPEIEIEHHOCTEN
['eitzendepra

105 Pemenue rpadguyeckux 3amaq

106 Pemenue pacué€rHbix 3a1a4
KonTponbhas padota no

107 temaM: "OcHoBel CTO",
"KopmyckyisipHO-BOITHOBOMN
nyanuzm"
OMEBITEL IO UCCIIE0BAHUIO

108 cTpoeHus aroma. [InanerapHas

mojenb atoma Pesepdopaa




109

IToctynatel bopa

110

Buapl ciektpoB. CriekTp
YPOBHEN SHEPTUU aTOMaA
BOZIOpOAA

111

CronTanHOE U BBIHYXXJICHHOC
H3JIY4CHUC CBCTA

112

Jlazep

113

Hyxnonnas mozens sanpa
['eiizen0Oepra-lBaneHko.
3aps 1 MacCoOBOE YUCIIO SiIpa.
HM3oTtonkl. PagoakTHBHOCTH

114

3aKoH paIuOaKTHBHOTO
pacrnaga. CBoiicTBa
MOHU3UPYIOIIETO U3Ty4YEHUs.
BnusiHue paanoakTHBHOCTH Ha
JKUBBIE OpPTaHU3MBI.
Jo3umerpus

115

DHeprus CBA3U HyKJIOHOB B
anpe. SAnepusie cuinbl. edexr
Macchl sapa. SnepHeie
peakuuu. SaepHbie peakTopsl.
[TpoGriems! ynpaBiisieMoro
TEPMOSJIEPHOTO CHHTE3A.
DKOJIOTUYECKHUE aCTIEKThI
Pa3BUTHS SAEPHON YHEPTETUKHU

116

Merto/bl perucTpanuu u




MCCJIEI0BAHMS DJIEMEHTAPHBIX
yactull. DyHgameHTanbHbie
B3aUMOJIEUCTBUSI. baproHsl,
ME30HBI U JIENTOHEI.
IIpencrasienue o
CrangaptHoit Mmogenu. Kpapk-
TJIFOOHHAs! MOJIEIIb aJPOHOB

117

®dusuka 3a npenesamMmu
CrangapTHON Mozeu.
Témuas matepust U TEMHAsS
sHeprus. EquHcTBO
(bu3nyecKoil KapTUHBI MHUpa

118

OTanel Pa3sBUTHA aCTPOHOMMUHU.
3HaueHME ACTPpOHOMUH

119

[TprMEeHUMOCTH 3aKOHOB
busuKH 17151 O0bSICHEHUS
MPUPOIBI KOCMHUYECKUX
00BeKTOB. MeTo bl
ACTPOHOMUYECKUX
WCCIIEIOBAHU I

120

CoBpeMeHHbIE ONITUYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIIbI,
BHeaTMoc(epHast acCTpOHOMHS

121

Bun 3Bé31H0T0 Heba.
CozBe3aus, spkue 3BE37pbl,
IUIAHETHI, UX BUIMMOE
JIBHKECHUE




122

Conneunas cuctema. CoJHIIE.
ConHeyHast aKTUBHOCTb.
Uctounuk sueprun ColHia u
3BE3N

123

3BE3/bI, X OCHOBHBIE
XapakTepUCTUKHU. [luarpamma
"CreKTpagbHbINA Ki1acc —
CBETUMOCTB"

124

3Be3 16l TIIaBHOMI
[IOCJIEI0BATEIILHOCTH

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS
0 MPOUCXOKICHUH U
spoyrony CoHIa U 3BE3].
OTalIbl )KU3HU 3BE3]T

126

Mineunsiii [1yte — Hama
["aymakTnka. TUIBI ranakTUK.
YépHble ObIPHI B SApPAX
raJIaKTUK

127

Bcenennas. Paciumpenue
Bceenennoii. 3akon Xa00a.
Teopus bosnpuioro B3peiBa.
PenukToBoe n3nyyeHue

128

MacmrabHasi cTpyKTypa
Bcenennoii. MerarajgakTuka

129

Hepeménnsie npobiieMsl




ACTPOHOMHH

130

DuU3nYeCKuil MPAKTUKYM I10
teme "HccnenoBanue
MAarHUTHOTO IIOJIS
MMOCTOSSHHBIX MarHUTOB' MJIM
"UccnenoBaHue CBOMCTB
dbeppoMarHeTuKoB" UiIu
"UccneqoBanue OeiCTBUSA
IIOCTOSIHHOT'O MarHuTa Ha
paMKy ¢ TOKOM"

131

Du3nyecKuil MPaKTUKYM I10
teme "M3mepeHue cuiibl
Awmnepa" wnu "U3yuenue
3aBHCHUMOCTH CHJIBI AMIIEpa OT
CHUJIBI TOKA" WIIH
"Onpeaenenre MarHUTHON
MHAYKIIMYM HAa OCHOBE
u3MepeHus cuiibl Ammepa"

132

Pu3nYeCcKuil IPAKTUKYM I10
teMme "lccienoBanue SIBJICHUS
AJIEKTPOMATrHUTHON
WHIYKIUU'" WIN
"Onpenenenre HHIYKIUH
BUXPEBOI0 MarHUTHOTO MoJs"

133

Pu3nYecKuil IPAKTUKYM IO
TeMme "HccieqoBanue IBICHUA
camouHaykuu" wim "Coopka




MOJICJTH 3JICKTPOMArHUTHOTO
reHeparopa"

134

Pu3NYECKU IPAKTUKYM 110
teMme "M3mepenue nepuona
CBOOOIHBIX KOJICOaHUI
HUTSHOTO U MIPYXUHHOTO
MasATHHUKOB"

135

Pu3nYeCcKUil IPAKTUKYM 110
teme "[IpeoOpazoBanue
SHEPTUU B MPY>KUHHOM
MasTHHUKE"

136

Pu3nYeCcKUil IPAKTUKYM 110
teme "HccnenoBanue
MEPEMEHHOT0 TOKa Yepe3
MIOCJIE0BATENBHO
COEIMHEHHBIE KOHIEHCATOP,
KaTyILIKy ¥ pe3ucTop’ uin
"HUccnenoBanue paboThI
MCTOYHUKOB CBETa B LIETIN
MEPEMEHHOT0 TOKa"

137

Du3HUECKU IPAKTUKYM I10
teMme "M3ydyeHue napameTpoB
3BYKOBOMW BOJIHBI"

138

Pu3NUECKU IPAKTUKYM I10
teme "M3mepenue nokasarens
IIPEIOMJIEHUS CTEKIA" WiIn
"TTonrydyeHne n300paxeHus B




CHUCTEME U3 ILUIOCKOTO 3epKalia
U JTAH3E"

139

Pu3NYECKU IPAKTUKYM 110
teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO
paccTOSIHUS OT BelllecTBa (Ha
MIpUMEPE KUJKUX JIUH3)" WIH
"U3mepenune poKycHOTo
pPacCTOSHUSL PACCEUBAIOIINX
uH3"

140

Du3nyecKuil MPaKTUKYM I10
teMme "HaOmronenue
nudpakiuu, nHTephepeHInn
Y noJisipu3anuu ceera'

141

Du3HUECKU IPAKTUKYM I10
teme "OnpenencHre NMITyJIbca
U SHEPTUH PENATUBUCTCKUX
yacTul (1o ¢pororpadusm
TPEKOB 3apsDKEHHBIX YaCTHI] B
MarHuTHOM ToJie)"

142

Du3HUECKU IPAKTUKYM I10
teMe "M3MepeHne nocTossHHOM
IInanka Ha ocHOBE
uccienoBanus potoddpdexra”
nmu "HccnenoBanue
3aBHCUMOCTH CHUJIBI TOKA Yepe3
CBETOJIMOJI OT HaIpsHKEHUA"




143

Pu3NYEeCKU IPAKTUKYM 110
teme "HccnenoBanue crekTpa
pa3pekeHHOr0 aTOMapHOTO
BOJIOPOJIa U U3MEpPEHUE
nocTtostHHOM Punbepra”

144

Pu3NYECKU IPAKTUKYM 110
teme "UcciaenoBanue
paaroakTUBHOTO (poHa ¢
HCIIOJIb30BaHUEM J03UMETpa"
iy "M3ydeHue norioneHus
OeTa-yacTull aTroMUHEEM"

145

Du3nyecKuil MPaKTUKYM I10
teme "HaOmronenus 38€34HOT0
Heba HeBOOPYKEHHBIM IJ1a30M
C HCIOJIL30BaHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUN
TSl OTIPEJICIICHHS TIOJIOKEHH S
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOro
NOJTyLIApHsL U IPKUE 3BE3/IBI"
unu "HaOmio1eHus B TeJIeCKOn
JlyHsl, U1aHET, TYMAHHOCTEN U
3BE3QHBIX CKOIIICHUH"

146

O060061EHNE U
cucreMaTu3anus 3Hauuu. Poib
(GU3UKN U aCTPOHOMHH B




3KOHOMUYECCKOMH,
TEXHOJIOTUYCCKOM,
COLIMAJIBHON U DTUYECKOH
chepax neaTenbHOCTH
YeJIoBeKa

147

O0o061IeHNE U
cucTtemarusanus 3HaHu. Poib
1 MECTO (PU3HKHU U
aCTPOHOMHUHU B COBPEMEHHOU
Hay4YHOU KapTHHE MHUpa

148

O06o0061IEHNE U
cHCcTEMAaTU3alus 3HaHui. Porb
buznyeckoif Teopuu B
bopMHUpOBaHUH
IIPEJICTaBICHUN O PU3NUYECKON
KapTUHE MHUPA, MECTO
(bU3HYEeCKON KapTUHBI MUpa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyUYHBIX
MPEACTABICHUI O IPUPOJE

149

0O00011eHue u
cUcTeMaTHu3anus 3HaHUHU [0
teme "Kunemaruka"

150

0O00011eHne n
cUCTeMaTHU3alus 3HaHWH 110
Tteme "Kunemaruka"

151

0O000meHne n




cUCTeMaTu3alus 3HaHuHU 110
teme "Jlunamuka"

152

O0o0061IeH e U
cucTeMaTu3aIys 3HaHuM 110
teme "Craruka TBEpIOro
Tema"

153

O0o061IeH e U
cHCTeMaTH3amnys 3HaHUH 110
TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

154

O6o006menne u
cHUCTeMaTU3alus 3HaHUH 110
teMe "OCHOBBI MOJIEKYIISIPHO-
KMHETH4Yeckoi Teopun"

155

0O00011eHNEe U
cucTeMaTu3aIns 3HaHuH 110
teme "TepMmoauHaMuka.
TennoBrle MalIuHbBL"

156

0O00011eHue u
cHCTeMaTH3amus 3HaHUH 110
TeMe "ArperaTHbl€ COCTOSTHUS
BelecTBa. MazoBbie
nepexonnr”

157

0O0001eHne n
CHUCTEMAaTU3als 3HaHUH 110
TeMme "DnekTpuieckoe nosue"




158

O0o061IeH e U
cHCcTeMaTH3amys 3HaHUH 110
TeMe "IlocToAHHBIN
3NIEKTPUYECKUM TOK"

159

O06006menne u
CHUCTeMaTU3als 3HAaHUH 110
Teme "TOoKM B pa3IMUHbIX
cpenax"

160

O06o0061IEHNE U
cUCTeMaTu3alus 3HaHUH 10
TeMme "MaruutHoe noJje"

161

PesepBubliil ypok. O60611eHIE
¥ CHCTEMAaTu3alus 3HAaHUK 110
TeMe "DIIeKTpOMarHuTHas

UHIyKIus"

162

Peseprubriil ypok. O60611eHIE
U CHCTEMATH3aIlHs 3HAHUH 110
TeMe "MexaHn4YecKue
Konebanus"

163

PeseprubIil ypok. O606111eHIE
U CHUCTEMaTU3allus 3HAaHUH 1O
TeMe "DIIeKTpOMarHUTHbIE
Kosiebanus"

164

PesepBHbIil ypok. O60061IeHIE
M CUCTEMAaTHU3aIMs 3HAHUH 110
TeMme "MexaHHyeCcKue U




AJIEKTPOMArHUTHBIE BOJIHBI"

165

PesepBHbIil ypok. O6006111eHIE
U CHCTEMAaTH3alus 3HAHUHN TT0
teme "OnTuka"

166

PesepBHbIil ypok. O600611IeHIE
Y CHCTEMAaTH3allus 3HAaHUU 110
teme "OcHoBrl CTO"

167

PesepBHblit ypok. O600111eHNE
U CHCTEeMaTu3alus 3HAaHUU 110
teme "KopnyckyispHo-
BOJIHOBOM JTyayin3m"

168

PesepBHblii ypok. O60011eHNE
Y CHCTEMAaTH3allus 3HAaHUU 110
teme "®uznka aroma"

169

PesepBHblit ypok. O60011eHNE
M CUCTEMaTH3alis 3HAHUH 110
teMe "®u3nuKa aTOMHOTO s]Ipa
Y DJIEMEHTapHBIX YacTuil"

170

PesepBHblit ypok. O60011eHNE
U CHCTeMaTu3alus 3HAaHUU TI0
TeMe "DIeMEeHThI
acTpodpuzuxu”

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

170

16







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET






