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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qusnke Ha YypoBHE cpeaHero oOmero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXKEHHM W TpeOOBaHUN K pe3yjibTaTaM OCBOCHHUS
OCHOBHOW o0Opa3oBaTeiabHO mporpammel, mpeactaBieHHbx B ®I'OC COO, a
Takke ¢ yuérom denepanbHOi pabodeil mporpamMmbl BoctuTanus u KoHrenun
npenoaaBaHus yueoHoro npeamera «Puszukay B 00pa3oBaTEIbHBIX OpraHU3AIUIX
Poccuiickoit  ®deneparnuu, — peaqu3ylOMMUX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOrPaMMBbl.

[Tporpamma o (usuke onpeaensier 00sI3aTENBPHOE MPEIMETHOE COIEPKAHUE,
yCTaHABJIMBAET PEKOMEHAYEMYIO IMOCJIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3JIesiOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKK  y4eOHOro TMpOoIEecca, BO3PACTHBIX OCOOCHHOCTEH  O0yYaroluXcs.
[Iporpamma mo ¢usuke AAET NPEACTaBICHHE O LENAX, COJEpNKaHUU, OOuIeh
CTpaTeruu OOYy4YeHHUs, BOCHHUTAHUS M Pa3BUTHS OOYyYaroUIUXcsl CpeACTBaMU
yueOHoro npenMera «dusnkay Ha yriayOaEHHOM YpOBHE.

N3yuenne kypca ¢u3uku yriayOnEHHOTO YPOBHSI IO3BOJISIET pPEan30BaTh
3a7aui poecCHoHaTbLHON OpPUEHTAIINK, HAMPABJICHO HAa CO3/IaHME YCJIOBUH s
NPOSIBJICHUSI CBOWX MHTE/UICKTYQJIBHBIX M TBOPYECKUX CITOCOOHOCTEH KaXIbIM
OOy4JaromIMMcsi, KOTOpbIE HEOOXOIMMBI IS TPOJODKEHHs OOpa3oBaHUsA B
opraHuzanusx NpodecCHOHATBLHOTO O0pa3oBaHUS MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KCHEPHBIM CIEITUATBLHOCTSIM.

B mporpamMmme 1o (Qusnke ONpenensroTcs IUIAHUPYEMbIE PE3YJIbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHMs: IMYHOCTHEIC,
MeTanpeIMeTHble, MpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe).  HaydHo-
METOAO0JIOTMYECKOH OCHOBOM JUIsi pa3pabOTKu TpeOOBaHUN K JIMUHOCTHBIM,
METanpeIMETHbIM M TMPEIMETHBIM pe3yjbTaTaM OOYyYalOIIUXCs, OCBOMBIIUX
nporpaMMmy 10 (GU3HMKE HA YpPOBHE CpeaHero oO0Iero ooOpa3oBaHHsS Ha
yrayOa€HHOM YPOBHE, SIBISIETCSI CUCTEMHO-IEITETLHOCTHBINA MTOAXO.

[Iporpamma no pu3uke BKIIOYAET:

IUTAHUPYEMBbIE PpPE3yJbTaThl OCBOCHHUS Kypca (U3MKH Ha YriayOJaEéHHOM
YPOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI M0 T0JIaM 00yUIEHUS;

coliepkaHue yueOHoro npeamMera « Pu3ukay Mo rojaM o0ydeHus.

[Iporpamma 1o ¢u3MKe HMEET NPUMEPHBIH XapakTep W MOXET OBITh
UCIIOJIb30BaHa YUUTENNSIMU (DU3HUKU ISl COCTABIICHUSI CBOUX PA0OUYUX MPOTrPaAMM.

[Tporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUITMATUBY yUUTEICH U
MPEAOCTABISET BO3MOXHOCTH IS peaju3allui  Pa3lIMyHbIX METOJANYECKUX
MOJIXOJIOB K TIPETOJaBaHUi0 (U3UKKA Ha YTIIYyOJEHHOM YpPOBHE TIPH YCIOBHH
coxpaHeHus1 00s3aTEIbHON YaCTH COJIep KaHUs Kypca.



dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOABI, BBICTyIas B
KayecTBE y4eOHOTo MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaromiem mupe. [IIKoabHBIN Kype GU3HKU — CUCTEMOOOpa3yIOMni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (U3UUECKUE 3aKOHbI
JeXaT B OCHOBE TIPOIIECCOB M SIBJICHUM, M3ydaeMbIX XUMHEH, OHUOIOTHEH,
buzmueckorr reorpaduerd W acTpoHoMmmei. Mcmonb3oBaHWE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHWM ONpeAeuio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe HDHEPreTHKd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, TOJIy4eHHUsI HOBBIX MaTEpHAJOB C 3aJaHHBIMH CBOMcTBamMu. M3ydenue
(Gu3MKU BHOCUT OCHOBHOM BKJaJ B (OpPMHUPOBAHUE ECTECTBEHHO-HAYUYHOU
KapTUHBI MHpa 0Oydaromerocs, B GopMHUpPOBAaHUE YMEHHUN MPUMEHITh HAYYHBIN
METO/I TTO3HAHUSI TIPU BHITIOJIHEHUH UMHU YUEOHBIX UCCIIEIOBAHUM.

B ocHoBy kypca (pu3uku Ha ypoBHE CpeHEro 00111ero oopa3oBaHus MOJIOKEH
pAI uael, KOTOpbIe MOKHO PacCMaTpUBaTh KaK MPUHLHUIBI €T0 MOCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBMM C HEM KypC SBISAETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3lenoB (U3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUUECKOM, TaK M1 COBPEMEHHOMN (U3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUM C HeW MaTepual Kypca (HU3UKA
o0beUHEH BOKPYr (Qusnueckux Teopuil. Begymmm B Kypce sBiseTcs
dbopMupoBaHUEe MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUU, BEIIECTBE U
ToJe.

Hoea cymanumapuszayuu. EE peanuzaius NpearnoiaracT HUCIOJIb30BAHUE
TYMaHUTAPHOTO MOTEHIHAIa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUS
¢u3uku ¢ pa3BuTMEM OOILIECTBA, a TaKkKe€ C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOJIEMaMH.

Hoea npuxnaonoii nanpagnennocmu. Kypc dbvszuku yrmyOonéHHOTO ypOBHS
IpeAnoiaraeT 3HaKOMCTBO C ITUPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTMUYECKUX
IIPUIOKEHUM M3Yy4YEHHBIX TEOpUHM W 3aKOoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX TMPEACTABICHUM M COBPEMEHHbIE TEXHUYECKUE YCTPONCTBA, U
TEXHOJIOTUU.

Hoea 3xonozuzayuu peanusyercs TIOCPEACTBOM BBEIACHUS JIIEMEHTOB
Collep)KaHMsl, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHHKH M TEXHOJOTHMN, a Takke 0O0CYXKICHHS
po0JIeM palioOHAIBLHOTO MPUPOAONOIB30BAHUS U KOJIOTHYECKOU 0€30MacHOCTH.

OcBoeHue coaiepkaHus MPOrpaMmbl 1Mo GU3UKE JOJKHO OBITH MOCTPOEHO HA
NPUHIMIAX CUCTEMHO-AEATENHHOCTHOTO Moaxonaa. Jns dusuku peanusanus 3TUX
NIPUHIIMIIOB 0a3UPyeTCsl HAa UCTIOIB30BAHUH CAMOCTOSATEIHLHOTO DKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero Qakropa ydebHoro mporecca. s yriayOnéHHOrOo
YpPOBHSI — O3TO CHCTEMa CaMOCTOATEIbHOTO YYEHUUYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONICTO (PPOHTANBHBIC YYCHWYECKHE OMNBITHI IPH HM3YYCHHH HOBOTO
MaTepuaia, gaboparopHbie paboThl U paboThl pakTukyMa. [Ipu 3TOM BO3MOMKHBI
IBa crmocoba peanmzanuu (U3MUECKOrO0 TMpakTUKyma. B mepBom ciydae
OPAKTUKYM npoBoauTcs aubo B kKoHue 10 m 11 kmaccoB, 1ub0 mocie nepBoro u
BTOPOr0 TMOJYTrOAMM B KaXJIOM M3 3THUX KiaccoB. Bropol cmocod — 3To
UHTErpanus paboT NpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
IPOBOMASTCS B mpoliecce u3dydeHus paszgena (temsl). [Ipu 3tom mon paboramu
NPaKTHKyMa TIOHUMAETCsl CaMOCTOSITEIbHOE MCCIEeIOBaHNE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BH1a O€3 TOIIaroBOM WHCTPYKIIUH.

B mporpamme mo ¢usuke cucreMa yYEHWYECKOTO OIKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MPAKTUKyMa TPE/CTaBlIeHA €IMHBIM mepedyHeM. Brioop
TEMATUKH JUIA 3TUX BHJIOB YYCHHYCCKUX MPAKTHUYECKUX PaOOT OCYIIECTBIISAETCS
y4aCTHUKaMU 00pa30BaTEIbHOrO Mpoliecca UCXO/sl U3 OCOOEHHOCTENH MOYPOUYHOTO
IUTAHUPOBAHUSA W OcCHamleHus: kabOuHera ¢(usuku. Ilpum sToM obecmeunBaercs
OBJIaJICHUE OOYYAIOMUMHCS YMEHUSMU TPOBOAWTH TPSIMbIE ¥ KOCBEHHBIE
U3MEPEHUs, WCCICNOBAHMS 3aBHCUMOCTEH (DM3UYCCKUX BEIMYUH W TMOCTAHOBKY
OTIBITOB TI0 MPOBEPKE MPETIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yHenseTcs pEHICHUI0 PacYETHBIX W Ka4eCTBEHHBIX
3amad. [Ipu 3TOM nmnst pacy€THBIX 3a7a4 MPUOPUTETOM SBISIOTCS 3a/la4d C SIBHO
3aJlaHHOM W HESBHO 3aJIaHHOW (DU3UYECKOU MOJENbIO, TTO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOro pasjena Kypca, TaKk U
UHTErpUpys MPUMEHEHNE 3HAaHUM W3 Pa3HBIX pa3aenioB. [[s kauecTBEHHBIX 3a/1a4y
OPUOPUTETOM SIBJISIOTCSA 3afaHusd Ha OOBsSCHEHUE/NMpPEICKa3aHue MPOTEKAHUS
(du3nyuecKuX SIBJICHUI W MPOILIECCOB B OKPYKAIOMIEH KU3HU, TpeOyrolue BbIOOpa
bu3znyuecKoi MOAENN JJIsl CUTYallMU MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k MarepuanabHO-
TEXHUYECKOMY OOECTICUCHHIO y4eOHOTo Tpoliecca Kypc (DM3UKH YTIIyOJIEHHOTO
YPOBHS Ha YPOBHE CPEIHEro 001ero oopazoBaHus JOMHKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabwHera. B kabuHere GU3MKH JTOJDKHO OBITH HE0oOXOauMOe
nabopatopHOoe OOOpYAOBAHHWE IS BBIMOJHEHHUS YKAa3aHHBIX B MpOTrpaMMe IO
(u3MKe YYEHHMYECKUX OIMBITOB, JAOOPATOPHBIX padOT M paboOT NpPaKTUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIIUTIOM MHUHUMAJIBHOW JOCTAaTOYHOCTH W OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (HU3WKE KITIOYEBBIX JAEMOHCTpAIUid s
UCCJICIOBAHUSA  HW3Y4YaeMbIX SIBJICHUHM M  TPOILIECCOB, OMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlabopatopHoe 00OpymOBaHWE MJI YYEHWYECKUX MPAKTHUYECKUX paboT
dbopMupyeTcsl B BHAC TEMAaTHYCCKUX KOMILUICKTOB M 00ECIIEUYMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TemMaTHYecKue KOMILIEKThI
1a060paToOpHOr0 O00OPY/IOBaHUS JODKHBI OBITH TMOCTPOCHBI Ha KOMIUIEKCHOM
UCMOJIb30BaHUM AHAJIOIOBBIX M LHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOPHUIL.

OCHOBHBIMM LIEJIIMH U3y4€HUS (PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

(GopMupoBaHUE HHTEpeca U CTPEMJICHHMsS OOYYarolMXCs K HaydYHOMY
U3YYEHUIO TMPUPOIBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJ€ MO3HAHUS U (OPMHUpPOBAHHUE
UCCJIEI0BATEIBCKOI0 OTHOIIEHUS K OKPY>KAKOLIUM SIBJICHUSIM;

(dopMupOBaHHE HAYyYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa M3Y4YEHHS OCHOB
CTPOEHUSI MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3UKU;

(dbopMUpOBaHUE YMEHUN OOBICHATH SIBJICHHS C UCTIOIb30BaHUEM (DU3HUECKUX
3HAHUU U HayYHBIX JOKA3aTEIbCTB;

dopMupoBaHuEe NPEACTABICHUNH O pPOMM (U3UKU [JIS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BuTHE IIPEACTABIICHUI 0 BO3MOKHBIX chepax Oynyiei
npoeCCUOHATIBHOW JESATENIbHOCTH, CBSI3aHHBIX C (U3UKOH, MOATrOTOBKA K
JanbHeieMy oOy4eHHIO B 3TOM HANpPaBJICHUU.

JlocTikeHue 3TuX 1eneld o0ecreurnBaeTcsl peueHueM CIeNyIoIUX 3a1ad B
npolecce u3y4eHust Kypca (U3UKu Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:

NPUOOPETEHNE CUCTEMBI 3HAHUM 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (U3HUKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (PU3HKY U 3IEMEHTHI aCTPOPU3UKHU;

dbopMuUpoBaHUE YMEHUI TPUMEHSATh TEOPETHUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
¢u3nyeckux SBICHUN B MPHUPOAE M ISl HPUHATUS NPAKTHUECKUX DPEUICHUH B
MOBCEITHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHHUS pa3IW4yHBIX 3aJad C SBHO 3aJlaHHOMN
busznueckoil MOJENbI0, 3a/lay, MOAPAa3yMEBAIOIIMX CAMOCTOATENbHOE CO3/IaHHe
¢u3nyeckoil MOHENH, aaeKBAaTHON YCIOBUSAM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKEHEPHOI'0 XapaKTepa;

NOHMMaHUEe (PU3NYECKUX OCHOB M TMPUHLMUIIOB JCHCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJIOTMYECKHX MPOLECCOB, UX BIUAHUS Ha OKPYKAIOLIYIO CPEY;

OBJIaJICHUE METOJAaMHU CaMOCTOSITEIIBHOIO IUIAHUPOBAHUSA M IPOBEIECHHUS
(u3NUEeCKNMX OSKCHEPUMEHTOB, aHalIW3a W HUHTEpHpeTanud  MUHOOpMaIu,
OIpEJIENICHNS] JOCTOBEPHOCTH MOJYYEHHOT O PE3YIIbTATA;

CO3/IaHUE YCJIOBUM UL PA3BUTHUSI YMEHUU NPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOM JEATEIbHOCTH;



pa3BuTHE HHTEpeca K cdepam npodeccuoHaTbHON AesITeNFHOCTH, CBI3aHHOM
¢ (PU3UKOM.

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yrinyOn€HHBIN YpPOBEHb
u3ydeHuss y4deOHoro mpeamera «@Pu3mka» Ha YPOBHE CPETHETO OOIIEro
oOpa3oBaHusi BbIOMpaeTcss OO0YYalOUUMUCS, I[UIAHUPYIOIUMHU MPOAOHKEHUE
00pa30BaHus MO CHEUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuku (yrimyOnEHHBIN yPOBEHB) HA YPOBHE CPEIHETO OOIIETo
oOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 yacoB (5 4yacoB B HENETIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEZIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepeyeHb JabopaTopHBIX U
NPAKTUYECKUX padOT SABISETCS PEKOMEHJOBAaHHBIM, YYHTENb JENIaeT BHIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBHIYATBHBIX
O0COOCHHOCTEH 00yJarOIUXCHl.



COILEPKAHUE OBYYEHUA
10 KIIACC

Pa3nen 1. Hay4nblili MeTO MO3HAHMS NPUPO/BI.

®dusnka — ¢pyHAaMeHTalbHas Hayka o npupoje. Hayunsiii MeTo/1 Mo3HaHUS U
METOJIbI UCCIICIOBAHNS (PHU3NIECKUX SBICHUH.

OKCIEpUMEHT W TEOpHUs B TpoIlecce MO3HaHWs Npupojsl. Habmionenue u
AKCIIEPUMEHT B (pU3HKe.

CnocoObl  m3MepeHust (GU3MUECKUMX BEIMYMH (AHAJOTOBbIE M IU(POBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocTrt  w3Mepenmii  (pu3mdeckux  BenmuuuH  (abcomtoTHas U
OTHOCUTEJIbHA).

MopnenupoBanue GU3NUECKUX SBJICHUNA M MPOIIECCOB (MaTepuaibHas TOYKA,
a0COIOTHO TBEPAOE TENO, WACAlIbHAS >KHJIKOCThb, HWJICANbHBIA Ta3, TOYCUHBIH
3apan). ['unoreza. ®u3nyeckuii 3aKOH, rPaHULbl €r0 MPUMEHUMOCTH. Pu3znueckas
Teopus.

Ponb u mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAy4YHON KapTHHBI
MUpa, B IPAKTUYECKON NEATEIbHOCTH JIIO/ICH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3Mepenue cwibl TOKa W HaNpsOKEHUST B IIEMM TMOCTOSHHOTO TOKa TIPH
MOMOIIY aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ mu(poBol 1adboparopueit mo dusuke. [Ipumepsr u3mepeHus
(bU3MYECKUX BEIMUMH MPU MOMOITY KOMIBIOTEPHBIX TaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKCHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4yu MEXaHUKHU.

Pannyc-BexkTop MaTepuaibHOM TOYKH, €ro MPOEKIMH HA OCU CHCTEMBI
KoopauHar. Tpaekropus.

[Tepemeriienne, CKOpOCTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MaTepUaIbHOM TOYKH, UX MPOEKIIMU Ha OCU CHCTEMBbI KOOPIWHAT.
CroxeHue nepeMelieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEepUaIbHON TOYKH OT BPEMEHH M UX
rpaduKH.

CBobOomHoe majeHue. YCKOpEeHHEe CBOOOAHOrO majacHus. J[BmkeHue Tena,
OpOIIEHHOTr0 MO YIVIOM K TOPHU30HTY. 3aBHUCUMOCTH KOOpPJHUHAT, CKOPOCTHU U
YCKOpPEHHUS MaTepHaIbHON TOYKU OT BPEMEHU U UX TpauKH.



KpuBonuneitnoe  aBumkeHue. [IBMKEHHE MATEpUAIBHOM TOYKH 1O
OKPYXXHOCTH. YTJOBas M JUHEHHas ckopocTh. [lepmon m vacrora oOparieHus.
[lenTpocTpeMuTenbHOEe (HOPMAIBHOE), KacaTelbHOE (TaHT€HIIMAIBLHOE) U TTOJIHOE
YCKOPEHUE MATEPUATILHON TOUKHU.

TexHuueckue YCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: CHUIAOMETP,
JNBIKCHHE CHApsJOB, IIEMHbIE, IIECTEpEHYAThIE U PEMEHHBIE Iepeayu,
CKOPOCTHBIE TU(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHS.

Cnoco0bI uccienoBaHus JBHKCHUM.

Nnmroctpanus npeaeabHoro nepexojia i usMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUI C UCTIOJIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pPa3pEKEHHOM ITPOCTPAHCTBE.

HaGmronenne nBwkeHUs Tena, OpOIIEHHOrO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

Hanpasnenue ckopocTu Ipu ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TIyTEW, TPACKTOPUN, CKOPOCTEH ABHXKEHHS OJHOTO M TOTO XK€
TeJa B Pa3HBIX CUCTEMaX OTCYETA.

Yuenuueckuit skcnepumenm, nadbopamopnuie padbomot, npaKmuKym.

N3yueHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONpPEAEICHUS MTHOBEHHOM
CKOPOCTH.

N3Mepenue yckopeHus Mpu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JABMKEHUU
110 HAKJIOHHOM TIJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH NTYyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBU>KCHUM.

WN3mepenne  yckopeHuss ~ CBOOOJHOrO  mafeHUs  (PEKOMEHIIOBAaHO
UCITIOJIb30BaHue IU(POBOI 1a00paTOpun).

WN3yyenne nBwkeHHWs Tena, OpOMIEHHOro TOpu3oHTaNbHO. [IpoBepka
TUNIOTE3bl O TPSMOM MPOMOPIUOHAIBHOW 3aBUCUMOCTH MEXIY NaJIbHOCTHIO
NOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHne IBWKEHUS Tella IO OKPYKHOCTH C IOCTOSSHHOM MO MOAYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Iepuojia oOpalieHusi KOHMYECKOro MasTHHKA
OT €ro napameTpoB.

Tema 2. lunamuxa.



IlepBeit 3akoH HproroHa. MHepumanbHble cucteMmsl orcu€ra. [IpunHiun
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (OIpENENIECHUE,
IPUMEPHI).

Macca rena. Cuna. [IpyHnun cynepno3unmu Cuil.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKH.

Tperuii 3ak0H Hpr0TOHA 111 MaTEpUAIBHBIX TOUYEK.

3aKOH BCEMHUPHOIO TATOTEHMS. OKBHUBAJIEHTHOCTh TI'PABUTALMOHHOW H
WHEPTHON MacCCHI.

Cuia TsKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAaJICHHUSI OT BBICOTHI
HaJ TOBEPXHOCThIO IUIAHETHl W OT reorpaduueckoil wmupoTsl. JIBHXKEHUE
HeOECHBIX TeJl U MX CyTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tena. Bec Ttena, aBuxyiierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEeHHUs CKOJBXKEHUS U CUla TPEHHS
nokosa. Koadounuent tpenus. Cuia cOmpoTUBIECHUS TpPHU JBWKCHUH Tejla B
XKUJKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocratuueckoe nasienue. Cuita Apxumena.

TexHudyeckue yCTPOWCTBA M TEXHOJIOIMYECKHUE IPOLECCHI: MOMIIUITHUKY,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.

Habumronenue aBu>XKeHUs TeNl B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

[IprHIMT OTHOCHUTEBHOCTH.

Kauenne aByX HWIMHAPOB WIHM IIAPOB PAa3HOM MacChl C OAWHAKOBBIM
YCKOPEHHEM OTHOCUTEJIBHO HEMHEPLUAIbHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHUCTBYIOIIEH  NPWIOKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHHUE B MHEPLUAIBHON CHCTEME OTCUETA.

PaBeHCTBO cHJl, BOSHUKAIONIUX B PE3YJIbTATE B3aUMOJEUCTBUS TEIL.

N3mepenne Mace 1o B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOBEME U MAICHUH.

IlenTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CHJI TPEHHUSI ITOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepeHne paBHOJAEHCTBYIOLIEH CHJI MPU JABMKEHUU OpYyCKa MO HAKIOHHON
IUIOCKOCTH.

[IpoBepka TUIIOTE3BI O HE3aBUCHUMOCTH BpPEMEHHM [JBWXKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAaCCBhl.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
pE3UHOBOM 00pasiie, OT uX JaedopMaliu.

N3yueHne NBUKEHUSA CUCTEMBI TEI, CBSI3AHHBIX HUTBIO, IIEPEKUHYTOU YeEpeE3
JErKUid OJIOK.

N3mepenue koddduiiieHTa TpeHUsI MO BEIWYUHE YIIIOBOro Koddduimenrta
3aBucuMOocTH Frp(N).

UccnenoBanne nBrkeHnus Opycka MO HAKIOHHOHN TUIOCKOCTH C MEPEMEHHBIM
KO3 (PUIIMEHTOM TPEHUSI.

N3ydenune nBuxkeHMs rpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpAOE Teno. IlocTymaTenbHOEe W BpalllaTeIbHOE JABUYKEHUE
TBEPAOro Tena. MOMEHT CHIIbl OTHOCUTEIBHO OCH BpalleHus. Ilimedo cuibl.
CroxeHue cujl, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TeEIA.

YcroitunBoe, HeyCTOMUMBOE, O€3pa3INuHOE PAaBHOBECHE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECCHl: KPOHIITEWH,
CTPOUTEIIbHBIN KpPaH, PeIIETUaThle KOHCTPYKIIUU.

Jemoncmpayuu.

VY ciioBust paBHOBECHSL.

Bunel paBHOBecus.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

UccnenoBanne yciaoBUMl paBHOBECHUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAILICHUSL.

KoHcTpynpoBaHne KpOHIITEMHOB U PAaCUYET CUII YIIPYTOCTH.

N3yueHnne ycTOWYMBOCTH TBEPAOTO TENIA, UMEIOLIErO IUIONIAAb OTIOPHI.

Tema 4. 3axonsl coxpanenus 6 MexaHuke.

Nmnynec MaTepuanbHOM TOYKH, CHCTEMBI MaTEpHAIbHBIX TOYEK. L[eHTp Macc
CHUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema 0 IBH>)KEHUU LIEHTPa Macc.

NmMnynbe cuiibl 1 NBMEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

MoMeHT umnynbca MaTepualibHOW TOUYkHW. [IpencraBiieHHe O COXpaHEHUH
MOMEHTa UMITYJIbCA B EHTPAIbHBIX MOJIAX.

Pabora cuiael Ha MajgoM M Ha KOHEUYHOM IepeMemieHuH. [paduyeckoe
npe/iCTaBlIeHuE PabOThI CHJIIBI.

MOoOIIHOCTb CHIIBI.

Kunernueckass »>Heprusi MarepuaylibHOW TOYKH. Teopema 00 W3MEHEHUU
KUHETUYECKOW SJHEPTUU MAaTEPUATBbHON TOYKH.



[loreHuManbHBIE W HENOTEHUMAJbHbIE CHIbl. lloTeHumanbHass >HEprus.
[ToreHuuanbHast SHEPrus ynpyro aeopmupoBaHHOW npyxuHbl. [loTeHIManbHas
JHEpPIus Tella B OJHOPOJHOM TIPaBUTALMOHHOM Iose. [loreHnumanbHas dHeprus
Tela B IPAaBUTALIMOHHOM I10JI€ OJTHOPOJHOrO Iapa (BHYTpU U BHE mapa). Bropas
KOCMMYECKasA CKOPOCTh. TpeThs KOCMUYECKask CKOPOCTb.

CBsi3p paboThl HENOTEHUHUAIbHBIX CHJI C H3MEHEHHEM MEXaHU4eCKOU
SHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHUYECKOW SHEPT UH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHyun I HWACATbHOM KUIKOCTH KaK CIEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU SHEPIUH.

TexHu4yeckue yCTpOWCTBA U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEpP, NPYXKUHHBIM MUCTOJIET, THPOCKON, (PUrypHOE KaTaHue Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTnBHOE nBMXEHNE.

N3MepeHne MOLHOCTU CUJIBI.

M3MmeHeHne sHepruu Tena Mpyu COBEPILIEHUHU pabOThI.

B3anMHble NpeBpallieHHs] KMHETHYECKOM M TNOTEHIHMAIBHOM JHEPrUd IIPHU
JNEUCTBUU Ha TEJNO CHUJIBI TSYKECTHU U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPruy Ipu CBOOOAHOM Ma/leHUN.

Yuenuueckuit saxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3mepenne nMmmysbca Tenna o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJAENIU 3JIEKTPOMOOWIISE M MOILIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOACHCTBHH.

N3mepenne KHUHETUYECKOU YJHEPTUU TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHME W3MEHEHUS MTOTEHLUAIbHONW YHEPIUM MPYKUHBI C pabOTOM CHUJIIbI
TPEHUS.

Omnpenenenue padOThl CWIIBI TPEHHUS NPH JIBWXKEHHHM Tella 10 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MogexkyasipHast Gu3nka u TEpMOAMHAMMKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TOJNOXEHUS MOJIEKYyJsipHO-KMHeTndeckorn Tteopuun (MKT), ux
onbiTHOe obOocHoBaHue. Juddysus. bpoyHoBckoe paBmxeHue. Xapakrep
IBWKECHHMS M B3aMMOJECHCTBMS 4YaCTHIl BellecrBa. Moaenu CTpoeHus rasos,
KHUJIKOCTEH U TBEPIABIX TE€T U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ATHX



monened. Macca u pasmepsl Mosekyn (atomoB). KomuyecTBO BemiecTBa.
[TocrosiHHass ABoraapo.

TermoBoe paBHOBecue. Temrmeparypa u crocoObl e€ u3Mmepenus. lllkana
temrieparyp Llenscus.

Mogenb UeabHOTO ra3a B MOJEKYJIIPHO-KUHETUYECKON TEOPUU: YACTHIIBI
rasa JBWXKYTCSI XaOTHYECKHU U HE B3aUMOJECUCTBYIOT APYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MeHnneneeBa—Knamnelipona. AOcomoTHAs
Temrieparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3omporieccs B

ujealbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MpEe/ICTaBIIEHUE U30IPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

CBsi3pb  MeEXIy JaBJICHUEM M CpPEAHE  KUHETUYECKOW  DSHeprueu
MOCTYMNaTEIbHOTO TEIUIOBOTO JIBMKEHUS MOJIEKYJ HJIeaIbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHUYECKON TEOPUH HI€aTLHOTO T'a3a).

CBsi3b a0CONIOTHOM TeMITEpaTyphl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEN MOCTYIATENBHOTO TEIIIOBOIO IBMKECHUS €€ YaCTHIL.

TexHu4yeckrue yCTPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: TEPMOMETD,
O6apomeTp, MoydyeHue HaHOMAaTEepPUaJIoB.

Jemoncmpayuu.

Mogenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopenb OpOyHOBCKOTO ABUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOT'O JIBUKEHUS.

Huddy3us xugkocTen.

Mogens onbita llTepHa.

[IputsxeHne MONIEKyI.

Mogenu KpUCTAUIMYECKUX PEMIETOK.

HaGmronenue u rccienoBanue U30MpoIecCoB.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

UccnenoBanne mpoliecca yCTAHOBJIECHUS TEIUIOBOTO PABHOBECUSA IPHU
TEIJI000MEHE MEXy TOpsYei U XOJIOAHOM BOJION.

N3yuenne H30TEPMUUECKOrO Ipolrecca (PEeKOMEHJOBAHO MCIOJIb30BaAHUE
uudpoBoi 1adopaTopun).

N3yueHnne n30X0pHOro mnpouecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUH IS
TEPMOJIUHAMHUYECKOU CUCTEMBI. BHENIHNE U BHYTpeHHKE napaMeTpsl. [lapamerpsl
TEPMOJIUHAMHUYECKOW CUCTEMBbI KAK CPEIHHE 3HAYEHUsI BEIIWYMH, OMUCHIBAOIINX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauvaio TtepmoauHamuku. (Camonpou3BOJibHAsA — pellakcanus
TEPMOJANHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mogens uaeaIbHOrO ra3a B TEPMOJMHAMHUKE — CHCTEMA YPAaBHECHUI:
ypaBHeHne MenneneeBa—KianeipoHa M BbIpaXKEHUE JJIsI BHYTPEHHEN JHEPTHUU.
VYciioBUSE TPUMEHUMOCTH 3TOW MOJIENIA: HU3Kas KOHIEHTPAIMS YACTHUIL], BHICOKHE
TeMIreparypsl. BeipakeHue Uil BHyTPEHHEW YHEPIUM OJHOATOMHOI'O UJIEATIbHOIO
rasa.

KBazucratnueckue u HECTaTUUYECKHUE TIPOLIECCHI.

DOneMeHTapHas paboTa B TepMoAMHaMuKe. Beruncienue paboTsl o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaya  kak  crmoco0 — W3MEHEHHMSI  BHYTPEHHEH  SHEpruu
TEPMOAMHAMUYECKON  cucTeMbl 0e3  coBepuieHuss paboTel. KoHBekus,
TEIJIONPOBOIHOCTb, U3TyYEHUE.

KomnuectBo Ttemnorel. Temno€éMKocTh Tena. YAelbHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YaenbHas TEmioTa CropaHus
ToruiBa. Pacuér KkonmumyecTBa TEmIOTH mnpu Temionepenade. I[lonstue o0
aanabaTHOM Tpoliecce.

[lepBpiii 3axk0H TepMoAMHAMUKU. BHyTpeHHsist sHeprus. KomuyectBo
TEIJIOTBI W paboTa Kak Mephl  W3MEHEHHMS  BHYTPEHHEH  JHEpruu
TEPMOJUHAMUYECKONU CUCTEMBI.

Btopoii 3ak0H TEpMOJWHAMUKH JI1 PABHOBECHBIX MPOLECCOB: YEpE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHHUE TEPMOAMHAMUYECKONM CHUCTEMBI MPOXOIUT
eAMHCTBEHHAas aquadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOAMHAMUKHA JJII  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXHO TIEpe/IaTh TEIJIOTY OT 0oJiee XOJIOAHOro Tela K Ooliee HarpeTomy 0e3
komrmeHncanuu (Knaysuyc). HeobparumocTs MpUpOIHBIX TPOIIECCOB.

[Tpunnumne! nevictus TerwoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/I. [ukn Kapho.

DKOJIOTUYECKHE ACTIEKTHI UCIIOJIB30BAHUS TEIUIOBBIX ABUraTenei. TemnoBoe
3arpsi3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuuecKkne YCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: XOJOAUIBHHUK,
KOHJUIIMOHEp, NMU3ENIbHBIA W KapOIOpaTOpHBIA ABUTATeNd, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHHM3KUX TEMIEpaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
UCTIOJI30BaHUEM TEIUIOBOT'O HACOCA, YTHINU3AINS OMOOPTaHUYECKOT0 TOTUTUBA IS
BBIPAOOTKHU «TEIUIOBOM» U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3meHenune Temneparypsl Mpu aanadaTuieckoM pacIiupeHUH.

BosnymHoe orauso.

CpaBHeHME yAENBHBIX TEINIOEMKOCTEN BEIIECTB.



CnocoObl U13MEHEHUSI BHYTPEHHEH YHEPTHUU.

UccnenoBanue anuabaTHOrO Mpolecca.

KomrnprorepHblie MOAENH TEIIOBBIX JBUTaTEICH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3mepenue yaenpHOU TEI0EMKOCTH.

HccnenoBanue nponecca OCTHIBaHUS BEIIECTBA.

HccnenoBanne aguadbaTHOro mporecca.

N3ydyeHne B3aMMOCBS3M JHEPIUU MEXKMOJEKYJIAPHOTO B3aWUMOJECHCTBUSA U
TeMIEpaTypbl KUTIEHUS )KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanun eeujecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAcHcalnus. lcmapenne W kumeHue. Y IelabHas
TeIJI0Ta MapooOpa3oOBaHMUs.

HacepllieHHble W HEHachllleHHbIE Mapbl. KauecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH W JABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEpaTypbl, UX HE3aBUCUMOCTh
0T 00BbEMA HACKIIIEHHOT O Mapa. 3aBUCUMOCTh TeMIEPaTypbl KUTIEHUS OT AaBJICHUS
B JKHJIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctauioB. I[lmaBneHne W KpucTtajmu3auus. YJIelbHas TEIUIOTa IUJIABJICHUSA.
CyO6numanus.

Hedbopmanun TBEpaOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarimii.

TemoBoe pacuupeHue KUAKOCTEH U TBEPABIX TN, 00ObEMHOE M JUHEHHOE
paciigpenrue. AHrapMOHHU3M TETIOBBIX KOJIeOaHUM YacTHIl BEIIeCTBA KaK MPUYUHA
TEIUIOBOT'O PACHIMPEHHUs TeJ (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B (Ga30BbIX MEPEX0IaX.

VYpaBHeHue TEIIoBOro 0ananca.

[ToBepxHnocTHOe HaTspkeHHE. Koa(ppuUMEHT MOBEPXHOCTHOrO HATSKCHHUS.
Kanumnsipasie siBinenus. JlaBiaeHue noj MCKpUBIEHHON NOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTPOMCTBA M TEXHOJNOTMYECKHME TMPOUECCHI:  KUJKUE
KPUCTAJIJIbI, COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TermoBoe pacmpeHue.

CBoJCTBa HACBIIIEHHBIX TAPOB.

Kunenune. Kunenve npu noHnW>KEHHOM J1aBJICHUU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU TUIEHKAMH.

CmaunBaHue.



Kanumisipaslie saBneHusl.

Mopenu HEHbBIOTOHOBCKOM KUJKOCTH.

CriocoObl u3MepeHus BIaKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIUIMYECKOTO BEIECTBA.

Bunbr negopmarninii.

Hab6mronerune mansix nedopmarmii.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenue yaenpHON TEIUIOTHI IUIABICHUS JIbAA.

N3ydeHne CBOMCTB HACBIILICHHBIX IAaPOB.

N3mepenne aOCOMIOTHON BIIaXXHOCTH BO3JyXa M OILIGHKAa MAacChl MapoB B
NIOMEUIEHUH.

N3mepenne kodppuimenTa noBEpXHOCTHOTO HATSHKEHHUS.

N3mepenune monyins FOHra.

HccnenoBanne 3aBUCUMOCTH  AeopMaliii  pe3MHOBOro obpasuma  oT
IIPWIOKEHHOU K HEMY CHJIBL.

Paznen 4. DaekrpoauHaMuKa.

Tema 1. Dnexmpuueckoe noie.

OneKkTpu3anmsi Tell U €€ IPOSIBICHUA. JJNEKTpUYECKUM 3apsn. JlBa Buna
JNEKTPUYECKUX 3apsAaoB. [IpOBOOHWKHM, HOMAJIEKTPUKH W MOJYIPOBOJHUKH.
DJIeMEHTapHbI AJIEKTPUUECKUU 3apsii. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsza.

B3aumoperictBue 3apsanoB. Toueunsie 3apsansl. 3akoH KynoHa.

DrekTpruecKkoe nose. Ero aeicTBre Ha dJIEKTPUYECKHE 3apSbl.

Hanpsokéanocts  amektpuueckoro  moyisi.  [IpoOuwii  3apsa.  JIunuwm
HANPsHKEHHOCTHU AJEKTPUUECKOro noist. OqHOPOIHOE 3IIEKTPUYECKOE TOJIE.

[ToTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO NOJIsl. Pa3HOCTH NMOTEHIMAIOB H
HampspkeHue. [loTeHnmanbHas SHeprus 3apsaa B AJIEKTPOCTATUYECKOM  IOJIE.
[ToreHunan snexkTpocTaTnyeckoro noiist. CBsI3b HANPSHKEHHOCTH MOJS U Pa3HOCTH
NOTEHUHAIOB ISl AJIEKTPOCTATUYECKOro Tmoyid (Kak OAHOPOJHOIO, TaK M
HEOIHOPOHOTO).

[IpuHIMT CynepnO3ULN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apspbkeHHOUM cdepnl. [lome
PaBHOMEPHO 3apsHKEHHOTO To 00béMy mmrapa. [lome paBHOMEpHO 3apsHKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JIMHUN HANpPSXKEHHOCTH 3THUX TOJEH H
SKBUITOTEHLIMAJIBHBIX TOBEPXHOCTEN.

IIpoBOAHUKH B DIEKTPOCTATUYECKOM I0JIE. Y CJIOBHUE PABHOBECHS 3aPs/IOB.

JIMDneKTpUKu B DIIEKTPOCTATUYECKOM  TIOJIE. JluonexrTpuyeckas
IIPOHUIIAEMOCTH BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTD IJIOCKOIO
KOHJIEHCATOpa.

[TapamenbHOE coequHeHnEe KOHAEHCATOPOB. [locnenoBarenbHoe coequHEHNE
KOHJIEHCATOPOB.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

JIBr>KeHHe 3apsyKEHHOM YaCTULBI B OJHOPOJAHOM AJIEKTPUYECKOM ITOJIE.

TexHuuecKkne yCTPOMCTBA M TEXHOJOIMYECKUE IMPOLECCHI: 3JIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTaTHUUECKash 3allliuTa, 3a3€MIICHHE 3JIEKTPONPUOOPOB,
KOHJIeHCAaTOphI, renepaTop Bau ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO M MPUHIMII IEUCTBHS 3JIEKTPOMETPA.

DIIEKTPUUYECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopnens anekTpocratudeckoro reHeparopa (Ban ne ['paada).

[IpOBOIHUKM B AIIEKTPUUYECKOM ITOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

YCTpONCTBO U IEMCTBUE KOHIEHCATOPA IIOCTOSIHHON Y MIEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus AIEKTPUUECKOTrO MO 3aPSKEHHOTO KOHAEHCATOpA.

3apsiika v pa3psika KOHJIEHCATopa 4Yepe3 PE3UCTop.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmuKym.

OueHka cui B3aUMOICCTBUS 3apPSKEHHBIX TE.

Habmronenue npeBpalieHus SHEPTrun 3apsyKEHHOI0 KOHAEHCATOpa B SHEPT U0
U3JIy4EHUSI CBETOIMO/IA.

N3yueHne npoTrekaHus TOKa B LIENHU, COAEPKALLECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MTOTEHIIMAJIOB (HampsiKEHU ) pu
NIOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuii mox.

Cuna Toka. [TocTOsIHHBIN TOK.

VYcnoBus CyIIECTBOBAHUS MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. McTouHuKH
toka. Hampspkenne U u DJIC é.

3akoH Oma 11 ydacTKa LeMH.

DIIEKTPUUECKOE CONPOTHBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJIHOPOJIHOTO TPOBOJHMKA OT €ro JJIMHBI M IUIOMIAJAN IONEPEYHOrO CEYEHUSI.
VY nenbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenpHOE, MAPAILIEIBHOE, CMEIIAHHOE COEIUHEHNE MPOBOJIHUKOB.
Pacuér pazBeTBnéHHBIX AekTpruueckux menei. [Ipasuna Kupxroda.



Pabora snextpuueckoro Toka. 3akon [[xoymns—JIenna.

MOIIHOCTh 3JIEKTPUYECKOr0 TOKA. TerioBas MOLIHOCTb, BbIAEISEMas Ha
pesucrope.

DOJIC m BHYTpEHHEE CONPOTUBIICHHME HCTOYHHKA TOKAa. 3akoH Oma s
MOJIHOW  (3aMKHYTOM) SJEKTpUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

Konnencarop B nienu NOCTOSIHHOTO TOKA.

TexHu4eckrue yCTpPOMCTBA M TEXHOJIOTMYECKHE TIPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIIEKTPUUECKOU IHEPTUU.

Jemoncmpayuu.

N3mepeHne cuibl TOKa U HaIIPSKEHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUS Ul PE3UCTOPA,
JIaMITbl HAKAJIMBAHUS W CBETOANO/IA.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT [JIUHBI,
IUIOIAIY ITONIEPEYHOIO CEYEHNs U MaTepHraia.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA OT COIPOTHBIIEHUS NPU MOCTOSHHOM
HaIPSKEHHH.

[Ipsimoe m3mepenue DJIC. KopoTkoe 3aMbIkaHuE TAIbBAHUYECKOTO 2JIEMEHTA
Y OLICHKA BHYTPEHHETO COITPOTUBIICHHUSI.

CnocoObl coeuHeHns UCTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH MCTOYHMKA TOKa
OT CWJIBbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanne cMENaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepeHune yaenbHOro ConpoTUBIEHUS POBOJHUKOB.

HccnenoBanue 3aBUCHUMOCTH CWIBI TOKa OT HAOpPSDKEHUS JUIS  JIAMIIBI
HaKaJIMBaHHUS.

VYBenuueHue npejena usMepeHus: amnepmerpa (BoIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUSI NCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu JJ]C raabBaHUYECKOrO0 3JEMEHTA OT BPEMEHHU
1P KOPOTKOM 3aMBIKaHHH.

HccnenoBanre pazHOCTH MOTEHIMAIOB MEXAY MOJOCAMH MCTOYHMKA TOKa
OT CHWJIBI TOKa B IIEMH.

HccnenoBanne 3aBUCMMOCTH TOJIE3HOM MOIIHOCTHA MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paziuuHbix cpedax.

OnekTpudeckas NPOBOAUMOCTb  Pa3IWYHBIX  BELIECTB.  JJIEKTPOHHAs
IPOBOJUMOCTh TBEPJIBIX METAUIOB. 3aBUCUMOCTH COIPOTHBIIEHHS METAJJIOB OT
TeMIieparypsl. CBEpXIIPOBOAUMOCTb.



DIIEKTPUYECKUN TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOaHUKWY. CobctBeHHas " IpUMECHas IPOBOJIMMOCTh
noaynpoBogHUKOB. CBoiicTBa p—N-nepexoaa. [loaynpoBoaHUKOBBIE IPUOOPBHI.

DIJIEKTPUYECKAN TOK B BJEKTPOJIUTAX. IDJIEKTPOJUTHYECKAS IAUCCOLMALNS.
DIekTponu3. 3akoHbl Papajes sl JNEKTPOIu3a.

DJIEKTpUYECKUM TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHbBIN
paspsa. PaznuuHble TUIBI CAMOCTOATENBHOIO paspsana. Momnnaus. [Liazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHUE: TIa30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-TyueBas TpyOKa, MOJYNPOBOAHUKOBBIE MPUOOPHI: U0/,
TpPaH3UCTOp, (OTONMONA, CBETOAMOA, TalbBaHUKA, paQUHUPOBAHHE MEJH,
BBIIIJIaBKA aTIOMHUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbI 25ekTponusa Papajes.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

CpaBHeHUE MPOBOAMMOCTH METAIIJIOB U MOJIYIIPOBOJAHUKOB.

OnHOCTOPOHHSSI MPOBOAMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Habmronenue smexkTpoinusza.

N3Mmepenue 3apsiaa 0OTHOBAJIECHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTM  COIIPOTHMBIIEHUS ~ TEPMOPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsaTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3HYeCKU NMPAKTHKYM.

Crnioco0b! n3MepeHus: GU3NYECKUX BEUYMH C UCIIOJIB30BAHMEM aHAJIOTOBBIX
U U(POBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTA M3MEPEHUN (PU3UUECKUX BEIUYMH.
OueHka rpaHul NOrPeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUM  3aBUCHUMOCTEU
(u3NUeCcKNX BENWYMH, MPOBEpPKAa NPEIJI0KEHHBIX THUMNOTE3 (BBIOOp U3 pador,
OMMMCAaHHBIX B  TEMAaTUYECKUX  pasznenax «YUYEHHYECKMH  HKCHEPHMEHT,
JabopaTopHbIC padOThI, MPAKTUKYM)).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usukum yrayonéHHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCS C YUYETOM COJZIEPIKATEIBHBIX MEXIIPEAMETHBIX CBSI3€H C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmnole noHAMUS, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, Hay4yHbId (akT, rumoresa, (pusMyeckas BEIUYMHA, 3aKOH,



TEOpHUs, HAONIOJACHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, MOJIEIb, HW3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE MPUOOPHI, IUPPOBas TaOOPaATOPHSI.

Mamemamuka: penieHue CUCTEMbl YypaBHeHUUW. JluHeWHas QyHKIMS,
napaboua, runepOona, ux rpaguku u cBoiicTBa. TpuroHoMerpuueckue (PpyHKIIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
BekTopsl 1 UX IPOEKITMU Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

Buonozua: MmexaHndeckoe JBMKECHHE B KUBOW mpupoze, 1uddys3us, ocMoc,
TEIIOOOMEH JKMBBIX OPTaHW3MOB, TEIJIOBOE 3arps3HCHHE OKPYKAIOIICH Cpebl,
yTHIN3aIUs OMOOPTaHMYECKOrO0 TOIUIMBA JIJII  BBIPAOOTKH  «TEIJIOBOW» U
ANIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSKEHHUE U KalWJUISIPHBIE SIBIICHUS B TIPUPO/IE,
ANIEKTPUUECKUE SBJICHUS B )KUBOU MIPHUPO/IE.

Xumusa: JUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHHUE AaTOMOB M MOJEKYII,
MOJIb BEIllECTBa, MOJSIpHash Macca, IMOJy4YeHHE HaHOMATEepUaloB, TEMJIOBbIC
CBOMCTBA TBEPABIX TEJN, KUIAKOCTEH U Ta30B, KUJIKHE KPUCTAILIBI, SJICKTPUUECKUE
CBOMCTBA METAJIJIOB, JJICKTPOIUTHYCCKAS JUCCOIMAIINS, TAThbBAHUKA, SJIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpagpus: BnaxuHocTh Bo3ayxa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE JBIKEHUN C HCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKITUU
(KpOHIITEHH, peméryaTbiec KOHCTPYKITUH), WUCIOJIb30BAaHUE 3aKOHOB COXPAaHCHHUS
MEXaHUKHA B TEXHUKE (THPOCKOI, BOJOMET U APYTHE), JABUTATENb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOAUIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
TIOJTYYCHHsSI COBPEMEHHBIX MaTepHaioB, B TOM UHCJIE HAHOMATEepPUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTaTHUeCKasi 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpOB,
ra3opaspsiiHbIE JIAMITbI, TOTYIPOBOJHUKOBBIE IPUOOPHI, TaJIbBAHHUKA.

11 KJIACC

Pasznea 4. DaekrpoauHaMuka.

Tema 4. Macnumnoe noe.

B3aumopelicTBre TIOCTOSHHBIX MAarHUTOB W NPOBOJAHUKOB C  TOKOM.
MarautHoe 1none. Bekrop MarHuTHOM uMHAyKuuMW. lIpuHmmn cyneprno3uuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW UHIYKIIHU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (IIPSIMOTrO MPOBOJAHUKA, KATYIIKH U
KpyroBoro BuTka). OneIT Jpcresa.

Cuna Amnepa, €€ HanpaBICHUE U MOYJIb.

Cuiia JlopeHnua, €€ HanpaBieHUE U MOAYJIb. JIBUKEHUE 3apSKEHHON YaCTHLIbI
B OJHOPOJHOM MarHuTHOM Itosie. Pabora cunbl Jloperma.

MaruautHoe nosne B Beniecte. DeppoMarHeTuky, rnapa- U THaMarHeTHKH.



TexHuyeckue yCTpOﬁCTBa N TCEXHOJIOIMYCCKHME IIPOLCCChl: IMPHMCHCHUC

MTOCTOSTHHBIX MarHuTOB, AJICKTPOMAarHUTOB, TeCTep-MYJIbTUMETD,
AJICKTpoABUTATENh SIKOOH, YCKOPHUTEIN 2JIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

KaptnHa  nuHMI  WMHAYKIMKA ~ MAarHUTHOTO  MOJs  MOJIOCOBOTO M
MIOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KaprrHa nuHui MaraHuTHOW MHAYKIUH TOJISL JJIMHHOTO IIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKH C TOKOM.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuia Amrnepa.

JerictBrue cuibl JIOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

Habmronenue nBuxkeHus mydyka 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMD JNEUCTBUSA ANEKTPOU3MEPUTEIIBHOTO npubdopa
MarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISL MOCTOSIHHBIX MAarHUTOB.

UccnenoBanuie cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue aeicTBUS OCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

Nsmepenne cuibl Amiiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMKA Ha OCHOBE U3MEPEHHUSI CUIIbI AMIIEpA.

Tema 5. dnexkmpomacnumnan UHOYKYUAL.

SBreHne DJIEKTPOMArHUTHOM WMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
uHaykuud. OJIC uHAyKuuu. 3aKOH HJIEKTPOMAarHUTHOW uWHAyKuuu Dapajes.
Buxpeoe anekrpuueckoe nose. Toku Pyko.

OJC uHAYKUMHU B OPOBOJHUKE, JABUKYIIEMCS B OJHOPOAHOM MAarHUTHOM
oJIe.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karylika HMHAYKTUBHOCTHM B LEMH THOCTOSHHOTO TOKA.
SABnenune camonHaykuuu. IJ{C caMOMHIYKIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHU4YecKre YCTpPOMCTBA M TEXHOJOTMYECKHUE MPOLIECCHl: WHIYKIIMOHHAsS
I€4Yb, COJIEHOU/, 3aIlIUTa OT JIEKTPU3ALMU TEJ IIPU ABUKECHUN B MATHUTHOM IOJIE
3emuI.

Jemoncmpayuu.

Habmronenne ssBieHus 3J1eKTPOMArHUTHOW HHTYKITHH.

UccnenoBanne 3aBucumoctd DJC HHAYKUMH OT CKOPOCTU HU3MEHEHUS
MAarHMuTHOTO MOTOKA.



[IpaBuno Jlenna.

[Tanenne mMarauTa B alFOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHne cCaMOMHAYKIIUH.

NccnenoBanne 3aBucumoctd 3/]C caMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHre UHIYKIIMU BUXPEBOI'0 MAarHUTHOTO TTOJISL.

UccnenoBanue siBIeHUsS] CAaMOUHTYKIIHH.

COopka MoJieH 3JIEKTPOMarHUTHOT'O TeHepaTopa.

Pa3gea 5. KoJsie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koyedanus.

KonebarenpHast cucrema. CBOOOIHEIE KOJIEOAHUS.

[Mapmonnyeckue konebanus. Kunemarnueckoe U JUHAMUYECKOE OMUCAHUE.
DHepreTuYecKoe ONMUCaHHue (3aKOH COXPAHEHUs MEXaHWYeCKOW »Hepruu). BoiBon
JTUHAMHUYECKOTO OMUCAHUS TaPMOHUYECKUX KOJICOAHUI U3 MX SHEPreTUYeCKOro u
KMHEMATUYECKOrO OMUCAHUS.

Awmrutyna U ¢aza konebanuif. CBs3b aMIUIUTYABI KOJIEOAHUUW HCXOIHOM
BEJIMYMHBI C aMITUTyAaMU KoJIeOaHUM €€ CKOPOCTH U YCKOPEHUSI.

Ilepuog u uactora koneOanuid. Ilepuon Manbix CBOOOIHBIX KoOJI€OAHMI
MaTeMaTU4YecKoro wmastHuka. Ilepuon cBOOOIHBIX KoJeOaHUN MPYKUHHOTO
MasTHHKA.

[TonsTue o 3aTyxatrouux KoneOaHusX. BeiHyXkaeHHbIe KoeOaHus. Pe3oHaHc.
PesonancHas kpuBasg. BiusHue 3aryXxaHus Ha BHJ PE30HAHCHOW KpHUBOM.
ABTOKOJICOaHMS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
KaueNu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTeNbHOTO IBHKECHHUS.

HalGmronenne He3aBUCUMOCTH TIEPHOJIa MAIBIX KOJIEOAHU Tpy3a Ha HUTH OT
AMILTUTY/IbI.

WccnenoBanue 3aTyxaromux KojieOaHui U 3aBUCUMOCTH MEpHO0/ia CBOOOIHBIX
KoJieOaHU OT COMPOTHUBIICHHUS.

UccnenoBanne konebaHuid rpy3a Ha MACCUBHOM TIPYKUHE C LEJbIO
dbopMupoBaHus NMpeCTaBICHUN 00 HIeabHOM MOJIETU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHs DHEPTUU MPU KOJICOaHUSX rpy3a Ha NPy KUHE.

UccnenoBanrie BBIHYKICHHBIX KOJICOaHU.

Habnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomsl, nPAKmMUKyMm.



N3Mmepenue mnepuosia CBOOOJIHBIX KOJIEOAHUM HUTSAHOTO W MPYNKHUHHOTO
MasTHUKOB.

N3yuyenue 3ak0HOB JIBI>KEHUS TeJa B X0/Ie KoeOaHuil Ha yIpyroM MojBece.

N3yuenne nBUKEHUS HUTSTHOTO MasiTHUKA.

[IpeobpazoBanue SHEPTHUU B IPY>KUHHOM MasiTHUKE.

UccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXaOIIUX KOJIEOAHUH.

UccnenoBanre BIHYKICHHBIX KOJICOAHU.

Tema 2. dnexkmpomazHumHnele Konedanus.

Konebarenpubiit koHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJeOaHUS B
ujearbHOM KoJjeOaTenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsa KOHAEHCaTopa ¢ aMIUTUTY0M CHIIBI TOKA B KOJIEOATEThbHOM KOHTYPE.

3aK0OH COXpaHEHUS PHEPTHUH B UJ€aTLHOM KOJie0aTeIbHOM KOHTYPE.

3aTtyxarommue 3JEKTPOMAarHUTHbIE KOJIeOaHMUsI. BriHyX€HHbBIE
AJIIEKTPOMArHUTHBIE KOJIEOaHUsI.

[lepemennblii TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIMTYOHOE U
JEHUCTBYIOIIEE 3HAYEHHWE CHWJIBI TOKA W HANpsKEHUS TMpU pa3inudHou dopme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHHU.

CunycouJlanbHbld TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTyIllKa
WHJYKTUBHOCTH B LIETIHM CUHYCOWJAJIBHOTO NMEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W MOTpeOIeHHE
3JIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU TMPU MPOU3BOACTBE AJEKTpodHepruu. KymbTypa
UCITIOJIb30BAHUS JIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHu4yeckre ycTpOMCTBAa M TEXHOJIOTMYECKUE MPOLECCHI: 3JIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, JUHUU AJIEKTponepeaay.

Hemoncmpayuu.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUs!.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuummiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyxarolUX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3JIEKTPOMarHUTHOT O TeHEpaTopa.

BriHyXIeHHBIE CHHYCOUATBHBIE KOJICOaHUsI.

Pesucrop, kaTyiika MHIYKTUBHOCTH UM KOHAEHCATOp B IEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpPA, KaTYIIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoicTBO U IPUHLIUI IEUCTBUS TpaHCPopMaTopa.



Mognens TMHUM 3JIEKTpONepeIayun.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKmMuKym.

N3ydenue Tpanchopmaropa.

HccnenoBanre nNepeMEHHOr0 TOKa 4Yepe3 IOCIEOBATENIbHO COEAUHEHHBIE
KOH/IEHCATOP, KAaTYILKY U PE3UCTOP.

Habmonenue 351eKTpoOMarHUTHOIO Pe30HAHCA.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B LIETIM IEPEMEHHOT O TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUNIHbLE GO0JIHDI.

MexaHnudeckue BOJHBI, YCIOBHS HUX pacnpocTpaHenus. llomepeunbie u
IpOJOJIbHBIE BOJHBL. llepros, CKOpOCTh pacnpoCcTpaHEHHs M [JIMHA BOJIHBL.
CBoiicTBa MEXaHMUYECKHX BOJH: OTpa)K€HHE, NpEIOMIICHHE, HHTepPEepeHuus U
nudpakuus.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNIEKTPOMATHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTpaK€HUE,  MPEIOMJICHUE,
noJspu3ais, uHTepdepeHns u qudpakius.

[Ilkana 3MeKTpOMarHuTHBIX BOJH. [IprMeHeHHEe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIUMIIBI paguOCBsI3U U TeNeBUACHUS. Pagunonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHuueckue ycCTpONCTBA M MNPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
UHCTPYMEHTBI, pajap, paauornpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOJI0TBHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOaHUH.

Habntonenue orpaxeHus: M NPEIOMIIEHUS MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKHUX BOJIH.

AKYyCTUYECKUI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MpuMeHeHue.

HaOntonenue cBsi3n IPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYJOW M
4acTOTOM KOJIEOaHU.

WccnenoBanre  CBOWCTB  DJIGKTPOMAarHUTHBIX — BOJIH: OTpa)keHUeE,
peIoMIICHHE, OJsipu3anus, udpakis, nHTephepeHITs.

Oo6napyxeHue nHGPaKpacHOTO U YIAbTPahUOIETOBOTO U3TyUCHHU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKYM.



N3yueHnne napameTpoB 3ByKOBOM BOJIHBI.

N3yuenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonuHEHOE pacupOCTpaHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeuyHbI UICTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue n3oOpaxeHuit B
iockoM 3epkaie. Cepuueckue 3epkana.

[IpenomieHue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. OTHOCHUTENBHBIA NTOKA3aTeNb NpeaoMieHus. [IoCTOSIHCTBO 4acTOThI
CBETa U COOTHOUIECHHE JUIMH BOJIH IPU IMEPEXOJE MOHOXPOMATHYECKOIO CBETA
yepes3 rpaHully paszena AByX ONTUYECKUX CPENl.

Xon nyueit B mpusMme. [ucnepcust cera. CioxHBIA cocTaB O€noro cBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroi MmoaHOro BHYTPEHHETO
OTPaKECHMUS.

CobOuparomiue u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3BL. 3aBHUCHUMOCTh (POKYCHOIO
paccTosHUSl TOHKOM cQepruyeckoil JUH3bI OT €€ NeOMETPUM U OTHOCHTEIHHOIO
NIOKAa3aTeNs IPETOMIICHHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUUYEHHUE, 1aBAEMOE JIMH30M.

Xop Jy4ya, ONpOMIEAIIErO JIMH3Y MOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wu300pakeHU TOYKM W OTpe3Ka MPsIMOM B
coOMparoluX U pacCEMBAOIIMNX JUH3aX U UX CUCTEMAX.

Onrtuueckue mpubopel. Paszpemniaromas cnocoOHOCTh. [71a3 Kak onrudeckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKON ONTUKH.

BonnoBas ontmka. HWurepdepenmms cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMOJIEHWS MAaKCUMMYyMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHOU
KapTHHE OT JBYX KOIEpEHTHBIX HWCTOYHHMKOB. IlpuMepbl KilacCHYECKUX
UHTEPPEPEHLIMOHHBIX CXEM.

HMudpaknus cBera. JudpakiuonHas pemérka. YCIOBUE HaOIIOCHUS
[JIABHBIX ~MaKCUMyMOB IIpM TAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUuhpPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckrue yCTPOMCTBA M TEXHOJIOTMYECKME NIPOLIECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN amnmapar, MpOCBETIIECHUE
OIITHKH, BOJIOKOHHASI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKECHHUSI CBETA.



WccnenoBanue npenomiieHus CBETA.

HabGntonenune nogHoro BHyTpEeHHEr0 oTpakeHusi. Mojiennb CBETOBO/IA.

UccnenoBanne xoma CBETOBBIX IIYYKOB YEpe3 IMIOCKOMAPAIIIECIBHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue CBONCTB M300paKEHUI B JTUH3AX.

Mopenu MUKpocKomna, TeJIeCKona.

Hab6mronenmne natepdepenium cpera.

Habmronenue 11BeTOB TOHKUX TUIEHOK.

Habmonenue nudpakiuu ceera.

N3yyenune nudpakiimoOHHON PEMIETKY.

HaGmronenmne nudpakiimoHHOTO CIIEKTpAa.

Habmonenue nucnepcuu cBera.

Halnronenue nonsipusanuu cBera.

[IpumeHeHre noIApOUIOB ISl U3YYCHHUSI MEXaHUYECKHUX HATPSIKEHUI.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot, nPAKMUKYM.

N3Mepenue nokazaresns npeaoMiIeHUs CTeKIIa.

UccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSL OT BemiecTBa (Ha
IpuUMepe KUAKUX JTUH3).

N3mepenre pokycHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHMsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[Tonyyenue n300paxeHusi B CHCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Habnronenue nudpakuuu, uHTEpYEPEHINH U MOJSIPU3ALUU CBETA.

N3yuenne nonspuzanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHUKA.

N3yyenue naTepPEpeHIINM J1a3epHOT0 U3ITYYCHUS Ha JIBYX IIEJSAX.

Habmonenne nucnepcun.

Hab6mronenue n uccnenoBanue AuQGPaKkimoOHHOTO CIIEKTpa.

N3mepenune IMHBI CBETOBOM BOJIHBI.

[Tonydyenue criekTpa M3Iy4EeHUS] CBETOAMOMAA MPU MOMOUIN JUGPaKIUOHHOM
PELIETKMU.

Pa3nes 6. OcHOBBI cIeNIUAJIBLHON TEOPUU OTHOCHTEJIbHOCTH.

['panunbl  OpUMEHUMOCTH  Kjaccuuecko — mexaHuku.  [locTynatel
CHeUaIbHOU TEOPUH OTHOCUTEILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBaid. IIpeoOpazoBanus  JlopeHia.
VYcenoBue npryMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAILEHUE JUTHHBI.

DHEprusi ¥ UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b Macchl C SHEPrUEH U UMIYJIBCOM PENSATUBUCTCKON YaCTHUIIbI. DHEPTUS
TIOKOSI.



TexHudyeckre YCTPOHCTBA M TEXHOJIOTMYECKHE IPOIECChl: CIYTHUKOBBIC
NPUEMHHUKHU, YCKOPUTENH 3aPSyKEHHBIX YACTHIL.

Y4yeHn4ecKuit IKCIIEPUMEHT, JIa00paTOpPHBIE PAOOTHI, MPAKTUKYM.

OmnpeneneHue UMIyJIbCa U SHEPrUU  PEISTUBUCTCKUX dYacTull (1o
dororpadusmM TpeKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TemIOBOE M3IydeHHE (U3IydyeHHe aOCOIIOTHO YE€PHOTO Tena).
3akoH cMmemenns: Buna. I'nnores3a [lnanka o kBaHTax.

@DOTOHBI. DHEPTUsl U UMITYJIbC (POTOHA.

doroaddext. OmbiTel A. I'. CroneroBa. 3akonbsl hoTrodddexra. YpaBHEHHE
OinmreitHa 11 potodddekra. «KpacHas rpanuna» Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 M a0COJMIOTHO OTpaXkarolryto moBepxHocTh). Ombitel I1. H.
JleGenena.

BomHoBele cBoMicTBa yactu. Bonuel ne bpoiuta. [Inuna BonHbl ne bpoins u
pasMepnl 00JacTH JIOKaNM3allMu JBWXKYyleWcs vactuibl. KopmyckymnspHo-
BOJIHOBOH Ayanu3M. [{udpakims >7eKTpOHOB HAa KpHUCTaJIax.

Cneunduka nsmeperuii B Mukpomupe. COOTHOUIEHUS! HEONpPEIeIEHHOCTEN
I'eitzenbepra.

TexHu4yeckre YCTPOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CHEKTPOMETD,
dotornemeHT, (HOTOMATUMK, TYHHENIbHBIA MHUKPOCKON, COJHEYHas Oarapes,
CBETOAMO/.

Jlemoncmpayuu.

®dotor(PheKT HA yCTAaHOBKE C [IMHKOBOM MJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEro (poTodddekra.

UccnenoBanre 3aBUCHUMOCTH  CONPOTHBJICHUS  MOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Uccnenosanue Gporopesucropa.

N3mepenune noctostHHoM [nanka Ha ocHOBE HcciienoBanus Gorodddekra.

UccnenoBanre 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOJIMOJI OT HAIIPSIAKEHUS.

Tema 2. @usuka amoma.

OnbIThl MO KCCIENOBAHUIO CTpOEHUsl aroMma. IlnmaHerapHas Molenb aroma
Pesepdopna.

[Toctynater bopa. M3ny4yenue u nornomnieare GOTOHOB MpHU MEPEX0/e aToma
C OJTHOTO YPOBHS DHEPIUU Ha JPYroOMu.



Bunsl ciektpoB. CeKTp ypOBHEN 3HEPTUH aTOMA BOJIOPOJA.

CnoHTaHHOE M BBIHYXJCHHOE U3JlyueHue cBera. Jlazep.

TexHuuecKkne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habnronenne nuHeyaThiX CIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHIL.

Omnpenenenue IIMHBI BOJHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit 3kcnepumenm, nadopamopusvie padbomul, nPAKMUKYM.

HaOmronenue TMHER4aTOro CrekTpa.

HccnenoBaHue crniekTpa pa3peKE€HHOr0 aTOMAPHOTO BOAOPOJa U U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qusuka amomHo20o A0Pa u I1EMEHMAPHBLIX UACHUY,.

Hyxnonnas mopens siapa [eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe
qucno sapa. U3orormsl.

PannoakTuBHOCTh. Aubda-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBINA OeTa-
pacnaz. ['amma-u3nydeHue.

3aKOH pAJMOAKTHBHOIO pacrnajaa. PaauoakTUBHBIE HW30TONBI B MPHUPOJIE.
CBolicTBa MOHM3HMPYIOUIETO W3JIY4YCHHs. BiusHHE paguoOakKTUBHOCTH Ha KUBBIC
opranu3Mbl. EctecTBeHHBIN QoH m3nydeHus. Jlosumerpus.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cumbl. [led ekt maccol sapa.

SAnepubie peakuuu. [lenenue u cuntes saep. Anaepueie peaktopsbl. [Tpodaemsl
YOPaBISIEMOIO TEPMOSIAEPHOTO CHUHTE3a. JKOJIOTUYECKHUE AaCHEKThl pPa3BUTHA
AJICPHOM YPHEPTETUKH.

Mertoabl perucTpanuy 1 UCCIEA0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI W JICOTOHBI.
[Ipencrasnenune o CrangaptHoi Moaenu. KBapk-ritooHHas MOIENb apOHOB.

®usuka 3a npeaenamu CrtaHgapTHod Mojenu. TéMHas matepust U TEMHas
SHEprus.

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHUYECKUE MPOIECCHI: TO3UMETP, KaMmepa
Buibcona, smepHBIM peakToOp, TEPMOSICPHBINM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAS TOMOTpadusl.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normnomeHns 6eTa-4acTuIl aTFOMUHHEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3UKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpukinagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3UKUA JIE OOBIACHEHHS MPUPOJIBI
KOCMUYECKUX OOBEKTOB.

Mertonbpl aCTpOHOMHUYECKHX HCCiaeNoBaHUNA. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PaJMOTENECKONbI, BHEATMOC(hEpHask aCTPOHOMHUS.

Bun 3BénmHoro nHeba. Co3Be3ausi, spKkue 3BE3MBI, IUIAHETHI, MX BHJIMMOE
JBU>KEHUE.

Conneunas cucrema.

Comnniie. ConmHeunasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE311bl, X OCHOBHBIE XapaKTePUCTUKU. /[[narpaMmma «CreKTpaibHbIN KJIacc —
CBETHUMOCTb». 3BE3/Ibl TJIABHOM MOCIEA0BATEILHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJI 3BE3]l TJIABHOM MOCJIEA0BATEIBHOCTU. BHYTpeHHEE CTpOEeHHE
3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUU U dBomonnu ConHia u
3BE31. DTaIbl )KU3HHU 3BE3I.

Mneunbii Ilyte — nHama [Mamaktuka. I[lonoxenne n neuxkenue ConHia B
lNamaktuke. Tunel ranaktuk. Pagroranaktuky u kBaszapsl. UEpHBIE NBIPHI B SApax
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopust bonbsmioro B3psiBa. PenukroBoe n3nydeHue.

Macmrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnnie mpoOaemMbl aCTPOHOMHUHU.

Yuenuueckue nadnooenus.

Habntonenus 3B€3qH0oro HeOa HEBOOPYKEHHBIM IJ1a30M C HCHOJIb30BAHHEM
KOMITHIOTEPHBIX MPWIOKEHUH JJIs1 ONPEeIeTICHUs] TTOJIOKEHUSI HEOECHBIX 0OBbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi CEBEpHOro MOJYyIIApHUs U SPKUE
3BE3/bI.

Habntonenuss B Tteneckon JlyHBI, IJIaHET, TYMaHHOCTEW U 3BE3IHBIX
CKOIUICHUU.

Du3HYeCKU NMPAKTHKYM.

CriocoOb1 u3Mepenns (PU3NIECKUX BEIUYHH C MCTIOIH30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTH U3MEPEHUN (HPU3UUECKUX BEIUYHH.
OueHka rpaHul NOrPEeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUN  3aBUCHUMOCTEU
(u3nUecKNX BENWYMH, MPOBEpPKAa NPEIJI0KEHHBIX TMIOTE3 (BBIOOp U3 padorT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pasnenax «YUYEHHYECKUH  HKCHEPHMEHT,
1abopaTopHbI€ pabOThI, TPAKTUKYM).

O6o0maroiee NOBTOPEHUE.



OO6o0uIeHne U cucTemMaTu3alus CoaepKaHUs pasnenoB Kypca «MexaHukay,
«MonekynspHas Qu3UKa U TEPMOJUHAMUKAY, «INEKTpoanHaMuKkay, «Konebanus
U BOJHBI», «OCHOBBI CHEUHATBHOW TEOPUHM OTHOCHUTENbHOCTHY, «KBaHTOBas
(duznka», «I€MEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢Qusuku u acTpoHOMUHM B DIKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COIMAJILHON M ATUYECKOM cepax NesTeTbHOCTH YeIOBeKa, poiib U MECTO (hU3UKHU
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE ONKCATEIbHOM,
CUCTEMATU3UpYIOLIEH, OOBSICHUTENIbHOM M  MPOTHOCTHUYECKOW  (PyHKIMIA
buznueckoil Teopuu, poiib GU3NUECKONW TEOPUU B POPMUPOBAHUM MPEACTABICHUIMI
0 (u3nUecKor KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM pSIIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3M.

WN3yyenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS C YYETOM COJZIEPIKATEIbHBIX MEXIIPEAMETHBIX CBSI3€U C Kypcamu
MaTEMaTUKH, ONOJIOTHH, XUMUH, TeOrpaQuu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nOHAmMUA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHOZ0
no3HaHuA: SBICHUE, HaydyHbId (akT, rumoresa, (usmveckas BeTUYMHA, 3aKOH,
TEOpHsi, HaONIO/IEHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOENIb, H3MEPEHUE,
MOTPEUTHOCTH U3MEPEHUHN, U3MEPUTEIbHbBIE TPUOOPHI, ITU(ppoBast 1adbopaTopus.

Mamemamuka: peunieHUE CHCTEMbl YypaBHEHHMH. TpUTrOHOMETpHUYECKHE
GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBonnbie snemeHTapHbIX (QyHKuui. [Ipu3Haku Mog00Us TPEYroJbHUKOB,
ornpeJieNIeHne IoNaau TUIOCKUX GUryp u oobemMa Tel.

Buonozusa: >nextpuyeckue SBJICHUS B KUBOW MpUPOJE, KojeOaTelbHbIE
JIBIKEHHUS B JKUBOM TMPUPOJAE, HKOJIOTUYECKUE PHUCKU TMIPU TMPOU3BOJICTBE
ANEKTPOIHEPIUH,  DIEKTPOMArHUTHOE  3arps3HEHHE  OKPYXKAIOIIEH  cpesbl,
yJIbTPA3BYKOBasi JUArHOCTHMKA B MEIUIIMHE, ONTHYECKHE SIBJICHUS B IKUBOU
IPUPO/IE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPIBIX
T€N, MEXaHM3Mbl OOpa30BaHMs KPUCTAUIMUYECKOW PpEETKH, CHEKTPaTbHBIN
aHaJIu3.

I'eocpaghun: wmarHuTHblE TONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
dboTochEMKA 3eMHOM ITOBEPXHOCTH, cericMorpad.

Texnonocua: TpPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
aNeKTpoaBUraTeNb SIkoOu, reHepaTop MEPEeMEHHOro TOKa, WHIYKIMOHHAsS Ieyb,
JIMHUU 3JEKTpONEpenay, 3IeKTPOABUraTENb, pajap, PaaAuONpUEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBY-meub, ynabTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



HpOGKHHOHHBIﬁ arrapar, BOJIOKOHHAA OIITHKA, COJTHCUHAs 6aTapesl, CIIYTHUKOBBIC
I'[pI/IéMHI/IKI/I, AACPpHAA SHCPI'CTUKA U SKOJIOI'MYCCKUC ACIICKThI eé Pa3BUTHA.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI'PAMMBI 10O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Ppe3yJibTaTbl OCBOCHHUA ydeOHoro mnpenmera «Duznkar
JOJKHBI OTPakaTh TOTOBHOCTD U CITIOCOOHOCTh 00YYaIOIINXCsI pYyKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOUIUX
TPaJULUOHHBIM IIEHHOCTSIM POCCHUHCKOT0o OOIIEeCTBa, pPACHIMPEHHE >KU3HEHHOI'O
ONBITA W ONBITA JAEATEIBHOCTH B IPOLECCE pealn3aluyd OCHOBHBIX HaIIPaBJICHUU
BOCIIUTATENIbHON JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOr0 BOCIMTAHUSA

o c(hOpMHUPOBAHHOCTH T'PAXKIAHCKON MO3UIMH 00YYarOMIerocsi Kak aKTUBHOI'O
Y OTBETCTBEHHOI' 0O YJIEHA POCCUMCKOr0 OOIIECTBA;

e IPUHATHE TPAJULUMOHHBIX  OOIEYETOBEYECKUX T'YMAaHUCTUYECKHX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX I'Pa)kKIaHCKOIO
oOmiecTBa, yd4acTBOBaTh B CaMOYIpaBJ€HUM B 00pa3oBaTElbHOU
OpraHu3anuu;

e YMEHUE B3aUMOJECHCTBOBATh C COLMAIBHBIMA UHCTUTYTaMU B COOTBETCTBUU
¢ X QYHKIMSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUSA:

e COPMUPOBAHHOCTD POCCHUICKOU rpaX 1aHCKOMN WUJICHTUYHOCTH,
MIaTPUOTU3MA;

¢ [ICHHOCTHOE OTHOLIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUMCKUX YYEHBIX B 00J1acTU (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e cpOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOI'0 MOBECHUS;

¢ CIIOCOOHOCTh OLIEHMBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCIIE B AEATEIbHOCTH YYEHOIO;

e OCO3HAHHUE JIUYHOI'0 BKJIa/1a B HOCTPOCHUE YCTOMYMBOIO OyIyIIEro.

3CTETHYECKOr0 BOCIIMTAHMA:

*3CTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYass JCTETUKY HAYy4YHOI'O
TBOPYECTBA, MPUCYLIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:



e IHTEPEC K Pa3Iu4HbIM c(epam mpodecCuoHaIbHON NIESITEIHbHOCTH, B TOM
YHClI€ CBS3aHHBIM C (QU3UKOW U TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAaHHBIN BBIOOp Oymyiiel nmpodeccun U peam30BbIBaTh COOCTBEHHbBIC
YKU3HEHHBIE TUTaHbI;

e TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00J1acTH
(bU3HMKY HA TPOTSHKEHUN BCEH KUZHMU.

IKOJIOTHYECKOr0 BOCTIMTAHUA:

e COPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPhl, OCO3HAHHE TJI00aTLHOIO
XapakTepa IKOJIOTHUECKUX Mpodiem;

e IJJAHUPOBAHUE M OCYIIECTBICHUE JCUCTBUM B OKPYXKaIOIIEH Cpelae Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOrO Pa3BUTHSI YEJIIOBEUECTBA;

e PACIIUPEHUE OIBbITA JACSITEIBHOCTH JKOJOTMYECKOM HaMpaBJICHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HAaHUM 10 (PU3UKeE.

HEHHOCTH HAYYHOT'0 MO3HAHUSA:

e COPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3NUECKON HAYKH;

e OCO3HAHUE LEHHOCTH HAay4YHOM JAESITEIbHOCTH, TOTOBHOCTH B IIpOIECCE
U3y4eHUS] (PU3UKH OCYIIECTBISATh TMPOCKTHYI0 M HCCIEI0BATEIBCKYIO
JEATeNIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble Jjornyeckue AeMcTBUS:
e CAMOCTOSTENBHO  (OPMYJIHUPOBATh M  aKTyaJIM3UpPOBaTh  IpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
* OIIPENICIIATh LENU JEITEIbHOCTH, 3aJaBaTh MHapaMETpbl U KPUTEPUU HX
JIOCTHKCHMS,
e BBISIBJISITh  3aKOHOMEPHOCTHM M TMPOTHUBOPEUMS B  PacCMaTPUBAEMBIX
(bU3HUECKUX SIBICHUSX;
e pa3pabaThiBaTh IJIAH PEIICHUS MPOOJEMBbI C Y4ETOM aHaau3a UMEIOIIUXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
¢ BHOCUTh KOPPEKTHUBBI B  JICSITEIBHOCTh, OLICHUBAaTh COOTBETCTBUE
PE3yIbTATOB LEISAM, OLICHUBATh PUCKH TTOCIIEACTBUN JICATEIBHOCTH;
e KOOPJAWHUPOBATH ¥  BBHINIOJHATH PabOTy B  YCJIOBHSIX PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUSI;
e pa3BUBATh KPEATHBHOE MBIIICHUE TP PEIICHUH )KU3HCHHBIX TTPOOJIEM.
ba3oBble ncciieoBare/IbCKHue 1eMCTBHA .
e BJIQJICTh HAYYHOU TEPMHUHOJIOTMEH, KIIOUEBBIMU MOHITUAMU U METOAAMHU
(bu3nuecKol HayKu;



e BJIaJICTh HABBIKAMH YUEOHO-UCCIIEI0BATEIBCKON U MTPOECKTHOM JI€ATETbHOCTH
B 00J1aCTH (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY
NOUCKY  METOAOB  peuieHus 3anad  (U3MYECKOTO  COJAEp KaHMs,
NPUMEHEHUIO PA3JIMYHBIX METOJIOB MTO3HAHUS;

eBJIAJIETh BHJIAMU JIEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HaHMS, €ro
MHTEpIIpeTaluu, NPeoOpa30BaHUIO0 U MPUMEHEHUIO B Pa3IMYHbIX YUEOHBIX
CUTyallUsiX, B TOM YHCJI€ MPHU CO3/IaHUU Y4E€OHBIX MPOEKTOB B 00JIACTH
bu3uKy;

¢ BBISIBJISITH [IPUUMHHO-CIIE/ICTBEHHbIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIIBUIaTh TUIOTE€3y €€ pEelIeHUs, HaxOAWTh apPryMEHThl I
JIOKa3aTeIbCTBA CBOMX YTBEPXKJIECHHMW, 3a7aBaTh MapaMETpbl U KPUTEPUU
pelleHus;

e AaHAJIM3UPOBATh IIOJIYYCHHbIE B XOJI€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBHSX;

eCTaBUTh M (OpMyIupoBaTh COOCTBEHHBIE 3adaud B 00pa30OBaTEIbHON
JESTENbHOCTH, B TOM YHCJIE€ IPU U3YYEHUH (DU3HKHY;

e 1aBaTh OLICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

eYMETh IMEPEHOCHTh 3HAaHUA MO (U3MKE B MPAKTHYECKYIO O0JacTh
KU3HENIEATEIbHOCTH;

e yMETh UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00J1acTell;

e BBIJIBUTaTh HOBBIE HJIEHU, IPEJIaraTh OPUTMHAIBHBIE TIOXO/IbI U PELICHUS;

e CTAaBUTh MPOOJIEMBI U 33]]a4H, TOMYCKAIOUIME aIbTEPHATUBHbBIE PEILICHHUS.

Pabora ¢ nagopmanueii:

* BJIAJIETh HAaBBIKAMHU MOJy4Y€HUsI MH(pOpMaLnu (U3HUECKOTO COJAEPKAHUS U3
VUCTOYHUKOB PpAa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh IOKUCK,
aHalu3, CHCTEMATU3alHUI0 M HHTEPIPETalnio HHPOPMAIUN PA3TUYHBIX
BUJIOB ¥ ()OPM TIPE/ICTABICHMUS;

e OLICHUBATh JIOCTOBEPHOCTh UH(POPMALH;

* ICTIOJIb30BAaTh  CpeACTBAa HH(GOPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJOTUA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U
OpPraHM3allMOHHBIX 3a/a4 C COOJIIOJICHUEM TPEeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepexeHus,, MPaBOBBIX W
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€301aCHOCTH;

* CO3/1aBaTh TEKCThl (PU3MUECKOr0 COJAEpKAHMS B pazIWyHbIX (opmaTax c
yuéTOM Ha3zHadeHus HWH(POpMalLMU M LEJIEBOM ayIuTOpUH, BBIOUpas
ONTUMANIbHYIO (hOPMY HPEJCTABICHUS U BU3YyAIU3ALUH.

KoMMmyHukaTuBHBIE YHHBepcaIbHbIe YueOHbIEe 1eHCTBHUS:



¢ OCYIIECTBIIATh OOIIEHHE Ha YypokaXx ¢U3UKHM W BO BHE-YPOUYHOM
JEATENbHOCTH;

e PACIlO3HABATh MPEANOCHUIKM KOH(PIMUKTHBIX CHUTyalldid H  CMATYaTh
KOH(DJIUKTBHI;

e pa3BEPHYTO W JIOTMYHO M3J1araTh CBOK TOYKY 3PEHHUS C HMCHOJIb30BAHHUEM
A3bIKOBBIX CPE/ICTB;

e IOHMMAaTh U MCMOJBb30BaTh MPEUMYIIECTBA KOMAHAHON U UHIUBUAYATbHOU
paboThI;

e BEIOMpPATh TEMAaTUKY M METOJAbl COBMECTHBIX ACHCTBUM C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YJI€HA KOJUIEKTHBA;

e IPUHUMATh LIEIW COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHHUPOBATh JICMCTBUSL MO €€ JOCTUXKEHUIO: COCTaBJISATh IUIaH
JEUCTBUH, pacrpeAeisiTh POJIK C YIETOM MHEHHM y9aCTHUKOB, OOCYXIaTh
pe3ynbTaThl COBMECTHOM pabOoThI;

* OLICHMBATh KAa4€CTBO CBOETO BKJIAJa W KaXJOr0 Y4YaCTHUKA KOMAHJIbI B
o011 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

elpe/JiaraTb HOBBIE IIPOEKTHI, OLEHUBATH HUAEU C IIO3UIUU HOBU3HBI,
OpPUTMHAJILHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

¢ OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TOBEJICHUE B Pa3JIUUYHBIX
CUTyallusiXx, TMPOSIBIATH  TBOPYECTBO U  BOOOpakeHHEe,  OBITh
WHULIMATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiicTBUSA
Camoopranusanus:

e CAMOCTOSITEIBHO OCYIIECTBIISITh MMO3HABATEIBHYIO JIEATEILHOCTh B 00JaCTH
(GbU3MKK 1 aCTPOHOMMH, BBISIBIISATH MPOOJIEMBI, CTAaBUTh U (POPMYJIMPOBATH
COOCTBEHHBIC 3aJ]aUH;

e CAMOCTOSITEJIbHO COCTaBJISITh IUIAH PEUICHUS PACUETHBIX U Kau€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUSI MPAKTHYECKOM pabOThl ¢ yU4E€TOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNIOYTEHUH;

e 1aBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;

e PACIIUPATHh PAMKH Y4€OHOr0 MpeIMETa HA OCHOBE JIMUYHBIX MPEANOUYTCHUMH;

e le7IaTh OCO3HAHHBIM BBIOOp, ApPryMEHTHPOBATh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTbH 32 PEUICHUE;

e OLICHUBATh MPUOOPETEHHBIN OMbIT;

¢ CIIOCOOCTBOBATh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIULUUA B 00JacTH
(Gbu3MKM, MOCTOSHHO MOBBIIIATH CBOM 00Opa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, SMOLIMOHAJILHBIA HHTEJICKT:



e IaBaTh OIICHKY HOBBIM CHTYallUsSM, BHOCUTb KOPPEKTHUBBI B JICATCIHHOCTD,
OIIEHUBATh COOTBETCTBHUE PE3YIIbTATOB IICIISIM;
eBJIAJICTh HABBIKAMU  TO3HABATEIBHOM  pEQIEKCHU KaK  OCO3HAHHS
COBEpIIAEMbIX IEHCTBUU M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB H
OCHOBaHHUI;
e ICTIONBH30BaTh MPUEMBI pe(IIEKCUU JIJIsl OLIEHKH CUTYyalluH, BHIOOpa BEPHOTO
peIleHNUS;
e YMETh OIICHMBATh PHCKH M CBOEBPEMEHHO NPHHUMATh PEIICHUS IO HX
CHIDKCHHIO;
e IPUHUMATh MOTHUBBI W apryMEHTHl JPYIHX TPU aHaJu3€ pe3yIbTaToB
NeSITeNHbHOCTH;
e MPUHUMATH €051, TOHMMAs CBOM HEJIOCTATKH U JJOCTOMHCTBA;
e IPUHUMATh MOTHBBI M apryMEHTBl JPYTUX TIpU aHAIM3E€ PEe3yIbTaToOB
NEeSITENbHOCTH;
e MPU3HABATH CBOE MPABO U MIPABO IPYTUX HA OITHOKH.
B mpormecce mocTrkeHUs JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPAMMBI IO
buzuke I ypoBHS cpeaHero oOmero o0pa3oBaHUS Yy OOyYarolIuxcs

COBEPIIIEHCTBYETCS HYMOITMOHATIbHBIN WHTEJIEKT, IpEe/IoJIaratomun
c(hOpMUPOBAHHOCTb:
¢ CAMOCO3HAHMS, BKJTFOYAIOIIETO CHIOCOOHOCTH MMOHUMATh CBOE

HMOIIMOHATILHOE COCTOSHUE, BUICTh HANPABIEHUS PA3BUTHUS COOCTBEHHOM
HYMOIIMOHATILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYTUPOBAHMSI, BKJIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHWE TPHHUMATh
OTBETCTBEHHOCTH 3a CBOE TOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIIMOHATLHBIM HU3MEHEHUSIM U TPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHyTPEHHEH MOTHBAIIMH, BKIIOUAIOMICH CTPEMIICHHE K IOCTIKCHUIO TIETA U
yCcrexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMCHHE IEHCTBOBATH, UCXOIS W3
CBOMX BO3MO>KHOCTEH;

eOMITATUH, BKIIOYAIONIEH  CIIOCOOHOCTh  TOHHUMATh  AMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro TPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

e COIMATBHBIX  HABBIKOB,  BKJIIOYAIONIMX  CIIOCOOHOCTh  BBICTpPAMBAaTh
OTHOIICHUS C APYTHUMH JIOJbMHU, 3a00THTHCS, MPOSBISITH HHTEPEC W
paspematb KOHQIUKTHI.

IMPEAMETHBIE PE3YJIbTATDI



K konmy oOydenuss B 10 knacce mnpenMeTHbIE pPe3yibTaThl Ha YriayOJEHHOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHMUIA:
eIOHMMAaTh  POJIb (U3UKH B  DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLMAJIbHOM M J3TUYECKOH cdepax eAaTeabHOCTH
4eJl0BeKa, pOJib U MECTO (PM3MKU B COBPEMEHHOW HAy4YHON KapTHUHE MUpAa,
3HAUEHWE OIUCATETHHOM, CHUCTEMATU3UPYIONIEeH, OOBICHUTEIHHON U
IIPOTHOCTUYECKON  (DYHKIUH  (PU3HYECKONH TEOpUH —  MEXaHHKH,
MOJICKYJISIPHON (PMBUKH U TEPMOJUHAMHUKH, POJIb (PU3UUYECKON TEOpPUHU B
(GbopMHUpOBaHUU MPEACTABICHUNA O (PU3NUECKON KapTHHE MUPA;

e pa3NIMYaTh YCJIOBHS MPUMEHUMOCTH MOJIENIe (PU3NYECKUX TN U MPOIECCOB
(stBIEHMIT): WHEpIMANbHAS cUCTeMa OTCcuéra, abCONIOTHO TBEPIOE TEIo,
MaTepualibHasi TOUYKa, PABHOYCKOPEHHOE JIBM)KEHUE, CBOOOAHOE TaJIeHUE,
abCcomoTHO yripyras aedopmariusi, aOCOJIOTHO YIPYroe W abCOFOTHO
HEYIIPYro€ CTOJIKHOBEHHUS, MOJENN Ta3a, KUIAKOCTU U TBEPIAOTO
(KpUCTaJUIMYECKOr0) TeNa, WealbHbId Ta3, TOUCUHBIHN 3apsijl, OJHOPOIHOE
DIEKTPUYECKOE TOJE;

e paznuyaTh ycCJIOBUA (TCpaHUIBl, 00JIACTH) MPUMEHUMOCTH (PU3NUYECKUX
3aKOHOB, MOHUMATh BCEOOIIMN XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OrPaHUYEHHOCTh UCITOIB30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATb U OOBICHATH MEXaHWYECKHE TMPOILECChl W  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJOKEHUS U 3aKOHbI MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (OpMYJIbl KHHEMATHUKH PaBHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpazoBaHus [amuies AJisi CKOPOCTH W MEpEeMENICHUs,
3akOHbl HbIOTOHA, TIpUHOUN  OTHOCUTENbHOCTH [amuies, 3aKoH
BCEMUPHOT'O TATOTEHUS, 3aKOHBl COXPAHEHUs MUMITYJIbCA U MEXAHUYECKOU
OHEPTUH, CBsI3b PabOTHI CHUJIBI C M3MEHEHHEM MEXaHHYEeCKOW JHEpruw,
yCJIOBUSL paBHOBECUs] TBEPAOro Teina), NOpPU OSTOM HCMIOIH30BaTh
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh yCJIOBUA
NPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB: IIpeoOpa3zoBanuii ["anusnes, BToporo
U TPEThEro 3aKkOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUsS HWMIYJbCAa U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

e AHANTM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOLIECCHl U SIBJICHUS, UCIOJIb3Ys
ocHoBHbIe TmoOJokeHUsT MKT wu 3aKkoHBI MOJEKYyIsIpHON (GU3UKH U
TepMOAMHAMUKHK (CBSA3b JABJEHUS UCAIBHOIO Ta3a CcoO CcpeaHew
KMHETHUYECKOW SHEPrued TEIUIOBOrO JBMXKEHHS M KOHIIEHTPALHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEUIECTBA CO CpPEOHEH KHUHETHYECKOMN
DHEPryey TEIUIOBOIO JIBMXKEHUS €r0 YacTHll, CBS3b JABJICHUS UACAIBHOIO
raza ¢ KOHUCHTPAIMEW MOJIEKYJ M €ro TEMIIEpATypOWl, YpaBHECHUE
MenneneeBa—Knaneiipona, mnepBbIA 3aKOH TEPMOAUHAMUKHU, 3aKOH



COXPaHEHHS SHEPTHMH B TEIUIOBBIX MPOIECCax), MPU STOM HCIOIb30BaTh
MaTeMaTU4YECKOE BbIpaKEHUE 3aKOHOB, yKa3bIBaTh YCIJIOBHS
IIPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneiipona;

e AHAIM3UPOBATH U OOBACHSTH IEKTPUUECKUE SBJICHUS, UCIIOIb3Ysl OCHOBHbBIC
MOJIOKEHUs] U 3aKOHBI  AJEKTPOAMHAMUKK  (3aKOH  COXpaHEHUSs
AIEKTPUYECKOT O 3apsja, 3aKOH Kyiona, MIOTEHLIMAIBHOCTh
AIEKTPOCTATUYECKOTO TIO0JIsA, MPUHUUII CYNEPHO3ULUUNA SIECKTPUUECKUX
MOJIEH, MPU ATOM YKasblBasg yCJIOBUS NMPUMEHUMOCTH 3akoHa KyioHna, a
TAK)K€ MPAKTUYECKHA BAXHBIC COOTHONICHMS: 3aKOHbI Oma sl ydacTka
Henu W JUId 3aMKHYTOM D3JIEKTPUYECKOW Lenu, 3akoH J[xoyns—Jlenua,
npasmia Kupxroda, 3akonst apajes Ay d7IEKTpoIn3a);

e ONUCHIBATh (PUBMUECKHE TIPOILIECChl U SBJICHUS, WCIOJIb3Ysl BEIUYUHBI:
MIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC T€JA U CUCTEMBI TEIl, CUJIIA,
MOMEHT CHWJIbl, [aBJI€HUE, NOTEHUUAJIbHAsI DSHEPrus, KUHETUYECKas
SHEPTUs, MEXaHWYecKasi SHeprusi, paboTa CHIIbI, HEHTPOCTPEMUTEIBHOE
YCKOpEHHUE, Cuiia TSXKECTH, CWiIa YNPYTrOCTH, CWJia TPEHHUS, MOIIHOCTb,
DHEPTHs B3aUMOJICUCTBUA Tena ¢ 3emMi€d BOMM3U €€ IMOBEPXHOCTH,
SHEprus ymnpyroi jgedopManviyi TMPYKUHBI, KOJIMYECTBO TEIUIOTHI,
a0coJoTHasl TeMmreparypa Tena, padora B TEpMOJAMHAMUKE, BHYTPEHHSS
SHEpPrusi HJAEAJbHOIO0 OJHOATOMHOIO rasa, padoTa HIEaJIbHOIO Trasa,
OTHOCHUTEINIbHAsl BJAXHOCTh Bo3nyxa, KIIJI wuaeanbHOro TEmioBoro
JIBUTATENS; JJIEKTPUUECKOE TOJIE, HANPSIKEHHOCTD AJIEKTPUYECKOTO MO,
HanpsH>KEHHOCTh  TOJISE TOYEYHOrO 3apsja WIM 3apsDKEHHOro Iiapa B
BAKYyM€ W B JMAJICKTPUKE, IOTCHIMAN 3JIEKTPOCTATUYECKOrO TIOJI,
pa3HOCTh  MOTEHIMAJOB,  DJJIEKTPOABWKYIIas CWja, Ccuwia  TOKa,
HalpsDKEHHWE, MOIIHOCTh TOKA, DJJIEKTPUUYECKAsT €EMKOCTh IUIOCKOrO
KOHJIEHCATOpa, CONPOTHUBIICHUE ydacTKa LENU C MOCJIEAOBATEIbHBIM U
MapajuiesIbHbIM COEAUHEHUEM PE3UCTOPOB, DHEPTHS AJIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

¢ O0BSICHATH OCOOCHHOCTH MPOTEKaHUS (PM3UUECKUX SBIICHUI: MEXaHUIECKOE
JBUKEHUE, TEIUIOBOE JBMKEHUE YaCTHI] BEIIECTBA, TEINIOBOE PABHOBECHE,
OpoyHOBCKO€  JBIKeHHME, Juddy3usi, ucnapeHue, KUMECHUE U
KOHJICHCAIUs, IUIaBJICHUE W  KPUCTAJIM3alus, HANpaBICHHOCTb
TEIUIONEPENAYH, JICKTPU3ALHUS TEJl, SKBUNOTEHIUAIBHOCTh MMOBEPXHOCTHU
3apsIKEHHOT O TTPOBOIHUKA;

e IPOBOJIUTHh MCCIIEAOBAHUE 3aBUCUMOCTH OJIHOM (DU3MUECKOW BETMYUHBI OT
Ipyro €  HCHOJIb30BAHUEM  NPSAMBIX  M3MEPEHUH, [IPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yJIbTaThl TOTYyYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUJAE TpPapUKOB C Y4ETOM



aOCOJIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeJIaTh BBIBOBI MO pe3yJibTaTamM
UCCIIEIOBAHNUS;

« IPOBOJINTh KOCBEHHbIC W3MEpPEHUsT (U3HUECKUX BEIUYHH, IPH ITOM
BBHIOMpaTh ONTUMAIbHBI METOJI W3MEPEHHUs, OIEHHWBATh AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;

 IPOBOJIUTH OMNBITHI IO MPOBEPKE MPEITI0KEHHON TUIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIYYEHHbIE Pe3yJbTaThl M JIeJIaTh BBIBOJ O CTaTyce NpPeasIoKEHHOU
TUIIOTE3HI;

e COOJIIO/IATh MpaBwWiia OE30MacHOr0 TPy/Aa MPHU MPOBEIECHUU MCCIEIOBAHUM B
pamMKax  y4eOHOro  OSKCIepUMEHTa,  MpakTUKymMa U y4eOHO-
HCCIIEN0BATEIBCKOM M TIPOEKTHOM JIESTEIIbBHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOro 000PYI0BAHMUS;

epeliaTh pacy€THBIC 3a/layd C SIBHO 3aJaHHOM W HESBHO 3aJlaHHOM
(du3nYecKor MOJENbIO: HA OCHOBAaHUU aHAJIU3a YCJIOBHUSI OOOCHOBBIBATH
BBIOOp (u3Mueckoil Mopenu, OTBedaroued TpeOOBaHUSIM 3aJlauH,
OpUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
bu3nuecKuX TEOpUW TMPU UCIOJIIB30BAHUUM MATEMAaTHUYECKUX METO0B
penieHus 3aja4, MPOBOAUTH PACUEThl HA OCHOBAaHUU MMEIOIUXCS JaHHBIX,
aHAJIM3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATH METONbl PEIICHUS C
y4€TOM MOJIYYEHHBIX PE3yJIbTATOB;

e pelIaTh Ka4eCTBEHHBIE 33/1a4u, TPEOYIONIUe MPUMEHEHUS 3HAHUHN U3 pPa3HBIX
pa3nenoB Kypca (PU3MKW, a TakKe HWHTErpaludd 3HAHUN W3 JIPYrux
MpPEAMETOB €CTECTBEHHO-HAYYHOTO I[MKJIa: BBICTPAMBATh JIOTUYECKYIO
LENOYKY PACCYKJCHUI C OMOPOIl Ha U3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

* ICTIONH30BATh  TEOPETUUYECKUE 3HAHWUS 1T  OOBSICHEHUS OCHOBHBIX
MPUHIIAIIOB PaOOTHI U3MEPHUTEILHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTHYECKUX MPOIECCOB;

e IPUBOJIUTH NMPUMEPHI BKJIAJ]a POCCUNCKUX U 3apyOEkKHBIX YUEHBIX-(U3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOT Ui,

e AHAJIM3UPOBATh W OLICHUBATh MOCJEACTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NESITETHHOCTH YEJOBEKAa, CBA3aHHOW ¢ (PU3WYECKHMH TMPOIECCaMU, C
MO3UIINI HKOJIOTMUECKON O€30MacCHOCTH, MPE/ICTABICHUN O pallMOHATLHOM
MPUPOAOIOIB30BAHUN, & TAKKE PAa3yMHOM HCIIOJIb30BAaHUU JOCTHKECHUIA
HAyKM M TEXHOJOTWM JJisi JaldbHEHIIEro pa3BUTHS YEJIOBEUECKOTO
o0111ecTBa;



o IPUMCHATH Pa3UYHbIC CHOCOOBI PadOTBI ¢ HWHpOpMaNHeH (HU3UIECKOTO
COJICP)KaHMSI C HKCIOJIB30BAHHEM COBPEMCHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUM, TIPU STOM HCIOIB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUH JUIsI TIOMCKA, TEpepadOTKH M TPEAbSIBICHUS Y4eOHOU U
HAyYHO-TIOMYJISAPHON WH(GOPMAIMH, CTPYKTYPUPOBAHUS ¥ UHTEPIPETAINH
uH(pOpMAaIUK, TOJYYECHHOM U3 PA3JIUYHbIX HCTOYHHKOB, KPUTHUECKH
aHAIM3UPOBATH  TONydaeMmMyl0  WHGOpPMAIMI0O ©  OICHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWH, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA UH(OpMalUu;

e IPOSIBIISITH OpraHu3aIiOHHBIE u MO3HABATEJIbHBIC YMEHHUS
CaMOCTOSITEJILHOTO ~ TPUOOPETEHMs] HOBBIX 3HAaHUKW B TIpolecce
BBITIOJTHEHUS ITPOCKTHBIX U yUeOHO-HCCIIeIOBATEIIBCKUX padoT;

epaboTaTh B TPYINIE C HCIOIHEHUEM pa3JIMYHBIX COIHMAIBHBIX POJIEH,
IUTAHUPOBATh PA0OTy TPYIIIbI, PAlIMOHAIBHO PaCHpPEICIsaTh ACATEIBHOCTD
B HECTaHJAPTHBIX CHUTYallUsSX, aJ€KBAaTHO OIICHWBATh BKJIAJl KAXKIOTO W3
YYaCTHHUKOB TPYTIIBI B PEIICHUE paCCMAaTPUBAEMON TTPOOIIEMBI,

o POSIBJISITh MOTHBALIMIO K Oyaymieil mpodeccHoHaIbHON JCATSIIBHOCTH T10
CHEIUATBHOCTIM (DHU3UKO-TEXHUYECKOT0 TIPOQuIIS.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHUH:

e IOHUMATh POJIb (PU3UKU B IKOHOMUUYECKOM, TEXHOJIOTUUECKOM, COIMaTIbHOM
U ATUYECKOM cdepax IesTeNbHOCTH YE€IOBEKa, POJIb U MECTO (U3UKHU B
COBPEMEHHOW HAy4YHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa M JaJbHEUIlIeM HAyYHO-TEXHUYECKOM pPa3BUTHH,
3HAYEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBICHUTENbHOU U
MPOrHOCTUYECKOW (YHKUMUA (PU3NUECKOW TEOPUH — IJIEKTPOJUHAMUKH,
CHEIUANTbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAaHTOBOW (U3HWKH, pPOJIb
busndeckoir Teopun B (GHOPMUPOBAHUHU TPEIACTABICHUN O (U3HUESCKOU
KapTUHE MHpa, MECTO (PU3MUECKON KapTUHBI MUpa B OOIIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEICTABICHUN O IPUPOJE;

e pa3NIMYaTh YCJIOBHS MPUMEHUMOCTH MOJIENIeH (PU3NYECKUX TN U MPOIECCOB
(s1BNEHMIT): OJHOPOJHOE BJIEKTPUUECKOE U OJHOPOJAHOE MArHUTHOE IOJIS,
rapMOHMYECKUE KOJeOaHUs, MAaTeMAaTUYECKUM MAasTHUK, WJeaTbHbIN
PYKUHHBIN MasTHUK, rapMOHUYECKHE BOJIHBI, u7eanbHbIN
Kosie0aTenbHbIN KOHTYp, TOHKAS JIMH3a, MOJIETIeH aToMa, aTOMHOTO SiApa |
KBAaHTOBOM MOJIEJIHN CBETA;

epa3MyYaTh YCJIOBUS (TpaHUIIBI, O00JIACTH) NPUMEHUMOCTH (HUINIECKUX
3aKOHOB, MOHUMATh BCEOOIIMN XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OrPaHUYEHHOCTh MCTOJb30BAHUS YACTHBIX 3aKOHOB;



e AHANIM3UPOBATh U OOBACHSATH DJIEKTPOMArHUTHBIE MPOLIECCHl U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIEC TIOJIOKEHUST M 3aKOHBI DJIEKTPOJAUMHAMUKU U
CHELUAJIBHOW  TEOPUM  OTHOCUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOrO 3apsana, cuina Awmmnepa, cwia JlopeHna, 3akoH
DNEKTPOMAarHUTHOM  MHAYKUMM, npaBwio Jlenma, cBsa3p  OJIC
CaMOMHIYKIIMM B D3JIEMEHTE DJJIEKTPUYECKOM I€NM CO CKOPOCTBIO
U3MEHEHUs]  CWIBl  TOKa,  IOCTYJATbl  CHELUAIbHOM  TEOpUU
OTHOCHUTEJIbHOCTH DUHILITEHHA);

e AHANTM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHl U SIBJICHHUSI, UCIIOb3YS
MOJIOKEHUSI ~ KBAHTOBOM  (u3uku  (ypaBHEHHME  OHWHINTEHHA IS
dororddexra, mepBbIi U  BTOpOM mocTyinatel bopa, mpuHIUI
COOTHOILIEHHUS HeomnpenenéHHocTer ['elizeHOepra, 3aKOHbI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YUCEN W DHEPrUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacmaaa);

* OMMUCHIBATh (PU3MUECKHE TMPOLECCHl U SBJICHUS, MCIIONb3YysSd BEITUYUHBIL:
HaNpsHDKEHHOCTD 3JIEKTPUYECKOro MOJIsA, MOTEHIHAN 3JIEKTPOCTaTUYECKOT0
NoJis, pPa3HOCThb TMOTEHIMAJOB, OJJIEKTPOABMKYIAS CHJIA, WHIYKLHUA
MarHUTHOTO TIOJI, MAarHUTHBIA TMOTOK, cuia Ammepa, WHIYKTHBHOCTD,
ANEKTPOABMKYILAsA CUJIa CAMOMHIYKLHMH, HHEPruss MarHUTHOrO IOJIS
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMMIYJbC, TOJIHAs DSHEPrus,
DHEPrusi TOKOSI CBOOOJHON 4YaCTHUIbI, DHEPrusi M HUMIYJIbC (POTOHA,
MacCOBOE YHCJIO U 3aps A1ipa, SJHEPTHsI CBA3H s1pa;

* O0BSICHATH 0COOEHHOCTH IIPOTEKAHUS (du3znUecKux SIBJICHUN |
AIIEKTPOMAarHuTHasl MHAYKIHUSA, CAMOMHAYKIMS, PE30HAHC, MHTep(epeHuus
BOJIH, Judpakuus, [IUCIEpCHs, TOJIHOE BHYTPEHHEE OTpaKeHHE,
dorosnextpuueckuit 3pdext (pororddexr), ampda- m OeTa-pacnajbl
aaep, raMMa-u3iaydeHue saep, (u3ndecKue MPHUHIMIBI CIEKTPATbHOTO
aHayiM3a M paboThl J1a3epa;

e ONIPENICTISATh HAIpaBiICHUE HWHAYKIIMM MAarHUTHOTO TIOJISI TPOBOJHUKA C
TOKOM, cuiibl Amniepa u cuibl JlopeHna;

e CTPOUTH U300paKEHUE, CO3/1aBAEMOE IIOCKUM 3€PKajioM, TOHKOW JIMH30M, U
pPacCUMTHIBATH €T0 XapaKTEPUCTHUKU;

e IPUMEHATH OCHOBOIOJATAIONINE ACTPOHOMHYECKUE TMOHSTHUS, TEOPUU U
3aKOHBI /i aHajdu3a U OOBICHEHHA (PUBNYECKUX  MPOIECCOB,
MPOUCXOAIIMX B 3BE3JaX, B 3BE3JHBIX CHUCTEMAX, B MEKIAIIAKTUYECKOU
cpene; IBUKEHUSI HeOECHBIX TeJl, IBOJIIOIUU 3BE3]] M BeeneHHoi;

¢ [IPOBOJUTH  HMCCIENOBAaHUE 3aBHUCHUMOCTEH  (PU3MYECKMX BEJIUYMH C
UCIIOJIb30BAaHUEM TNPSMBIX HM3MEPEHUH, MpPHU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThl MOJNYYEHHOM 3aBUCUMOCTH



bu3nueckux BEIMYMH B BHAE TpadukoB ¢ y4EToM abCOIIOTHBIX
MOTPEIIHOCTe  W3MEpPEHWi, JenaTh  BBIBOABI IO  pe3ylibTaram
UCCIIEOBAHNS;

¢ IPOBOJIUTH KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BEIUYUH, MPU ITOM
BBIOMpATh ONTHUMAJIbHBIA METOJ M3MEPEHUs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHTEJIbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

 IPOBOJIUTH OMNBITHI MO MPOBEPKE MPEITI0KEHHON TUIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIYYCHHBIE PE3yNbTaThl U J€NaTh BBIBOJ O CTaTyce MpeasIoKEeHHOU
TUIIOTE3bI;

e OIIUCHIBATh METOBI MOJTYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHHUI;

e COOMIONIaTh MpaBuiia O€30MaCHOI0 TPyAa MPU MPOBEICHUU UCCIEAOBAHUN B
pamMKax  y4yeOHOro  SKCIEpUMEHTa,  MpakTUKymMa W y4yeOHo-
UCCJIEIOBATEIbCKOM W TMPOEKTHOM JIEATEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIa0OpaTOPHOr0o 000PYAOBAHNUS;

epEIIATh PACUETHBIE 33Ja4M C SBHO 33JaHHOW W HEABHO 3aJaHHOU
bu3nueckoil MOJENbIO: Ha OCHOBAaHMM aHajldu3a YCJIOBHS BbIOMpATH
dbusznueckue MOJENH, OTBEYAIOIIMe TpeOOBaHUSM 3aJadyH, MPUMEHSTH
(opMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3UUECKUX TEOpUI
OpU  UCIIOJIB30BAaHUM MAaTEeMaTUYECKUX METOJOB pEILIeHUs  3ajad,
MPOBOJUTH PAcU€Thl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METObl PEUICHUS C YYETOM MOJYYEHHBIX
pE3YJIbTATOB;

e pelIaTh KaYE€CTBEHHBIE 3a/1a4u, TPeOyIOUIMEe MPUMEHEHUS 3HAHUHN U3 pa3HbIX
paszznenoB Kypca (U3MKHA, a TaKKe HWHTErpalMi 3HAaHUM U3 JPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[MKJIAa: BBICTPAMBATh JIOTMYECKYIO
LENOYKY PacCyKJIECHUI ¢ OOPOM Ha U3YYECHHbBIE 3AKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

* ICTIONB30BAaTh TEOPETUYECKUE 3HAHMS 18  OOBSCHEHUS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

e IPUBOAUTH MPUMEPHI BKJIAJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHUE IPOIECCOB OKPYXKAIOIIETO0 MHpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTHIl;

e AHAJIM3MPOBATh W OLICHUBATh MOCJIEACTBUS OBITOBOM M MPOM3BOACTBEHHOMN
NESITETbHOCTH YEJIOBEKa, CBSA3aHHOW € (PU3MYECKUMH TMPOIECCaMU, C
MO3UIMH 3KOJOrH4ecKoi 6€30MacHOCTH, MPEACTABICHUHN O pallMOHAILHOM
MPUPOJIONIOIB30BAHUY, & TAKXKE PA3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN



HAyKX W TEXHOJOTUH JUIsl JalJbHEHIIEro pa3BUTHSI UEJIOBEYECKOTO
00111eCTBA;

e IPUMEHATHh Pa3UYHbIC CHOCOOBI PabOThl ¢ HH(pOpManUel (HUIUIECKOTO
COJAEPXKAHUSI C MHCIOJB30BAHMEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTUM, MPHU 3TOM HCIOJb30BaTh COBPEMEHHbIE HH(POPMAIMOHHbIE
TEXHOJIOTMM Il TIOMCKa, NepepadOTKU U NPEAbsBICHUA Y4eOHOH WU
HAyYHO-TIOMYJISIPHOM MH(OpMaLUU, CTPYKTYPUPOBAHUS U MHTEPIIPETAlUU
uHpOpMAIMHU, TOJYYEHHOW M3 PA3TUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UPOBATH  MOJy4YaeMyl0  HMH(GOpMAIUMI0O U  OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAaHUM, TAK U HA OCHOBE
aHaJin3a UCTOYHUKA HHPOpMAIUY;

o IPOSIBIIATH OpraHu3alOHHbIE u MO3HABATEJIbHBIE YMEHHUS
CaMOCTOSATEIPHOIO  IPUOOPETEHUsT HOBBIX 3HAHMW B Ipoliecce
BBITNIOJTHEHUS IPOEKTHBIX U yU€OHO-UCCIIE0BATENBCKUX padoT;

epaboTaTh B TpYIIE C HCIOJIHEHUEM pA3IUYHBIX COLUAIbHBIX DPOJIEH,
IUTAHUPOBATh PadOTy IPYIIIbI, PALMOHAIBHO PAaCHpPEEsaTh AESTEIbHOCTh
B HECTAHJAPTHBIX CUTYallUsAX, aJl€KBaTHO OLIEHMBATh BKJIAJ Ka)IOTr0 U3
YYaCTHUKOB TPYIIIbI B PEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

e IPOSIBJISATh MOTUBALMIO K Oyaymied mpo(eccCHOHaIbHON AESITENbHOCTU I10
CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOT 0 IPODUIISL.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KoanyecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpousnsbie | IlpakTHyeckue
n/n MporpaMmmbl Bcero o0pa3oBaTejbHbIe
padoThbI padoTsbI
pecypchbl
Pasnea 1. HAYUYHBIM METO/ IO3HAHUS ITPUPO/IbI
1.1 HayuHblil MeTO MO3HAHUS TIPUPOIBI 6
Hroro o pasueny 6
Pa3nea 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Crartuka TBEpIOro Tena 5
24 3aKOHBI COXPAaHEHUSI B MEXAHUKE 10
Htoro mo pazneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
3.1 OcCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOpUU 15
3.2 Tepmonunamuka. TenaoBble MAIIMHbI 20
33 ArperaTHble cocTosiHUS BemiecTBa. da3oBbie 14 1
TIepPeX0/Ibl
Hroro mo pasneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24
4.2 [TocTosSIHHBIN NEKTPUYECKUI TOK 24




4.3 Toxu B pa3nuyHBIX cpeaax 6
Hroro o pazgeny 54
Pazzen 5. PUBHUYECKHUIN MPAKTUKYM
5.1 du3nuecKuil NpakTUKyM 16 16
Wroro no pazueny 16
PesepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pazgen 1. 9JIEKTPOAUNHAMMUKA
1.1 MaruauTHO€ 1noJie 14
1.2 DNeKTpOMarHuTHast MHAYKIIUS 13 1
Hroro no pazueny 27
Pazgen 2. KOJIEBAHUS 1 BOJIHBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOoJeOaHus 15
93 MexaHuyeckue U 3JeKTPOMarHiTHbIE 10 1
BOJTHBI
24 Ontuka 25 1
Hroro no pazneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTHU

3.1 OcnoBwr CTO 5 1
Hroro mo pazneny 5
Pa3znen 4. KBAHTOBAS ®PU3UKA

4.1 KopmyckynsipHO-BOJTHOBOM Jyaliu3m 15

4.2 ®duznka aToma 5)

43 ®dwu3uka aTOMHOTO S7pa U dIIEMEHTaPHBIX 5

YaCTHI]




Hroro no pazgeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJeMEeHTBI aCTPOHOMMHU U aCTPOPUIUKU 12
Hroro no pazneny 12
Pasznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 Ou3nvecKuil NpakTUKyM 16 16
Hroro no pazneny 16
Pazgen 7. OBOBIIAIOIEE IOBTOPEHUE
CucreMmaruzanys 1 00001eHne
71 MPEIMETHOTO COJIEPKAHMS U OIBITa 15
' JeSITeIbHOCTH, TPUOOPETEHHOTO MPH
n3yueHnu kypca ¢usuku 10 — 11 kmaccos
Hroro no pazueny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrponbnbie | IMpakririeckie i[3yqe}mﬂ gﬁiﬂonamﬂbﬂme
padoThbI padoTsbI pecypenI
1 dusuka — pyHIaMeHTaIbHas HayKa O 1
IpUpoJie
5 HayuHbIil MeTO MO3HAHUS U METOABI 1
WCCIIeIOBAaHMS (PU3MUECKUX SBICHUN
DKCIEPUMEHT U TEOpHs B MPOIECCE
3 no3HaHus npupoasl. Habmronexnue u 1
HKCHEPUMEHT B (PU3UKE
4 CrniocoObl u3mMepeHus: GU3NIECKUX BEJIUYHH 1
AOGCo0THAS M OTHOCHUTEIbHAS
5 MOTPEUIHOCTH U3MEPEHUH (PU3NUECKUX 1
BEJIMYMH
MonenupoBanue B gpusuke. Posb u mecto
5 ¢u3HUKKN B POPMUPOBAHUHN COBPEMEHHOM 1
Hay4YHOHN KapTUHBI MUPA, B IPAKTUYECKOU
JEeSATENbHOCTH JIF0IeH
Mexanuueckoe aBuxenue. Cucrema
7 orcueTa. OTHOCUTEIBLHOCTh MEXAaHUYECKOTO 1
newkenus. [Ipsimast u oOpaTHas 3agaumn
MEXaHUKU
3 Paaunyc-BekTop MaTepHanbHON TOUKH, €T0 1

IIPOEKIMU Ha OCH KoopAuHaT. TpaekTopusi.




ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJIWHAT

PaBHOMEpHOE NIPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHrue paBHOMEPHOTO
IPSIMOJIMHEHOTO JIBUKCHMUS

10

CroxxeHue nepemMenieHni 1 CKOPOCTEH.
Pentenue 3agau

11

HepaBHomepHoe nsuxenue. MraoBeHHas
CKOpOCTh. Yckopenue. [Ipsamonuueitnoe
JIBUJKEHHE C ITIOCTOSIHHBIM YCKOPEHUEM

12

I'padnyeckoe onucanue NpsIMOIMHENHOTO
JIBUKEHMSI C IOCTOSIHHBIM YCKOPEHUEM

13

CBoOoaHOe majieHne. Y CKOpeHHe
CBOOOIHOI0 NajeHHus. 3aBUCHMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHSI OT
BPEMEHU U UX rpaduku

14

JIBukeHue Tena, OpOIIEHHOTO MO YITIOM K
TOPU30HTY

15

KpuBonuneiinoe nBuxeHue. J[BrkeHue 1no
OKPYXHOCTH. YTJIOBasi U JIMHEWHAs
ckopocts. [Iepuon u yacrora.
LleHTpOCTPEMUTENBHOE U TTOJHOE
YCKOpEHHUe

16

KonTponbHas pabota no teme
"Kunematuka"

17

Ilepssiif 3akoH HetoToHa. MHepunanpHble
cuctemsbl orcuéra. [Ipuniun
OTHOCUTEILHOCTH I anmuines.




HGI/IHepHI/IaJ'II)HBIe CUCTEMEI OTCUETa

Cuna. PaBHogelicTByromas cuia. Bropoit

18 3akoH Herorona. Macca

19 B3aumonencteue ten. Tpernit 3aKk0H
Hprorona

20 [TpunaIun cynepmno3unuu cui. Pemenue
3a/1ay Ha IpUMeHeHue 3akoHOB HeroToHa
3aKOH BCEMHUPHOTO TATOTCHHUS.

21 DOKBUBAJICHTHOCTh IPABUTALIMOHHON U
WHEPTHOU MaccChl

29 Cuna TSKeCTH M YCKOPEHHE CBOOOHOTO
MaJICHUs
JIBukeHne HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KocMHU4ecKasi CkopocTb. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BuzbI cui

25 TpeHus. JIBHKEHUE B KHUIKOCTH H Ta3e C
Y4ETOM CHJIIBI CONTPOTUBIICHUS CPEJIbI

26 Jasnenue. [ mapocratnueckoe JaBIieHUE.
Cuiia Apxumena
AOGCOIFOTHO TBEPJIOE TEJIO.

27 [ToctynarenpHOE 1 BpalaTeabHOE
JIBIDKEHUE TBEPJIOTO Teja

28 MOMEHT CuJIbl OTHOCUTEIBHO OCH
BpaieHus. [lneyo cumbl

29 CroxxeHue Cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TskecTH Tena. Y cloBus




paBHOBecHsI TBepAOro Tena. Bussl
paBHOBECHS

30

Pemenue 3amau

31

Konrponsnas padora no teme "/luHamuka.
CraTtuka TBep0ro tena"

32

Hmirynbsc MaTepUabHONW TOYKH, CUCTEMBI
MarepuaiabHbIX Touek. LleHTp mace
CHCTEMBI MaTEepPHAJIbHBIX TOYEK. Teopema o
JBUKEHHUHU LIEHTpaA Mace

33

Wmmynbe cuitbl 1 U3MEHEHUE UMITYJIbCA
Tena. 3aKOH COXPaHEHUsI UMITYJIbCA.
PeakTuBHOE NBHKEHUE

34

MowmeHT HUMITYJIbCa MaTepHaﬂbHOﬁ TOYKH.
Hpe,[[CTaBJ'ICHI/IC O COXpaHECHUH MOMCEHTA
HUMITYJIbCa B HECHTPAJIBHBIX ITOJAX

35

Pemenue 3amau

36

PaGoTa cuiibl Ha MaJIOM U HA KOHEUHOM
nepemenienun. ['paduueckoe
MpeACTaBICHUE paOOThI CHUITBI. MOIIHOCTH
CHUIJIBI

37

Kunetnueckas sueprus. Teopema 00
U3MEHEHUH KHHETUYECKON SHEPTUn
MaTepHaibHON TOUKHU

38

IloTeHmanbHbIE U HENTOTEHIINAJIBHBIE
cunsl. [lotennuansHas sHeprus. Bropas
KOCMMYECKasi CKOPOCTh

39

Tpetrbst KocMHUecKast CKOPOCTh. CBs3b
pa6OTI)I HETIOTCHIINAJIbHBIX CHUJII C




W3MEHEHHEM MEXaHUYECKON dHEpPrun
CUCTEMBI TeJl. 3aKOH COXpPaHEeHUS
MEXaHUYECKON IHEPruu

anyrI/Ie " HEYIIPYTHUEC CTOJIKHOBCHMU.

40 Ypasuenue bepuysuiu 11 uaeanbHOR
KHUJIKOCTU

41 Konrpomnbnas pabora o teme "3aKoHbI
COXpaHEHMsI B MEXaHHUKeE"
PazButne npeacraBieHuii 0 npupoie

42 teroTsel. OcHOBHBIE nonoxeHuss MKT.
Huddysus. bpoyHoBckoe ABMKEHNE
Crpoenue razoo0pa3HbIX, KUIKUX U

43 TBEPABIX TeJN. XapaKkTep JBUKECHHS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA
Macca u pa3Mepbl MOJIEKYIT (ATOMOB).

44 KosmuectBo BemectBa. [locTosiHHas
ABoraapo

45 Temnepatypa. TemioBoe paBHOBECHE.
[lIkana Lenscus

46 Pemenue 3agau

47 HNneanpubiii ras. I'a3oBble 3aKOHBI

48 VYpaBuenue Menaeneesa-Knaneiipona.
Penrenue 3agau

49 AOcomoTHas TemrepaTtypa. 3aKkoH
JlanbToHa

50 W3onporieccsl B Uae€anbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIlleCTBA

51 ['paduueckoe npeacraBieHne




U30TIPOIIECCOB: U30TEPMa, U30X0pa,
n3zobapa

52

OcHoBHoe ypaBHenne MKT

53

Pemenue 3amau

54

CBs13b a0COJIIOTHON TEMITEPATYyPHI
TEPMOJUHAMHUYECKON CUCTEMBI CO CpeHel
KMHETUYECKOM DHEprue noCcTynaTeaIbHOro
TEIUIOBOTO ABM)KEHUS €€ 4acTHUI]

55

O00011eHNE U cCUCTEMATU3ALMS 3HAHUI 110
TeMme "OcHoBel MKT"

56

KonTponbhas pabota o Teme "OCHOBBI
MKT"

57

TepMoauHamuyeckas cucrema. 3alaHue
BHEIIHUX ycioBuil 1ist T/l cucteMsl.
BHemiHue v BHyTpeHHUE TTapaMETPBHI.
[TapameTpsl T/ cuctembl Kak cpegHue
3HA4YCHMS BEJIMYMH, ONTUCHIBAIONINX €& Ha
MHKPOCKOIMMYECKOM YPOBHE

58

HyiieBoe Hauano TepMOAMHAMUKH.
Camonpowu3sBosibHas penakcarus TJ]
CUCTCMBI K TCTIJIOBOMY PABHOBCCHIO

59

Moxenb uaeajlsHOTO ra3a B
TepMOJAMHAMUKE. Y CJIOBUSI TPUMEHUMOCTH
3TOM MOJIETN

60

Ypasuenue MenzeneeBa-Knaneiipona u
BBIPAXEHHE [IJIs1 BHYTPEHHEN DHEPTUU

61

Boipakenue st BHyTpEeHHEH SHEPTrUun
OJIHOATOMHOTO HJI€aIbHOIO ra3a.




KBazucrarnyeckue 1 HECTATHYECKUE
MPOIIECCHI

62

OnemeHTapHas paboTa B TEpPMOIUHAMHUKE.
Brruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-nuarpamme

63

Temnonepenaya kak crmocod U3MEHEHUs
BHYyTpeHHel sHeprun T/l cuctemsr 6e3
COBepILeHUs pabOThI

64

KoHnBekuus, TenaonpoBoAHOCTb,
U3ITy4eHHUe

65

66

KonuuectBo TemnoTel. Temio&éMKOCTh Tena.
YaenpHas 1 MOJISIpHAs TEIUIOEMKOCTH
BEILIECTBA. Y IeJIbHAS TEIJIOTa CTOPAHMS
TOILTUBA

Pacuér xonuyecTBa TEIUIOTHI IpU
TeIIonepeaye

67

[Tonsarue 006 agmabaTHOM mpoliecce.
[TepBblii 3aKOH TEPMOIMHAMUKHU

68

KonuuecTBo TermnoTel 1 paboTa Kak MepbI
U3MeHeHus BHyTpeHHel sHeprun T /1
CUCTEMBI

69

BTtopoii 3aKk0H TepMOJMHAMUKH J1JIS
PAaBHOBECHBIX M HEPaBHOBECHBIX
npoueccoB. HeobpaTumocTs IpUpOIHBIX
MPOIIECCOB

70

IIpyHIMIIBI 1EWCTBUSA TEIUIOBBIX MAIlKH.
KIIJ

71

Maxkcumansroe 3aauenne KIIJI. Iukin




Kapno

72

Perenue 3amau

73

DKOJIOTHYECKHE aCIEKTHI UCITOIHL30BAHMUS
TEIUIOBBIX ABUTATEJIEN. TerioBoe
3arpsi3HEHUE OKPYKAOLIEH Cpelibl

74

Pentenue 3agau

75

O06o001IeHre U CUCTeMAaTU3aIHs 3HAHUN TI0
teme "Tepmoannamuka. TemnnoBbie
MaIuHbI"

76

KonTponbHas pabota no teme
"Tepmonunamuka. TernaoBbie MAIUHbI"

77

[TapoobpazoBaHue U KOHACHCAIHS.
VcnapeHue u kuneHue. Y aeabHasl TeIoTa
napooOpa3oBaHUs

78

HacpimienHble 1 HEHACHIIIICHHBIC TTAPHI.
KauecTtBeHHast 3aBUCHMOCTD IIJIOTHOCTH U
JaBJICHHS HACBHIIIEHHOTO Tapa OT
TEeMIIepaTyphl, UX HE3aBUCUMOCTb OT
00bEMa HACHIIIIEHHOTO TTapa. 3aBUCHUMOCTh
TEMIIEpATyphl KATICHUS OT JaBJICHUS B
JKHMJIKOCTH

79

BrnaxxnocTts Bo3ayxa. AGCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAYKHOCTD

80

Perenue 3amau

81

TBépnoe Teno. Kpucrannuueckue u
amMopdHble Teaa. AHU30TPONHs CBOMCTB
KPHCTaJJIOB

82

[InaBienue u Kpuctayuiu3auus. Y AeiabHas




TCIJIOTA IIJIaBJICHUA. CY6J'II/IM3HI/IH

83

Jedbopmanuu TBEpIOTO Tena. PacTskeHue
u cxatue. Casur. Moayne FOnra. [Ipenen
ynpyrux aedopmarmii

84

Tennosoe paCcIupCHUC )KHHKOCTCﬁ nu
TBép)II)IX TECII. AHFapMOHI/I?,M TCIIJIOBBIX
KoJIcOaHMuH qacCTHll BEUICCTBa

85

[TpeoOpa3oBanue 3Hepruu B ha30BbIX
nepexonax

86

VYpaBHeHue TerIoBoro H6ananca

87

Pemenue 3amau

88

[ToBepxHOocTHOE HaTsKeHUE. KanumisipHble
sBiieHUs. J[aBiieHHe 1Mo MICKPUBIECHHOM
MMOBEPXHOCTHIO JXUIKOCTH. DopMyria
Jlammaca

89

O0001IEeHne U cUCTEMATH3AIHAS 3HAHUN 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBbIe epexo b

90

KontponbHas pabota nmo Teme "Arperatabie
cocTosiHusA BenlecTBa. Pa3oBble Mepexoapl”

91

DJieKTpU3alus TeI U €€ MPOsIBICHUS.
Onextpuueckui 3apsia. JBa Buna
AIEKTPUIECKUX 3apsaaoB. [I[poBoHHKH,
}II/ISJ'IGKTPI/IKI/I 158 HOJ'IyrIpOBOI[HI/IKI/I

92

DieMeHTapHbIN 2JEKTPUUECKUN 3apsi.
3aKOH COXpaHEHUS IEKTPUUECKOro 3apsiia

93

B3aunmoneiictBue 3apsanoB. Toueunbie
3apsabl. 3akoH Kynona




94

Penrenue 3agau

95

OnekTpuueckoe nose. Ero neiictBue Ha
ANMEKTPUICCKUE 3aAPSIIBI

96

Hampsk€HHOCTB 2JIEKTPUYECKOIO MOJIS.
[TpoOHbIit 3apsa. JInHUKM HANPSHKEHHOCTH
aneKTprudeckoro nois. OqHOpoIHOE
AIEKTPUYECKOE T10JIe

97

[loTeHIIManbHOCTD 3IEKTPOCTATHUECKOTO
nosist. Pa3HOCTh NOTEHIIMANIOB U
HaIpsHKeHHe

98

[ToreHnmanbHasg 3HEPrus 3apsaa B
3JIEKTPOCTATHUECKOM MoJ€e. [loTeHnnan
AIEKTPOCTATUYECKOTO MOJIS

99

CBs13b HaHpH)KéHHOCTI/I I10JII K PA3HOCTHU
MOTCHIUAJIOB AJIA 3JICKTPOCTATHYCCKOI'O
I1O0JIA

100

[TpuHLIUTI CYNEPIIO3UIINH STCKTPUUECKUX
HoJIer

101

Perenue 3amau

102

[Tone Toueunoro 3apsaa. [lone paBHOMEpHO
3apsHKEHHOU cdepsl

103

[Tone paBHOMEPHO 3apsHKEHHOTO IO 00BEMY
mapa. [loyie paBHOMEpHO 3apsiKEHHON
OECKOHEYHOM ITOCKOCTH

104

IIpoBOAHMKY B 3JIEKTPOCTATHUECKOM IIOJIE.
YcnoBue paBHOBECHS 3aps0B

105

JMdIIeKTpUKY U OJTYIPOBOAHUKY B
ANEKTPOCTATUYECKOM I0JI€




Konaencarop. 91eKTpoEMKOCTD

106 KOHJICHCATOPa. DIEKTPOEMKOCTH TUIOCKOTO
KOHJIEHCaTOopa

107 [TapannenpHOE cOEAMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCATOPOB

109 OHeprus 3apsyKEHHOT0 KOHAEHCAaTopa

110 Pemenue 3amau

111 JIBr>keHue 3apsiAKEHHOW YaCTHIIbI B
OJTHOPOJHOM DJICKTPUIECKOM TI0JIe

112 Pemenue 3anau

113 O06o011eHne U cCUCTeMaTU3alus 3HAaHUN IO
Teme "DnekTpuyueckoe mnosie"

114 KonTtponbhas paboTa o Teme
"DnekTpuyeckoe mose"
Cuna Toka. [locTosiHHBIN TOK. Y CIOBUS

115 CYIIIECTBOBAHUS TTOCTOSTHHOTO
AIIEKTPUYECKOTO TOKa

116 Hctounuku Toka. Hanpspkenue u 91C

117 3akoH OMa U1l y4acTKa Lelu.
DNeKTpUUECKOe COMPOTUBIICHHUE
3aBUCUMOCTB CONPOTUBIICHUS OJTHOPOTHOTO

118 IIPOBOJIHUKA OT €ro JUIMHBI U IJIOMAIN
MOTIEPEYHOTO CEYCHHUS

119 VY enpHOE CONPOTHBIICHNE BEIIECTBA.
Penrenue 3agau

120 [locnenoBarensHOE, MapaiesibHOE,

CMCIIAHHOC COCAMHCHHUC TPOBOAHHUKOB




Pacyét pa3BeTBIEHHBIX IIEKTPUUECKHUX

121 nenei. [Ipasuna Kupxroga !

122 Penrenue 3amau 1

123 Pabora snekTpudeckoro Toka. 3akoH 1
Jxoyna —Jlenna

124 Pemrenue 3amau 1
MOIIHOCTB JIEKTPUYECKOrO TOKA.

125 TertoBast MOIITHOCTB, BEIACIIICMas Ha 1
pe3ucTope

126 Pemrenne 3amau 1

127 O/1C n BHyTpeHHEE CONPOTUBIIEHNE 1
HCTOYHHUKA TOKa

128 3akon OMa 1151 TOJTHOM (3aMKHYTOM ) 1
AIEKTPUYECKON LIETTH

129 Pemenue 3amau 1

130 MoOIIHOCTh HCTOYHHKA TOKA 1

131 Kopotkoe 3ambikanne 1

132 Konzaencarop B Lienu nNoCTOSTHHOTO TOKa 1

133 Pemenue 3agau 1

134 Penrenne 3agaud mo treMme "I1oCcTOSHHEBIN 1
AIIEKTPUYECKUN TOK"

135 Pemenue 3anau mo Teme "IlocTOSHHBIN 1
ANEKTPUUECKUN TOK"

136 Pemrenne 3amad mo teme "IlocTossHHBIN 1
AJIEKTPUYECKUMA TOK"

137 O00011IeHHE ¥ CUCTEMAaTH3aIUs 3HAHUH 10 1

teMe "[loCTOsSHHBIN 31eKTpUYeCKUil TOK"




138

KonrponbHas pabora 1o teme
"IToCTOSTHHBIN 2IEKTPUIECKHNA TOK"

139

DJieKTpuyecKasi IpOBOAUMOCTh Pa3IMUHbIX
BEILIECTB. DJIEKTPUUECKUIN TOK B METaJIAX.
CBepXIpoBOIUMOCTh

140

DNeKTpUYECKHU TOK B pacTBOpax U
pacruiaBax 3JeKTpoiInuTOB. 3akoHsl Dapazes
JUISL DJIEKTPOJIN3A

141

DneKTpruyeckuil Tok B razax. [lnazma

142

DJIEKTPUYECKU TOK B BAKyyMe.
BakyymHble ipubopsl

143

DIEKTPUUECKUM TOK B IIOJTYIIPOBOJHUKAX

144

[TomynpoBOIHUKOBBIE TPUOOPHI

145

PU3NYECKUI MPAKTUKYM II0 TEME
"N3MepeHue CUiIbl TOKA M HANIPSIKEHUS B
LIENYU MIOCTOSITHHOTO TOKAa IPY MOMOIIN
AHAJIOTOBBIX U LIU(POBBIX U3MEPUTETBHBIX
pubopoB" uiu "3HaKOMCTBO ¢ 1TU(POBOI
naboparopueit o gusuke. [pumepst
U3MepeHus: GPU3NIECKUX BEITMUUH MIPH
MOMOUIY KOMITBIOTEPHBIX 1aTYMKOB"

146

PU3NYECKUI MPAKTUKYM TI0 TEME
"N3y4yeHne HEpaBHOMEPHOTO JIBUKEHUS C
LEJIbIO ONPEAEICHUS MTHOBEHHOM
ckopocTH"

147

Ou3nyecKuil MPaKTUKYM I10 TEME
"U3mepeHue yCKopeHus mpu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM




JIBIDKCHUH 10 HAKJIIOHHOM IIJIOCKOCTH'" MITH
"UccnenoBanre 3aBUCUMOCTH ITYTH OT
BPEMEHHU IIPU PABHOYCKOPEHHOM
IBHKeHun"

148

Du3nUeCKil MPaKTUKYM IO TEME
"U3mepenune yckopeHust CBoOOOTHOTO
nagenus” win "M3ydyeHue ABUKEHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Ou3nyecKuil MPaKTUKYM I10 TEME
"U3ydyeHue IBHXKEHUS TeJla M0 OKPY>KHOCTH
C MOCTOSIHHOM MO MOJIYJIFO CKOPOCThIO" MITH
"UccnenoBanue 3aBUCUMOCTH MEpUOa
oOpaleHnss KOHMYECKOro MasiTHUKA OT €ro
napameTpoB"

150

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenune paBHOICUCTBYIOMIEH CHITBI
IIPU JBUKEHUM OpYyCKa 110 HaKJIOHHOM
mockocty" win "l[IpoBepka runoressl o
HE3aBUCUMOCTH BPEMEHH JIBUKEHUs Opycka
10 HAKJIOHHOM IJIOCKOCTH Ha 3a/1aHHOE
paccTosiHue OT ero Macch”

151

PU3NYECKU IPAKTUKYM I10 TEME
"UccneqoBanue 3aBUCUMOCTH CHIT
YIOPYTOCTH, BOZHUKAIOIIMUX B MPYKUHE U
PE3UHOBOM 00pa3siie, oT ux aepopmanun”
win "M3ydeHune NBUKEHUS CUCTEMBI TEIl,
CBSI3aHHBIX HUTbHIO, IEPEKUHYTON Yepe3
nérkuit 610K"

152

OU3NYECKUI TPAKTUKYM I10 TEME




"Uzmepenue koddduireHTa TpeHus mno
BEJIMUMHE YIJIOBOT0 KO3 puirienTa
3aBucuMoctu Frp(N)" wiu "HcciaenoBanue
JBUKEHHsI OpyCKa M0 HaKIIOHHON
TUIOCKOCTH C IEPEMEHHBIM KOA(PUIIMEHTOM
Tpenus" unu "M3ydeHue ABUKEHUS Tpy3a
Ha BaJly ¢ TpeHHeM"

153

@U3NYECKUN IPAKTUKYM I10 TEME
"HccnenoBaHue ycloBUN paBHOBECHS
TBEPAOIO TEJA, UMEIOIIETO OCh BpALCHUS"
nnu "KoHCTpynpoBaHHE KPOHIITEHHOB U
pacuér cuin ynpyroctu" unu "U3yuenue
YCTOMUYMBOCTU TBEPAOTO TEJIA, UMEIOLIETO
TJIOIA/b OTIOPHI"

154

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenune ummyibca Tea mno
TopMo3HOMY TIyTH" niu "V3Mepenue cubl
TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOUIIS U
MOIIHOCTH cuiibl T uinm "CpaBHeHue
M3MEHEHMS UMITYJIbCa TeJla ¢ UMITYJIbCOM
cunsl" wim "HccnenoBanue coxpaHeHuUs
UMITyJIbCa MpHU yIIPyrom B3aumoencraun"
wm "M3MepeHre KUHETUYECKOM dHEpPrun
Tesa 1o TOPMO3HOMY ITyTH"

155

OU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUUYECKOT0 Ipolecca
(peKOMEeH0BaHO UCIIOIb30BaHKE
udpoBoit 1aboparopun)" unn "NU3yueHue
M30X0pHOro mnpouecca" unu "Nzyuenue




n3zobapHoro nporecca” uinu "lIpoBepka
ypaBHEHUS COCTOSHUSA"

156

@U3NYECKUM IPAKTUKYM I10 TEME
"N3mepeHue yaenbHON TeNIoEMKOCTU" NI
"HccnenoBanue mporecca OCThIBaHUS
BentectBa" win "UccinenoBanue
aguabatHoro npouecca" uinn "Uzyuyenue
B3aMMOCBS3U SHEPTUU MEXMOJIEKYIIPHOTO
B3aUMOJICHCTBHS U TEMIIEPATYPbI KUTICHUS
JKAOKoCcTeEn"

157

OU3NYECKHUI TPAKTUKYM I10 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN UCTIApEHUS
)kuakocteit" unu "M3Mepenue yuenbHOU
TEIJIOTHI TUIaBieHus Jbaa" win "N3ydenue
CBOMCTB HACBHIIICHHBIX MTApOB" WK
"N3mepenue abCONIIOTHOM BIIaKHOCTH
BO3/lyXa 1 OLIEHKA MacChl IapoB B
nomMenieHun". Msmepenue korppuimenta
MMOBEPXHOCTHOTO HATSKEHUS

158

OU3NYECKHUI TPAKTUKYM I10 TEME
"HabmroieHue npeBpalieHus SHEpruu
3apsKEHHOI0 KOHAEHCATOPa B YHEPIUIO
u3nydyeHus ceeroguona” nnu "M3ydenue
IIPOTEKAHUsS TOKA B LIETIH, COEPKALLEN
KoHzeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIMAJIOB (HANPSLKEHUS) TIpU
MIOCJIEIOBATEILHOM COEIMHEHUN
KOHJIEHCAaTOpOB"

159

OU3MYECKUI TPAKTUKYM I10 TEME




"HccneqoBaHue CMEIIAaHHOTO COSIUHEHUS
pe3ucropoB" unu "M3MepeHne yaeabHoro
CONPOTHUBIIEHUS IPOBOJHUKOB" WK
"HUccnemoBaHue 3aBUCUMOCTH CHIIBI TOKa OT
HaIpPSKEHUs ISl JIaMITbl HaKaJIuBaHUs "

160

DU3NYECKHUI TPAKTUKYM I10 TEME
"Habmromenue amekTponuza’ uim
"N3mepeHue 3apsiia OTHOBAJIEHTHOIO HOHA"
nn "HUccnenoBanue 3aBUCUMOCTH
COTIPOTHUBIICHUSI TEPMOPE3UCTOPA OT
temnepatypbl" win "CHATHE BOJIBT-
aMIIepHOM XapaKTEepUCTUKH auoaa"

161

162

PesepBHblii ypok. O6001mIeHNE 1
CHCTEMATH3aIIMA 3HAHUN 110 TEME
"KunemaTuka"

PesepBubIil ypok. O60011eHIE 1
CUCTeMAaTH3aIlMsl 3HAHUH 110 TeMe
"Jlunamuka"

163

PesepBubIil ypok. O6001IeHIE 1
cucreMaru3anus 3HaHui o teme "Cratuka
TBEpJOTO Tena"

164

PesepBHblii ypok. O60011IeHNE 1
cUCTEMaTHU3alMsl 3HaHUU 110 TeMe "3aKOHEI
COXpaHEHUs B MeXaHUKe"

165

PesepBubIil ypok. O600111eHIE 1
cucTeMaTu3anus 3HaHui 1o treMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON TeOpUn"

166

PeseprubIil ypok. O6001eHIE 1
cUucreMaTu3sanus 3HAHHUH 110 TEME




"Tepmoaunamuka. TernaoBbie MalIMHbI"

167

PesepBubIil ypok. O60011eHIE 1
CHCTEMAaTH3aIMs 3HAHUH 110 TEME
"ArperaTHble COCTOSIHUS BEIIECTBA.
da3oBbIe Iepexoab"

168

PeseprubIil ypok. O60061eHIE 1
cucreMarTmu3anus 3HAHUH I10 TEME
"Onexrpuueckoe noie"

169

PesepBHblit ypok. O60011IeHNE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"ITocTosSIHHBIN ANIEKTpUYECKUil TOK"

170

PesepBHblii ypok. O6001mIeHNE 1
cucreMaTtu3anus 3HaHuil no reme "Toku B
pa3nuyHbIX cpeaax”

OBHIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

170

16




11 KVIACC

Ne
n/n

Tema ypoka

KosunuyecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

B3aHMO)I€ﬁCTBHC IIOCTOSIHHBIX MAaroHuToB U
IIPOBOJHUKOB ¢ TOKOM. MarHUTHOE IOJIE.
['unoteza Amnepa

Bekrop maruutHOM naaykuuu. [IpuHnun
CYNEPHO3UIIMU MarHUTHBIX TTosieH. JInnuu
MarHuTHON MHIYKIIUH

MarnuTHO€ 10Jjie IPOBOJHUKA C TOKOM.
OmneiT OpcTena

Cuna Amrniepa, €€ HanpaBJiIE€HUE U MOJYJIb

Pemrenue 3agag

IIpumeneHne 3akoHa Ammepa.
DJeKTpou3MepHUTEIbHbIE TPUOOPHI

Cuna JlopeHna, e€ HanpaBJI€HUE U MOTYJTb.
JIBr>keHUE 3apsiKEHHOM YaCTHUIIbI B
OJIHOPOJIHOM MarHUTHOM T10JI€

Pemenue 3amau

Pa6ota cunsl Jlopennia

10

Pemntenue 3agau

11

MarauTtHoe 110JI€ B BEIIIECTBE.
deppoMarHeTuKy, napa- U J1MaMarHeTUKU

12

OcHoBHBIE CBOMCTBa (heppPOMArHETUKOB.
[Ipumenenune peppoMarHeTHKOB




13

Pemrenue 3agay mo reMme "MarautHoe mone"

14 Pemenne 3amau nmo teme "MarautHoe 1oje"

15 SIBieHHE PIEKTPOMArHUTHON UHIYKIIUH.
[ToTok BeKTOpa MarHUTHON MHAYKIIUU

16 OJ1C uHayKIMH

17 3aKO0H AJICKTPOMArHUTHOW HHYKIHH
Qdapanes

18 Buxpesoe anextpuueckoe noie. Toku Pyko

19 OJIC MHAYKIIMY B JIBUKYIIUXCS
MTPOBOTHHKAX

20 Pemenue 3agau

21 [TpaBuno Jlenna

29 NunyktuBHOCTE. KaTynika MHAYKTUBHOCTH
B IICIIM IIOCTOSSHHOI'O TOKA

23 SBnenue camounaykuu. I/C
CaMOMHTYKIIHH

24 DHeprus MAarHUTHOTO TIOJIST KaTYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE MOJIe

25 Pemenue 3agau

26 O0001IeHre U cUcTEMATH3allHs 3HAHUH 110
Teme "DNeKTpoaguHaMuKa"

97 Kontponbhas pabota o teme
"OnexrpoguHamuka"

28 KonebarenpHas cuctema. CBOOOIHEBIC
KoJjeOanus. ['apMoHnYecKkue KojaeOaHus

29 Kunematnueckoe 1 JTMHAMHUYECKOE

OIIMCAHKE KOJIeOaTEIbHbBIX I[BI/I)KGHI/II;'I




DHepreTudeckoe onucanue. BeiBos
JTUHAMHUYECKOTO OMHUCAHUS TAPMOHUYECKUX

30 Kose0aHU U3 UX SHEPreTHIECKOrO U
KMHEMAaTUYEeCKOTO OMUCAHUS

31 Awmmuntyzaa u $asa xonebaHui
[lepuox u yacrora xonedbanuii. [lepuon
MaJIbIX CBOOOIHBIX KOJI€OaHUI

32 MareMatruueckoro mastHuka. [lepuon
CBOOOJIHBIX KOJI€OaHUH PY>KUHHOTO
MasiTHUKa

33 3aryxaromue konebaHus. BelHyX1eHHbIE
kosneOanus. Pezonanc

34 ABTOKONE0AHUS

35 Pemenue 3amay

36 VYpok-koHpepeHuus "Mexanndyeckue
KoJ1e0aHusl B My3bIKaJIbHBIX HUHCTPYMEHTAX"

37 O0600611eHre U cUCTeMaTH3alus 3HAHUN TI0
teMe "Mexanuueckue konebanus"

38 DneKTpOMarHuTHBIE KoJIeOaHusI.
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBSI3b aMILTATY/IbI

39 3apsi/ia KOHJIGHCATOpa ¢ aMIUIUTYI0ON CHITBI
TOKa B K0JIEOATEIILHOM KOHTYpE

40 3aK0H COXpaHEHUS SHEPTUU B UICATLHOM
Kose0aTeIbHOM KOHTYpE
3aTyxaroIue 3JIeKTPOMarHuTHbIE

41 KoJjeOanus1. BeiHyK1eHHbIE

AJIEKTPOMArHUTHBIE KOJICOAHMs




[Tepemennslit ToK. Pe3auctop u KOHAEHCATOP

42 B IIETTH TIEPEMEHHOTO TOKa

43 Karyiika HHTyKTUBHOCTH B IIETTH
MEPEeMEHHOTO TOKa

m 3akoH Oma J1sl 3JIEKTPUUYECKOH 1IENu
MIEPEMEHHOTO TOKa
MOIIHOCTE IEPEMEHHOTO TOKA.

45 AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA U HATIPSIKEHUS

46 Pe3oHaHC B 35IeKTpUYECKON TSN

47 Pemenne 3anau
WneanbHslif TpancopmaTop.

48 [TpousBoACTBO, Mepeaya 1 MOTpeOICHHE
ANEKTPUYECKOI SHEPrun
DKOJIOTUYECKUE PUCKHU TIPH TIPOU3BOJICTBE

49 anekTpodHeprun. KynbTypa nucnonb30BaHus
AIEKTPOIHEPTHH B MOBCEAHEBHOM KU3HH

50 Pemenue 3amay

ol Pemenne 3anau

52 O0600611eHre U cUCTeMaTH3alus 3HAHUN 0
TeMe "DIeKTpoMarHuTHbIC KojiebaHus"

53 Mexanndeckne BOIHbL. XapaKTepUCTUKHU
MEXaHHYECKHUX BOJTH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTePUCTUKH 3BYKa

56 WNndpas3Byk u yiaprpassyk. lllymosoe

3arpsi3HEHHE OKPY)KAIOIIEeH CpeIbl




57

Penrenue 3agau

58

3J'IGKTpOM3FHHTHBI€ BOJIHEI. I/ISJ'Iy‘ICHI/IG
SJICKTPOMArHUTHBIX BOJIH

59

3Hepl"I/I${ SJICKTPOMATrHUTHBIX BOJIH.
CsoiicTBa QJICKTPOMArduTHLIX BOJIH

60

[ITkana 31€eKTPOMarHUTHBIX BOJIH.
[TpumeHeHne >IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHIUTIBEI paTUOCBA3U U TEICBUACHUS.
Pangunonokanus. D1eKTpOMarHuTHOE
3arpsA3HEHUE OKPYKAIOLIEN CPeIbl

62

Konrponsnas padora no teme "Konebanus
Y BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacnupoCTpaHEHus CBETa

64

Pemienue 3ama4d Ha NMPUMCHCHUC 3aKOHA
HpHMOHHHCﬁHOFO pacupoCTpaHCHUs CBETA

65

Otpaxenue cBera. [mockoe 3epkaio.
Cddepuueckoe 3epkaino

66

[Tpenomnenue cBeTa. AOCOTIOTHBINA U
OTHOCHUTEJIbHBIN MOKa3aTeb IPEIOMICHUS.
[TomHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIi yroJ MOJIHOTO BHYTPEHHETO
OTpaXKEHUS

67

Pemienue 3a/la4 Ha MPUMCHCHUC 3aKOHOB
OTPaXXCHUA U IIPCIOMIICHUA CBCTA

68

Xop nydei B npusme. Jlucnepcus crera.
CnoxubIii coctaB Oenoro csera. Lper




JIunzpl. @OKyCHOE pacCTOSIHUE U

09 OTITUYECKAs CHJIA JINH3BI

70 [TocTpoenne n300pa>keHMIA B JIMH3aX U UX
cucreMax. YBeJTU4YeHUE JTMH3bI
Pemenue 3a1auy Ha mocTpoeHUe

71 N300paKeHUil, MOJIy4aeMbIX C TIOMOIIIBIO
JIMH3

72 ['a3 xak ontuyeckas cucrema

73 Pemenue 3anau. [Ipenensl mpuMEHUMOCTH
reOMETPUYECKON ONITUKH

74 CKopocTb CBETa U METO/bI €€ U3MEPEHUS

75 Hucnepcus ceeta

76 WuTepdepenmus ceeta

77 KorepeHTHbIE HCTOYHUKH. Y CIIOBHS
HaOJIOACHNST MAKCUMYMOB 1 MUHUMYMOB

78 Pewenue 3amay

79 [Ipumenenue unTepdepeHun

80 Judpakmus cBeTa

81 JudpakimonHas pemeérka. YciaoBue
HaOJII0/IEHUS TTIABHBIX MAaKCUMYMOB

82 Pemenue 3amay

83 [TorepeyHOCTh CBETOBBIX BOJIH.
[Tonspusauusa ceera

84 Pemenue 3amau

85 CBeToBBI€ sIBJICHUS B IPUPOJIE

86 O06o00mIeHne U cucTeMaTu3anus 3HaHU| TI0

Teme "OmnTuka"




87 KoHntponbHas pabota nmo teme «OnTuka» 1
['paHUIBI TPUMEHUMOCTH KJIACCHYECKOM

88 MEXaHUKHU. 3aKOHBI AIEKTPOJUHAMUKA U 1
MIPUHIIUIT OTHOCUTEIILHOCTH

89 [Toctynatel crienuanbHON TEOPHH 1
OTHOCHTEIIEHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAIL.
[Ipeo6paszoBanus Jlopenna. YciaoBue

90 pUYMHHOCTUA. OTHOCUTENIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeJlJIeHHEe BPEMEHU U
COKpaIlleHUEe JTHHBI

o1 DHeprus ¥ UMIYIbC PEISITUBHCTCKON 1
YaCTHIIBI

92 CBsi3b MaccChl C YJHEPTHEH U UMITYJILCOM 1
PENATUBUCTCKON YaCTULIBI. DHEPTHS TTOKOS

93 PaBHOBeCHOE TETIIOBOE M3ITyYCHHE 1

94 3akoH cMemenns Bunaa 1

95 I'unote3a M. [Tnanka o kBantax. ®OTOHBI 1

96 DHeprusi ¥ UMIYIIbC POTOHA 1

97 ®otorddext. OnbiThl A. I'. Cronerosa. 1
3akonsl pororddexra

98 VYpasuenue DitHmreitHa 1is Gorodddexra. 1
"Kpacnas rpanuna" ¢ororddexra

99 Hasnenue ceera. Ombitsl 1. H. JleGenena

100 BoJsiHOBBIE CBOKMCTBA YaCTHIL
Bomubl ge bpoins. /[nuHa BOIHEI 1€

101 Bpoiinst u pa3mMepbl 00JIaCTH JTIOKATH3AIUN 1

JBHKYILEKUCS YaCTULIbI




102

KopnyckynspHo-BOJIHOBOH Ayanu3m

103 Jludpakiys 3JeKTPOHOB Ha KPHUCTAIIIAX
Crenngurka u3MepeHuid B MUKPOMHUPE.

104 CooTHolIEHUs HEOTIPEAECIEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduyeckux 3amad

106 Pemenune pacuéTHbIX 3a1a4
KonTponbhas pabora o temam: "OCHOBBI

107 CTQO", "KopryckynsipHO-BOJTHOBOM
nyanuzm"

108 OnbITHI 110 UCCIIEOBAHUIO CTPOEHHUS aTOMA.
[Tnanerapnas mozaens atoma Pesepdopaa

109 [Toctymnater bopa

110 Bunb! cnextpos. CrieKTp ypOBHEHN 3HEprun
aToMa BOJI0poJa

111 CrioHTaHHOE ¥ BBIHYKICHHOE U3ITyYeHHUE
cBeTa

112 Jlazep
Hyknonnas monens siapa ['eitzenGepra-

113 MBaHeHKo. 3apsa U MacCoOBOE YMCIIO sAIpa.
N3oronsl. PainoakTMBHOCTH
3aKoH paJiMOaKTUBHOTO pacnaga. CBoiicTBa

114 MOHM3UPYIOLIET0 U3iIydeHus. Biusnue
PaAMOAKTUBHOCTH Ha KUBBIC OPTaHU3MBI.
Jo3umerpus
DHeprus CBA3U HyKIIOHOB B siipe. SiepHbie

115 cunbl. Jledekt macceol siapa. SAnepHoie

peakuuu. Snepusie peakTopsl. [IpodiemMsbr




YIpaBJIIEMOro TEPMOSAEPHOIO CUHTE3A.
DKOJIOTUYECKHUE aCTIEKThI Pa3BUTHS sIIEPHON
SHEPreTUKU

116

Mertoabl perucTpaluy U UCCICI0BAHUS
AJIeMEHTapHBIX yacTull. OyHIaMeHTalIbHbIE
B3aUMOJICHCTBHS. bapruoHbI, ME30HBI U
nentoHsl. [Ipencrasnenue o CtangapTHOM
Mozenu. KBapk-TiitooHHast MOJIeTb aApOHOB

117

®dusuka 3a npenenamu CtaHnapTHOU
Mojenu. TéMHas MaTepust U TEMHAs
sHeprusi. EnuHCTBO (PU3MYECKON KapTHHBI
MHpa

118

OTalbl pa3sBUTHA aCTPOHOMUU. 3HaucHUE
ACTPOHOMUU

119

[TpumMeHnMOCTh 3aKOHOB (PUBUKH IS
00BSICHEHUS TIPUPOIBI KOCMUYIECKUX
00BEKTOB. MeTOIbI ACTPOHOMUYECKUX
HCCIeJOBaHUN

120

CoBpeMeHHBIE ONTHYECKHE TEIECKOIIBI,
paIuoTeNeCcKOIbl, BHeaTMOChepHast
aCTPOHOMHS

121

Bun 38é31H0r0 Heba. Co3Be3ausi, SpKue
3BE3/IbL, TUTAHETHI, UX BUJIUMOE BUKECHHE

122

Conueunas cuctema. Comnnne. Congeunas
akTUBHOCTh. McTounuk sHeprun CoJiHLIA U
3BE3]1

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpajabHbIN KJ1acC —




CBETUMOCTD"

124

3Be3bI IIIaBHOH IT0C/IEA0BATEILHOCTH

125

Buytpennee ctpoenue 38€31. COBpeMEHHbIE
MPEACTABIEHUS O TPOUCXOKICHUN U
sporonuy CoJiHIIA U 3BE31. DTaIlbl JKU3HHU
3BE3]

126

Mneunsiii [1yre — Hama 'anaktuka. Tumst
rajakTuk. YEpHbIE ABIPEI B sIpax rajlakTUK

127

Bcenennas. Pacuiupenne Beenennoit. 3akoH
Xab6mna. Teopus bosbiioro B3psiBa.
PennkroBoe n3nyuenue

128

MacmtaGHas cTpykrypa BeeneHHoi.
Meraranaktuka

129

Hepeménnsie npo6iieMbl aCTPOHOMUUT

130

@U3HYECKUI MPAKTUKYM II0 TEME
"HccmenoBaHue MAarHATHOTO TTOJIS
IMOCTOSTHHBIX MarHUTOB" MJIN
"HcceqoBaHue CBOMCTB
¢beppomarnetukoB" win "HccienoBanue
JEUCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

@U3NYECKUl MPAKTUKYM 10 TEME
"Usmepenue cuibl Amniepa" wim "M3ydyenue
3aBUCUMOCTH CUJIBI AMIIepa OT CHJIbI TOKA"
i "OnpeeneHne MarHuTHOW WHIYKITUU
Ha OCHOBE U3MEepeHMs cuibl Amnepa”

132

DU3NYECKUI TPAKTUKYM I10 TEME
"HccienoBaHue ABICHUS




3JIEKTPOMATHUTHON MHAYKIIUK" WU
"Onpenenenne MHAYKIIMA BUXPEBOTO
MarduTHOTO IT0JIs"

133

OU3UYECKU IPAKTUKYM 110 TEME
"UccnenoBanue sBI€HUA CAMOUHIYKIUU"
nnu "COopka MOJEIH JIEKTPOMArHUTHOTO
reHepartopa"

134

@U3NYECKUI NPAKTUKYM I10 TEME
"N3mepenue neproaa cBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"

135

@U3NYECKUI IPAKTUKYM I10 TEME
"ITpeoOpa3oBaHue 3HEPTUH B IPY>KUHHOM
MasiTHUKE"

136

PU3NYECKUI MPAKTUKYM IO TEME
"UccnenoBanue mepeMEeHHOTO TOKa Yepe3
IIOCJIEIOBATEIBHO COCTUHEHHBIC
KOHECHCATOP, KaTYIIKY U PE3UCTOP" UITN
"UccnenoBanue paboOThl HCTOYHUKOB CBETA
B LIENIU [IEPEMEHHOro TokKa"

137

@U3NYECKUI IPAKTUKYM I10 TEME
"N3y4yeHue napameTpoB 3BYKOBOW BOJIHBI"

138

OU3NYECKUIN TPAKTUKYM 10 TEME
"M3Mmepenue nmokazareiis npesioMICHUs
crexna" win "l[lonydyenue n3odpakeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

139

PuU3NYECKUl MPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BelllecTBa (Ha mpuMepe




X)uakux JuH3)" i "M3mepenue
(hOKYCHOTO PACCTOSTHHS PACCEHBAIOIITUX
uH3"

140

OU3UYECKU IPAKTUKYM 110 TEME
"Ha6mronenue nudpaknuu, nHTephEepeHINN
Y noJsipu3anuu csera”

141

@U3HYECKUI IPAKTUKYM II0 TEME
"OnpeneneHre UMITyJIbCa U SHEPTUH
PENATUBUCTCKUX yacTUL (110 poTorpadusm
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

@U3NYECKUI IPAKTUKYM I10 TEME
"N3mepenue nocrossHHoM Ilnanka Ha
ocHOBe uccienoBanus Goroddpdexra" mim
"HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA
4yepe3 CBETOAMO/ OT HANPSKEHUs"

143

@U3NYECKUIM NPAKTUKYM 110 TEME
"HccnenoBaHue CEKTpa pa3peKEHHOTO
aTOMapHOI0 BOAOPOJa U U3MEPEHUE
noctostHHOM Punbepra"

144

@U3NYECKUI IPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (OHA C
HCTIOJIb30BAHUEM JO3UMETpA" WU
"N3yueHune morIoneHus OeTa-4yacTuIl
amoMuHuEM"

145

@U3UYECKUM IPAKTUKYM 110 TEME
"HaGmronenus 38E31H0r0 HebOa
HEBOOPYXEHHBIM TJIa30M C UCIIOIH30BAHUEM
KOMITHIOTEPHBIX TIPUIIOKESHUH IS




OTpeIeTICHUS TTOJIOKEHUST HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ius CeBepHOro Moylapus 1 spKue
3B&31b1" win "HaOnroieHus B TeIIeCKOI
JlyHbI, IUIaHET, TYMAHHOCTEN U 3BE3HBIX
CKoIIeHui"

146

O06o001eHre 1 cucTeMaTr3alus 3HaHUM.
Ponb ¢pu3uKu 1 aCTpOHOMUH B
3KOHOMUYECKOM, TEXHOJIOTHYSCKOM,
COIMAIPHOM M ATUYECKOH chepax
NeSITEIbHOCTH YeJIOBeKa

147

O06o0muIeHre U cucTeMaTU3alusl 3HAHUH.
Ponb 1 MecTO GU3UKU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUpa

148

O06001IeHre U CUCTEMATU3ALINS 3HAHUI.
Pons Gusmueckoii Teopun B GOpMHPOBAHUN
MPEJICTABICHUHN O GU3NUECKON KapTHHE
MHUpa, MeCTO (pU3nIecKoi KapTHHBI MHUpa B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUN O IPUPOE

149

O0001IeHNE U CUCTEMATHU3ALM 3HAHUH 110
Teme "Kunematuka"

150

O000111eHNE U CUCTEMATU3ALMS 3HAHUHN 110
TeMe "Kunematuka"

151

O000611IeHNE U CHCTEMATHU3aIMs 3HAHUH 110
teme "/lunamuka"

152

O00011IeHNE U cUCTEMATHU3aIMs 3HAHUH 110
teme "CTtaTuka TBEpJOro Tena"




153

O000111eHNE U CUCTEMATU3ALMS 3HAHUHN 110
TeMe "3aKOHBI COXpPAHEHHsI B MEXAHHUKE"

154

O06o01IeHrne U cUuCcTeMaTU3alusl 3HAHUH 110
TeMe "OCHOBBI MOJIEKYIISIPHO-KUHETUUECKON
Teopun"

155

O060011IeHNEe U CUCTEMATU3ALMS 3HAHUHN 110
teme "Tepmonunamuka. TeraoBbie
MAaIIuHE"

156

O00011IeHNE U cUCTEMATHU3aIMs 3HAHUH 110
Teme "ArperatHble COCTOSHUS BEIIECTBA.
dazoBble Iepexoabl"”

157

O00011IeHNE U cUCTEMATHU3AIHAS 3HAHUN 110
TeMe "DJleKTpudeckoe nose"

158

O000111eHNE U CUCTEMATU3ALMS 3HAHUHN 110
TeMe "I10CTOSHHBIN IEeKTPUIECKUI TOK"

159

O06o01IeHre U cUCTeMaTU3aIUsl 3HAHUH 110
teme "Toku B pa3nuuHbIX cpenax”

160

O000111eHNE U CUCTEMATU3ALMS 3HAHUHN 110
Teme "MaruuTtHoe mose"

161

PesepBHelii ypok. O600ICHHE 1
cHCTEMAaTU3aIUs 3HAHUH 10 TEME
"DIeKTpOMarHuTHas UHAYKIusA"

162

Peseprubiil ypok. O6006meHIE 1
cUCTEMATH3aIlUs 3HAHUH 110 TEME
"Mexaundeckue konedanus"

163

PeseprubIil ypok. O60011IeHNE U
CHCTEMaTH3alUs 3HAHUH 10 TEMe
"DeKTpoMarHuTHbIE KoJieOanus "




164

PeseprubIil ypok. O6001eHIE 1
cUCTeMaTH3alMs 3HaHUH 10 TeMe
"MexaHUYECKUE U 3JIEKTPOMarHUTHbIE
BOJIHBI"

165

PesepBHelii ypok. O60011eHNE U
cucTeMaThu3anus 3Hagui mo reme "Ontuka"

166

PesepBubiil ypok. O60011eHIE 1
cucTeMaTusanys 3HaHui 1o teme "OCHOBEI

CTO"

167

Peseprubiil ypok. O6001eHuE 1
CUCTeMAaTH3aIHs 3HAHWUH 110 TeMe
"KopmyckyisipHO-BOJIHOBOM Jyanu3m"

168

PesepBHrlit ypok. O6001ICHNE 1
cucTeMaTH3alus 3HaHui 1Mo Teme "dusnka
atoma"

169

170

PesepBHelit ypok. O600ICHHE 1
cucTeMaTH3alus 3HaHUi 1Mo Teme "dusnka
ATOMHOTO SI/Ipa U 3JIEMEHTAPHBIX YacTHIT"

PeseprubIil ypok. O600meHuE 1
cHCTEeMaTH3allKs 3HAaHUH 10 TeMe
"OnemeHTh! acTpoduzuxu”

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Gusuka (B 2 yactax), 10 knace/ I'engenmreitn J1.O., bynaroBa A A.,
Kopuunser W.H., Komkuna A.B.; mox pemakumeit Opiosa B. A., O6mecTBo ¢
orpaHu4eHHon oTBeTcTBeHHOCThI0O «BMHOM. JlaGopaTopust 3HaHUI»;
AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

» dusuka (B 2 yactax), 11 knacce/ I'enaenmreiin JI.O., bBynaTtoBa A.A.,
Kopuunbser U.H., Komkuna A.B.; mox penakuueit Opioa B.A., OGmiecTBo ¢
orpaHn4eHHon oTBeTcTBeHHOCThI0O «BUHOM. JlaGopaTopust 3HaHU»;
AxuumonepHoe oburectBo «M3narensctBo «lIpocBemnieHue»

» Gusuka (B 2 vactsax), 11 knace/ Yacts 1: I'ennenmreiin J1.O., Jux FO.W.; mon
penakuueit Opnosa B.A.; Hacts 2: I'engenmreitn JI.J., Komkuna A.B., JleBuen
I'.1., O6mectBo ¢ orpanudeHHON 0TBeTcTBeHHOCTHI0 « MOl MHEMO3MHA »

» Gusuka (B 3 gactax), 10 knace/ Yacts 1: I'enpenmreiin JI.O., Jlux FO.U; mox
penakuueit Opnosa B.A.; Hacts 2: I'eBaenmreitn J1.9., Jluk FO.U., nox
penakuueit Opnosa B.A.; Hacts 3: I'enaenmreiin JI.J., Komkuna A.B., JIeBues
I'"M., O6mmecTBO ¢ orpanndeHHOM oTBeTcTBeHHOCTHIO « IOl MHEMO3MHA »

» dusuka, 11 kmacce/ KacesinoB B.A., O0611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkiimoHepHoe 00111ecTBO «M31aTeNnbCTBO

«Ipocseuienue»



METOANYECKHME MATEPHUAJIbBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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