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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE CpelHEro o0miero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUNW U TpeOoBaHUN K pe3yJbTaTaM
OCBOCHHMSI OCHOBHOUM 00pa30BaTEIbHOW MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC COO, a Takxke ¢ yu€tom denepalibHON paboyel MporpamMMmbl
BocnuTaHuss W KoHuenuuu mnpenojaBaHus y4eOHOro IpeaMeTa
«Dduzuka» B 00pa3zoBaTelbHBIX opraHuzanusax Poccuiickont denepanuu,
peanu3yoIMX OCHOBHBIE 00pa30BaTEIbHbIE IPOTPAMMBI.

[Iporpamma 1o ¢usuke ompeaenser 00s3aTeIbHOE MPEIMETHOE
coliepKaHUe, YCTaHABIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTD
U3Y4YeHUS] TEM U  pa3felioB ydyeOHOro ImpeaMmeTa C  Y4ETOM
MEXIPEIMETHBIX ¥ BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTro
npolecca, BO3PACTHBIX OCOOEHHOCTeH oOywaromuxcs. [Iporpamma 1o
busuke Aa€T MpeacTaBiICHUE O LENSAX, COJAEP)KaHUM, OOIIel CTpaTeruu
oOy4eHus1, BOCIUTAHUS U Pa3BUTHS 00YUAIOIIUXCS CPEICTBAMHU YUEOHOTO
npenamera «Pu3rkay Ha yriayOoJaéHHOM YPOBHE.

N3yuenune kypca Gu3uKA yriyOJEHHOTO YPOBHSI  TO3BOJISET
peanu3oBaTh 3a7a4l MpodecCHOHANTBHOW OpUEHTAllUU, HAIpPABJICHO Ha
CO3J]aHUE YCJIOBHM JUIsl TPOSIBJICHUS CBOMX WHTEIUICKTYAIbHBIX H
TBOPUECKUX  CIOCOOHOCTEM  KaxAbiM  OOydYaloIIMMCS, KOTOpHIE
HEOOXOMUMBl I  TPOJOJDKEHUST O0O0pa3oBaHUSA B  OpraHU3aIUsaX
npodeccoHaTbHOTO 00pa30BaHuUs M0 PA3TUYHBIM (PU3UKO-TEXHUYECKUM
Y MH)XCHEPHBIM CIIEIUATBLHOCTSIM.

B nporpamme 1o ¢usuke onpenenstoTcs IIaHUpyeMbIe pe3yIbTaThl
OCBOCHMS Kypca (DU3MKH Ha YPOBHE CpEAHEro o0OIiero oOpa3oBaHUS:
JUYHOCTHBIE, METaNPEeIMETHBIE, TPeAMETHBIC (Ha YIIIyOJIEHHOM YPOBHE).
HaydHo-MeTomomornyeckoii OCHOBOW JiJisi pa3pabOTKH TpeOOBaHUU K
JUYHOCTHBIM,  METAlpeAMETHbIM H  TPEIAMETHBIM  pe3yibTaTam
00y4Jaronuxcsi, OCBOMBIIUX MPOrpamMMmy 1o (U3MKe Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs Ha YIIIYOJIEHHOM YypOBHE, SIBISIETCS CHCTEMHO-
NEeATEIbHOCTHBIN MOIXO/I.

[Iporpamma mo Gu3uKe BKIIOYACT:

IUTAaHUpYEMbIE  pe3yJbTaThl  OCBOEHHUA Kypca (U3UMKM  HA
yrayOn&éHHOM ypOBHE, B TOM YHCIIE MPEAMETHBIC Pe3yIbTaThl MO rojam
o0yueHus;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

[Iporpamma 1o (u3uKe UMEET MPUMEPHBII XapaKTep U MOXKET OBITh
UCIIOJIb30BaHA YYUTEISIMU (U3UKU I COCTABJICHHUS CBOMX pabOumx
IPOrpaMm.

[Iporpamma 1o (¢u3KMKEe HE CKOBBIBAET TBOPYECKYIO WHUIIMATUBY
YUHUTENIeH U TPEIOCTaBISET BO3MOKHOCTH JUIsl PEaTUu3aliyi Pa3TuIHBIX
METOJAMYECKUX TOJIXO0JI0OB K TpErnojiaBaHuio (Pu3uku Ha yriayOoa&éHHOM
YpPOBHE TpH YCIOBUU COXpPAHEHUs O0O0s3aTEIHbHOM YacTH COJEpKaHUs
Kypca.

du3nka Kak Hayka 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIbI, BEICTYTIAS
B KaueCcTBE Y4EOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIICCTBEHHBIN BKJIA
B CHCTeMy 3HaHWU 00 okpyxarorem mupe. [llkonpHbIN Kype dU3NKN —
CUCTEMOOOPA3YIONUH ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIBKY (PU3HUECKHE 3aKOHBI JIKAT B OCHOBE MPOIIECCOB U SIBJICHUIA,
M3y4aeMbIX XHMHEH, Ouosorueu, ¢usndeckol reorpaduern wu



actpoHoMueil. Mcmonp30BaHWEe W aKTHUBHOE NpPUMEHEHUE (PU3HUYECKUX
3HAHUI OMNpeNeNniI0o XapakTep W OypHOE pa3BUTHE pPa3HOOOPa3HBIX
TEXHOJIOTUNA B cdepe SHEPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA,
MOJIYYCHHsS] HOBBIX MaTEpHAJIOB C 3aJlaHHBIMU CBoMcTBamu. M3yueHue
(GU3MKKM BHOCHUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAy4yHOM KapTHUHBI Mupa oOywaromierocs, B (OpPMHPOBAHHUE YMEHHIA
NPUMEHSATh HAYYHBIM METOJ MO3HAHUS MPU BHINOJHEHUU UMHU y4E€OHBIX
HWCCIIeOBaHMUM.

B ocHoBy kypca (pu3uku Ha ypoBHE CpeHEro 00111ero oopa3oBaHus
MOJIOKEH Psifl UJeH, KOTOpPble MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €ro
OCTPOECHUSI.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEHl Kypc sBIseTCA
JIOTUYECKHU 3aBEPIIEHHBIM, OH COACPKUT MaTepuall W3 BCEX pa3JelioB
(GU3MKK, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOW, TaK M COBPEMEHHOMU
(puzuku.

Hoen zenepanuzayuu. B CcOOTBETCTBUHM C HEH MaTepuan Kypca
bus3uku 00beAMHEH BOKpPYT (U3MYecKux Teopuil. Bemymum B Kypce
aBisieTcs:  (GOpPMHUPOBAHUE TMPEACTABICHUM O CTPYKTYPHBIX YPOBHSX
MaTEpHH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE  peanuzanus  NOpeanoyaract
UCIIOJIb30BAaHUE TYMAHMTAPHOTO TMOTEHIMana (U3MUECKOW HAYKH,
OCMBICTICHUE CBSI3M Pa3BUTHS (PU3UKH C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMU, HPABCTBEHHBIMU u AKOJIOTUYECKUMU
npobiemMamu.

Hoesa npuxnaonoii nanpagnennocmu. Kypc pusuku yriry0i€HHOTO
YPOBHS TPEANoaraeT 3HakOMCTBO C IIUPOKUM KPYroM TEXHUYECKUX U
TEXHOJIOTUYECKUX TMPWIOKEHUN HU3YYEHHBIX Teopuid U 3akoHOB. [Ipm
ATOM pacCcMaTpPUBAIOTCS Ha YpPOBHE OOMIMX TPEACTAaBICHUNA U
COBPEMEHHbBIC TEXHUYECKUE YCTPONCTBA, M TEXHOJIOTHH.

Hoea 3konocuszayuu  peannsyercs IOCPEACTBOM  BBEICHUS
AJIEMEHTOB COJICPXKAHUS, TOCBSIIEHHBIX HKOJOTHYECKUM TpodiemMam
COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C PA3BUTUEM TEXHUKHU U TEXHOJIOTHH,
a TakKe 00CYXIEHHUSI MPOOJIEM PAIMOHATBLHOTO MPUPOONOIH30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

OcBoeHue conepxkaHusi TPOrpaMMmbl 1O (U3UKE JODKHO OBITh
MOCTPOEHO Ha MPHUHIIUIIAX CHUCTEMHO-ACATEIBHOCTHOTO moaxona. [lis
bu3NKK peanuzarusi 3TUX MPUHIUMIOB 0a3upyeTcs Ha HCIOIb30BAHUU
CaMOCTOSITENIbHOTO  DKCIIEPUMEHTAa KaK TOCTOSHHO JICMCTBYIOIIETO
dakropa yueOHoro nporiecca. s yriyOn€HHOro ypoBHS — 3TO CHCTEMa
CaMOCTOSITEIbHOTO ~ YYEHHYECKOTO  OKCIEPUMEHTa,  BKIIOYAOIIETO
(dbpoHTaNbHBIE YYEHUYECKHE OIBITHI MPU HW3YyYEHWH HOBOTO Marepuala,
nabopaTopHbie pabOThI ¥ pabOTHI MPaKTUKyMa. [Ipu 3TOM BO3MOKHBEI JBa
crocoba peanuzaruu  (U3HUECKOTO TMpaKkTHKyma. B mepBom ciydae
MPaKTUKYM mpoBoAuTcs aubo B kouie 10 m 11 xmaccoB, nubo mocie
[IEPBOTO U BTOPOTO MOJYrOAWM B KaXJOM M3 OTHUX KiIaccoB. Bropon
Croco0 — ATO MHTETpaIys padoT MPAKTHKyMa B CUCTEMY JaOOpaTOPHBIX
paboT, KOTOpBIC MPOBOAATCS B TIpoliecce U3ydeHus paszaena (temsr). [Ipu
9TOM TIOJ paboTaMM TPAKTUKyMa TIOHUMAETCS CaMOCTOSTEIHLHOE
WCCJIEIOBAHUE, KOTOPOE TMPOBOJMUTCS IO PYKOBOJACTBY CBEPHYTOTO,
0000mEHHOr0 BHUa 0€3 MOIIaroBoi HHCTPYKIUH.



B nporpamme no ¢(usuke cucteMa y4eHMUECKOTO SKCIEpUMEHTA,
1abopaTOpHBIX PabOT U MPAKTUKyMa MPEJICTABIIEHA €IUHBIM MEPEUHEM.
Bbibop TemaTHKK Al 3TUX BHUJAOB YYEHHYECKHUX MPAKTHUECKUX padOT
OCYUIIECTBJISIETCS. yYaCTHUKaAMU 00pa30BaTENbHOTO MpOoliecca MCXOJs U3
O0COOEHHOCTEW MOYypOYHOro IUJIAHUPOBAHMS U OCHAIECHUS KaOWHeTa
¢usuku. Ilpm »TOoM oOecrieunBaeTcs OBJAJEHUE OOyYarOUUMUCA
YMEHUSIMU MPOBOJIUTH MPSMbIE M KOCBEHHBIE U3MEPEHUsI, UCCIIECIOBAHUS
3aBUCUMOCTEH (PM3UUECKUX BEJIMYMH U MOCTAHOBKY OMBITOB IO IIPOBEPKE
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,  TIO3BOJIIOIIME  MPUMEHSITh  U3YYCHHbIE  3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJIHOTO paszfena Kypca, TaK W HHTErpupys
NpUMEHEHUE 3HAHWM M3 PAa3HBIX pa3feioB. [[s KauecTBEHHBIX 3ajad
OPUOPUTETOM  SIBJISIIOTCA ~ 3a/laHMsl  Ha  OOBsICHEHUE/TIpeICKa3aHue
npoTeKkaHusi GU3NUECKUX SBJICHUM U MPOIIECCOB B OKPYKAIOIIEH >KU3HHU,
TpeOyroiue BbhIOOpa (U3MUECKOW MOJEIH ISl CUTyallud MPaKTHUKO-
OpUEHTHPOBAHHOTO XapakTepa.

B cootBerctBun ¢ TpedoBanuamu GI'OC COO x marepuaibHO-
TEXHUYECKOMY O0O€CleueHuI0 Yy4eOHOoro mporecca Kypc (pusuku
yrayOnEHHOTO YpOBHS Ha YpPOBHE cpeaHero oOiero o0pa3oBaHuUs
JOJDKEH HM3Yy4yaThCsi B YCIOBUSIX MpeaMETHOTo kabuHera. B kaOunHete
GbU3UKK TOJKHO OBITH HEoO0XoauMoe jJabopaTopHOe 000pYyIOBaHUE JIS
BBITIOJIHEHUS YKa3aHHBIX B MPOTrpaMMe 1Mo (PU3KMKEe YUEHUUECKHUX OIBITOB,
1a60paTOPHBIX padOT U padOT MPAKTUKYMA, a TAKKE JTEMOHCTPAIIMOHHOE
obopyoBaHue.

JleMoHCTpalinoHHOE 000pyIoBaHue (HOPMHUPYETCS B COOTBETCTBHUU
C TMPUHIWAIOM MHUHUMAIBHOM  JIOCTAaTOYHOCTH U  00OecleurBaeT
MIOCTAHOBKY TEPEUYUCIICHHBIX B TMporpaMme MO0 (QHU3UKE KIHOYEBBIX
JEMOHCTpALUN JUIsl UCCIIEOBAHUS M3Y4aeMbIX SIBICHUW M TMPOIECCOB,
OMIIUPUYECKUX H  (PYHIAMEHTAJIBHBIX 3aKOHOB, WX TEXHUYECKUX
IIPUMEHEHHM.

JlabopaTopHoe 0O0OpyAOBaHHE I YYCHHUYECKHUX MPAKTHUYECKUX
paboTr dopmupyercsi B BHIAE TEMAaTHYECKUX  KOMIUIGKTOB H
obecrieunBaeTcsl B pacuére OJHOTO KOMIUIEKTa Ha JBYX OOYyYaroluxcs.
TemaTudyeckrue KOMIUIEKTHI 1a00paTOPHOTO 000PYOBAHUS JOJIKHBI OBIThH
MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUU aHAJIOTOBBIX U IU(PPOBHIX
npuOOpOB, a TaKKe KOMITBIOTEPHBIX H3MEPHUTEIIBHBIX CHUCTEM B BHJIC
1 pOoBBIX JabopaTopuil.

OCHOBHBIMH TEJISIMH HU3y4deHUs (PU3MKu B 0O0IIeM oOpa3oBaHUU
SIBJISTFOTCSI:

dbopMHupoBaHMEe UWHTEpPECA U CTPEMIJICHHS OOy4alomuxcs K
HAy49HOMY W3yYCHUIO TPHUPOJIbI, PA3BUTHE WX HHTCIICKTYAIbHBIX H
TBOPUYECKHUX CIIOCOOHOCTEN;

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

dbopMHupOBaHWE HAYYHOTO MHPOBO33PECHHUS KaK  pe3ysibTara
M3Y4EHUSI OCHOB CTPOEHUsS Martepud W (yHIaMEHTAIbHBIX 3aKOHOB
busuKy;



dopMupoBaHHEe yMEHHUU OOBACHATH SBICHUS C HCIOJIH30BAHHUEM
(GU3NYIECKUX 3HAHUIA U HAYYHBIX JIOKA3aTeIbCTB;

dopMupoBaHrE TPEACTABICHUH O poiMu (PHU3UKUA s Pa3BUTHUSA
IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE TIPEJCTABICHWH O BO3MOXHBIX cdepax Oymymiei
po(heCCUOHATTLHOU JIESTEIIBHOCTH, CBSI3aHHBIX C (PM3UKOH, MOATOTOBKA K
JaJbHEHIIIeMy 00y4eHHIO B STOM HaIlpPaBJICHUH.

JlocTKeHHE ATHX Ieliel 00ecTieunBaeTCsl PEIICHUEM CIICTYIOIINX
3a/1a4 B TpoIlecce U3yueHUs Kypca PU3UKHA Ha yPOBHE CPEIHEr0 OOIIEeTro
00pa3oBaHUs:

NpuOOpEeTeHHEe CHUCTeMbl 3HaHMM 00 o0mmux  (QU3NYECKUX
3aKOHOMEPHOCTSIX,  3aKOHAaX,  TEOpHUAX,  BKIOYas  MEXaHHKY,
MOJICKYJISIpHYIO (U3HKY, DJICKTPOJAMHAMUKY, KBAHTOBYIO (HU3HKY H
AJIEMEHTHI acTPOPHU3HUKH;

dbopMHpoBaHWE YMEHUN NPUMEHSTh TCOPETUUYECKUE 3HAHUS s
oObscHeHUsST (UBMUECKUX SBJICHUM B TIPUPOAE U IS TMPUHATUS
MIPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PAa3IUYHbIX 337a4 C SIBHO 3aJaHHOU
¢u3nyueckoil MoOJIeNbIo, 3ajad, MOJpa3yMEBAIOIIUX CaMOCTOSITEIHLHOE
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  IUJIAHUPOBAHUS U
npoBeeHnusT (PU3UYECKUX HKCICPUMEHTOB, aHalu3a W WHTEPIpPETAINH
uH(pOpMaINH, ONIPEACIICHNs IOCTOBEPHOCTH MOJyYEHHOIO PE3ybTaTa;

CO3JJaHME  YCIOBUM  JUIsl  pa3BUTUS  YMEHUHM  TMPOEKTHO-
HCCJIE0BATEIbCKOM, TBOPUECKOU AEATEIbHOCTH;

pa3BuTHE MHTEpeca K chepaM npodecCHOHATBHOU JAESITENIbHOCTH,
CBSI3aHHOU ¢ (PU3HUKOM.

B cootBerctBun ¢ TtpeboBanusimu DPI'OC COO yroyOnéHHBIHN
YpOBEHb M3y4eHHs ydueOHOTo npeamera «Dusnkay Ha ypoBHE CpPEIHETO
oOmiero oOpa3oBaHMsi BBIOMpAETCS OOYUYAIOIMIUMHUCS, IUIAHUPYIOIMIUMHU
IPOJOJDKEHHE 00pa30BaHus MO CHEIUATBHOCTIM (DU3UKO-TEXHHYECKOTO
npodus.

Ha uzyuenue usuku (yriyOon€HHBIN ypOBEHb) Ha YPOBHE CPETHETO
obmero oopazoBanus orBoautcsa 340 gacos: B 10 kmacce — 170 yacos (5
4yacoB B Henelno), B 11 kimacce — 170 gacoB (5 9acoB B HEJEIIO).

[Ipenyaraemeiii B nmporpamme mno (pusuke nepeueHsb J1adopaTOPHBIX
U MPAKTHYECKUX pabOT SBISETCS PEKOMEHJIOBAHHBIM, YUYUTENb JElacT
BBIOOp TPOBEJEHUS JIA0OPATOPHBIX PadOT W OMBITOB C YYETOM
WHIUBUTYTBHBIX 0COOEHHOCTEH 00y4JaroIINXCsl.



COIEPKAHUE OBYYEHUA
10 KITACC

Paznen 1. HayyHblid MeTO/ MO3HAHMS IPUPOBI.

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

OKCIIEpUMEHT M TEOpUs B MPOLECCE TMO3HAHUS MPUPOIBI.
HabGnronenue u skciepuMeHT B QU3HKE.

Cnocobbl  u3MepeHuss (U3MUECKUX BEJIWYMH (aHAJIOrOBBIE U
u(GpOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE JATYMKOBBIC
CHUCTEMBI).

[TorpemrHoct u3MepeHui (puanyeckux BenudyuH (abCoOTHAsA |
OTHOCUTEJIbHAs).

MopnenupoBaHue buznuecKux SIBJICHUI 151 IIPOLIECCOB
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPJOE TEJO, UCaTbHAS KUIKOCTH,
UJCaIbHBIA Ta3, TOYEUYHbIM 3apsan). ['unoreza. PuU3NUECKUNl 3aKOH,
TPaHUIbl €r0 IPUMEHUMOCTH. DU3nuecKas Teopusi.

Pons u Mecro gusuku B (pOpMUpPOBAaHMM COBPEMEHHON HAY4YHOM
KApTUHBI MUPA, B MPAKTUYECKON JIEATEIBHOCTH JIFOACH.

Yuenuueckui IKCnepumenm, naoopamopHnvlie  padomeoi,
NPaAKmuKym.

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

3HakoMCTBO ¢ IudpoBoil nadopatopueir no ¢usmuke. [Ipumepsi
U3MepeHUs (U3UYECKUX BEJIMYMH TIPU TOMOIIM  KOMITBIOTEPHBIX
JNATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe JBUKEHHE. (OTHOCUTEIBHOCTh MEXAaHUYECKOTO
nBwxkeHnsa. Cucrema oTcuéTa.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pagunyc-BexkTop MaTepuasibHOM TOYKH, €ro IPOCKUUH Ha OCH
cUCTeMbl KoopAauHaT. TpaekTopusi.

[lepemenienne, CKOpOCTh (CpemHAS CKOPOCTh, MTHOBEHHAs
CKOpPOCTh) U YCKOPEHHE MAaTepHAIbHOM TOYKH, UX MPOEKIUU Ha OCHU
cucteMbl KoopauHat. ClloxkeHUe MepeMeNIeHUN U CI0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE TMPSIMOJIMHEUHOE JIBUKECHUE.
3aBUCHUMOCTh KOOPJAMHAT, CKOPOCTH, YCKOPEHHSI M MYyTH MaTE€pUaIbHON
TOYKHU OT BPEMEHHU U UX rpaduKH.

CBobOosHOE TazeHue. Y CKOpeHHe CBOOOIHOTO majacHus. JIBrKeHne
Tena, OPOIICHHOTO TOJ YyIIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJWHAT,
CKOPOCTHU Y YCKOPEHUSI MAaTepUATLHON TOYKU OT BPEMEHH M UX TPaPUKH.

KpuBonuuenHnoe nBuxeHue. J|BHKEHME MATEPUAIBHOM TOYKHU I10
OKPYKHOCTH. YTJIOBass W JUHEWHas ckopocTh. llepwox u wyacrtora
obpamenus.  lleHTpocTpemuTenbHoe  (HOpMaidbHOE),  KacaTeabHOE
(TaHT€HIMAIBHOE) U TIOJIHOE YCKOPEHUE MaTepUaIbHON TOUKH.

TexHuueckne  yCTPOMCTBA U TEXHOJOTHMYECKHE  IMPOLIECCHI:
CIIUJIOMETP, IBUKEHUE CHAPSIOB, IIEMHBIE, MIECTEPEHYATHIE U PEMEHHBIE
nepeaadn, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.



Mopgenp cucrtemMbl OTCYETA, WIUIIOCTpAUUs KUHEMAaTHYECKHUX
XapaKTEpUCTHK JBUKCHHUS.

CriocoObl uccien0BaHusl IBUKEHU.

NnnmtocTtpanusi npelenbHOro Mepexoia U U3MEPEHHE MTHOBEHHOM
CKOPOCTH.

[IpeoOpa3zoBanue NBUKEHUIN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3yX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

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

Hanpasnenue ckopocTu pu ABUKEHUH MO OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHHE MyTEW, TPACKTOPUH, CKOPOCTEH NBHXKEHUS OJHOTO H
TOTO € TeJa B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckui IKCnepumenm, aabopamopHvlie  padomol,
NPAKmMuKym.

N3ydyeHne HEPABHOMEPHOTO MABUKEHHSI C LEJNbI0 ONpPEACIICHUS
MTHOBEHHOW CKOPOCTH.

N3MepeHne yckOpeHHUsi MpU MOPSIMOJMHEHHOM PaBHOYCKOPEHHOM
JIBW)KEHUU 110 HAKJIOHHOM MIIOCKOCTH.

HccnenoBanne  3aBUCUMOCTM  MYTH  OT  BPEMEHU  NpPH
PAaBHOYCKOPEHHOM JIBUKEHUH.

N3mepenne yckopeHHs CBOOOJHOTO TMajeHus (PEKOMEHIOBAHO
UCII0JIb30BaHuE UG POBOI TabOpaTOpun).

N3yuenue nBukeHus Tena, OpoIeHHOTO FOpU30HTaIbHO. [IpoBepka
TUIIOTE3bl O TMPSIMOM  MPONOPUHOHAIIBHOW  3aBUCUMOCTH  MEXKAY
JNATbHOCTBIO MOJIETA U HAYAJIbHOW CKOPOCTBIO TeJa.

N3ydenne ABWIKEHHSI Tela IO OKPYKHOCTH C IOCTOSIHHOM IO
MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tepuojaa OOparieHus: KOHHYECKOTO
MasTHUKA OT €ro MapaMmeTpoB.

Tema 2. /lunamuxa.

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

Macca tena. Cuna. [IpyHuun cynepno3unmu cui.

Bropoii 3akoH HeroToHa 1151 MarepraibHON TOYKH.

Tpernii 3ak0H Hpr0TOHA UIs1 MaTepUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPaBUTALIMOHHOM
Y NHEPTHOM MACCHI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOTO TAaJACHHUS OT
BBICOTHI HAaJl TIOBEPXHOCTBIO TUIAHETHI M OT TeorpauyecKoil MIUPOTHI.
JIBmxeHue HeOECHBIX TeNn W WX CIyTHHKOB. 3akoHbl Kermepa. Ilepsas
KOCMHYECKAsI CKOPOCTb.

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

Cuna tpenusa. Cyxoe tpenue. Cuia TPEHHS CKOJBXKEHUS U CHUJA
tpeHus: mokosi. Koaddumument Ttpenus. Cuna CONPOTHBICHHUS TIPH
JIBI)KCHUU TeJa B JKUJIKOCTH WIHM raze, €€ 3aBUCUMOCTb OT CKOpPOCTHU
OTHOCHUTEIBHOTO JBUKEHHUSI.

Hasnenue. ['uapocrarnueckoe napiaenue. Cuita Apxumena.



TexHuyeckue yCTpOHMCTBA M TEXHOJOTMYECKHE  IPOLIECCHI:
NOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBukeHus Tel B MHEPLUUATBHBIX U HEMHEPIHATIbHBIX
CUCTEMaxX OTCYETA.

[IpyHIMI OTHOCHUTEIBHOCTH.

Kauenue pAByX UWIMHOPOB WJIM IIAPOB PA3HOM MAacChl C
OJIMHAKOBBIM YCKOPEHUEM OTHOCHTEIBHO HEWHEPUHUAIBHOW CHUCTEMBI
OTCU€Ta.

CpaBHEHHE pPaBHOACHCTBYIOIIEH MPUIIOKEHHBIX K TEIy CHI C
IPOU3BENCHUEM MACCHI TEJIa HA €T0 YCKOPEHNE B MHEPIMAJILHON CUCTEME
OTCU€Ta.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

N3mepeHne macc o B3aUMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U TAJCHUH.

[leHTpoOEKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuii IKCnepumenm, aabopamopHvle  pabomol,
NPAKmMuKym.

N3mepenne paBHOAEWUCTBYIONMICH CWJI TpU JABUKEHUM Opycka o
HAaKJIOHHOM IIOCKOCTH.

[IpoBepka rUmoTe3sl 0 HE3ABUCUMOCTU BPEMEHU JBUKEHUSI OpycKa
10 HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MaCCHI.

HUccnenoBanne 3aBUCHUMOCTH CHJI YNPYTOCTH, BO3HUKAOIIUX B
IpY>XKUHE U PE3UHOBOM 00pasiie, OT Ux JAepopMaliuu.

N3yyeHne  OBWKEHHUST  CHUCTEMbI  TEJ, CBS3aHHBIX  HUTBHIO,
NEPEKUHYTON uepe3 JETKHil OJI0K.

N3mepenne kod(pduiimeHTa TpeHUS IO BEJIMYMHE YIIIOBOTO
k03 durrenta 3aBucuMoctu Frp(N).

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

N3yueHne nBrKeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAoe Teno. lloctynmaTenbHOe W BpalaTeabHOE
JIBWXKEHHUE TBEPIAOIO Tesna. MOMEHT CUJIbl OTHOCUTEIIBHO OCH BPALCHHUS.
[Ineyo cunbl. CrioxkeHue CUJl, TPWIOKEHHBIX K TBEpIoMy Teny. LleHTp
TSXKECTH TEJIA.

VYciioBusl paBHOBECUS TBEPAOTO TENA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuueckue yCTpPOMCTBA U TEXHOJOTHMYECKUE  IPOLIECCHI:
KPOHIITENH, CTPOUTENIbHBIN KPaH, PEIIETYAThIE KOHCTPYKIIUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii JKCnepumenm, aabopamopHvle  pabomol,
nPaAKmuKym.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIOTO TeA, UMEIOLIETO OCh
BpAILICHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacUYET CUJT yIIPYTOCTH.



N3yueHne ycTOMYMBOCTH TBEPIOrO TEJA, HMMEIOLIETO IUJIOMIAb
OTIOPBI.

Tema 4. 3akonsl coxpaneHus 6 MexaHuke.

NmMnynbec maTepuanbHOM TOYKH, CUCTEMBI MaTEPHAIbHBIX TOYEK.
[lenTp Macc cCHCTEMBI MaT€pUABHBIX TOYEK. TeopeMa O [BUKEHUU
LEHTpa Macc.

NMnynbe cUilbl 1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

MoMeHT wuMIyibca MaTtepuanbHOl Touku. IIpencraBienue o
COXpPaHEHUU MOMEHTA UMITYJIbCA B [IEHTPAIbHBIX MOJISAX.

PaGota cuiapl Ha ManoM H Ha KOHEYHOM I[E€pEMEIICHUHU.
['paduueckoe npeacTaBiaeHrue pabOTHI CUITBL.

MoIHOCTb CHIIBI.

Kunernueckass oHeprusi MarepuaibHOM Touku. Teopema 00
U3MEHEHUU KMHETUYECKON DHEPTMU MAaTEPUAIbHON TOUKH.

[loreHunanbHple W HENOTEHUUAIbHBIE CUJbl. lloTeHIManbHas
sHeprus. [loTeHnmanbHas sHEprus ynpyro 1eGopMUpOBaHHON MIPY>KUHBI.
[TorenuunanbHasg 3HEprus Tejaa B OJHOPOAHOM TI'PABUTALMOHHOM IIOJIE.
[TorenuunanbHasg 3HEPrus Tejaa B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO
mapa (BHyTpu U BHE 1mapa). Bropas kocMuueckas CKOpOCTh. TpeTbs
KOCMUYECKast CKOPOCTb.

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

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyiun sl MACalbHOM KUJAKOCTH KakK CIEACTBUE
3aKOHA COXPAHEHUSI MEXaHUYECKOU IHEPTUU.

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

Hemoncmpauuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

HN3mepenune MOITHOCTH CHJIBL.

N3meHenune sHepruu Tena Mpu COBEPIICHUN PabOTHI.

B3aumHbIe npeBpalieHnss KHHETUYECKOW U NTOTEHIIMAJIbHOU SHEPTUI
IIPY JICUCTBUM HA TEJIO CUJIbI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTUH MPU CBOOOTHOM TaICHHH.

Yuenuueckui IKCnepumenm, nabopamopHvlie  padomeoi,
NPAKmMuKym.

N3mepenune umirynbca Tesna no TOpMO3HOMY ITYTH.

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

CpaBHEHHE U3MEHEHUSI UMITYJIbCA TEJa C UMITYJIbCOM CHJIBI.

Uccnenosanue COXPAHEHUS UMITYJIbCA npu yIOpyrom
B3aMMOJECHUCTBUH.

N3mepeHne KHHETUYECKOM YHEPTUM TEJIA 110 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHHUSI TMOTECHIHAIBHOM SHEPrUU MPYKUHBI C
paboTOM CHIIBI TPEHHSI.



Onpenenenue pabOThl CHUIIBI TPEHHUS] TPU JABWXKEHUU TeNa 110
HAKJIOHHOM TIJIOCKOCTH.

Paznen 3. MoJsiekyasipHasi Gu3nKa ¥ TEPMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJSIPHO-KMHETUYECKOW  TECOPUH
(MKT), ux onsiTHOE 000ocHOBanue. Auddy3us. BpoyHoBckoe nBMXEHUE.
XapakTep ABMKEHHS M B3aMMOJCHCTBUS YacTWIl BemiectBa. Mopenn
CTPOCHHUS Ta30B, XKUAKOCTEH U TBEPABIX TEN U OOBSICHEHUE CBOWCTB
BEILIECTBA HAa OCHOBE JTHUX Mojened. Macca W pa3Mepbl MOJEKYI
(atomoB). KonnuectBo Bemiectsa. [locTtostHHas ABorajipo.

TeroBoe paBHOBecue. TemrepaTypa U CIOCOObI €€ W3MEpEHHUS.
[IIkana temmnepatyp Llenbcus.

Mopenbs MaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOpPHH:
YacTULBl Ta3a JBWXKYTCS XaOTUYECKM U HE B3aWMOJICUCTBYIOT APYT C
IPYTOM.

I'azoBbIE 3aKOHBI. YpaBHeHue MenneneeBa—KiamneiipoHa.
AGcomoTHas TeMmriepatypa (mikana temrepatyp KenbBuHa). 3akoH
JansToHa. M3omponeccsl B UACAIbHOM Ta3e ¢ NOCTOSHHBIM KOJIUYECTBOM
BemecTBa. [ 'paduueckoe TMpeACTaBICHHE M3OMPOIECCOB: HU30TEpPMa,
u30Xxopa, u300apa.

CBsi3pb MEXIy [OaBICHUEM U CpPEOHEH KUHETUYECKOW >SHeprueu
NOCTYNAaTEIbHOTO TEIUIOBOIO JBUKEHHS MOJIEKYJl HJICAIbHOTO Ta3a
(OCHOBHOE ypaBHEHHUE MOJIEKYJSPHO-KUHETUYECKON TEOPUU UJICATHHOTO
rasa).

CBsi3b a0CONIOTHOM TeMIepaTypbl TEPMOJAMHAMHUYECKON CHUCTEMBI
CO CpeaHel KHUHETUYECKOM HHEPrue MOCTYyHaTeIbHOTO TEIMIOBOTO
JBIKEHUS €€ YaCTHlL.

TexHuyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE  IPOLIECCHI:
TEPMOMETp, OapoMeTp, MOTydeHUE HAHOMATEPUAJIOB.

Hemoncmpauuu.

Mogenu ABUKEHHUS YaCTUI] BELIECTBA.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Buneoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUYKEHUS.

Hubdy3ust KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MOIEKYIIL.

Mogenu KpUCcTaIMYECKUX PEIIETOK.

Hab6nronenue u riccieqoBaHue U30MPOIIECCOB.

Yuenuueckuii JKCnepumenm, aabopamopHvle  pabdomol,
NPAKMUKYM.

Hccnenoanne mpoliecca yCTAaHOBJIEHUS TEIJIOBOIO PaBHOBECHUS
MIPH TETUIO0OOMEHE MEXKy TOpsued U XOJI0IHOM BOJIOMH.

N3yuenune M30TEPMHUYECKOTO npoiiecca (pexOMEeHI0BaHO
HCIIOJIb30BaHNEe TU(PPOBOM J1a00PATOPHH).

N3yuyeHnne n30X0pHOTO mpolecca.

N3yuenne nzobapHOTO mporecca.

[TpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (TZ) cucrema. 3agaHue BHEIIHUX YCIOBUM
JUIi  TEPMOJMHAMUYECKOW CUCTEeMbl. BHelIHHME W  BHYTpPEHHUE
napametpbl. [lapameTpsl TEepMOJWHAMUYECKOW CHUCTEMBI KakK CpEIHUE



3HAYEHMS BEJIMYMH, ONTMCHIBAIONINX €€ COCTOSHUE HA MUKPOCKOITMYECKOM
YPOBHE.

HyneBoe Hauano tepmoauHamMuki. CaMmonpon3BOJIbHAS PEIaKCalus
TEPMOJIMHAMHYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.

Mojenb uaeanbHOro ra3a B TepMOJIMHAMUKE — CUCTEMA YPABHECHUM:
ypaBHeHUEe MenaeneeBa—KianelipoHa W BbIpaK€HUE IS BHYTPECHHEH
SHEPruu. Y CJIOBUS MPUMEHUMOCTH ITOM MOJEIN: HU3KAsl KOHIICHTPALIMs
YacTHIl, BEICOKME TeMIepaTypbl. BelpaxkeHue i1 BHYTPEHHEW SHEPTUU
OJJHOATOMHOT'0 UJE€aJIbHOTO Ta3a.

KBazucratnueckrue u HECTATUYECKHUE TTPOLIECCHI.

DneMmeHTapHas pabota B TepMOoAMHAMUKE. Berauciaenue paboThl Mo
rpaduKy npoiiecca Ha pV-auarpaMmme.

Tennonepenaya kKak cnoco® HM3MEHEHHSI BHYTPEHHEH OJHEPTHUH
TEPMOJUHAMHUECKON CHCTEMBbI 0Oe3 coBepliieHus padboThl. KoHBekIus,
TETUIONPOBOIHOCTD, U3TyUCHHE.

KonuyectBo TemnoTel. TemnoEMKOCTh Tena. Y aenbHas U MOJSpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maiiepa. YaenpHas TeIoTa
cropaHus ToluMBa. Pacdér kojguWuecTBa TEIUIOTHI MPU TEIUIoNepeaaye.
[Tonstue 00 aguabaTHOM IpoIlEcCce.

IlepBbIii  3aKOH  TEpPMOJMHAMUKHA. BHYTpEeHHSIA  DHEPrusl.
KomuuectBo TemmoTel M paboTa Kak Mepbl M3MEHEHHS BHYTPEHHEH
SHEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

BTopoil 3akoH TEepMOAMHAMMKH JJIi PABHOBECHBIX IIPOIIECCOB:
yepes 3a/1JaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHUCTEMBbI
IPOXOIUT €AMHCTBEHHAs anrabdara. AGCOIIOTHAS TeMIIepaTypa.

BTopoil 3akOH TEpMOJWHAMUKHU JJIS HEPABHOBECHBIX ITPOIIECCOB:
HEBO3MOXKHO TMepeaarh TEIUIOTYy OT 0Oojiee XOJIOJHOTO Tella K Oojee
HarpeToMmy 0e3 komneHcanuu (Kmaysuyc). HeoOpatumMocTh mpupoaHBIX
IIPOLIECCOB.

[TpuHnmb! nevctBus TeruioBbix MamuH. KIT/.

Maxkcumanbnoe 3HaueHue KIIJ. [ukin Kapno.

OKOJIOTMYECKUE AaCIeKThl MCIIOJb30BAHUSI TEIJIOBBIX JIBUTATEIICH.
TerioBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEeJIbl.

TexHuueckue yCTpOMCTBA U TEXHOJOTHMYECKUE  IPOLIECCHI:
XOJIOMUIBHUK, KOHIUITMOHED, TU3CIIbHBIA U KapOIOpaTOPHBIM JBUTATEIIH,
napoBasi TypOHHA, TOJYYCHHE CBEPXHHU3KUX TEMIIEPATYp, yTHIN3AIMS
«TEIJIOBBIX» OTXOJIOB C UCMHOJIb30BAaHWEM TEIJIOBOTO HAcOCa, yTUIU3AIUs
OMOOPraHUYeCKOro  TOIUIMBA U1 BBIPAOOTKH  «TEIUIOBOW» |
AJIEKTPOIHEPTUU.

Hemoncmpauuu.

M3meHneHune TeMriepaTypsl py a1nadaTHIeCKOM PACIIUPEHUH.

Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

Crioco0Obl U3MEHEHHSI BHYTPEHHEH SHEPTHUH.

HccnenoBanue aguadaTHOTO IIpoIiecca.

KoMnberoTepHbIE MOJIENIN TEMIOBBIX JBUTATEIICH.

Yuenuueckuii JKCnepumenm, nabopamopnvie  pabomot,
NPAKMUKYM.

N3mepenne yaenpHON TEIII0EMKOCTH.

HccnenoBanue mpoiiecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aguadaTHOTO IIpoIiecca.



N3yuenne B3aMMOCBSI3U DHEPIUHU MEKMOJIEKYJIIPHOTO
B3aUMOJCHCTBUS U TEMIIEPATYPBI KUTICHUS )KUIKOCTEH.

Tema 3. Acpecamnwie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoobpa3oBanue u KoHaeHcauus. Vcnapenwe U KHUIIEHHE.
VY nenbHas TemioTa napoodpa3oBaHUs.

HacellieHHbIE 1 HEHACHIIIECHHBIE Napbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH W JABJICHHMS HACBIIIEHHOTO Tlapa OT TEMIIEpaTypbl, HX
HE3aBUCUMOCTh OT O00BbEMA HACBHIIIEHHOTO TMapa. 3aBHUCUMOCTD
TEMIIEPATYPbI KATIEHUS OT IaBJICHUS B JKUJIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe teno. Kpucramiunueckue u amopdubie Tesna. AHU30TPOIUs
CBOWCTB KpHUCTaLIOB. [1naBnenne n kpucramnuzanus. Y IeJbHas TEIOoTa
wiaieHus. Cyonumanus.

Hedbopmanuu TBEpAOro Tena. Pactskenue u cxkarue. Casur.
Monyns FOnra. Ipenen ynpyrux negopmariui.

TeruioBoe pacmupeHue >KUAKOCTEH M TBEPABIX Tell, OOBEMHOE U
JUHEHHOE pacHIMpeHre. AHTapPMOHW3M TEIUIOBBIX KOJIEOAHMM YacTHIL
BEILIECTBA KaK MPUYMHA TEIJIOBOIO PacCIIMpPEHUs Tel (Ha KaueCTBEHHOM
YPOBHE).

[IpeoOpazoBanue sHEeprun B (pa30BbIX NMEPEX0IaX.

VYpaBHeHue TerIoBoro danaHca.

[ToBepxHoctHoe HaTskeHue. KoadduimeHT mnoBepXHOCTHOTO
HaTsokeHus. KamwsipHele sBieHus. /[laBlieHWME MO UCKPHUBIEHHON
IIOBEPXHOCTHIO KUAKOCTH. Popmyna Jlannaca.

TexHuueckne yCTpOWCTBA U TEXHOJOTMYECKUE ITPOLECCHL: KUIKUE
KPUCTaJUIbl, COBPEMEHHBIE MATEPHUATIBI.

Jemoncmpayuu.

TeruioBoe paciupeHue.

CBoiiCTBA HACBHIILICHHBIX TAPOB.

Kunenue. Kurnenue rmpu noHM>XKEHHOM JTaBJICHUU.

N3mepenune cuibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanumnsipasie siBeHus.

Mojenn HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObl u3MepeHus BIaKHOCTH.

UccnenoBanne HarpeBaHuWsT U IUIABJICHUA KPUCTAJUIMYECKOTO
BEILIECTBA.

Bunbr nedopmarimii.

Hab6nronenue manbix nedopmarui.

Yuenuueckui IKCnepumenm, nadopamopHvlie  padomeot,
nPaAKmuKym.

N3ydeHune 3aKOHOMEPHOCTEN UCTIAPEHUS JKUKOCTEM.

N3mepenue yaenpHOM TENIOTHI IUIABICHUS JbJA.

W3ydeHune CBOMCTB HACBILIEHHBIX 1apOB.

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

N3mepenne koddduimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne monyns FOnra.

HccnenoBanue 3aBucuMocTd eopMaliuu pe3uHOBOTO 00pasiia oT
IIPUIIOKEHHON K HEMY CHJIBI.



Pa3znen 4. JjekTpoaAMHAMUKA.

Tema 1. dnexkmpuueckoe none.

DJeKTpu3alus Tel U €€ MPOSBICHUS. JIEKTpUUECKui 3apsa. J[Ba
BUJIa  DJIEKTPUYECKUX  3apsAaoB. [IpOBOAHUKH, [UPJIEKTPUKUA U
NOJIYIIPOBOAHUKHU.  DJIEMEHTApHBIM  AJIEKTPUYECKUN  3apsil. 3aKOH
COXpPaHEHMS AJIEKTPUUYECKOTO 3apsia.

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

DnekTpudeckoe nose. Ero neiictere Ha 3JIEKTPUUECKHAE 3aPSAIbI.

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

[ToTeHIMaNbHOCTh ~ BJIEKTPOCTATUYECKOTO  Modss.  Pa3HOCTH
NOTEHUMAJIOB U HamnpspkeHue. [loTeHuuanbHash »SHEprus 3apsjaa B
ANEKTPOCTATUYECKOM moJie. [loTeHnHan »IeKTPOCTaTUYECKOTO TOJIA.
CBsi3p  HamNpsHKEHHOCTH TMOJIST W Pa3HOCTH  NMOTEHUUANIOB IS
AIEKTPOCTATUYECKOTO MOJIst (KaK OJTHOPOIHOTO, TaK U HEOJTHOPOHOTO).

[IpuHIMD CynepnO3UIIMU AIIEKTPUUECKUX TTOJIEH.

[Tone Touewynoro 3apsina. [lone paBHOMEpPHO 3aps>KEHHON cdepsl.
[Tone paBHOMEpPHO 3apsKEHHOTO MO 00bEMY miapa. [losne paBHOMEpHO
3apsHKEHHON 0€CKOHEYHOM TMIocKoCcTH. KapTuHBI TMHUI HANPSKEHHOCTH
ATHUX MOJIEH U YKBUITOTCHIIMAJIbHBIX IOBEPXHOCTEN.

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

JIMDIIEKTPUKU B BJIEKTPOCTATUYECKOM Toje. Jludnekrpudeckas
IIPOHULIAEMOCTH BEILECTBA.

Konnencatop. DneKTpOEMKOCTh KOHJIEHCATOPA. DJNEKTPOEMKOCTD
IIJIOCKOT'O KOHJIEHCATOpa.

[TapamienbHOE coenuHeHne KoHAeHcaTopoB. IlocnenoBarenbHOE
COEIMHEHUE KOHJAEHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

JIBKeHHE 3apsoKEHHOW YacTULbl B OJHOPOAHOM BJIEKTPUYECKOM
oJIe.

TexHuueckue yCTpOMCTBA U TEXHOJOTHMYECKUE  IPOLIECCHI:
3JIEKTPOCKOIL, JIEKTPOMETP, IJIEKTPOCTATUYECKAs 3aIIUTA, 3a3EMIICHUE
AIIEKTPONPUOOPOB, KOHACHCATOPHI, TeHepaTtop Bau ae I'paada.

Hemoncmpauuu.

Y CTpOUCTBO Y MPUHLMII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE€ IBYX 3apsiKEHHBIX IUIACTHH.

Mogaensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[IpOBOHUKM B 3IIEKTPUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

YCTpOUCTBO U IEUCTBUE KOHJCHCATOPA MOCTOSIHHOM U MIEPEMEHHOMN
€MKOCTH.

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

DHeprus 3JIEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIEHCaTopa.

3apsiika U pa3psjika KOHJeHCcaTopa Yepe3 Pe3UCTop.

Yuenuueckui IKCnepumenm, aaoopamopHnvlie  padomeoi,
NPaAKmMuKym.



OueHka CHJT1 B3aUMOJICUCTBUS 3apPSKEHHBIX TEJ.

HabGnronenue npeBpaliieHusi SJHEPTUU 3apsHKEHHOTO KOHEHCAaTopa B
SHEPIUI0 U3TYyYEHHS CBETOAUOAA.

N3ydenune npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHJIEHCATOP.

Pacnipenenenrie  pa3HOCTH MOTEHIMATIOB  (HANpSDKEHUs) TIPH
NOCJIEN0BATENBHOM COEIMHEHNN KOHIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanunwlit 31eKmpuyecKuil mox.

Cuna Toka. [ToCTOSIHHBIN TOK.

VYcnoBus CymIeCTBOBaHUSI ITOCTOSIHHOTO 3JIEKTPUYECKOTO  TOKA.
Ucrounnku Toka. Hanpsokenne U u DJ1C &.

3akoH OMa [ yyacTKa LeMHu.

DJIEKTPUYECKOE COIMPOTUBIICHHE. 3aBUCHUMOCTH CONPOTUBIICHHUS
OJHOPOAHOTO MPOBOAHUKA OT €ro JJIMHBI W IUIOWAAU IONEPEYHOTO
ce4yeHUs. Y IeJIbHOE COMTPOTUBJICHUE BEIIECTBA.

[TocnenoBarenbHOE, MapajIeNbHOE, CMEIIAHHOE COEIUHEHUE
IPOBOAHUKOB. Pacu€r pa3BeTBIEHHBIX 3leKTpuueckux nenei. IIpaBuia
Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH [[xoyns—JIenia.

MOUIHOCT  DJIEKTPUYECKOrO0  TOKAa. TemuoBags  MOUIIHOCT,
BBIJEIISIEMasl HA PE3UCTOPE.

OJIC 1 BHyYTpEHHEE COIPOTHBIICHHWE MCTOYHMKA TOKa. 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTOM) 2JIEKTPUYECKON 1enu. MOIIHOCTh MCTOYHMKA
Toka. KopoTkoe 3aMbIKaHueE.

KonpencaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyeckne yCcTpoWCTBA UM TEXHOJIOTUYECKHE  IPOLIECCHI:
aMIIEpMETP, BOJIBTMETP, PEOCTAT, CYETUHUK IEKTPUUECKOU SHEPTHUU.

Jemoncmpayuu.

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 CEUEHUS U MaTepurara.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKa OT CONPOTHUBJIECHUS MpPH
MOCTOSTHHOM HaIpsKEHHH.

[Tpsamoe uzmepenne DJ[C. KopoTkoe 3aMblkaHu€ ralbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

Crioco6bl coenuHeHnst UICTOYHUKOB Toka, JJ1C GaTtapeii.

HccnenoBanne  pa3HOCTH  IMOTEHUHUATIOB  MEXKAY  IOJKOCAMHU
MCTOYHUKA TOKA OT CHJIbI TOKA B LIETH.

Yuenuueckuii JKCnepumenm, aabopamopHvle  pabomol,
NPAKMUKYM.

UccnenoBanne CMEMIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenue yaenpHOoro COnpoTUBIIEHUS MPOBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS JJIs1 JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npezesa u3MepeHus: amnepMerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBJICHUSI HCTOYHHUKA TOKA.

UccnenoBanue 3aBucumoctu DJIC raapBaHUYECKOTO 3JIEMEHTa OT
BPEMEHU IIPU KOPOTKOM 3aMbIKAHHH.



HccnenoBanne  pazHOCTH  IMOTEHLHATIOB  MEXAY  IOJIKOCAMH
MCTOYHUKA TOKA OT CHJIBI TOKA B LICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA
OT CHJIBI TOKA.

Tema 3. Toku 6 pa3iuunbix cpeoax.

DJIEKTPUYECKAs] MPOBOJUMOCTh Pa3JIMYHbIX BEIIECTB. DJIECKTPOHHAS
IPOBOJAMMOCTh TBEPABIX METAUIOB. 3aBUCHMOCTh CONPOTHUBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TonmynpoBonuuku. CoOCTBEHHass W MpPUMECHAs MPOBOIUMOCTD
noJynpoBogHUKOB. CBolictBa p—N-nepexona. IlomynpoBOoAHMKOBBIE
IPUOOPHI.

OJIEKTPUYECKUM TOK B JJEKTPOIUTAX. DJIEKTPOJIUTHYECKAS
aUccouranus. JNeKTpoaun3. 3akoHbl Dapazaes 1Jisl JIEKTPOJIN3a.

OneKkTpudyeckuii  ToK B razax.  (CaMOCTOSTENbHBIN U
HECAMOCTOATENIbHBIA pa3psii. Pa3znuuyHbple TUOBI CAMOCTOSTENBHOTO
paspsana. Mosmuus. [Inazma.

TexHuyeckue  yCTpoWCTBA W IMPAKTUYECKOE  MPHUMEHEHUE:
razopaspsiHble JIAMIIHI, AIEKTPOHHO-Ty4YEeBast TpyOKa,
MOJIYIPOBOJHUKOBBIE ~ TPHUOOPHI:  JUOJ,  TpaH3ucTop, (HOTOAUO,
CBETO/IMO/I, TajibBaHWKa, paUHUPOBAHUE MEJIM, BBIIIABKA ATFOMHUHUS,
AIEKTPOHHAsI MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBL.

[TIpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI 35ekTposin3a Papazes.

NckpoBoil pa3psa 1 IpOBOJAUMOCTb BO3IyXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOIYIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Yuenuueckuit ~ 3xcnepumenm,  nadopamopuvie  padomul,
NPAKMUKYM.

Habmronenue amexTpoiusa.

N3mepenue 3apsaa 0JHOBAJIEHTHOTO MOHA.

HccnenoBanne 3aBUCUMOCTH COMPOTUBIICHUS TEPMOPEZUCTOPA OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEePUCTUKU JUOAA.

Du3rYeCcKUuil MPAKTUKYM.

Croco0Obl  m3MepeHus: (pU3MUECKHX BEJIMYUH C HCIOJIb30BAaHUEM
AQHAJIOTOBBIX U NU(PPOBBIX U3MEPUTEIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE M OTHOCHUTEIBHBIC IMOTPEUTHOCTH
u3MepeHuii pusndeckux BeauuruH. OleHKa TPaHUI] TOTPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIEA0OBAHUN 3aBUCUMOCTEN
¢u3HUecKMX BETWYHH, MPOBEpPKa MPEMIOKEHHBIX TUIIOTE3 (BBIOOp U3
paboT, OMHCAaHHBIX B TEMATHYECKUX pazaenax «YUYeHUYeCKUun
AKCIIEPUMEHT, 1a00paTOpPHBIE PAOOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBS3H.

Wzyuyenne kypca ¢usuku yriyonénHoro ypoBHsa B 10 kiacce
OCYILIECTBIISIETCA C YYETOM COJIEPIKATEIBbHBIX MEKIIPEIMETHBIX CBSI3€Hl C
KypcaMu MaTeMaTUKH, ONOJIOTHH, XUMUH, T€OTpapuu U TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, CEA3AHHBIE C UZYUEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SIBICHUWE, HAay4dHbIN (akT, TUmoresa, ¢puznueckas



BEJIMYMHA, 3aKOH, T€OpHs, HAOIIOACHUE, SKCIIEPUMEHT, MOJICTUPOBAHHUE,
MOJIeNIb, U3MEPEHHE, TOTPEIIHOCTH H3MEpPEHUH, HU3MEepUTEIbHBIC
puOopkI, UppoBas 1adopaTopus.

Mamemamuka: peEUICHUE CUCTEMbl ypaBHEHUU. JIuHeWHas
byHkus, Tmapabosia, rurnepoosia, wux TpadUKd U CBOMWCTBA.
Tpuronomerpuyeckue QyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTEHC,
OCHOBHOE€ TPUTOHOMETPHUECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIIMU HA
OCH KOOPJMHAT, CJI0’KEHUE BEKTOPOB.

buonozcua: mexannieckoe JIBI>KEHHUE B KUBOU mpupoje, i dys3us,
OCMOC, TEIJIOOOMEH KHUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHHE
OKpYXalollled Cpelbl, YTUIU3alKUs OHOOPraHMYECKOro TOIUIMBA IS
BBIPAOOTKU «TEIJIOBOI» U DJIEKTPOIHEPrHH, TOBEPXHOCTHOE HATSHKCHHE
U KanWUIApHBIE SIBJICHUS B MPUPOJIE, ICKTPUUECKUE SBJICHUS B KHUBOU

pupoze.

Xumua: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB H
MOJIEKYJ,  MOJb  BEIIECTBA,  MOJSIpHas  Macca,  MOJIy4eHUe
HAaHOMAaTEpPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, )KUAKOCTEN U Ta30B,
KUJKUC KpPHUCTaJLIBI, ANEKTPUUYECKUE CBOMCTBaA METaJUJIOB,
ANEKTPOIUTUYECKAS JTUCCOLHALINS, raJibBaHUKa, AIIEKTPOHHAS
MUKPOCKOTIUSI.

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

Texnonozusa: mnpeoOpa3zoBaHUE JBIKCHHUM C HCIOJb30BaHUEM
MEXaHHU3MOB, YUET CyXOro M YKUJKOTO TPEHHS B TEXHHKE, CTATUYECKUE
KOHCTPYKIIMH (KPOHIITEHH, peméryaTble KOHCTPYKIIMU), UCTIOIB30BaHHE
3aKOHOB COXPAHEHHUS MEXaHUKW B TEXHUKE (TUPOCKOI, BOJOMET H
JpYTHE), ABUTATENIb BHYTPEHHETO CTOpaHus, apoBasi TypOuHa, OBITOBOM
XOJIONUIbHUK, KOHJIUIIMOHEP, TEXHOJOTHH IOJIYYEHHS] COBPEMEHHBIX
MaTepuagoB, B TOM YHUCJIE HAHOMATE€pUaJOB, U HAHOTEXHOJIOTHUHU,
ANEKTpOCTaTUYECKas 3aIIuTa, 3a3eMJICHUE AIIEKTPOIIPUOOPOB,
ra3opa3psiAHbIC JTaMIIbl, TOJYITPOBOIHUKOBBIE TPHUOOPHI, TaIbBAHHKA.

11 KITACC

Paznen 4. JaekTpoauHAMMKA.

Tema 4. Maznummnoe noae.

BzanmopaencTBre MOCTOSHHBIX MarHUTOB U MTPOBOJHUKOB C TOKOM.
MarnutHoe mnosie. BekTtop MarHuTHOM — MHAYKOUH. [IpuHUIMAD
CYIIEPIO3UIIMN MAarHUTHBIX MOJIEN. JIMHUM MAarHUTHOW MHIYKIIHH.

MarHutHoe I1ojie¢ TPOBOJHMKA C TOKOM (TIPSIMOTO IPOBOIHHUKA,
KAaTYLIKU U KPyroBoro BuTka). OmeIT Opcreaa.

Cuna Amnepa, e€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBlIeHHE U MOJYJib. JIBUXKEHHE 3apsSyKEHHOU
YaCTHUIIBI B OJHOPOIHOM MarHUTHOM Iojie. PaGora cunbl Jloperma.

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

TexHuueckne yCTPOMCTBA W TEXHOJIOTHMYECKUE  IMPOLIECCHI:
NPUMEHEHUE TIOCTOSIHHBIX ~MAarHUTOB, JJIEKTPOMArHUTOB, TECTEP-
MYJIBTUMETP, DSJEKTPOABUTATENh SIKOOM, YCKOPHUTEIH >SIEMEHTaPHBIX
YaCTHIIL.

Hemoncmpavuu.



KaptvHa nuHMI WHOIYKOUM MArHUTHOIO TIOJNSl TOJIOCOBOTO H
MIOJIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHUN MarHUTHOW HMHAYKUIHMM TOJIS JJIMHHOTO MPSIMOIO
MPOBOJIHUKA U 3aMKHYTOTI'O KOJIBLIEBOT'O ITPOBOJHUKA, KATYIIIKH C TOKOM.

B3auMojeiicTBre ABYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

Habmronenue aBrkeHUsI myyKa 3JICKTPOHOB B MarHUTHOM TIOJIE.

[Tpunuun JIEUCTBUS 3JIEKTPOU3MEPUTEIBHOTO npudopa
MarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuii IKCnepumenm, aabopamopHele  padomul,
NPAKMUKYM.

HccnegoBanre MarHUTHOTO TMOJII HOCTOSTHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (heppOMarHeTUKOB.

HccnenoBanue nelcTBYSI TOCTOSHHOTO 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 wuHAYKUMH. OJIC wuHAYyKIMU. 3aKOH 3JIEKTPOMArHUTHOU
unaykiuu @apanes. Buxpepoe anekrpuueckoe noje. Toku Dyko.

OJIC WHAYKIMM B MPOBOJHHUKE, JBHXYIIEMCS B OJHOPOJHOM
MarHMTHOM IIOJI€.

[Ipasuo Jlenua.

NuayktuBHOCTh. Karylika WHAYKTUBHOCTH B ILIE€NH IMOCTOSTHHOTO
ToKa. fIBineHue caMouHaAyKnu. I/JC caMOMHIYKIIUY.

DOHeprusi MAarHUTHOTO TOJISl KaTYIIKUA 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.

Uccnenosanne 3aBucumoctd DJIC HMHOYKIUMU OT CKOPOCTH
M3MEHEHHUS MarHUTHOTO TTOTOKA.

[Ipasuo Jlenua.

[Tanenre MarauTa B aTlOMUHUEBOM (MEIHON) TpyOe.

SIBneHne caMOMHAYKIIUH.

Uccnenosanne 3aBucumoctd IJ[C caMOMHIYKIHH OT CKOPOCTH
M3MEHEHUS CUJIbI TOKA B ICTIH.

Yuenuueckuii IKCnepumenm, aabopamopHvle  pabomol,
HPAKMUKYM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

Onpenenenre MHAYKIIMU BUXPEBOIO MArHUTHOTO TOJISL.

UccnenoBanue siBICHUS] CAMOUMHIYKIIAH.

Co6opka MoJieni IEKTPOMarHiTHOTO reHeparopa.

Pa3znen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHast cuctema. CBOOOIHBIC KOJICOAHMUS.



I'apmonunueckue kosiebanusi. KuHemaTnyeckoe W JTUHAMUYECKOE
OTIMCaHue. DHepreTuyeckoe OTHCaHue (3axkoH COXpaHCHUS
MEXaHUYeCKOM  HSHepruu). BbBog  AMHAMHUYECKOTO  OMMCAHUS
rapMOHUYECKUX KOJeOaHUN U3 UX SHEPreTUYECKOro U KHHEMaTUUeCKOTO
OTIMCaHUSI.

Amvmumntyna u (daza kosiebanuii. CBs3b aMIUTMTYJIBI KOJICOAHMIA
HCXOJHOW BEJIMYMHBI C aMIUIUTyJAaMH KoJieOaHHM €€ CKOpOCTH U
YCKOPEHUS.

ITeppuonq wu wyactora koneOanuid. Ileproa ManbIX CBOOOJIHBIX
KoJieOaHU MaTeMaTUYeckoro MasiTHuka. [leprox cBoOOIHBIX KOeOaHu
PY>KMHHOTO MasTHUKA.

[Tonarue o 3aTyxammmx kojieOaHusX. BeIHYKIeHHBIE KoJieOaHuUs.
Pe3onanc. Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha  BHJ
PE30HAHCHOM KPHUBOU. ABTOKOJICOAHUSI.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE  MPOIECCHI:
METPOHOM, Yachl, Kauelid, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch K0J1e0aTeIbHOTO IBHKCHHUS.

Habmronenne He3aBUCUMOCTH TIEpHOJIa MaJIbIX KOJIeOaHUM Tpy3a Ha
HUTH OT aMILTATYIbI.

HccnenoBanue 3aTyxaromux KoJeOaHUl W 3aBUCHUMOCTH Tepuoja
CBOOOJIHBIX KOJICOAHHM OT COMPOTUBIICHUS.

UccnenoBanue kosie0aHUM Tpy3a Ha MAaCCUBHOM MPYKUHE C LETBIO
dbopMupoBaHUs TIPEACTABICHUH 00 HWIEaTbHOM MOJEIH IPYKUHHOTO
MasTHUKA.

3aK0H COXpaHECHUS YHEPTUH IIPHU KOJICOAHUAX TPy3a Ha MPYKUHE.

HccnenoBanue BEIHYXICHHBIX KOJICOAHHIA.

Habmronenue pezonanca.

Yuenuueckuit  3xcnepumenm,  nadopamopuvie  padombul,
NPAKmMUKym.

N3mepenne mepuoma CBOOOJHBIX KOJICOAHWN  HHUTSHOTO H
IPY>KMHHOTO MassTHUKOB.

N3ydeHune 3aK0HOB JBUKEHHUS TeJla B X0J1€ KoJIcOaHHI Ha YIIPyTroM
noJBeCe.

N3ydenune nBMKEHUS] HUTSHOT'O MasTHHKA.

[IpeoOpazoBanue YHEPTUM B IPY)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHHUS aMILTATYAbI 3aTyXarOITUX KOJICOAHUH.

NccnenoBanue BRIHYKICHHBIX KOJICOAHMIA.

Tema 2. dnekmpomazHumHnuole Koaebanus.

KoneGarenbupii  koHTYp.  CBOOOJHBIE  DJIEKTPOMATrHUTHBIC
KoJieOaHus B MeallbHOM KoJjiebaTeabHOM KOHType. Popmyna TomcoHa.
CBsi3b aMIUTUTY/IBI 3aps/ia KOHACHCATOpa C aMIUIMTYIOW CHJIBI TOKa B
KoJIeOaTeIbHOM KOHTYpE.

3aK0H COXpaHEHH SHEPTUH B UACATBLHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxatonue JJIEKTpOMarHUTHBbIC KojeOaHus. BwiHYyXIeHHBIC
3JICKTPOMAarHUTHBIE KOJIeOaHus.

ITepemenHbI TOK. MOITHOCTh NEPEMEHHOIO TOKA. AMIUIUTYHOE U
JECUCTBYIOIIEE 3HAYCHWE CUJIBI TOKA W HANPSDKCHHS TPH  Pa3IAYHOM
¢dbopme 3aBUCHMOCTH TIEPEMEHHOTO TOKA OT BPEMEHHU.



CunyconmanbHbIi NIEPEMEHHBIN TOK. Pe3uncTop, KOHAEHCAaTOp U
KaTylIKa UHAYKTUBHOCTH B LEMH 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 YaCTOThI CBOOOHBIX KOJICOAHUI OT MHIIYKTUBHOCTU U
€MKOCTH KOHTYpA.

OcuusuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOMIUX IEKTPOMArHUTHBIX KOJICOAHUIM.

Mojesnb 3JIEKTPOMAarHUTHOIO TeHEpPaTopa.

BoiHyX1IeHHbIE CHHYCOUIATIbHBIE KOJICOAHUSI.

Pesncrop, karymka WHAYKTUBHOCTM M KOHJEHCATOp B LENHU
IIEPEMEHHOIO TOKA.

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

Y cTpolcTBO U IPUHITUI IEUCTBUS TpaHchopMaTopa.

Mojesnb JIMHUY 3JIEKTPONEpEaayn.

Yuenuueckui IKCnepumenm, nabopamopHnvle  padbomeoi,
NPAKmMuKym.

N3yuenue tpancpopmaropa.

HUccnenoBanne nepeMEHHOIO TOKa 4Yepe3  IOCIEAOBATEIBHO
COEIMHEHHBIE KOHAEHCATOP, KaTYyIIKY U PE3UCTOP.

Ha6nronenue 35eKTpoMarHiTHOTO pe30HaHca.

UccnenoBanne pabOThl MCTOYHUKOB CBETA B IIEMH TMEPEMEHHOTO
TOKa.

Tema 3. Mexanuueckue u 31eKMmpOMAHUMHbLE G0JIHbI.

Mexanuueckue  BOJIHBL,  YCJIOBHS ~ MX  PAaclHpOCTPaHEHMS.
[lonmepeynpie ¥ TPOAOJIBHBIE  BOJIHBL. [Iepuon, CKOPOCTH
pacrpocTpaHeHus M JJMHAa BOJIHBL. (CBOICTBA MEXAHUYECKHX BOJIH:
OTpakeHue, mpeoMIIeHre, UHTephepeHIus U AUPPaKIUS.

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

3BYyKa.
[IlymoBO€E 3arpsi3HEHHUE OKPYKAIOLIEH CPEbI.
DJIEKTPOMarHuTHHIE BOJIHBI. YcnoBus W3J1y4ECHUS

AJEKTPOMArHUTHBIX BOJH. B3auMHas oOpueHTalusi BEKTOPOB B
3JIEKTPOMArHUTHOU BOJIHE.

CBoiiCTBa 3JEKTPOMArHUTHBIX BOJIH: OTpa)X€HUE, MPEJIOMIICHHE,
noJisipu3anysi, HTepdepeHnus u qudpaxims.

[IIxana 31eKTPOMarHUTHBIX BOJIH. [IpuMeHeHne 31eKTpOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI pauOCBsI3U U TeNeBUACHUs. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuueckne  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHE:
My3bIKaJIbHbIE HHCTPYMEHTBI, pajap, paauoONpUEMHUK, TEIEBU30P,



anTeHHa, Tenedon, CBY-neub, ynpTpa3ByKoBasi IMArHOCTUKA B TEXHUKE
Y MEJIULIMHE.

Jemoncmpayuu.

OOpazoBaHue M PACHPOCTPAHEHHE IMOMEPEUHBIX U MPOJOJIbHBIX
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 IPUMEHEHHE.

HaGnronenue cBsI3M TPOMKOCTH 3ByKa U BBICOTBI TOHa C
aMIUTATY0M M 9acTOTON KOJICOaHUM.

HccnenoBanne CBOWCTB JJIEKTPOMArHUTHBIX BOJH: OTPaKCHUE,
pesioMIIeHUE, MoJspu3anus, udpaKiuus, nHTephepeHITus.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPAPUOIETOBOTO U3TYyUCHHUI.

Yuenuueckui IKCnepumenm, aabopamopHvle  pabomol,
NPaAKmuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yyeHne pacnpocTpaHeHUsT 3BYKOBBIX BOJH B 3aMKHYTOM
IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonMHEHOE pPaACIpPOCTPaHEHUE CBETa B OJHOPOJHOU Cpere.
JIyud cBera. ToueuHbI HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3akOHbl OTpaxkeHHs cBeTa. llocTpoeHue
U300pakeHuil B miiockoM 3epkaie. Chepruueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUSI CBETa. AOCOIIOTHBIM
nokaszarenap npenomiieHus. OTHOCUTENBHBIN MOKAa3aTeNlb MPEIOMIICHUS.
[TocTOSTHCTBO 4acCTOTHI CBETA U COOTHOIIEHUE JJIMH BOJIH IPHU NEPEXOAE
MOHOXPOMAaTHYECKOTO CBETA YEPE3 IPaHULly pas3lelia IBYX ONTHYECKUX
cpen.

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

ITomHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbli yrojga MOJHOTO
BHYTPEHHETO OTPAXKEHUS.

Coluparomue U pacceuBaroniyue JUH3bL. ToHkas nuH3a. DokycHoe
PACCTOSIHUE M ONTUYECKasi CHJIa TOHKOW JTUH3BI. 3aBUCUMOCTH (DOKYCHOTO
paccTostHUS TOHKOM cdepuueckoid JNUH3BI OT €€ TEeOMETPUH U
OTHOCHUTEJIBHOTO IOKa3aTeNs MPEJIOMIICHUS.

dopMyia TOHKOU JIMH3BL. Y BEIIMUECHUE, JABAEMOE JIMH30M.

Xoa nyda, OPOLIEAIIErO JIMH3Y ITOJ IIPOU3BOJIBHBIM YIJTIOM K €€
IIaBHOM onTuueckoi ocu. IlocTpoeHue n300pakKeHH TOYKH M OTPE3Ka
MPSIMOI B COOMPAIOIIUX U PACCEUBAIONINX JIMH3AX M UX CUCTEMax.

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

[Ipenenpl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBass  omrtuka. UnaTtepdepenmms  cBera.  KorepeHTHbIe
WCTOYHHUKHU. YCJIOBHUS HAOMIOCHUS MaKCUMyMOB W MHHHMYMOB B
UHTEepHEPEHITMOHHOW KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHHKOB.
[Tpumeps! ki1accuueckux UHTEPHEPEHITMOHHBIX CXEM.



Hudpaxkuust  cBera.  udpakumonnas  peméTka.  YcloBue
HAOJIIOICHUS TJIABHBIX MAKCUMYMOB TPU MaJICHU MOHOXPOMATUYECKOTO
cBeTa Ha AUPPAKIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckre yCTpONCTBA M TEXHOJIOTWYECKUE MPOLIECCHI: OYKH,
Jyma, Mepuckor, QoroamnmnapaTr, MUKPOCKON, MPOEKIIMOHHBIN armapar,
IPOCBETIIEHHUE ONTUKHU, BOJIOKOHHASI ONITUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHHS CBETA.

HccnenoBanne npeioMIIeHUs CBETA.

HaGnrogenue  MNOMHOTO  BHYTPEHHETO  OTpakeHHs.  Mojenb
CBETOBO/IA.

HccnenoBanne xo/1a CBETOBBIX IIYYKOB YEPE3 MIIOCKONAPAIIEIbHYIO
IJIACTUHY U IPU3MY.

WccnenoBanue cBOMCTB M300paXKeHU B JIMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHnm cBera.

HaGnronenue 11BeTOB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON pemETKY.

Hab6nronenue nudpakiimoHHOTO CIEKTpa.

Hab6nronenue nucnepcuu cBera.

Ha6nronenue nosnsipusaiuu cBeTa.

[IpumeHeHne  MOMSPOUIOB Uil  HM3YYEHUS  MEXAHUYECKUX
HaIpsHKESHUM.

Yuenuueckui IKCnepumenm, JaabopamopHvie  padombol,
NPaAKmuKym.

N3MepeHune nokazaress npeioMJIeHUs CTEKIIa.

UccnenoBanue 3aBUCMMOCTH (POKYCHOTO PACCTOSIHUSI OT BeIlleCTBa
(Ha mpuMepe KUAKUX JTUH3).

N3mepenne poKyCHOTO pacCTOSIHUSI PACCEUBAIOIIUX JIMH3.

[Tomy4yenue n300paXkeHrs B CUCTEME U3 TIOCKOTO 3epKaJia U JIMH3HI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHncTpynpoBanue TeecKOnM4ecKux CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIINN U OJSIPU3AIUU CBETA.

N3ydenne mnonspu3alii CBETA, OTPAXKEHHOTO OT TMOBEPXHOCTH
JUAJIEKTPHUKA.

N3yuenune untepdepeHIm JIa3epHOTO U3IIYICHHS Ha ABYX IIEIISX.

Habmronenue nqucnepcun.

Hab6nronenue u uiccnenoBanue AUGPaKIMOHHOTO CIIEKTPA.

N3mepenue UMHBI CBETOBOM BOJIHBI.

[TonyyeHune cHekTpa U3JIY4YeHUS CBETOAMONA MPH  TOMOIIH
TuGPaKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI cIeHUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH.

I'pannubl MPUMEHUMOCTH KJIACCHYECKOW MexaHuKu. [loctynarsl
CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpaHnCTBEHHO-BPEMEHHOM WHTEpBaI. [IpeoOpazoBanus
Jlopenna. ¥YcnoBue npu4MHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
3ameyieHue BpEMEHU U COKPAIICHUE JUTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CB43b Macchl C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YACTUIIBI.
DHeprus MmoKosl.

TexHudyeckrue yCTPOHCTBA U TEXHOJIOTHMYECKUE  IPOLECCHI:
CITyTHHKOBBIE TPUEMHUKH, YCKOPUTEIIH 3aPSXKEHHBIX YaCTHII.

YyeHnueckuit SKCIIepUMEHT, JIa0OpaTOpHbIE PAOOTHI, MPAKTUKYM.

OrnpeneneHrue UMITYJIbCa M DHEPTUM PEIATUBUCTCKUX YacTHIl (110
dboTorpadusM TpEeKOB 3apsSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaapno-60ian060ii oyaausm.

PaBHOBecHOE TemoBoe u3NydeHHE (M3IydyeHHEe aOCOJIIOTHO
yépHoro Tena). 3akoH cmenleHus: Buna. ['mnoresa [lnanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJIBC (hOTOHA.

®ororpdext. Onbitel A. T'. CroneroBa. 3akoHbl (orodddekra.
VYpaBuenue OitHmreiiHa ans  Qoroaddexra. «KpacHas rpanuna
dboToaddexra.

JlaBnenue cBeta (B 4YaCTHOCTH, JaBJICHWE CBeTa Ha aOCOIIOTHO
MOTJIONIAIONIYI0 M a0COIOTHO OTPAXKAIOIIy MOBEpXHOCTH). OnbiThl [1.
H. JleGenena.

BonHoBreie cBoricTBa yactull. Bosusl ae bpowss. [{nvHa BOJHBI 1€
bpoitnss 1 pasmepsl 00JacTH JOKaNM3allMU JBMXKYIIEHCS YaCTHUIIBI.
KopnyckynsapHo-BosiHOBOM — ayanus3Mm. Jludpaxkius 5>JIEKTPOHOB Ha
KpUCTaJIIaxX.

Cneunduka  u3mepenuit B mukpomupe.  COOTHOIIEHUS
HeomnpenenéHHocrei ['eitzendepra.

TexHuyeckne ycTpoWCTBA M TEXHOJIOTMYECKHE  IPOLIECCHI:
crieKTpoMeTp, (GOTOIIEMEHT, (POTOMATUMK, TYHHEIBHBIH MHUKPOCKOTI,
COJIHEYHasl OaTapesi, CBETOUO/I.

Jemoncmpayuu.

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Hccnenoanue 3aBUCUMOCTH COMPOTUBIICHUS MOJIYITPOBOJAHUKOB OT
OCBELLEHHOCTH.

Cseroauon.

Conneunas Oarapest.

Yuenuueckuii JKCnepumenm, aabopamopHvle  padomol,
NPAKMUKYM.

UccnenoBanue dhoTopesncropa.

N3mepenne mnocrossHHOM [lnaHka Ha OCHOBE HCCIEIOBaHUS
dboToaddekra.

HccnenoBanne 3aBUCUMOCTHM CHJIbI TOKA 4Ye€pe3 CBETOAMOJ OT
HaIpPsKEHHUS.

Tema 2. Duzuka amoma.

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

[Toctynatet bopa. W3nyuenue wu moromnieHue ¢GOTOHOB TIpH
Mepexo0/ie aToMa C OJTHOTO YPOBHS SHEPTUU Ha APYTroOil.

Buasl ciektpoB. CrieKTp ypOBHEM 3HEPTrUM aTOMa BOJIOPO/IA.

CnoHTaHHOE U BBIHYKJIEHHOE U3yueHue cBeta. Jlazep.

TexHuueckne yCTPOMCTBA U TEXHOJOTHMYECKUE  IPOLECCHI:
CIIEKTPAJIbHBIN aHAIN3 (CIEKTPOCKOM ), 1a3ep, KBAHTOBBI KOMIIBIOTED.

Jemoncmpayuu.



Mognens onsiTa Pezepdopna.

Hab6nronenue muHeyaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue NIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckui IKCnepumenm, aabopamopHvle  pabdomol,
NPAKMUKYM.

Habmronenue nuHeHyaToro criekTpa.

HccnenoBanne cnekrpa pa3peKeHHOTO aTOMAapHOro BOAOpOAA H
u3MepeHue mocTossHuon Punbepra.

Tema 3. Duzuka amomHo20 a0pa u INEMEHMAPHBIX YACHMUY,.

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

PannoaktuBHOCTh. Ajb(a-pacnaa. DIEKTPOHHBIM U MO3UTPOHHBIM
Oera-pacnaj. ['aMMa-u3iydeHue.

3aKOH paJuOaKTUBHOIO pacnafga. PannoakTUBHBIE HW30TONBI B
npupojge.  CBOWCTBA  MOHU3MPYIOIIETO  W3JIy4deHHs.  BiusHue
PaAMOAKTUBHOCTH Ha JKUBble oOpraHu3mbl. EctecTBeHHBIM  (HOH
u3nyudeHus. /lozumerpus.

DHeprusi CBsi3W HYKIJIOHOB B sifipe. SlnepHble cuiibl. JlegekT macch
saapa.

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

MeTtoabl perucTpanuy U UCCIEI0BAHUS JJIEMEHTAPHBIX YACTUL.

@OyHIaMEHTAIbHBIE  B3aUMOJCUCTBUSA. bapuOHBI, ME30HBI W
nentoHbl. IlpencraBnenue o CrangapTHoil monenu. KBapk-riatooHHas
MOJIEJIb AIPOHOB.

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

EnnncTBO pmznueckoii KapTUHBI MUpA.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE  IPOLIECCHI:
NO3UMETp, Kamepa BuibcoHa, SAEpHBIA PpEAKTOpP, TEPMOSACPHBIN
peakTop, aroMHasi 6oM0a, MarHUTHO-PE30HAHCHAs TOMOTpadus.

Yuenuueckuii JKCnepumenm, aabopamopHvle  pabdomol,
NPAKmMuKym.

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (hoTorpadusim).

UccnenoBanne  paguoakTUBHOTO (OoHA C  HCIOJIH30BAHUEM
JIO3UMETPA.

N3yuenune normomieHrs 0eTa-4acTHIl aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Otansl pa3BUTHS acTpPOHOMUHM. [IpuKkiianHOEe 1 MHPOBO33PEHUYECKOE
3HAUYCHHE AaCTPOHOMHH. [IpUMEHMMOCTH 3aKOHOB  (UBUKUA IS
00BSICHEHUS MPUPOABI KOCMUYSCKHX 0OBEKTOB.

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

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

ConHeuHas cucrtema.

Connne. ConHewyHass akTUBHOCTbh. Mcrounuk sHeprum CoJiHIIA U
3BE3.



3BE3 MBI, 150. OCHOBHBIE XapaKTePUCTUKH. Junarpamma
«CHEKTPAJIbHBIA ~ KJacC  —  CBETHUMOCTBbY».  3BE3NBI  TJIABHOU
MOCJEN0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTBbY» ISl 3BE3N
[JIABHOM  TOCIENOBAaTEIbHOCTH. BHYyTpeHHee  CTPOEHHE  3BE3N.
CoBpeMeHHbIE TPEACTABIECHUS O MPOUCXO0KICHUH U 3BoIonnK ConHIA U
3BE37. DTanbl )KU3HU 3BE3.

Mueunbii [lyte — nHama ['anaktuka. IlosiokeHHE W JIBUKEHUE
Connua B lamaktuke. Tunbl ramakTuk. PaguoramakTUKM W KBa3apsbl.
YépHbie ObIPHI B sApax rajlaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa006ma. Pazberanue
ranakTuk. Teopust bonbmoro B3psiBa. PEIMKTOBOE H3TyUYeHHE.

MacmraOnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue navnooenus.

HaGnronenust 3BE3mHOTO HebOa HEBOOPYKEHHBIM — IJ1a30M  C
UCIIOJIb30BAaHUEM KOMIBIOTEPHBIX MPWIOKEHUN I  ONpeAesCHUs
TOJIOXKCHHS]  HCOCCHBIX OOBCKTOB HA KOHKPETHYIO [aTy: OCHOBHBIC
co3Be3niust CeBEpHOTro MOJIyIIapus U IPKUE 3BE3/bI.

Hab6nronenus B teneckorn JIyHbI, TUIaHET, TYMAHHOCTEN U 3BE3/IHBIX
CKOIUICHUH.

Du3rYeCcKUil MPAKTUKYM.

CniocoObl u3MepeHus: (pU3NUECKUX BEJIMYUH C HCIOJIb30BaHUEM
aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE M OTHOCHUTEIBHBIC IMOTPEUTHOCTH
u3MepeHui pusndyeckux BeauuruH. OleHKa rpaHul] OTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHUM, UCCIEAOBAHUN 3aBUCUMOCTEN
bu3HUecKuX BETUYHMH, MPOBEpPKa MPEAJIOKEHHBIX TUIOTE3 (BHIOOp U3
paboT, OMHCAHHBIX B TEMAaTHYECKUX pazjenax «YUYeHUYeCKui
AKCIIEPUMEHT, 1a00paTOpHBIE PAOOTHI, MPAKTUKYM).

O06o0maroniee MOBTOPEHUeE.

OO6oOmeHne M cucTeMaTH3alus COJEPKaHMUs pPa3fesioB Kypca
«Mexanukay, «MonekynsapHas ~ Qu3MKa W TEPMOJUHAMHKAY,
«Onexkrpoaunamukay, «Komnebanus u BOIHBDY, «OCHOBBI CIEIIUATHLHOM
TEOpUU  OTHOCUTEIbHOCTH», «KBaHTOBas  ¢usmka», «IIEMEHTHI
aCTPOHOMUU U aCTPOU3UKIY.

Ponb ¢u3nku m acTpOHOMHH B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIMAJIBHON U 3TUYECKOH chepax NesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
GU3NKK W acCTpOHOMHUM B COBPEMEHHOM HAyYHOW KapTHHE MHUDa,
3HAUYCHUE OIMCATEIbHOW, CHCTEeMAaTH3UPYIOIIEH, OOBSCHUTEIHHOU W
MPOTHOCTUYECKOW (YHKIMA (DUINIECKON TEOpUH, POJib (HU3UUECKOM
Teopuu B (HOPMUPOBAHUH MPEJCTABICHUN O (PU3UIECKON KapTHUHE MUPA,
MecTo (U3MUECKOW KapTUHBI MHUpAa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MesknpeaMeTHbIE CBS3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYIIECTBISIETCS ¢ YUYETOM COAEPKATEIBHBIX MEXKIIPEIMETHBIX CBS3EU C
KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUH, T€OTpapuu U TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, CEA3AHHbBIE C U3YYEHUEM MEM 0008
HAYYHO20 NO3HAHUA: SIBICHWE, HAay4dHbIN (akT, TUmoresa, ¢uznueckas
BEJIMYMHA, 3aKOH, TeOpHsl, HAOII0IeHNEe, IKCIIEPUMEHT, MOJCINPOBAHUE,



MOJIe]Ib, HW3MEpEHHe, TMOTPEITHOCTH HW3MEPEHUH, W3MEepUTEIbHbBIC
puOopkI, UdpoBas 1adopaTopus.

Mamemamuxka: pelieHue CUCTEMBI ypaBHCHUH.
Tpuronomerpudeckue QyHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHTCHC,
OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO. BEKTOPHI M MX MPOEKIINU Ha
OCH KOOpJIHWHAT, CJIO)KCHHE BEKTOPOB. lIpom3BOIHBIE 3IIEMEHTapHBIX
¢yskmuii. [IpuzHaku 1mMogoOusi TPEyroJlbHUKOB, OMpEeNiCHUE TUIOIIA TN
IJIOCKUX (Uryp U 00BEMa Ted.

Buonozua: osnekTpuyeckue SBICHUS B JKUBOM  TMPHUPOJE,
KoJIeOaTeIbHBIC IBIKEHUS B )KUBOU MPUPOJE, SKOJIOTHUSCKUE PUCKU TIPU
NPOU3BOACTBE  DJIGKTPOIHEPTUH, OJICKTPOMArHUTHOE  3arps3HCHHE
OKpY)KaloIlled Cpenbl, YIbTPa3ByKOBas JTUATHOCTHKA B MEIUIIMHE,
ONITUYECKUE SIBJICHUS B )KUBOU MPHUPOJIC.

Xumus: CTpo€HUE aTOMOB U MOJICKYJI, KPUCTAJUIMYECKAst CTPYKTypa
TBEPIBIX TEN, MEXaHU3Mbl OOpPA30BaHUS KPUCTALTUYECKON PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

T'eocpagpua: marHuTHBIE MONIOCA 3E€MJITH, 3aJIEKU MArHUTHBIX DY/,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozus: pUMEHEHUE MOCTOSTHHBIX MarHuTOB,
AIIEKTPOMATHUTOB, 3JEKTPOABHUTaTeNb SIKOOW, TeHepaTop MEpPEeMEHHOTO
TOKa, UHIYKIIMOHHAS TeYb, JIMHUM DJICKTPOIEepeaay, dJIEKTPOIBUTATENb,
pagap, paauoNpUEMHHK, TeJIeBU30p, aHTeHHa, Ttenedon, CBY-mneusp,
yJIbTPa3ByKOBasi JHArHOCTUKA B TEXHHUKE, MPOEKIIMOHHBIN armapar,
BOJIOKOHHAsI OITHUKA, COJHEYHasi OaTapes, CIIyTHUKOBBIC NPUEMHUKH,
sliepHasi dSHEPreTHMKa U DKOJIOTMYECKHE acleKThl €€ pa3BUTHSL.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMABI T10
OU3UKE HA YPOBHE CPEJJHET'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHoCcTHBIE Pe3yJbTaThl OCBOCHHUS y4eOHOTO IpeaMera
«DuU3HKay TOJDKHBI OTPAKATh TOTOBHOCTh U CIIOCOOHOCTH O0YYaIOIINXCs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHOW BHYTPEHHEH MO3HUIIMEH TUIHOCTH,
CUCTEMOW  IIGHHOCTHBIX  OpHEHTAIlMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXICHUH, COOTBETCTBYIOIIUX TPaIUIIHOHHBIM [ICHHOCTSIM
pPOCCHUICKOTO OOIEeCTBa, pPACIHIUPEHHE >KU3HCHHOTO OIBITAa W OIbITa
JCSATEIPHOCTH B TPOIECCEe peanm3allii OCHOBHBIX HANpaBJICHHNA
BOCTIMTATEIHHON ACSITETLHOCTH, B TOM YHCJIE B YACTH:

rPa’JAaHCKOT0 BOCIIUTAHMSA:

e cOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKH OOYyHArOIIETOCs Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TPUHATHE TPAJAUIIMOHHBIX OOIIEUETIOBEYECKUX TYMAaHUCTUUECKUX
U JIEMOKPATUYECKHUX [IEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO [IEATEILHOCTh B MHTEpecax
IPaKJAHCKOTO OOIIecTBa, Y4aCTBOBAaTh B CaMOYIIPaBJICHUU B
o0pa3oBaTeNbHON OpraHu3allny;

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

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOMN JACSATEIHHOCTH.

NATPUOTHUYECKOT0 BOCTIMTAHUS:

e cOPMUPOBAHHOCTH POCCUUCKONU Tpax)AAHCKON HICHTUYHOCTH,
NaTpPUOTU3MA,

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

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e cPOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHUYECKOTO
MOBECHMUS;

e CIOCOOHOCTH OLIEHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC
pelieHus, OpUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH, B TOM YHCJIE B JEATEILHOCTH YUEHOTO;

e OCO3HAaHHWE JIMYHOTO BKJaJa B TMOCTPOCHHUE YCTONYHBOTO
OyIyIIero.

ICTETHYECKOT0 BOCIIUTAHMS:

e OCTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAsl ICTETUKY HAYYHOTO

TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPY/J0BOIr0 BOCIIUTAHUSI:

e HHTEpEC K  pa3auuHbiM  chepam  mpodeccruoHaIbHOM
JESTETLHOCTH, B TOM YHCIIC CBS3aHHBIM C (PU3HKON U TEXHUKOM,
YMEHHUE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymyrmiei mpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TITAHBL;

e TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CAMOOOPA30BAHUIO
B 00y1acTy (PU3UKK HA TIPOTSHKEHUH BCEH JKU3HMU.

IKOJIOTUYECKOT0 BOCIIUTAHMS:



c(OPMUPOBAHHOCTh  HKOJIOTMYECKON  KYJIBTYpbl, OCO3HaHUE
IJI00aJIbHOTO XapakTepa 3KOJIOTUYECKHUX MPOOJIeM;
IUTAHUPOBAHUE U OCYIIECTBJICHHE JEHCTBUN B OKpY)Kalollen
Cpelle Ha OCHOBE 3HAaHMS IIeJied 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
UCCIIEI0BATENBCKYIO JIEATEIbHOCTh MHANBUIAYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jiornyeckue 1ecTBHA:

CaMOCTOSITEIIEHO (POPMYITUPOBATEH M AKTYaIU3UPOBAThH MIPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEIATh IIeJIM JACSATCIBHOCTH, 3aJaBaTh TapaMeTpbl |
KPUTEPUHU UX JOCTHKCHUS,

BBISIBJISIT 3aKOHOMEPHOCTH U IPOTUBOPCUHS B
paccMaTpuBaeMbIX (PU3HUYECKUX SIBIICHUSX;

pa3pabaThiBaTh IUTAH PEHICHHS MPOOJIEMBI ¢ Y4ETOM aHajau3a
UMEIONINXCS MAaTEpUATbHBIX U HEMATEPHUATBLHBIX PECYpPCOB;
BHOCHTH KOPPEKTHUBBI B JIEITEIHLHOCTh, OIIEHUBATH COOTBETCTBHE
pe3yNbTaTOB  IEsIM,  OLICGHWBAaTh  PUCKHA  TIOCJIEICTBUH
JCATCIIEHOCTH;

KOOPAWHHUPOBATh U BBHIMOIHITH PabOTy B YCIOBHSIX PEabHOTO,
BUPTYAJIBHOTO ¥ KOMOWHUPOBAHHOTO B3aUMOICHCTBHUS;
pa3BUBaTh KPEAaTUBHOC MBIIUICHUE TIPH PEIICHUN KXU3HECHHBIX
pooIeM.

Ba3oBrle ucciiegoBareLCKue 1eCTBUA:

BJIQJICTh HAYYHOM TEPMUHOJIOTHEH, KIIOYEBBIMU TOHSATUSMU W
MEeTOIaMH (PU3NYECKON HAYKU;

BJIQJIETh HaBBIKAMHM Y4e€OHO-HCCIIEI0BATEILCKON W IPOCKTHOM
NesTeIbHOCTH B 0o0nacT  (PU3UKH, CHOCOOHOCTBIO H
TOTOBHOCTBIO K CAaMOCTOSITETLHOMY TIOMCKY METOJIOB PEIICHUS
3amay  (PU3MYECKOTO COJIepKaHUs, TMPUMEHEHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUS,

BJIAJICTh BUJIAMH JCSATEIHHOCTUA TIO TIOJYYCHHIO HOBOTO 3HAHUSA,
€ro UWHTepHpeTanuu, MpeoOpa3oBaHUIO W TMPUMEHEHHUIO B
Pa3UYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCJE MPHU CO3JTaHHUH
y4eOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIIATh MPUYUHHO-CIIEJACTBEHHBIC CBSI3M M aKTyaJM3UPOBATH
3a/1auy, BBIIBUTATh THIOTE3Y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI
JUTSL TOKA3aTelbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh MapaMeTPhI
Y KpUTEPHUH PEIICHUS;



aHAIM3UPOBATh TOJIYYCHHBIE B XOJ€ peHICHHs  3aJaud
pe3ynbTaThl, KPUTHYECKH OIICHWBATh WX JIOCTOBEPHOCTH,
IPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSX;

CTaBUTh W  (GOPMYyIUpOBAaTh  COOCTBCHHBIC  33aJayd B
00pa30BaTeNbHON NIEATEIHHOCTH, B TOM YHCIIE TPH H3YyYCHHUH
bu3uKY;

JaBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, OLIEHUBATh MPUOOPETEHHBIN
OTIBIT;

yYMETb TIEPEHOCUTH 3HAHMS MO (PU3MKE B MPAKTUICCKYIO 00JIACTh
KHU3HEACITCILHOCTH;

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

CTaBUTH MPOOJIEMBI W 3ajaud, JOMYCKAIOIINe albTEPHATHBHEIC
perieHusl.

Pabora ¢ nnopmanueii:

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

OCYILECTBJISITh  TIOUCK, aHamus, CUCTEMATU3ALMID U
UHTEpIpeTalni0 HMHPOPMAIMK  Pa3IMYHBIX BUAOB H  (opM
pEeACTaBIICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

UCIIOJIb30BaTh CpeAcTBa UH(OPMAITMOHHBIX u

KOMMYHUKAIIMOHHBIX TEXHOJIOTHM B PEIIEHUH KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX W OPTraHU3AIlMOHHBIX 337]a4 C COOJIOICHUEM
TpeOOBaHUI JPrOHOMUKH, TEXHUKU OE€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHurs, NPaBOBBIX M OITHYECKUX HOPM, HOPM
UH(OPMAITMOHHON O€30MTaCHOCTH;

CO371aBaTh TEKCThl (PU3UYECKOTO COJEPKAHUSI B Pa3IAYHBIX
dbopmaTax ¢ yd4€ToM Ha3HA4YCHUS HWHQPOPMAIMU U IICICBOM
ayJIMTOPHUH, BBHIOMpas ONTUMAIbHYIO (POpMY Mpe/CTaBICHUS WU
BU3YaJIU3aIIHH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIE JeHCTBUS:

OCYIIECTBJISITh OOIIEHHE HAa Ypokax (M3HKHA U BO BHEYPOUHOU
NEeSITETHbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOH(DJIUKTHBIX CHUTyallud W
CMSTYaTh KOH(JIUKTHI,

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3pEHHS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHUMAaTh ¥ HCIIOJIb30BAaTh TMPEUMYIIECTBA KOMAHIHOW W
WUHANBUYaTbHON paOOThHI;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUN C YUETOM
00IIMX MHTEPECOB U BO3MOKHOCTEH KaXKJI0TO WICHA KOJIUICKTUBA;
MPUHUMAThH II€JId COBMECTHOM JCSITEIHHOCTH, OPTAHU30BBIBAThH U
KOOPJIMHUPOBATh JCUCTBUS TIO €€ JOCTIKEHUIO: COCTaBISAThH
IUIaH JCUCTBUW, paCOpEeneisaTb POJH C YYETOM MHEHUU
YYaCTHHKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;
OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXJAOr0 YYacTHHKA
KOMaH/IbI B OOIITUI pe3yabTaT MO pa3padOTaHHBIM KPUTEPHUSIM;
mpeasiaraTh HOBBIE TPOEKTHI, OIICHWBATh HJEH C MO3UIUU
HOBHU3HBI, OpPUTUHATHHOCTH, TPAKTUYECKON 3HAYNMOCTH;



OCYHICCTBJIATL ITO3UTHUBHOC CTPATCrM4YCCKOEC IIOBCACHHUE B
Pa3JINYHbIX CUTYyalHAX, IIPOABJIATH TBOPUCCTBO H B006pa>KeHI/Ie,
OBITH HNHUIINATUBHBIM.

PeryasiTuBHbIE YHMBeEpPCAJbHbIE YYeOHbIe 1eliCTBHUSA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBIISITh MMO3HABATEIBHYIO JCATEIHLHOCTD
B 001aCcTH (DU3UKHU U aCTPOHOMUHU, BBIABIIATH MIPOOJIEMBI, CTABUTH
1 (HopMyJIHpOBaTH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUJIaH PEIICHUS PacYETHBIX U
KaueCTBEHHBIX 3aJ1ay, IIJIaH BBIMOJHEHUS MPAKTUUECKON paboThI
C Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U
MIPEANIOYTEHUM;

J1laBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsATh paMKd YYEeOHOTO TMpeaMeTa Ha OCHOBE JIMYHBIX
IIPEANOYTEHUH;

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

OIICHUBATh PUOOPETEHHBIN OIIBIT;

CIocOOCTBOBAaTh (POPMHUPOBAHUIO W TPOSIBICHUIO SPYAUIIUN B
obsacti (PU3KMKHU, MOCTOSTHHO TTOBHIIIATh CBOM 00pa3oBaTeIbHBIN
Y KYJIbTYPHBIN YPOBEHb.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHBBHI B
JeSITeIbHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIETISIM;
BJIaJICTh HABBIKAMM MO3HABATEIbHON peQIIeKCUU KaKk OCO3HAHUS
COBEpIIIAEMbIX JCHCTBUH U MBICTUTENBHBIX IMPOIIECCOB, HX
PE3yIbTaTOB U OCHOBAHU;

UCIIOJIb30BaTh MPUEMBI PEQIICKCUU Il OIEHKU CHUTYallHH,
BbIOOpA BEPHOTO PELICHUS;

yYMETh OIICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATH PEIICHUS
110 UX CHUKECHUIO;

OPUHUMATh MOTHMBBI M apryMEHThl JPYrUX TIpH aHajIu3e
PE3yIbTATOB JIEITEIbHOCTH;

IPUHUMATh Ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;
OpUHUMATh MOTHUBBI M apTyMEHThl JPYrUX TIPH aHaJIu3e
PE3yIbTATOB JIEATEIbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mpoiiecce AoCTMIKEHUS JIMYHOCTHBIX — PE3YyJIbTAaTOB  OCBOCHUS
nporpamMmbl 1o (GU3MKE IS YPOBHS CpelHero oOiero oOpa3oBaHUs y
OOy4Jaronuxcsi  COBEPIICHCTBYETCS  OMOILMOHAJIBHBIA  HWHTEJUICKT,
peanoaararmmii copMUpPOBAHHOCTD:

CaMOCO3HAHHUs, BKJIIOYAIOIIETO0 CIOCOOHOCThL IIOHMMATL CBOE
SMOIIMOHAJILHOE COCTOSIHME, BHUJETh HaIpPaBJICHUS Pa3BUTHS
COOCTBEHHOW SMOITMOHAIILHOM Cephl, OBITh YBEPEHHBIM B ce0¢;
CaMOPEryJMPOBaHUSI, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE
MIPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEJICHHE, CIIOCOOHOCTH
aJIalITUPOBATHCS K AMOIMOHAIBHBIM H3MEHEHUSM U IPOSBIISATH
TMOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW  MOTHBAllUM, BKJIKOYAKOUIEH  CTPEMJICHHE K
JOCTHKEHUIO 1ENW M YyCHeXy, ONTHUMHU3M, WHUIMATUBHOCTb,
YMEHUE JIEUCTBOBATh, UCXOI U3 CBOMX BO3MOXKHOCTEM;



AMIIATHUH, BKJIIOYAIOIIEH CIIOCOOHOCTh NOHUMATh
AMOIIMOHAJIBHOE COCTOSIHME JIPYTUX, YYUTHIBaTh €ro Mpu
OCYIIECTBJICHUU OOMLIEHUS, CIHOCOOHOCTh K COYYBCTBUIO U
COTEPEKUBAHUIO;

COIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BHICTPAUBAThH
OTHOUIEHUSI C JPYTUMH JIIOJbMHU, 3a00THUTHCS, MPOSBIATH
UHTEPEC U pa3peniaTb KOHMIUKTHI.

I[MPEJIMETHBIE PE3VJIBTATBI

K xonmy oOyuenuss B 10 Kknacce mnpeaMeTHbIE pe3ylbTaThl Ha
yrayOnE€HHOM YpPOBHE JOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Yy
0o0y4Jaronnxcst yMEHUM:

MIOHUMAaTh poJib (PU3UKA B 3KOHOMHUYECKOW, TEXHOJIOIMYECKOM,
AKOJIOTUYECKOM, COLIMATIBHON U ATUYECKOM cpepax AesTeNbHOCTH
YeJI0BEeKa, pOJib U MECTO (U3HKM B COBPEMEHHOM HAay4YHOU
KapTUHE MUpPa, 3HAYCHHUE OMHCATEIbHOM, CHCTEMAaTH3UPYIOILEH,
OOBACHUTENLHON M NPOrHOCTUYECKOM (YHKUMN (PU3HUECKOn
TEOPUH — MEXAHUKH, MOJIEKYJIIPHOU (PM3UKU U TEPMOJUHAMUKH,
poJib (pU3NYECKOW TEOpUH B (POPMUPOBAHUU MPEACTABICHHUN O
(u3HUecKol KapTUHE MUPA;

pasnuyaTh YCIOBHUS NPUMEHUMOCTH MoAeNel (PU3UUECKUX TE U
MpoIeccoB  (SIBIICHMI): MHEpIHMadbHAs CHUCTEMa OTCU€Ta,
a0COJIFOTHO TBEpIOE TENO, MarepuanbHas TOYKa,
PAaBHOYCKOPEHHOE JIBUJKEHHE, CBOOOJHOE MajJeHHE, aOCOIIOTHO
yopyras aepopmanus, aOCONIOTHO yHpyroe H aOCONIOTHO
HEYNPYroe CTOJKHOBEHHS, MOJAEIH Ta3a, KUIKOCTU U TBEPAOTO
(KpUCTAITMYECKOT0) Teja, WACANbHBIM Ta3, TOYEUHBIM 3aps,
OJIHOPOJIHOE 3JIEKTPUYECKOE TOJIE;

paziuuath ycloBusl (TpaHuUIlbl, 00JacTH) NPUMEHUMOCTH
bu3UYeCKNX  3aKOHOB, IOHHUMAaTh  BCEOOIIMM  XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTb MCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBICHATH MEXAHUYECKHE MPOLECChl U
SBJICHUSI, UCTIOJIb3YsI OCHOBHBIE MOJOKEHUS U 3aKOHbI MEXaHUKH
(OTHOCUTENBHOCTh ~ MEXAaHUYECKOTO  JIBWXKEHHUSA, (POPMYIIbI
KMHEMAaTUKA PABHOYCKOPEHHOTO JIBHJKEHHUsS, MNpeoOpa3oBaHuUs
lanunes 1 CKOPOCTH U TEpeMellleHus, 3akoHbl HbroToHa,
MPUHIUI  OTHOCUTENBHOCTH ['anuies, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHbl COXPAHEHHS HUMITYyJIbCa U MEXaHUYECKOM
SHEPTUuU, CBsI3b PabOThl CWJIBI C U3MEHEHHUEM MEXaHUYeCKOU
SHEPTUM, YCIOBUS paBHOBECHS] TBEPIOTO Tena), MPU ITOM
UCI0JIb30BaTh MAaTEMAaTHUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBAThH
YCIIOBUS TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpa3oBaHui
[anunes, BTOporo u TpeThero 3akoHOB HbrOoTOHA, 3aKOHOB
COXpaHEHUsI HUMIIyJIbca M MEXAHUYECKOM DSHEpPruM, 3aKoHa
BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBIICHUS,
UCTOJIb3ysi  OCHOBHble  monoxkeHuss MKT wu  3akoHbl



MOJIEKYJISIPHON (PU3MKM U TEPMOJMHAMHMKHU (CBSI3b JaBJICHUS
UJECATBbHOTO Tra3a CO CpeJHEeld KHHETUYECKOM DSHEprueu
TEIJIOBOTO JBWKEHHUS M KOHUEHTpPAlUEW €ro MOJIEKYJ, CBA3b
TEMIIEPATYPbl BEIIECTBA CO CPEAHEH KHWHETHUYECKOM SHEprueu
TEIJTIOBOTO JBUKEHUS €T0 YACTHL, CBS3b JABJICHUS UICATIBHOIO
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
BBIpQ)KEHUE 3aKOHOB, YKa3blBaThb YCJOBUS MPUMEHUMOCTH
ypaBHeHus: MenneneeBa—Knaneiipona;

aHAIM3UpPOBaTh U  OOBSACHATH  DJIEKTPUUECKHE  SIBJICHUSA,
UCIIOJb3Ysl OCHOBHBIE TOJIOKEHUS W 3aKOHBI AJIEKTPOJAUHAMUKHU
(3aKOH CcoXpaHEHHUsl JJIEKTPUUYECKOro 3apsana, 3akoH KyioHa,
IIOTEHIIMAJIBHOCTh  JJIEKTPOCTATUYECKOTO  MOJIA,  ITPUHIIMUII
CYIEPIIO3ULNN DJIEKTPUUYECKUX IIOJEH, IPU ITOM yKa3bIBas
yCJIOBUSI IPUMEHUMOCTHU 3aKoHa KysoHa, a Takke MpaKTUYECKH
BAJKHBIE COOTHOIIEHMS: 3aKOHBI OMma ISl ydacTKa Lenu U IS
3aMKHYTOM JJIEKTPUYECKOW 1enu, 3akoH Jlxoyis—Jlenna,
npasuia Kupxroda, 3akonsr apajest A 371€KTpoIn3a);
OMKCHIBATh (PU3WYECKHUE TIPOLIECCHl M SIBJICHUS, HCIOIB3YS
BEJIMYUHBL: IIEPEMEILICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJla
U CHCTEMBI TEJl, CHUJIa, MOMEHT CHJIbI, JABJICHUE, TIOTCHIAJIbHAS
DHEpPIrUsi, KHUHETUYECKas DJHEPIUs, MEXaHUdecKas DHEeprus,
paboTa CuIIbl, IICHTPOCTPEMHUTEIILHOE YCKOPEHHUE, CHIIa TAKECTH,
CUJla  YIPYrOCTH, CWJIA TPEHHUs, MOLIHOCTb, DJHEPrus
B3aMMOJICUCTBUS Tena ¢ 3eMiIél BOMM3M €€ TMOBEPXHOCTH,
SHEPrus ynpyrou nedopmaiiuu npy>KuHbl, KOJUYECTBO TEIUIOTHI,
abcomoTHasE TeMmriepaTypa Tena, paboTa B TEpMOIMHAMUKE,
BHYTPEHHSISI DHEPrusi MACAIIbHOTO OJHOATOMHOTO rasa, pabora
UJICATLHOTO Ta3a, OTHOCHUTENbHAs BJIAXHOCTh Bo3ayxa, KII/]
UJCAIBHOTO  TEIUIOBOIO  JABUIATENs; JJIEKTPUYECKOE  IIOJIE,
HaNpPsHKEHHOCTD JJIEKTPUYECKOr0 I10JIs1, HANPSHKEHHOCTh IO
TOYEYHOI'0 3apsla WM 3apsoKEHHOrO IIapa B BakyyMe U B
JOUBJICKTPUKE, MOTEHIUA JIEKTPOCTATUYECKOTO MOJISI, PA3HOCTh
IIOTEHIIMAJIOB, YJICKTPOABIKYILAS CHJIA, CUJIA TOKA, HAIIPSXKEHHUE,
MOIIHOCTb  TOKA,  JJIEKTpUYeCKas  E€MKOCTb  IUIOCKOTO
KOHJIEHCATOPa, COIIPOTUBIICHUE y4yacTKa enu Cc
IIOCJIEIOBATEIBHBIM U MTAPAJUICIIBHBIM COCIUHEHUEM PE3UCTOPOB,
SHEPIHUsl AEKTPUUECKOTO TOJISI KOHAEHCATOPA;

OOBSACHATH OCOOEHHOCTH TMPOTEKAaHUs (U3HUECKUX SBICHUM:
MEXaHUYECKOE  JBHXKEHHE, TEIJIOBOE JBW)XKEHHE  YaCTHII
BEIIIECTBA, TEIJIOBOC paBHOBECHE, OpPOYHOBCKOE JBHXCHHE,
mubdy3usi, ucmapeHue, KAMEHUEe W KOHJCHCAIUs, TUTABJICHUE U
KpUCTaJIM3ausl, HaIIPABJICHHOCTh TEIUIoNEPEAAYH,
JJEKTpU3aluMs  TEJl, JKBUIIOTCHUUAIBHOCTH  IOBEPXHOCTHU
3apsKEHHOTO MPOBOIHUKA;

MIPOBOAUTL HCCICIOBAHUE 3aBHCUMOCTH OJHOM (hHU3HUYCCKOU
BEJIMYMHBI OT APYIrOM C HCHOJB30BAHUEM MPSIMBIX HU3MEPEHUN,
mpyu  3TOM  KOHCTPYHPOBaTh  YCTaHOBKY, (UKCHUPOBATH
PE3yNbTAThl MOJYYCHHOW 3aBUCUMOCTH (PH3WYECKUX BEIMYHUH B



Bujie TrpadukoB C Y4ETOM aOCOJIOTHBIX IMOTPEIIHOCTEH
WU3MEpPEHUH, AeaTh BBIBObI IO pEe3yIbTaTaM UCCIICI0BAHUS;
IIPOBOJIUTh KOCBEHHBbIE M3MEpEHUs] (PU3MUYECKUX BEJIMYWH, TPHU
ATOM BBIOMpPATh ONTHMAJbHBIA METOJ HM3MEpPEHHs, OILICHHBATh
aOCOJIFOTHBIE M OTHOCUTEIIbHBIC TMIOTPEIIHOCTH TMPSAMBIX U
KOCBEHHBIX U3MEPEHUI;

MPOBOJUTH OMNBITHl 10 TPOBEPKE MPEII0KEHHOW THUIIOTE3bI:
IJIAHUPOBATh AKCIIEPUMEHT, COOHUpaTh HSKCIEPUMEHTAIBHYIO
YCTAHOBKY, aHAJIM3UPOBATh IMOJYYEHHBIC PE3YJbTaThl U ACIaTh
BBIBOJI O CTaTyC€ MPEI0KEHHON TUIOTE3bI;

cobmoaaTh mpaBuiaa 0€30MacHOTO TpyJda IpU MPOBEIACHUHU
UCCIIEIOBAHUM B paMKaxX y4eOHOro 3KCIIEpPUMEHTa, MpaKTHKyMa
U y4eOHO-UCCIICAOBATEILCKOM W TMPOSKTHOM IeATEIIbHOCTH C
UCIIOJIb30BaHUEM HM3MEPHUTEIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO
000py10BaHUS;

pelaTh pacu€THBIC 33/1a4d C BHO 3aJIaHHOM U HESBHO 3aIaHHOM
¢u3nueckoii MOJENbI0: HAa OCHOBAaHMM aHajdW3a YCJIOBUS
000CHOBBIBaTh BBIOOp (U3MYECKOM MOJENH, OTBEUaIOIIeh
TpeOOBaHUSAM  3a7a4yd, MPUMEHATH  (OPMYJIBI,  3aKOHBI,
3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOPUH TpH
UCIIOJIb30BaHUM MATEMATHYECKUX METOJOB pEUICHUs 3aaad,
MPOBOJUTH pPacu€Tbl HAa OCHOBAHMU MMEIONIUXCS JaHHBIX,
AHAJIM3UPOBATh PE3YJITATHl U KOPPEKTUPOBATH METO/Ibl PEILICHUS
C YY4ETOM IMOJTYUYECHHBIX PE3YIBTATOB;

penaTh Ka4eCTBEHHBIE 3a/1a4H, TPEeOYyIOIe MPUMEHEHUS 3HAHUM
U3 pa3HBIX pa3/ielioB Kypca PU3HKHU, a TAK)Ke HHTErPAIIMU 3HAHUI
U3  Jpyrux NOPEAMETOB  €CTECTBEHHO-HAYYHOTO  IIMKJIA!
BBICTPanBaTh JIOTMYECKYIO LIETIOYKY PACCYKICHUN C OMOPOW Ha
U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUECKUE SIBJICHUS;
UCIIOJIb30BaTh  TEOPETUYECKHME 3HAHUS JJIi  OOBSICHEHUS
OCHOBHBIX TPHUHIIMIOB pPaOOThl HM3MEPHUTENbHBIX MPHUOOPOB,
TEXHUYECKUX YCTPONCTB U TEXHOJIOTUYECKUX MPOIIECCOB;
IMPUBOIUTHL TIPUMEPHI BKJIaJa POCCHUCKUX U 3apyOeKHBIX
y4EHBIX-(U3UKOB B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIIECCOB
OKPYKaIOIIEro MUpa, B pa3BUTHUE TEXHUKHU U TEXHOJOTHUH;
aHaJM3UpOBaTh U  OICHUBATH IIOCJICACTBUS OBITOBOM |
MIPOU3BOJCTBEHHON JEATEIbHOCTA YEJIOBEKA, CBA3AHHOW C
du3nuecKUMU  TpoIeccaMu, C  TO3UIMH  JKOJOTHYECKON
0e30macHOCTH, MPEACTaBICHUM 0 paloHaILHOM
IPUPOJIONONIB30BAHUM, a TaKKE€ Pa3yMHOM UCIIOJIb30BaHUU
TOCTUKCHUWA HAyKU W TEXHOJIOTHM IS JAIbHEUIIEro pa3BUTHUSA
YeJIOBEYECKOro O0IIEeCTBa;

MPUMEHSATh Pa3UYHbIC CHOCOOBI paboThl ¢ HWHPOPMAIHEH
(Gu3HUeCKOro COMepKaHUs C WCIOJIB30BAaHUEM COBPEMEHHBIX
MH(QOPMAITMOHHBIX  TEXHOJIOTHH, TMPH ITOM HCIOJIb30BaTh
COBpPEMEHHBbIC HMH(POPMAIIMOHHBIE TEXHOJOTUU [IJISi TIOUCKA,
nepepaboTKU U MPEIbSIBICHUS y4eOHON M HAY4YHO-TIOMYJISIPHOMN
nHpopMaruu, CTPYKTYpHUPOBAHUS u WHTEPOpETAIIUT
uHopMaIMK, TOJYyYEHHOW W3  Pa3IUYHBIX HCTOYHUKOB,
KPUTUYECKH aHAJU3UpOBATh TOJydaeMylo HWHpOpMaIuo u



OIICHMBAaTh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HWMEIOIIUXCS
3HAaHWH, TaK ¥ Ha OCHOBE aHAJIN3a HCTOYHMKA WH()OPMAIINH;
NPOSIBIISITh  OpTaHW3aI[MOHHBIE U TO3HABATEIbHBIC YMCHUS
CaMOCTOSITEILHOTO TPHOOPETEHUSI HOBBIX 3HAHWWA B TIPOIECCE
BBITIOJTHEHHSI IPOCKTHBIX U yU4EOHO-UCCIIEIOBATEILCKUX PadoT;
paboTaTh B TpYIIE C HMCIOJHCHHEM pPAa3INYHBIX COIMATBHBIX
poneii, mIaHuUpoBaTh  pabOTy  TPyNOmbl,  PAMUOHAIBHO
pacmipenenaTh ACSITeNbHOCTh B HECTAaHAAPTHBIX CHTYaIlUsX,
aJICKBATHO OIICHMBATH BKJIAJ KAXJIOTO M3 YYACTHHKOB T'PYIIIIHI B
pelIeHre paccMaTpUBacMOl IPOOIIEMBI,

NpOSIBIISITh  MOTHBAIMI0O K  Oyaymed  mpodeccrnoHaTbHOMI
JCSATEIIBHOCTH 10  CHEIUAIBHOCTSIM  (U3HKO-TEXHHYECKOTO
npodus.

K xonmy oOyuenuss B 11 Kiacce TpeaMeTHBIC pe3yibTaThl Ha
yIIyOJIEHHOM  YPOBHE JIOJDKHBI  OTpaKaTh CPOPMUPOBAHHOCTHh Yy
0o0y4Jaronuxcst yMEHUM:

MOHUMATh POJib (U3UKKA B IKOHOMUYECKOW, TEXHOJIOTHMYECKOM,
COIMAIBHOW M 3TUYECKOM cepax NeaTeTbHOCTH YelI0BeKa, PoJib
U MecTO (DU3MKU B COBPEMEHHOW HAy4YyHOH KapTUHE MHpA, POJIb
aCTPOHOMHMHM B IIPAKTHUYECKOM [IEATEIBHOCTH YEJIOBEKA U
NaJdbHEWIIIEM  HAyYHO-TEXHUYECKOM  pPa3BUTUHU,  3HAYCHHUE
OMHCATENIbHON, CHUCTEMaTHU3UPYIOLEeH, OOBSICHUTEIbHOH U
IIPOTHOCTUYECKOM byHKIMN dbusznueckoit  Teopuum  —
ANEKTPOAUHAMHUKHU, CIEIUAIbHON TEOPUU OTHOCUTEIBHOCTH,
KBaHTOBOW (DM3HUKH, pOJib (PU3UUECKOIN Teopur B (OPMHUPOBAHUU
OpeacTaBlieHU o  (Qu3nyeckod KapTHUHE MHpPA, MECTO
¢du3nueckoil KapTUHBI MHpa B OOIIEM psJAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUI O IPUPO/IE;

pasznuyaTh YCIOBHUS MPUMEHUMOCTH MOJeNeld (GU3UIECKUX Tell U
MpOIECCOB  (SIBJICHUM):  OJHOPOJIHOE  DJECKTPUUECKOE U
OJIHOPOJTHOE MAarHUTHOE TIOJIsl, TapPMOHMYECKHE KOJIeOaHus,
MaTeMaTH4YEeCKUN MAasiTHUK, WICAJbHBIM IPYKUHHBIM MAasITHUK,
TapMOHUYECKUE BOJHBI, HWACAIBHBIA KOJIEOATEIbHBIN KOHTYD,
TOHKAas JIMH3a, MOJEJEW aroMa, aTOMHOTO Sijpa U KBAHTOBOWU
MOJEJIH CBETA;

paznuyaTh ycnoBusi (TpaHUIbI, 00JIACTH) TPUMEHUMOCTH
¢u3nUecKuX  3aKOHOB, TMOHUMAaTh  BCEOOIIMM  XapakTep
(yHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTb MCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh W OOBSICHATH AJIEKTPOMATHUTHBIE MPOIIECCH U
SBJICHUS, WCIOJb3ys OCHOBHBIE TIIOJIO)KEHUSI W  3aKOHBI
ANEKTPOAMHAMHUKNA U CHEUUAIBbHOW TEOPUM OTHOCUTEIBbHOCTHU
(3aKOH COXpaHEHUs IEKTPUUYECKOTO 3apsijia, cujaa Ammepa, cuia
JlopeHua, 3aKOH 3JIEKTPOMArHUTHOM MHAYKIMHU, paBwiIo JIeHua,
cBsi3b DJIC caMOMHAYKIIMU B 3JIEMEHTE JIEKTPUYECKOM LENH CO
CKOPOCTBIO M3MEHEHHUs CWJbl TOKA, MOCTYJAThl CIEUaTbHON
TEOPUU OTHOCUTENBHOCTH DUHILITEWHA);

aHATM3UPOBATh M OOBSICHATH KBAHTOBBIC MPOIIECCHI U SBIICHUSA,
UCTIONIB3Ysl  TIOJIOKEHUSI KBAHTOBOM  (u3uku  (ypaBHEHUE
OiinmrerHa g Gotoddderra, mepBeliii U BTOPOH MOCTYIATHI



bopa, MIPUHLIMIT COOTHOIICHUSA HEONPEIEIEHHOCTEN
['eit3enOepra, 3aKOHbI COXpPAaHEHUS 3apsAIOBOIO M MAacCOBOTO
YUCEl U DHEPTUHU B AJIEPHBIX PEAKLMAX, 3aKOH PAAUOAKTUBHOTO
pacriajna);

ONMKCHIBATh (PU3MYECKHUE TIPOLIECCHl M SIBICHUS, HCIOIb3YS
BEJIMYMHBIL: HAaIMpPSKEHHOCTh JJIEKTPUYECKOTO MOJs, MOTEHLIHAI

QJICKTPOCTATUICCKOI'O I10JIA, Pa3HOCTb IIOTCHIIMAJIOB,
QJICKTPOABHIKYIIAA CHJIa, HHAYKOWUA MAargmMTHOI'O I10JIA4,
MarHUTHBIN IIOTOK, CHJIa AMHepa, HHAYKTUBHOCTD,

ANEKTPOJBIKYINASL CUJIa CAMOUHAYKIIMU, SHEPIUsi MarHUTHOTO
MOJII MPOBOJIHUKA C TOKOM, PEISITUBUCTCKUN MMIYJbC, MOJHAs
DHEPrUs, SHEPIrHs TOKOS CBOOOJHOM YAaCTHIIBI, JSHEPTUsi U
UMITYJIbC (DOTOHA, MACCOBOE YMCIIO U 3aps/[l siApa, SHEPIHsl CBSI3U
apa;

OOBSACHATH OCOOEHHOCTH TMPOTEKaHUs (U3MUECKUX SIBJICHUM:
ANIEKTPOMATHUTHAS ~ WHAYKIUS, CAMOUHJIYKIHMSA, pPE30HAHC,
uHTEppEpeHIMsT  BOJIH, Judpakius, AUCTHEpCUs, IOJTHOE
BHYTPEHHEE  OTpaKCHHE, dboTornexTpuueckuit 3 dexT
(boTorddexr), anbda- u Gera-pacnabl saep, raMma-u3IydeHre
anep, GUu3ndecKue MPUHIUIIBI CIEKTPAILHOTO aHajan3a U paboTh
nasepa;

OMpeNeNsaTh  HalpaBlICHUE UHIYKIUU MArHUTHOTO  TIOJIsS
IIPOBOJIHUKA C TOKOM, CHIIBI AMIiepa U cuiibl JIopeHiia;

CTPOUTH N300paKEeHHE, CO3/IJaBaAEMOE TIIOCKUM 3€pKaJIOM, TOHKOU
JIUH30M, U paCCYUTHIBATh €T0 XapaKTEPUCTUKH;

OPUMEHSTh OCHOBOIOJATAIONINE ACTPOHOMUYECKUE TOHSTHA,
TEOPUU M 3aKOHBI I aHaIM3a U OOBSICHEHUS (U3HUECKUX
IIPOLIECCOB, MPOUCXOASAIIMX B 3BE3/aX, B 3BE3HBIX CHCTEMaX, B
MEXTaJIaKTHUYECKOM Cpejie; IBIKEHUSI HEOSCHBIX TeJ, SBOIIOIUN
3BE311 M BeeneHnHol;

IIPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTEN (DU3UUYECKUX BEIUYUH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUI, npu ATOM
KOHCTPYUPOBATh  yCTAaHOBKY,  (UKCUpPOBATh  PE3YJbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIUYMH B BHJIC
rpaduKoB ¢ y4€ToM aOCOIOTHBIX IOTPEITHOCTEH H3MEpEHUH,
JIeaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUsl (PU3MYECKUX BEJIUYUH, MPU
ATOM BBIOMPATh ONTUMAJBHBIM METOJ H3MEPEHHs, OIEHUBATH
aOCONIOTHBIE Y OTHOCHUTEIBHBIE TOTPEIIHOCTH TMPSMBIX U
KOCBEHHBIX U3MEPEHNUN;

POBOJUTH OIBITHl MO TIPOBEPKE MPEATOKEHHOW THUIIOTE3bI:
IJIAHUPOBATh OKCIEPUMEHT, COOMpPATh OAKCIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBAThH TMOJTYYCHHBIC PE3yJbTaThl U JeaTh
BBIBOJ] O CTaTyCE€ MPEIOKEHHON TUTTOTE3HI;

OMHCHIBATh METOABl TIONYYCHHS] HAYYHBIX aCTPOHOMUYECKHUX
3HAHUM;

coOmolaTh TpaBmwia O€30MacHOr0 TpyJda MpU TPOBEICHUU
MCCJICIOBAHUM B paMKax y4eOHOTO KCIEPUMEHTA, MPAKTUKyMa
U y4eOHO-UCCIIEIOBATENLCKOW M TPOCKTHOM JESITEIBHOCTH C
MCIIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB M JIA0OPATOPHOTO
000pyI0BaHUS;



pemaTh pacy€THBIC 3a/1a4M C SIBHO 33JJaHHON U HESIBHO 33aJJaHHOMN
¢u3udeckoil MOIeNnpl0: HAa OCHOBAaHMM aHAINW3a  YCIIOBHS
BBIOMpATh (U3NYECKUE MOJENH, OTBEYalolle TPeOOBAHUSAM
3aja4d, TPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
HOCTyJaThl  (U3WYECKHX  TEOPHUA  TNPU  HUCHOJIH30BAHUU
MaTeMaTHYeCKUX METOJIOB PEIICHUs 3ajad, MPOBOIUTH PacU&Th
Ha OCHOBAHUU MMEIOIIUXCS JAHHBIX, aHAJTU3UPOBAThH PE3yJIbTaThl
U KOPPEKTHPOBATh METOJAbl PEUICHHS C YYETOM IOTYYEHHBIX
pe3yJbTaToB,

peliaTh KaueCTBEHHbIE 3a/1a4H, TPeOYIole MPUMEHEHNS 3HAaHUM
U3 Pa3HbIX Pa3leNioB Kypca (pU3HMKH, a TaKKe UHTETPallui 3HAHUI
U3  JAPYyrUX  MOpPEeIMETOB  E€CTeCTBEHHO-HAYYHOTO  IIMKJIA!
BBICTPANUBATh JIOTHUECKYIO IEMOYKY PacCyXJIECHUH ¢ OMOpod Ha
M3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBICHUS;
UCIOJb30BaTh  TEOPETUYECKUE 3HAHMA i1 OOBSICHEHMS
OCHOBHBIX NPHUHLHUIIOB pabOThl HM3MEPUTEIbHBIX MPUOOPOB,
TEXHUYECKUX YCTPOICTB U TEXHOJIOTMUECKUX MPOIIECCOB;
OPUBOJAUTH TMPUMEPHl BKJIAJa POCCUHCKUX M 3apyOeKHBIX
yu€HBIX-(DU3UKOB B Pa3BUTUE HAYKU, B OOBSICHEHHE IPOLIECCOB
OKpY>KaIoIlIer0 MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;
aHAJIM3UPOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM H
OPOU3BOJCTBEHHON JEATEIIBHOCTH YEJIOBEKa, CBSI3aHHOM C
¢uznyeckuMu  mpoueccamMu, C  HO3MLIMH  3KOJOTHYECKOU
0€30IMMacHOCTH, IpeJICTaBICHUN 0 palroHaIbHOM
OPUPOJIONIOIB30BAaHUM, A TAaKXKE pPasyMHOM MCIOJIb30BaHUU
JOCTUKEHUM HAyKW W TEXHOJIOTUH NJIsl albHEMILEro pa3BUTHS
YeJI0BEYECKOro 00IECTBa;

OPUMEHATh pPAa3WYyHble CHOCOObI paboThl ¢ HHPOpMAaIUeEi
(u3nYeCcKOoro coiepx aHusi C MCIOIb30BAHHUEM COBPEMEHHBIX
MHPOPMAIIMOHHBIX ~TEXHOJOTUH, TPU OSTOM HCIOJIb30BATh
COBpPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJOTUM JJIs IOMCKa,
nepepaboTKU U MpeabsABICHUS Y4eOHOM M HayYHO-MOMYJISIPHON
UHpOpMaIu, CTPYKTYpUPOBaHUS u UHTEpIIpeTaluu
UHpOpMaAIMK, TMOJYYEHHOM W3  pa3lMYHBIX HMCTOYHUKOB,
KPUTHUYECKH aHAIM3UPOBATh IMOJIy4aeMyl0 HHPOpPMALUIO0 MU
OLICHHMBAaTh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIUXCS
3HAaHUHU, TaK ¥ Ha OCHOBE aHAJIN3a UCTOUYHMKA HH(OPMALIUY;
OpOSIBIISITh  OPraHU3allMOHHbIE W  [MO3HABaTEJIbHBIE YMEHMS
CaMOCTOSITENIbHOTO NPHOOpPETEHUs] HOBBIX 3HAHUNA B IIpOLECCEe
BBITNIOJIHEHUSI IPOEKTHBIX U yUE€OHO-UCCIIE0BATENbCKUX PadoT;
paboTaTh B TpYIE C MCIOJIHEHUEM Pa3IMYHBIX COLIMAJIbHBIX
poyei,  miIaHUpoBaTh  pabOTy  TpPyHOmbl,  PALHUOHAIBHO
pacnpenenaTb JACsTeNbHOCTh B HECTaHAAPTHBIX CUTYalMsX,
aJIeKBaTHO OLICHMBATh BKJIAJ KaXJI0TO M3 YYACTHUKOB I'PYIIIHI B
pellIeHre paccMaTpuBaeMon IpoOJIeMBl;

NpOSBIATE MOTHBALMI0O K Oyaymed mpodeccrnoHalbHOM
AESTeNIbHOCTH 1O  CHEHUAIBHOCTSIM  (PU3HKO-TEXHUUYECKOTO
poQuIs.
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Pabota cwitbl Ha
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36 I'paduueckoe content/uploads/2023/08/MI1_®usuka_YV_dopmar-
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paboThI CHITHIL.
MontHoCTh CHIIELI
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sHeprus. Teopema 00
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KHHETHYECKOMN
SHEPTUH
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38 cuibl [ToTeHIuanpHas content/uploads/2023/08/MII_®usuka YV _dopmar-
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SHEPTUH
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VYnpyrue u Heynpyrue
CTOJIKHOBEHHUS.
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JUISL UJI€alIbHOU
KUJKOCTH
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content/uploads/2023/08/MI1_dwusuka YV dopmar-

docx_17082023 na-caiir.pdf
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KonTponbnas pabota
1o TeMe "3aKOHBI
COXpaHEHUs B
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PaszButue
MpeACTaBICHUH O
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OCHOBHBIE TTOJIOKCHHS
MKT. Iuddyzus.
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Crpoenue
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CBs13b a0COTIOTHOM
TEMIIEPATYPhI
TEPMOJIMHAMUAYECKOMN
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TETIOBOTO JBMKEHUS
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"OcHoBel MKT"
KonTponbHas pabota
55 1o Teme "OCHOBBI
MKT"
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BHYTPEHHHE
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MHUKPOCKOITMYECKOM
YpOBHE

Hynesoe nauano

TEPMOJIMHAMHUKH.
CaMONpOR3BOMbHAT https://edsoo.ru/wp-

57 content/uploads/2023/08/MII ®uszuka YV dopmar-
penarcaius 11 docx_17082023 _na-caiir.pdf -
CUCTEMBI K TCTIOBOMY
PaBHOBECHIO
Moaens ujiealibHOTO
rasa B
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VcaoBus
MIPUMEHUMOCTH 3TOI
MOJICIIH
YpaBHeHue
Menneneesa- https://edsoo.ru/wp-
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OnemeHTapHas pabora
B TEPMOJIMHAMHUKE.
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o rpaduKy mnpoiecca
Ha pV-auarpamme
Tennonepenava kak
Croco0 U3MEHEHUS https://edsoo.ru/wp-
62 BHYTPEHHEHN 3HEPTUH content/uploads/2023/08/MI1_®wusuka_YY_dopmar-
TJI cucremsl 6e3 docx_ 17082023 na-caiir.pdf
COBEPIIICHUS pabOTHI
Konsexmus, https://edsoo.ru/wp-
63 TETJIONPOBOJHOCTb, content/uploads/2023/08/MI1_®usuka YV _dopmar-
HU3IIyYEHHUE docx_ 17082023 na-caiit.pdf
KomuyecTBO TEmIoThI.
TemnoémMKoCTh Tena.
VYaenbHas U MOJSIpHAS
64 TETUIOEMKOCTH bubmuorexa EJICOO https://urok.apkpro.ru/#
BellecTBa. Y AeiIbHas
TEIJIOTa CTOPAHHUS
TOILIMBA
65 Pacuér xonnuectBa https://edsoo.ru/wp-
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ITonsatue 00
aanabaTHOM IpoIlecCe.
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[TepBblii 3aK0H
TEPMOIUHAMUKU
KonunuecTBo TemioTsl
1 paboTa KaK Mephbl https://edsoo.ru/wp-
67 U3MEHEHUS content/uploads/2023/08/MI1_dwusuka YV dopmar-
BHYTPEHHEHN SHEPrUuu docx_17082023 na-caiit.pdf
TJ1 cuctemsl
Bropoii 3akoH
TEPMOJAMHAMUKH JIJIs
PaBHOBECHBIX U
68 HEPaBHOBECHBIX bubnuorexa EJJCOO https://urok.apkpro.ru/#
IIPOLIECCOB.
HeoGpatumocts
MIPUPOIHBIX MTPOLIECCOB
[IpuHuunIE! neicTBus
69 TETJIOBBIX MaIIUH.
KITA
MakcumanbHOE
70 snauedue KITJI. [lukn bu6nuorexa EJJCOOQO https://urok.apkpro.ru/#
Kapno
https://edsoo.ru/wp-
71 Pemenue 3agau content/uploads/2023/08/MI1_®wusuka YY_dopmat-
docx_ 17082023 na-caiit.pdf
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aCIEeKThI
WCIIOIb30BaHUS
TEIUJIOBBIX JIBUTATEICH.
TemnoBoe 3arpsi3HeHUE
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content/uploads/2023/08/MI1_®wusuka_YY_dopmat-
docx_ 17082023 Ha-caiit.pdf
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Pemenue 3agau

bu6mmotexa EJICOOQO https://urok.apkpro.ru/#
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O06o0061IeHuE U
CHCTEMAaTH3alHs
3HAHUH T10 TEME
"TepMoarHaAMHUKA.
TennoBrie MalTUHE"

https://edsoo.ru/wp-
content/uploads/2023/08/MI1_®wuszuka YV_dopmar-
docx_ 17082023 na-caifr.pdf
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KonTponbHas padora
10 TeMe
"TepMoarHAMHUKA.
TemnoBbie MamyHE"
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[TapooGpa3zoBanue u
KOHJICHCAIIUSL.
Hcnapenune u kunexnue.
VY nenbHas Temiuora
napooOpazoBaHUs

https://edsoo.ru/wp-
content/uploads/2023/08/MI1_®wuszuka YV_dopmar-
docx_ 17082023 na-caiit.pdf

77

Hacermenasie u
HEHACBIIICHHBIE MApPHI.
KauectBeHHas
3aBUCHUMOCTD
IUIOTHOCTHU M JaBJICHUSA
HACBIIIEHHOTO 1Mapa OT
TeMIepaTypbl, UX
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KUIKOCTU

BrnaxxHocTh Bo3myxa.
AOcoiroTHAs U
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78 content/uploads/2023/08/MI1_®wusuka_YY _dopmar-
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BIIAYKHOCTh
https://edsoo.ru/wp-
79 Pemenue 3agau content/uploads/2023/08/MI1_dwusuka YV dopmar-
docx_ 17082023 na-caifr.pdf
TBépmoe Teno.
Kpucramnmaeckue n
80 amop(HBIC Tena. bubmmorexa EJICOO https://urok.apkpro.ru/#
AHM30TpONIUS CBOWCTB
KpUCTAJIJIOB
[InaBnenue u
Kpuctajusanus. https://edsoo.ru/wp-
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Cybnumarus
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Pactsxenne u cxxatue.
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134 teme "TlocTostHHBIN bubmuorexa EJICOO https://urok.apkpro.ru/#
AIEKTPUIECKUN TOK"
Pemenue 3agau no https://edsoo.ru/wp-
135 teme "IlocTossHHBIN content/uploads/2023/08/MI1_®usuka YV _dopmar-
AJIEKTPUYECKUN TOK" docx_ 17082023 na-caiir.pdf
O60061eHue u
cUcTeMaTHu3aIus
136 3HAHUM 1O TeMe

"I[TocTossHHBII
AJIEKTPUYECKUM TOK"
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KonrponsHas pabora

137 1o teMme "TlocTosHHBII
AJIEKTPUYECKUM TOK"
DnekTpuyeckas
MIPOBOJMMOCTh
a3JIMYHEBIX BEIECTB.
138 P HUI bubnuorexa EJICOO https://urok.apkpro.ru/#
DIIEKTPUYECKHUI TOK B
MeTajuiax.
CBepXIpOBOIMMOCTH
DNEeKTPUUIECKHI TOK B
pacTBopax u
https://edsoo.ru/wp-
pacruiaBax
139 3 content/uploads/2023/08/MII_®usuka YV _dopmar-
DICITPOIIITOR. SAKOHb! docx_17082023 _wa-caitr.pdf
Qdapanes s
AJIEKTPOJIN3a
IEKTOHUCCKIH TOK B https://edsoo.ru/wp-
140 Ii_{ content/uploads/2023/08/MI1_®wusuka_ YV _bopmar-
rasax. 1liasma docx_ 17082023 na-caiit.pdf
DNEeKTPUUIECKHI TOK B
141 Bakyyme. BakyymHbIe bubnmuotexa EJICOOQO https://urok.apkpro.ru/#
prOOpbI
IIpomexxyTouHas
142 | POMEHY
arTecTaus
IOy IPOBOIHHKOBEIE https://edsoo.ru/wp-
143 6y P content/uploads/2023/08/MIT_®usuxa VY _dopmar-
TIPHOOPRI docx_ 17082023 na-caiit.pdf
144 dusnueckuit
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MPAKTUKYM T10 TeMe
"N3mepenue cuisl
TOKa U HaNpsKEHUs B
LEIH TOCTOSIHHOTO
TOKa IPH ITOMOIIH
aHAJIOTOBBIX U

UG POBBIX
M3MEPUTEITBHBIX
npuOOpoB" UiH
"3HaKOMCTBO C

1 poBoi
nabopaTopuei 1mo
¢uszuke. [Ipumepsl
U3MEpeHus
(bu3NYeCKUX BETUYNH
TIPY TTIOMOTITH
KOMITBIOTEPHBIX
TaTYUKOB"

145

duznueckuit
MPaKTUKYM 10 TEME
"U3yueHne
HEPaBHOMEPHOTO
JIBIDKCHMS C ICIIBIO
ONpEACIICHUS
MTHOBEHHOM
ckopoctH"

146

dusnueckuii




MPAKTUKYM T10 TEME
"N3mepenue
YCKOPEHUS TIPH
NPAMOJIMHEHHOM
PaBHOYCKOPEHHOM
JIBHKEHHUH T10
HaKJIOHHOM
IUIOCKOCTH" HUIH
"UccnenoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU NpHU
PaBHOYCKOPEHHOM
JIBYDKEHHU"

147

duzndeckuit
MPAKTUKYM I10 TEME
"U3mepenue
YCKOpEHUS
cB0OOHOTO NaieHus"
nmu "N3yuenue
JBIDKEHUS Tea,
OpOIIEHHOTO
FOPHU30HTAJIBHO"

148

dOusznyeckuit
MPAKTUKYM 10 TEME
"N3yuenue NBUKEHUS
TeJla MO OKPYXHOCTH C
IMOCTOSTHHOM T10




MOJYJIFO CKOPOCTBHIO"
i "UccnemoBanne
3aBUCHMOCTH TIEPHOJIa
oOpareHus
KOHHUYECKOTO
MasiTHHKA OT €ro
napamerpoB”

149

duznueckuit
MIPAKTUKYM I10 TEME
"U3mepenue
PaBHOJEHCTBYIOLIEN
CHUJIBI TIPH JIBUKCHUH
Opycka 1o HaKJIOHHOM
IJIOCKOCTH" WU
"IIpoBepka runoTessl 0
HE3aBHUCUMOCTH
BPEMEHHU JIBUIKECHUS
OpycKa 1o HaKJIOHHOM
MIJIOCKOCTH Ha
3aJlaHHOE PacCTOSTHUE
OT ero maccsl"

150

duznueckuit
MPAKTUKYM I10 TEME
"UccneqoBanue
3aBHCHUMOCTH CHJI

YIOPYTOCTH,
BO3HHUKAIOIINX B




MPYXKHUHE U PE3UHOBOM
o0pa3ie, OT ux
nedhopmaruu' uim
"N3yuyenue NBUKEHUS
CHCTEMBI TeJl,
CBSI3aHHBIX HUTBIO,
IIEPEKUHYTOU uepe3
JIErKui 0J10K"

151

duznueckuit
MIPAaKTUKYM I10 TEME
"UccnenoBanue
YCJIOBUI paBHOBECHS
TBEPJIOTO TENA,
HMEIOIIETO 0Ch
BpauieHus" win
"KoHcTpynpoBanue
KPOHILUTENHOB U
pacyer cui
yIpyroctu" win
"U3yueHne
YCTOMYUBOCTH
TBEPJIOTO TENA,
MMEIOLIETO III0Iah
ornops!"

152

duznueckuit
MPAKTUKYM I10 TEME
"U3mepenue




Kod(UIreHTa TpEeHUs
10 BEJIMYMHE YTIIOBOTO
kod(durmenra
3aBucuMocTtd Frp(N)"
ninu "Ucciaenosanue
JBUKEHHS OpycKa 1o
HAaKJIOHHOH IUIOCKOCTH
C TIEpEMEHHBIM

ko3 hHUIIIEeHTOM
TpeHus" Win
"N3yueHue NBUKEHUS
rpy3a Ha Baly C
TpeHueM"

153

OuU3NYECKHI
MPAKTUKYM I10 TeMe
"N3mepenune ummynbca
T€ja 10 TOPMO3HOMY
nyTH" uiam
"U3mepeHue cuibl
TATH, CKOPOCTHU
MOJIETHN
AIEKTPOMOOHIIS 1
MOIITHOCTH CHUJIBI TITH"
niu "CpaBHeHue
M3MEHEHHS UMITYJIbCa
TeJla C UMITYJIBCOM
CuIbl" WK




"UccnemoBanue
COXpaHEHUS UMITYJIbCca
MIPU yIIPYyToM
B3aUMOJEUCTBUN" WU
"U3mepenue
KHHETHYECKOMN
SHEPTUH TeJa 0
TOPMO3HOMY IIyTH"

154

duznueckuit
IIPAKTUKYM I10 TeMe
"N3yuenue
HU30TEPMUYECKOTO
npotecca
(pexOMeHTI0BaHO
HCIOJIb30BaHUE
udpoBoit
nabopaTtopun)" win
"N3y4yenue
M30XO0pHOTro mpouecca”
nmm "N3ydenne
n3obapHoro mporecca'
nmu "IIpoBepka
ypaBHEHUS COCTOAHUSA"

155

duznueckuit
MPAKTUKYM T10 TEME
"NU3mepenue ynenbHOl
TCIUIOEMKOCTH" HITH




"UccnemoBanue
Ipoliiecca OCThIBAaHUS
BellecTna" Win
"UccneqoBanue
annabaTHOro
npouecca" uiaun
"N3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO
B3aNMOJCUCTBUS U
TEMIIEPATypPbl KUTICHUS
JKUIKOCTEN"

156

duznyecKkuin
MIPaKTUKYM T10 TEME
"N3y4yenue
3aKOHOMEPHOCTEN
UCIIApEHHUs
KUAKOCTEN" Nin
"N3mepenue yaenpHon
TEIUIOTHI MJIaBJICHUS
apga" i "U3ydyenue
CBOMCTB HAaCBIILICHHBIX
nmapoB" Wiau
"U3mepenue
abCcoMOTHON
BJIQ)KHOCTH BO3/yXa U
OLIEHKa MacChl 11apoB B




nomMenieHuu".
N3mepenue
kod(durmenra
MMOBEPXHOCTHOTO
HATSHKCHUS

157

Pusnueckuin
IIPAKTUKYM I10 TeMe
"Habaronenue
IIPEBpAILEHUs SHEPTHH
3apsHKEHHOTO
KOHJIEHCATOpa B
SHEPTUI0 U3ITyYEHUS
cBeTonroma" Miu
"N3yuenue
IIPOTEKAHUS TOKA B
LIETIH, COJIepIKAILEH
KOHJIEHcaTop" win
"Pacnipeniencnue
pa3HOCTH
MOTEHIIUAJIOB
(HampsiKeHHs ) IpU
MOCJIeI0BATEIHLHOM
COETMHEHUU
KOHJIEHCATOpOB"

158

dusnueckuit
MPAKTUKYM I10 TEME
"UccaeqoBanue

bubnmuotexa EJICOOQO https://urok.apkpro.ru/#



https://urok.apkpro.ru/

CMEIIaHHOTO
COCJIMHECHHUS
pe3ucTopoB" WK
"U3mepenue
YAETBHOTO
COINPOTUBIICHUS
MIPOBOTHUKOB" MJIH
"UccnenoBanue
3aBUCUMOCTH CHJIBI
TOKA OT HAIPSHKCHUS
JUTSI JIAMITBI
HakajauBaHuA"

159

duznyecKkuin
MIPaKTUKYM T10 TEME
"Habmronenue
ANEKTposIn3a" Win
"N3mepenue 3apsina
OJTHOBAJICHTHOT'O
noHa" win
"UccneqoBanue
3aBUCHUMOCTHU
COTIPOTUBIICHUS
TEPMOPE3UCTOpA OT
TEMIEPATYPHI" WIH
"CHsITHE BOJIBT-
aMIIepHOU
XapaKTepUCTUKU

butmmorexa EJICOOQO https://urok.apkpro.ru/#
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nuoma"

160

OcHOBHOE ypaBHEHUE

MKT

https://edsoo.ru/wp-

content/uploads/2023/08/MI1_dwusuka_YY_dopmar-

docx 17082023 na-caiit.pdf

161

PesepBHBIii ypOK.
O6001menue u
CHCTeMaTH3aIus
3HAHWH 10 TEME
"Kunemartuka"

162

PesepBHBIii ypOK.
O06001enue u
CHCTeMaTH3aIus
3HAHUH 10 TEME
"Ilmaamuka"

163

PesepBHbIii yPOK.
O06o06menue u
CHCTEeMAaTH3alHs
3HAHUH T10 TeMe

"Crartuka TBEpAOIro

Tena"

164

PesepBHbIii yPOK.
Oo6o06menue u
cucTeMaTu3anus
3HaHUH MO TeMe

"3aKOHBI COXpaHEHUS B

MexaHuke"

165

Pe3epBHbIit ypok.
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O06o061ieHue U
CHCTEMAaTHU3alHs
3HAHWH 10 TEME
"OCHOBBI
MOJICKYJISIPHO-
KHHETHYECKOMN
teopun"

166

PesepBHbIit ypoK.
O06001enue u
CHCTeMaTH3amus
3HAHW 110 TEME
"TepMoarHaAMHUKA.
TemnoBrie MamyHE"

167

PesepBHbIii yPOK.
O0o0menue n
CHUCTEMaTU3aLHs
3HaHUH 1O TeMe
"ArperaTHble
COCTOSIHUS BEILIECTBA.
da30BbIe IEPEXOBI"

168

PesepBHBIil ypoOK.
O60061meHue
CHUCTEMAaTU3aLHs
3HaHUM 110 TeME
"DnexTpuyeckoe nojie'

169

Pe3epBHbIit ypok.
O60061eHue u




CHCTEMAaTHU3alHs
3HAHUH 10 TEME
"ITocTOSHHBIM
AJIEKTPUYECKUMA TOK"

PesepBHBIii ypOK.
O06o0menue n

170 cUCTEMaTHU3alHsA 1 0
3HaHu# 1o Teme "Toku
B pa3IMYHBIX cpenax”
OBHIEE KOJIMYECTBO
170 17

YACOB I10 ITPOTPAMME




11 KITACC

KoanuecTBO 4acos DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
BzaumojeiicTBre MOCTOSIHHBIX
1 MarHuTOB U MTPOBOJHUKOB C 1
TOKOM. MarauTHOE II0JI¢.
I'unoreza Ammnepa
BexTtop MarHuTHOM UHAYKLIHH.
5 [IpuHuun cyneprno3unumn 1
MarHuTHBIX TToye. JInann
MarHuTHON MHIYKIIHH
3 MarsuTHO€e noje IpOBOJHUKA 1
¢ TokoM. OnbIT Dpcrena
4 Cuna Amrepa, eé 1
HaIpaBJIEHUE U MOAYIb
5 Pemenue 3agau 1
[IpumeHeHne 3akoHa AmIiepa.
6 DEeKTPOU3MEPHUTETHHBIE 1
prOOpbI
Cuna Jlopenua, eé€
7 HAMpaBJIEHUE U MOJYJIb. 1

JIBrkeHne 3apsyKeHHOU
YaCTHULBI B OJHOPOJHOM




MAargsuTHOM II0JIC

Pemrenue 3amau

Pa6ota cubl Jlopenia

10 Pemrenue 3amau
MaruauTtHoe 1ose B BEUIECTBE.

11 deppoMarHeTuky, napa- u
JTMaMarHeTUKA
OcHoBHBIE CBOICTBA

12 (beppoMarHeTuKoB.
IIpumeHenue
(dbeppoMarHeTuKoOB

13 Pemrenue 3agau o reme
"MarnutHoe nose"

14 Pemenue 3agau no reme
"MarnutHoe nose"
SIBneHue AIEKTPOMAarHUTHON

15 uHaykuuu. [loTok BekTopa
MarHUTHON MHITYKITUN

16 O1C uayKIAA

17 3aK0H AIEKTPOMArHUTHOM
nHaykiuu dapanes

18 Buxpesoe anekrpuueckoe
nosne. Toku dyko

19 O/1C unaykunu B

JBHKYILIUXCS IPOBOIHUKAX




20

Pemenue 3agau

21

[IpaBuio Jlenna

22

NunyktuBHOCTh. Karymka
WHIYKTUBHOCTH B IIETIH
MIOCTOSIHHOTO TOKa

23

SABnenne camonnaykuuu. J1C
CaMOMHIYKIIH

24

3Heprm[ MAar"gsuTHOI'O IT1OJIA
KaTyliKu C TOKOM.
9HeKTp0MaFHI/ITH06 I10JIC

25

Pemenue 3agau

26

O06o61enue u
cucTeMaTHU3alus 3HaHUi 1o
TeMe "DIeKTpoiMHaMuKa"

27

KonrtponbHas pabora no Teme
"OnexTpoauHamuka'

28

KomnebarensHas cucrema.
CBoOoHBIE KOeOaHus.
["apmonunueckue kojeOaHus

29

Kunemaruueckoe u
JTUHAMHUYECKOE OIMMCaHue
KOJIEOATENIbHBIX IBUKEHUN

30

OHepreTU4ecKoe OMHUCAHME.
BrBo AuHAMHYECKOTO
ONMCAaHUS TAPMOHUYECKUX
KoyebaHuii U3 ux




OHCPICTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHUA

31

Awmmuntyna u ¢a3za xonedanuit

32

[Tepuon u yacTora KoJieOaHUH.
[Tepnoa ManbIX CBOOOTHBIX
Kosie0aHuil MaTEMaTHYECKOIO
MasaTHHKa. [leproa cBOOOIHBIX
KoJ1e0aHui NPyKUHHOTO
MasTHHKA

33

3aTyxarommue KoineOaHusl.
BriayxaeHHbie KojeOaHusl.
Pe3onanc

34

ABTOKOJIEOaHUSA

35

Pemenue 3agau

36

VYpok-koHpepeHus
"MexaHuuyeckue KonebaHus B
MY3bIKaJIbHBIX HHCTpYMEHTax"

37

O06001menue u
cUCTEeMaTH3aInsI 3HaHUH 110
TeMe "MexaHndeckue
Koneoanus"

38

DJIEKTPOMAarHuTHbHIE
konebanus. KonebarempHbIi
KOHTYP

39

®opmyna Tomcona. CBsi3b
aMIUIUTYIbI 3apsiia




KOH/JIEHCATOpa C aMILIATY101
CHUJIbI TOKA B KOJIEOATEIILHOM
KOHTYpE

40

3aKOH COXpaHEHUS SHEPTUU B
AACAILHOM K0JIe0aTeIbHOM
KOHTYpE

41

3aTyxaromue
AJIEKTPOMArHUTHBIE
KoseOaHus. BeiHyX/1eHHbIE
3JIEKTPOMArHUTHBIE KOJICOaHHS

42

IIepemenHsbIi TOK. Pezucrop u
KOH/JIEHCATOP B LIETIH
IIEPEMEHHOT0 TOKa

43

KaTYIHKa WHIAYKTUBHOCTU B
LCIHU IIEPEMCHHOT'O TOKaA

44

3axon Oma mis
ANEKTPUUYECKON LIeTn
MIEPEMEHHOTO TOKa

45

MOIIHOCTB MEPEMCHHOT'O
TOKa. AMHJ’II/ITy,[[HOe u
HCIZCTBYIOH.ICC 3HA4YCHUEC CUJIbI
TOKa U HAITPSAKCHUA

46

Pe3onaHcC B anekTpruueckoit
enu

47

Pemrenue 3amau

48

Nneansubiif Tpanchopmatop.




[IpousBoacTBo, nepenaya u
noTpe0IeHne IEKTPUIECKOI
SHEPTUH

DKOJOrM4eCKUe PUCKU TIpU
MIPOU3BOJICTBE
anekTpo3Heprun. Kynerypa

49
WCIIOJIb30BAHUS
AJIEKTPOIHEPIUU B
MOBCETHCBHOM JKU3HU

50 Pemenue 3amaq

ol Pewenne 3anau
O06o0uenne n

59 CUCTEeMaTH3alusl 3HAaHUI O
TeMe "DIIeKTPOMAarHUTHbIE
KoseOaHus"
MexaHu4YecKre BOJHBI.

53 XapaKTepUCTUKU
MEXaHHYECKUX BOJTH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa
Wndpa3Byk u yabTpa3BykK.

56 [IIymoBoe 3arpsizHeHHe
OKpY>KaroIlen cpeibl

57 Pemenue 3amau

58 DNEeKTPOMArHUTHHIE BOJHBI.

N3ny4yenune




QJICKTPOMArHuTHLIX BOJIH

59

DHeprus MIEKTPOMAarHUTHBIX
Boira. CBoiicTBa
3J€KTPOMAarHUTHBIX BOJIH

60

[Ikana 351eKTpoMarHuTHBIX
BOJIH. [Ipumenenue
3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

61

[TpuHIMIBI pagHOCBA3U U
TeneBuaeHus. Pannonokanus.
DNeKTPOMarHuTHOE
3arpsiI3HEHUE OKpPYXKarolen
Cpenbl

62

KonTponbhas padbota no teme
"Konebanus u BoIHBI"

63

CaerT. 3aKOH NPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

64

Pemenue 3aga4d Ha
MIPUMEHEHUE 3aKOHa
MIPSAMOJIMHENHOTO
pacnpocTpaHEHHUs CBETa

65

Ortpaxenue ceera. [lnockoe
3epkaino. Cepuueckoe
3epKao

66

[Ipenomienne cpera.
AOCOIOTHBIN U




OTHOCHUTEJIbHBIN [MOKA3aTENb
npenomienus. [lonnoe
BHYTPEHHEE OTPAXKEHUE.
[IpenenbHbIiA yroJ MOIHOTO
BHYTPEHHETO OTPAKEHUS

67

Pemenue 3amay Ha
MPUMEHEHUE 3aKOHOB
OTpaXKEHUS U MPEIIOMIICHUS
cBeTa

68

Xox Jydel B IpU3Me.
Hucnepcus cBera. CnoxHbIN
cocraB Oenoro csera. L[er

69

JInnzel. @OKYCHOE PacCTOSIHUE
" OIITHUYECKadA CUuJia JINH3bI

70

IToctpoenue n3odpaxeHuii B
JIMH3aX U UX CUCTEMaXx.
YBennueHue JIMH3bI

71

Pemenne 3anay Ha
MIOCTPOCHUE N300paKEHUH,
IMoJIy4a€MBbIX C ITIOMOIIBIO JIMH3

72

I'ma3 xkak onTu4deckas cucrema

73

Pewmenne 3anau. IIpenenst
IIPUMEHHUMOCTHU
T€OMETPUYECKON ONTUKU

74

CKOpoCTh CBETA 1 METOJIBI €€
HU3MEPEHUS




75

Jucnepcus ceera

76 HNutepdepennus ceeta
KorepeHTHble HCTOYHUKHY.

77 VcioBusa HaOIOIEHUS
MaKCHUMyMOB U MUHUMYMOB

78 Pewenue 3amau

79 [Tpumenenne uHTEpHEpEeHIINN

80 Judpakuus cBeTa
JudpakuonHas pemeTka.

81 VcaoBue HAOIIOIEHUS
TJIaBHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [TonepedHOCTh CBETOBBIX
BoJH. [lonmsspuzanus ceera

84 Pemenue 3amau

85 CBeToBbI€ ABJIEHUS B IPUPOJIE
O0600mmenue u

86 CHCTEMATH3alNs 3HAHUI 10
teme "OnTuka"

87 KonTponbhas pabota no teme
«OnTuka»
I'paHuUIBl TPUMEHUMOCTH

88 KJIACCUYECKON MEXaHUKH.

3aKOHBI JIEKTPOAUHAMUKH U
IPUHIUI OTHOCUTEIBHOCTU




89

[Toctynatel cnennaibHOM
TEOPHUH OTHOCUTEIHHOCTH

90

IIpocTpaHCTBEHHO-BPEMEHHOU
unrtepsai. [IpeobpazoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCUTENBHOCTH
OJTHOBPEMEHHOCTH.
3ame/ieHre BpEMEHH U
COKpAIIeHHE JTMHbI

91

9Hepr1/1${ " UMITYJIBC
peHHTHBHCTCKOﬁ qaCTUILbI

92

CBs13b Macchbl € SHEpPTUen u
UMITYJIECOM PENIITUBUCTCKOM
YaCTHUIIbl. DHEPTUs OKOS

93

PaBHOBecHOE TEILIOBOE
W3JTy4YECHHUE

94

3akoH cMeleHns Buaa

95

T'unmoreza M. Ilinanka o
KkBaHTaX. @OTOHBI

96

DHeprus U UMMyibC GpoToHa

97

dorordpdext. OnbiTer A. T
CrosieroBa. 3aKOHBI
dhoTodrddexra

98

YpaBHeHue DUHIITEHA 114
dbortoarddekra. "KpacHas




rpannna” gotorddexra

HaBnenwne cBeta. OnbiTel 11. H.

99 JleGeneBa

100 BoJIHOBEIE CBOMCTBA YaCTHII

Bonnsl ne bponns. Jnuna
BOJIHEI Jie bpoiiist u pazMepsbl
o0JacTu JoKaIu3aluu
JBUKYILIEUCS YaCTULIBI

101

102 KopnyckyisipHO-BOIHOBOM
TyaJlu3M

Judpaxius 3JeKTPOHOB HA
KpHCTa/Iax

103

Crnenunduka usmepeHuit B
104 Mukpomupe. COOTHOIIEHUS
HEOIPEIETEHHOCTEN

I'eitzenbepra

105 Pemenue rpaduyeckux 3anau

106 Pemrenue pacu€THbix 3a1au

KonTponbhas padota no
107 Temam: "OcuoBer CTO",
"KopnyckynsipHO-BOIHOBOM

nyanu3m"

OMBITHI ITO UCCIIETOBAHUIO
108 cTpoeHus aroma. [lmanerapHas
MoJenb atoma Pesepdopaa




109

IToctynater bopa

110

Bunel ciektpoB. CriekTp
YPOBHEH dHEPIUM aTOMa
BOJOpOAA

111

CroHTa"HHoe U BBIHYXXICHHOC
H3JIy4YCHUC CBCTA

112

Jlazep

113

Hyxnonnas monens siapa
I'elizenOepra-lBaneHko.
3apsig 1 MacCOBOE YHUCIIO sipa.
M3otonel. PagoakTUBHOCTH

114

3aKoH paIMOaKTUBHOTO
pacrniaga. CBoricTBa
MOHU3UPYIOLIETO U3TYYCHHUS.
Brnusinue pagmnoakTHBHOCTH Ha
KUBBIE OpTraHU3MBI.
Jo3umerpus

115

OHeprus CBA3U HYKJIOHOB B
anape. Slnepusie cuibl. Jledext
Macchl aapa. S nepHsie
peakuuu. SInepHele peakTophl.
[IpoGnems! ynpaBiseMoro
TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKThI
pa3BUTHUSA AIEPHOMN SHEPTETUKU

116

Mertoibl perucTpaiuu u




HCCIIEIOBAHUS DJIEMEHTAPHBIX
yactull. DyHngameHTanbHbIe
B3aUMOJICUCTBUSI. bapuoHsl,
ME30HBI U JIEIITOHBI.
[IpencraBnenue o
CrangaptHoit Mmoaenu. KBapk-
TJIFOOHHAs! MOJIEIb aJJPOHOB

117

dusuka 3a npeaeiaMu
CrangaptHoit Mmoaenu. Témuas
Marepus U TEMHas SHEPTHUS.
EnuncTBO (hmzmueckoit
KapTUHBI MUPa

118

OTalbl pa3BUTHA aCTPOHOMUHU.
3HadeHue ACTPOHOMUHU

119

[IpMeHMMOCTh 3aKOHOB
Gbu3UKY 1715 OOBICHEHUS
MPUPOIBI KOCMHUYECKUX
00BEKTOB. MeTobl
ACTPOHOMHUYECKUX
HCCIIEIOBAHU I

120

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOIIbI, PAIUOTENIECKOIIBI,
BHeaTMoc(epHast aCTpOHOMHUS

121

Bun 3Bé3aH0r0 HebAa.
Co3Be3nust, spKue 3BE37pbl,
IIJTaHETBI, UX BUAUMOC
JIBMKCHUE




122

Conneunas cucrema. CoJHIE.
ConHeyHast aAKTUBHOCTb.
Uctounuk sueprun CosHiia u
3BE3]T

123

3BE3/bI, UX OCHOBHBIE
XapakTEepUCTUKHU. Jluarpamma
"CreKTpagbHbINA KJIacc —
CBETUMOCTB"

124

3Be3 bl TIIaBHOM
I10CJIEI0BATENBHOCTH

125

Bnyrtpennee ctpoenue 3BE3 1.
CoBpeMeHHbIE NPECTABICHUS
0 MIPOUCXOKICHUH U
sposrrory CoTHIA U 3BE3I.
OTalbl JKU3HHU 3BE3]]

126

Mneunsiii [lyte — Hama
lNaakTuka. TUnel rajgakTuk.
UYEpHble ABIPHI B s1/1pax
rajlakTUK

127

Bcenennas. Paciumnpenne
Bceenennoii. 3akon Xa00ua.
Teopus bospioro B3pbiBa.
PenukToBOE H3nydeHUE

128

MacmrabHast CTpyKTypa
Bcenennoii. MeraramakTtuka

129

Hepeménnnie npobieMbl




aCTPOHOMHHU

130

®uU3NYECKUN TPAKTUKYM I10
teme "HccnenoBanue
MarHUTHOTO TOJISI IOCTOSTHHBIX
MarHuToB'" WIIH
"UccnenoBanue CBOMCTB
(heppoMaraeTukoB" UIu
"UccneqoBanue AeHCTBUI
MOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TokoMm"

131

Ou3nYecKuil MPakTUKyM MO
Teme "M3mepenue cuibl
Awmnepa" win "M3yuenune
3aBUCHUMOCTH CHJIBI AMIIEpa OT
CUJIBI TOKA" WIIN
"OnpeneneHne MarHUTHOU
MHIYKIIMK Ha OCHOBE
nu3MepeHus cuiibl Ammepa"

132

@uU3NYECKUI NPAKTUKYM T10
TeMe "MccaenmoBanue SIBICHUS
3JIEKTPOMAarHUTHON
150501 0% 900707 7M1
"OnpeneneHre UHIYKIUU
BUXPEBOI'0 MarHUTHOTO NoJis"

133

PuU3NYECKUil NPAKTUKYM IO
TeMe "UccrnenoBanue aBieHUs
camonHaykuu" i "Coopka




MOJIETIH 3JIEKTPOMArHUTHOTO
reHeparopa"

134

@u3HYECKU IPAKTUKYM 110
teme "M3mepenue nepuona
CBOOOIHBIX KOJIEOaHUI
HUTSHOTO U MPY>KUHHOTO
MasTHHKOB"

135

@u3NYECKUl NIPAKTUKYM I10
teme "l[IpeoOpazoBanue
SHEPTUH B MPYKUHHOM
MasTHHUKE"

136

@u3NYECKUl NIPAKTUKYM I10
teme "HccnenoBanue
MIEPEMEHHOT0 TOKa Yepes3
IIOCJIE0BATEIBHO
COEMHEHHBIE KOH/IEHCATOP,
KaTyIIKy ¥ pe3ucTop" Win
"HUccnenoBanue paboThI
HCTOYHUKOB CBETA B LIETIH
MIEPEMEHHOTO TOKa"

137

Pu3NYECKUil IPAKTUKYM I10
teme "M3ydueHne napameTpos
3BYKOBOM BOJIHBI"

138

Pu3nYeCKUil IPAKTUKYM 10
teme "M3mepenue nokasarens
MpEJIOMJICHHUS CTEKIIA" WK
"[Tonyuenue n3o0paxeHus B




CUCTEME U3 IUIOCKOT0 3epKaya
U JTUH3EL"

139

@u3HYECKU IPAKTUKYM 110
teme "HccnenoBanue
3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BelecTBa (Ha
MIpUMEPE KUJIKUX JIMH3)" WK
"N3mepenue GoKycHOToO
PacCTOSHUS PACCEUBAOIINX
nuH3"

140

Ou3nYecKuil MPakTUKyM MO
Teme "HaOnronenue
nudpakuum, HHTEphepeHIN
U noJisipu3anuu ceera'

141

Pu3nuecKuil NPaKTUKYM 110
teMe "OnpeneneHue UMITyJIbca
Y HEPTUM PENATUBUCTCKUX
gactull (1o ¢otorpadusm
TPEKOB 3apsKEHHBIX YacTHUI B
MarHuTHOM ToJe)"

142

Pu3nYeCKUil IPAKTUKYM I10
teme "M3mMepeHne nocTosiHHOM
[Inanka Ha ocHOBe
uccnenpoBanus porodddexra”
nin "Uccienosanue
3aBUCUMOCTH CHJIBI TOKA Yepe3
CBETOJMOJI OT HapspKeHus"




143

PuU3NYECKU IPAKTUKYM 110
teMe "HccnenoBanue criekTpa
pa3peKeHHOT0 aTOMapPHOT0
BOZIOPOJIa U U3MEPEHHUE
noctostHHOW Punbepra"

144

PuU3NYECKUl NPAKTUKYM 110
TteMme "Uccnenosanue
paanoaKTUBHOTO JOHA C
HCIOJIb30BAaHUEM JO3UMETpa"
nnu "M3ydeHue noriounieHus
OeTa-yacTull aTFOMUHIEM "

145

Pu3NUeCKUil NPAKTUKYM IO
teme "HalOmroaeHus 3BE31HOTO
Heba HeBOOPYKEHHBIM TJ1a30M
C UCIOJIb30BaHUEM
KOMITHIOTEPHBIX MPUIIOKEHUN
JUTSI OTIPEICIICHUS] TIOJIOKEHUST
HEOECHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3aust CeBepHOro
MOJIyIIApHs U ApKHE 3BE3abI"
i "HaOarogeHus B TENECKONI
JIyHBI, IUTAHET, TYMAHHOCTEN U
3BE3QHEIX CKOILIEHUN"

146

O0600111eHE U
cucreMaTu3anus 3HaHuu. Ponb
(hU3UKH U aCTPOHOMHH B




3KOHOMHYCCKOH,
TEXHOJIOTUYECKOM,
COLIMAILHON U DTUYECKOU
chepax nesaTeTbHOCTH
YyeJIOBeKa

147

O6001menue u
cucTeMaTu3alnus 3HaHuu. Poib
1 MECTO (PUBHKHU U
aCTPOHOMUH B COBPEMEHHOMU
Hay4YHOU KapTUHE MHpa

148

O06001enue u
cucTeMaTu3anus 3HaHu. Poib
(busnueckoil Teopuu B
(dbopmMupoBaHUU
MIpe/ICTaBICHUH 0 PU3NYeCcKOn
KapTUHE MHUPA, MECTO
(bU3UYEeCKOil KapTUHBI MHUPA B
o011eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
MPEACTABJICHUI O IPUPOE

149

O06001IeHne 1
cUCcTeMaTH3aInsI 3HaHUH 110
Tteme "Kunematuka"

150

O0600mIeHne 1
cUCTEeMaTH3aInsI 3HaHUH 110
TeMme "Kunematuka'

151

O06001IeHne 1




cucTeMaTu3alus 3HaHuH 110
teme "Jlunamuka"

152

O0600111eHE U
cucTeMaTu3alus 3HaHuH 110
teMe "Cratuka TBeporo tena"

153

O06001enue u
cHCTEeMaTH3aInsI 3HaHUH I10
TeMe "3aKOHbI COXpPaHEHHUS B
MexaHuke"

154

O06o00mmenue u
cUcTeMaTu3alus 3HaHUI 10
Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETH4YecKoi Teopun"

155

O06001menue u
cHCTEeMaTH3aInsI 3HaHUH 110
teme "TepmoauHaMuka.
TennoBwie MaIuHbL"

156

O06001menue u
cUCTEeMaTH3aInsI 3HaHUH 110
Teme "ArperaTHble COCTOSHUS
BemecTBa. Ma3oBrie
nepexopl”

157

O0600mmenue u
cUCTEeMaTH3aInsI 3HaHUH 110
Teme "DnekTpudeckoe mnoie"

158

O06001IeHNEe 1




cucTeMaTu3alus 3HaHuH 110
teMe "llocToSHHBIN
AJIEKTPUYECKUM TOK"

159

O6o06menne u
cUcTeMaTu3alus 3HaHUI 10
TeMe "ToKHU B pa3InYHBIX
cpenax"

160

O06001IeHue 1
cucTeMaTu3alusd 3HaHUU 1O
Teme "Marautaoe moie"

161

Pesepubiil ypok. O60611eHIE
Y CHCTEMAaTH3alus 3HaHUH 10
TeMe "DIIeKTpOMarHUTHast
UHIyKIUs"

162

PesepBubIil ypok. O60611eHIE
M CHCTEMATH3aLMs 3HAHUH 110
TeMe "MexaHu4uecKue
KoneOanus"

163

PeseprubIiil ypok. O600611eHIE
Y CHCTEMAaTH3alus 3HAaHUI 10
TeMe "DIeKTPOMarHuTHhIE
KosnebOanus"

164

PeseprubIiil ypok. O600611eHIE
Y CUCTEMAaTH3alMsl 3HAaHUH 110
Teme "MexaHnyeckue u
AJIEKTPOMAarHUTHbIE BOJIHbI"




165

PesepBHelit ypok. O6001ICHNE
M CUCTEMATH3aIMs 3HAHUH 110
Teme "OnTuka"

166

PesepBHelit ypok. O6001ICHNE
U cucremMarni3anus 3HAHUH 110
teme "OcuoBel CTO"

167

Pesepubiil ypok. O60611eHIE
Y CHCTEMAaTU3alus 3HaHUH 10
teme "KopnyckymspHo-
BOJIHOBOM nyanu3m"

168

Pesepubiil ypok. O60611eHIE
U cucremMarni3anusi 3HAHHUH 110
Teme "®usnka aroma"

169

PesepBubIil ypok. O60611eHIE
Y CUCTEMAaTH3aIHsI 3HAHUH 110
Teme "®u3nKa aTOMHOTO si/ipa
Y DJIEMEHTapHBIX YaCTHII"

170

PesepBubIit ypok. O60611eHIE
W CUCTEMAaTH3aIHsI 3HAHUH 110
Teme "DJIEMEHTBI
acTpopu3uku"

OBILIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

170

16







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dusuka 10 knacc/Mskumes .41, byxosnes b.b., Corckuii H.H. mockBa

"IIpoceemenune” 2023

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

®dusuka. 10 knacc. Merogudeckoe rmocooue 8723 aBropsl: [leTpora
Mapus ApcenbeBHa, KaHauaaT rnejarornueckux HayK, TPEXKpPaTHBIN
naypeat ['panta MOCKBBI, y4UTENb BRICIIEH KBATH(PUKAIIMOHHON
kareropuu, skcriept EI'D, aprop YMK "®uzuka", aBrop 6osee 40
METOIMYECKHUX paboT i yuuTene, mpeaceaaTenb METOJUIECKOTO
oObeuHeHus crienuanbHbIX quciuiuing Jlunes Nel1502 npu MOU,
Kynpssues Bacunuit Bnagumuposuy, Jlokrop pusuko-
MaTeMaTH4eCKUX HaykK, coaBTop YMK "®uzuka", ctapimnii Beaymunii

penakTop Koproparuu "Poccutickuii yaeOHUK"

Wcrounuk: https://rosuchebnik.ru/material/fizika-10-klass-

metodicheskoe-posobie-petrova/

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET

https://edsoo.ru/wp-
content/uploads/2023/08/MI1_®usuka YV dopmar-

docx 17082023 na-caiit.pdf






