MHWHHUCTEPCTBO ITPOCBEIIEHUSI POCCUMCKOM ®EJIEPAIIUUA
MunuctepctBo o6pa3oBanus Kamuatckoro kpast
VYnpasnenue oopazoBanust Aamunuctpaims [letponasioBck-KamMuaTckoro ropoickoro okpyra
MyHununaibHOe aBTOHOMHOE 00111€00pa30BaTEeNIbHOE YUPEXKIEHUE

«Cpennsis mxoina Ne 36»

PACCMOTPEHO COI''TACOBAHO YTBEPXKAEHO

Ha 3acenanuu [lIkonsHOTO 3amecturenem aupektopa no YBP  Ilpukazom ngupextopom
METOANYECKOTO MAOY «Cpennss mkomna Ne 36» 07 centsi6ps 2023 r.
00BEIMHEHUS Paguenxo M.A. Ne 112/2

05 cents6ps 2023 1. 06 centsiops 2023 1.

IIpoToxom Ne 1 ITpoToxomn Ne 1

KysHeuoBa E.B.

Ky3HeuoBa Enena
BsyecnaBsoBHa, dupekTop
56ff912alaf7b975c52ef8f850b

3c4ded9e240bf
2023-12-26 15:50:03 PABOYAS ITPOTPAMMA

(ID 2841320)

y4eOHoro npeamera «@usuka. Yriay0JéHHbI YPOBEHD)

s ooygaromuxcst 10 — 11 kmaccoB

CocraButens: biutenkos B.B.,
YUHUTENb BBICIIEH KBaTU(DUKAITMOHHON KaTeTpuu

r. [lerponasioBck-Kamuarckuii 2023



HOACHUTEJIbHAS 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 mporpaMMbl BoctuTaHus U Konenmnun
npenoaaBaHus yueoHoro npeamera «Puszukay B 00pa3oBaTEIbHBIX OpraHU3AIUIX
Poccuiickoit  ®deneparnuu, — peaqu3ylOMMUX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOrPaMMBbl.

[Tporpamma o (usuke onpeaensier 00sI3aTENBPHOE MPEIMETHOE COIEPKAHUE,
yCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEILHOCTh 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 OOy4YeHHUs, BOCHHUTAHUS M PA3BUTHUA OOYYAIOIIMXCA CpPEICTBAMU
yueOHoro npenMera «dusnkay Ha yriayOaEHHOM YpOBHE.

N3yuenne kypca ¢u3uku yriayOnEHHOTO YPOBHSI IO3BOJISIET pPEan30BaTh
3a7aui poecCHoHaTbLHON OpPUEHTAIINK, HAMPABJICHO HAa CO3/IaHME YCJIOBUH s
NIPOSIBIICHUSI CBOMX MHTE/UICKTYAJIBHBIX M TBOPUYECKHX CIIOCOOHOCTEH Ka)KIIbIM
OOy4JaromIMMcsi, KOTOpbIE HEOOXOIMMBI IS TPOJODKEHHs OOpa3oBaHUsA B
opraHuzanusx NpodecCHOHATBLHOTO O0pa3oBaHUS MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KCHEPHBIM CIEITUATBLHOCTSIM.

B mporpamme 1o ¢usnke ONpenensioTcs IUIAaHUPYEMBbIE PE3YJIbTaThl
OCBOCHUS Kypca (DM3UKU Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHMs: IMYHOCTHEIC,
MeTanpeIMeTHble, NpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe).  HayuHo-
METOAO0JIOTMYECKOH OCHOBOM JUIsi pa3pabOTKu TpeOOBaHUN K JIMUHOCTHBIM,
METanpeJMETHbIM M TMPEIMETHBIM pe3yJbTaTaM OOY4YaloIIUXCs, OCBOUBIIUX
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 YHCJIC TIPEIMETHBIE PE3YJIbTATHI IO 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.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUITMATUBY YUUTEICH U
MPEAOCTABISET BO3MOXHOCTH IS peaju3allui  Pa3lIMyHbIX METOJANYECKUX
MOAXOAOB K TpenojaBaHui0 (Gpu3nkyu Ha YriayOJEHHOM YpOBHE IIPU YCJIOBUHU
coxpaHeHus1 00s3aTEIbHON YaCTH COJIep KaHUs Kypca.



®dusnka Kak Hayka O Haubojee OOIIMX 3aKOHAX MPHUPOJbI, BBICTYIAs B
KayecTBe y4eOHOro MpelMeTa 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 IIPOIIECCOB M SIBJICHHWM, M3ydaeMbIX XUMHUEH, OUOJIOTHEH,
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 MaTEpHAJIOB C 3aJlaHHBIMU 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 o01ero oopa3oBaHus MOJ0KeH
pAI uael, KOTOpbIe MOKHO PacCMaTpUBaTh KaK MPUHLHUIBI €T0 MOCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBMM C HEM KypC SBISAETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COAEPXKUT MaTepual U3 BCEX pa3lenoB (PU3UKU, BKIIOUAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.

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 zymanumapuzayuu. EE peanuzainus NpeaArnoyiaracT HUCIOJIb30BaHUE
TYMaHUTAPHOTO MOTEHIHAIa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUS
¢u3uku ¢ pa3BuTMEM OOILIECTBA, a TaKkKe€ C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOJIEMaMH.

Hoea npuxnaonoii nanpagnennocmu. Kypc buzuku yrimyOoaéHHOTO 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 Ikonocuzayuu peann3yeTcs TMOCPEIACTBOM BBEICHUS JJIEMEHTOB
Collep)KaHMsl, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHHKH M TEXHOJOTHMN, a Takke 0O0CYXKICHHS
po0JIeM paloOHAIBLHOIO MPUPOAONIOIB30BAHUS U SKOJIOTHYECKONW 0€30MacHOCTH.

OcBoeHue coaepkaHus MPOrpaMmbl M0 GU3UKE JOJKHO OBITh MOCTPOCHO Ha
NPUHIMIAX CUCTEMHO-AEATENHHOCTHOTO Moaxonaa. Jns dusuku peanusanus 3TUX
NIPUHIIMIIOB 0a3UPyeTCsl HAa UCTIOIB30BAHUH CAMOCTOSATEIHLHOTO DKCIIEPUMEHTA KaK
MIOCTOSIHHO JIeHCTBYIoIEero ¢akropa ydeOHoro mporecca. s yrmyOnéaHOro
YpPOBHSI — O3TO CHCTEMa CaMOCTOATEIbHOTO YYEHUUYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIET0 (POHTAIbHBIC YYCHWYCCKHE OMBITHI TPH HM3YYEHUH HOBOTO
MaTepuaia, gaboparopHbie paboThl U paboThl pakTukyMa. [Ipu 3TOM BO3MOMKHBI
IBa crmocoba peanuzanuu  (U3MUECKOrO0 TMpakTUKyma. B mepBom ciyuae
OPAKTUKYM npoBoauTcs aubo B koHue 10 m 11 kmaccoB, 1ub0 mocie nepBoro u
BTOPOr0 TMOJYTrOAMN B KaXJIOM M3 3THUX KiaccoB. Bropol cmocod — 3To
UHTErpanus paboT NpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
IPOBOMSTCS B Mpoliecce u3ydeHus paszaena (temsl). IIpu sTom monx paboramu
NPAKTUKYMa MOHUMAETCSI CAMOCTOSITENIbHOE MCCIEN0BAaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUAa 0€3 MOoIaroBoi HHCTPYKIIUH.

B mporpamme mo ¢usuke cucreMa yYEHWYECKOTO OIKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MPAKTUKyMa TPECTaBlIeHA €IUHBIM IepedHeM. Brioop
TEMATUKH JUIA 3TUX BHJIOB YYCHHYCCKUX MPAKTHUYECKUX PaOOT OCYIIECTBIISAETCS
y4aCTHUKaMU 00pa30BaTEIbHOrO Mpoliecca UCXO/sl U3 OCOOEHHOCTENH MOYPOUYHOTO
IUTAHUPOBAHUA W OcCHaileHusi kabuHera Qusuku. [Ipu sTomM obecneumBaeTcs
OBJIaJICHUE OOYYAIOMUMHCS YMEHUSMHU TPOBOAUTH TPSIMbIE M KOCBEHHBIE
U3MEPEHUs, WCCICNOBAHMS 3aBHCUMOCTEH (DM3UYCCKUX BEIMYUH W TMOCTAHOBKY
OTIBITOB TI0 MPOBEPKE MPETIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yHenseTcs pEHICHUI0 PacYETHBIX W Ka4eCTBEHHBIX
3amad. [Ipu aTOM Anst pacd€THBIX 3a7a4 MPHOPHUTETOM SIBISIOTCS 33Ja4d 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 pa3jienoB. /(s kauecTBEHHBIX 3a/1a4
NPUOPUTETOM SIBJISIIOTCS 3aJaHus Ha OOBSICHEHHE/MpEACKa3aHue 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 wmarepuaiabHO-
TEXHUYECKOMY OOECIEUECHHI0 Y4eOHOro mpolecca Kypc (Pu3MKd yriryOJaE€HHOro
YPOBHS Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus JOKEH U3YUYaThCsl B YCIOBUAX
npeaMeTHoro kabwHera. B kabuHere GU3MKH JTOJDKHO OBITH HE0oOXOauMOe
nabopaTopHOoe OOOpYAOBAaHWE MJIS BBIMOJTHEHUS YKa3aHHBIX B TPOrpaMMe I10
(u3MKe YYEHMYECKUX OMNBITOB, JAOOPATOPHBIX pabOT M pabOT NpPaKTUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIIATIOM MHUHUMAJIBHOW JOCTAaTOYHOCTH W OOECIEYHMBAET IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCJICIOBAHUSA  HW3Y4YaeMbIX SIBJICHUHM M  TPOILIECCOB, OMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlabopatopHoe 00OpymOBaHWE MJI YYEHWYECKUX MPAKTHUYECKUX paboT
dbopMupyeTcsl B BUAC TEMaTUYECKUX KOMIUICKTOB M 00ECIIEUHMBAETCS B pacuere



OJIHOTO KOMIUIEKTa Ha JByX oOyyaromuxcsi. TemaTuueckue KOMIUIEKTbI
1a060paToOpHOr0 O00OPY/IOBaHUS JODKHBI OBITH TMOCTPOCHBI Ha KOMIUIEKCHOM
UCMOJIb30BaHUM AHAJIOIOBBIX M LHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJIE HU(PPOBBIX J1abOpaTOpuil.

OCHOBHBIMM LIEJIIMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

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

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIE€ MO3HAHHUS U (POPMHUpPOBAHUE
UCCJIEI0BATEIBCKOI0 OTHOIIEHUS K OKPY>KAKOLIUM SIBJICHUSIM;

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

dbopMUpoBaHUE YMEHUN OOBICHATH SIBICHUS C UCTIOIb30BaHUEM (U3HUECKUX
3HAHUU U HayYHBIX JOKa3aTEIbCTB;

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

pa3BuTHE IIPEACTABIICHUI 0 BO3MOKHBIX chepax Oynyiei
npodeCCUOHATBHONW JEATEIbHOCTH, CBSI3aHHBIX C (PU3UKOM, MOJArOTOBKa K
nanbHeieMy oOy4eHH!IO B 3TOM HANPaBJICHUH.

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,  MOJEKYISIpHYI  (U3HKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (PU3HKY U 3IEMEHTHI aCTPOPU3UKHU;

dbopMuUpoBaHUE YMEHUI TPUMEHSATh TEOPETHUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
¢u3nyeckux SBICHUN B MPHUPOAE M ISl HPUHATUS NPAKTHUECKUX DPEUICHUH B
IIOBCEAHEBHOM JKU3HM;

OCBOCHHME CIIOCOOOB pEIICHUS pa3IUYHbIX 337a4 C SBHO 3aJaHHOU
busznueckoil MOJENbI0, 3a/lay, MOAPAa3yMEBAIOIIMX CAMOCTOATENbHOE CO3/IaHHe
¢u3nyeckoil MOHENH, aaeKBAaTHON YCIOBUSAM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKEHEPHOI'0 XapaKTepa;

NOHMMaHUEe (U3NYECKMX OCHOB M TMPUHLMUIIOB JEHUCTBUSA TEXHUUYECKUX
YCTPOUCTB U TEXHOJOTMYECKHUX MPOLECCOB, X BIUSHHS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJAaMHU CaMOCTOSITEIIBHOIO IUIAHUPOBAHUSA M IPOBEIECHHUS
(u3NUEeCKNMX OSKCHEPUMEHTOB, aHalIW3a W HUHTEpHpeTanud  MUHOOpMaIu,
OIpPEIENICHUS] TOCTOBEPHOCTH MOJTYYEHHOT O PE3YIIbTATA;

CO3/IaHUE YCJIOBUM UL PAa3BUTHUS YMEHUW NPOEKTHO-HCCIEN0BATEINBCKOM,
TBOPYECKOM JEATEIbHOCTH;



pa3BuTHE MHTEpeca K chepam mpodecCHOHATBHON eATEIbHOCTH, CBI3aHHOM
¢ (PU3UKOM.

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yrinyOn€HHBIN YpPOBEHb
u3ydeHus ydeOHoro mpeamera «@Pu3mka» Ha YpPOBHE CpPEIHErO0 OOIIero
oOpa3oBaHusi BbIOMpaeTcss OO0YYalOUUMUCS, I[UIAHUPYIOIUMHU MPOAOHKEHUE
00pa30BaHus MO CHEUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuku (yrimyOnEHHBIN yPOBEHB) HA YPOBHE CPEIHETO OOIIETo
oOpazoBanus oroautcst 340 gacos: B 10 kmacce — 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 PAbOT M OMBITOB C YYETOM HHIWBHIYAIbHBIX
O0COOCHHOCTEH 00yJarOIUXCHl.



COIEPKAHUE OBYUEHUA
10 KIIACC

Pa3nen 1. Hay4nblili MeTO MO3HAHMS NPUPO/BI.

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

DOKCIEpUMEHT U Teopus B Ipoliecce Mo3HaHusA Npupoisl. HabmroneHue u
AKCIIEPUMEHT B (pU3HKe.

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

[lorpemHocT  W3MepeHuid  (U3MYECKUX  BEIWYMH  (aOcomtoTHas U
OTHOCUTEJIbHA).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
a0COIOTHO TBEPAOE TENO, WACAlIbHAS >KHJIKOCThb, HWJICANbHBIA Ta3, TOYCUHBIH
3apan). ['unoreza. ®u3nyeckuii 3aKOH, rPaHULbl €r0 MPUMEHUMOCTH. Pu3znueckas
TEOpHUsl.

Ponp m mecto ¢usuku B (HOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B MPAKTUYECKON NEATEIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

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

3HaKOMCTBO ¢ U(poBol 1adoparopueit mo ¢uszuke. [Ipumepsl nzmMepeHus
(bU3MYECKUX BEIMUMH MPU MOMOITY KOMIBIOTEPHBIX TaTYUKOB.

Paspgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBMKeHHE. OTHOCHTEIBHOCTh MEXaHUYECKOTO JABUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1a4n MEXaHUKH.

Pannyc-BekTop MaTepuaibHOW TOYKH, €ro MPOEKIMU HAa OCHU CHCTEMBI
KoopauHar. Tpaekropus.

[lepemenienne, CKOpocTb (CpenHsisi CKOPOCTb, MIHOBEHHAasi CKOPOCTb) U
YCKOPEHUE MaTepUaIbHOM TOYKH, UX MPOEKIIMU Ha OCU CHCTEMBbI KOOPIWHAT.
CroxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHUE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEepUaIbHON TOYKH OT BPEMEHH M UX
rpaduKH.

CBobOomHoe majeHue. YCKOpEeHHEe CBOOOAHOrO majacHus. J[BmkeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOpPEHHUS MaTepUaIbHON TOYKHU OT BPEMEHU U UX TPaPUKH.



KpuBonuueiiHoe  ABWwkeHWE. [[BWkKE€HHE  MaTepUAIBHOM  TOYKM IO
OKPYXXHOCTH. YTJOBas M JUHEHHas ckopocTh. [lepmon m vacrora oOparieHus.
[lenTpocTpeMuTenbHOE (HOPMaAIbHOE), KacaTelbHOE (TAaHT€HIIMAJIBLHOE) U TTOJIHOE
YCKOPEHUE MATEPUATILHOM TOUYKHU.

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

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETa, WUIIOCTpAIUsl KMHEMAaTHUECKUX XapaKTEPUCTUK
JBHKCHHS.

CriocoObI UcClieIOBaHUS IBUKECHUN.

Nnmroctpanus npeaeabHoro nepexojia i usMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUI C UCTIOJIH30BAHUEM MEXaHU3MOB.

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

HaGmtonenne nBwkeHUs Tena, OpPOIIEHHOTO TMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hanpasnenue ckopocTu Ipu ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TIyTEW, TPACKTOPUN, CKOPOCTEH ABHXKEHHS OJHOTO M TOTO XK€
TeJa B Pa3HBIX CHUCTEMaX OTCUETA.

Yuenuueckuit 3kcnepumenm, nadopamopuvie padbomul, NPAKMUKYM.

N3yueHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONpPEAEICHUS MTHOBEHHOM
CKOpOCTH.

N3Mepenue yckopeHus Mpu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JABMKEHUU
110 HAKJIOHHOM TIJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH NTYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBU>KCHUM.

N3mepenue YCKOpEHUS cBOOOIHOTO MaJIcHUs (pexoMeHI0BaHO
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 MO OKPY)KHOCTH C IOCTOSIHHOM 10 MOIYJIIO
CKOPOCTBIO.

UccnenoBanne 3aBUCUMOCTH Teprojia OOpallleHUs KOHMYECKOr0 MasiTHUKa
OT €ro napameTpoB.

Tema 2. lunamuxa.



ITepBeii 3axkoH Hprorona. MuepuumanbHble cucrembl orcuéra. IIpuHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble cUCTEMBI OTCUYETA (ONpENEICHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHiun cynepno3sunnu Cuil.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKH.

Tperuii 3ak0H Hpr0TOHA 111 MaTEpUAIBHBIX TOUYEK.

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

Cunia TskKecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TAJCHHSI OT BBICOTHI
HaJ TOBEPXHOCThIO IUIAHETBl W OT Treorpaguueckod MmupoThl. JIBUXKEHUE
HeOECHBIX TeJl U MX CyTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akon ['yka. Bec Tena. Bec Ttena, nBumxyiierocs ¢
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEeHHUs CKOJBXKEHUS U CUla TPEHHS
nokosa. Koadpounuent tpenus. Cuia cOnmpoTUBICHUS TpPHU JBIKEHUH Tela B
XKUJKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocratuueckoe nasienue. Cuita Apxumena.

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

Jemoncmpauuu.

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

[IprHIMT OTHOCHUTEBHOCTH.

Kayenne aByX IWIMHAPOB WIM IIAPOB Pa3HOM MacChl € OJMHAKOBBIM
YCKOPEHHEM OTHOCUTEJIBHO HEMHEPLUUAIBHOW CUCTEMBI OTCUETA.

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

PaBeHCTBO cHl, BOSHUKAOIIMX B PE3YIbTATE B3aUMOCUCTBUS TEI.

N3mepenne Mace 1o B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOIBEME U MAJICHUU.

IlenTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CHJI TPEHHUSI ITOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepeHne paBHOAEHCTBYIOLIEH CUJI NIPU JABMKEHUH OpyCKa IO HAKJIOHHOM
IUIOCKOCTH.

[IpoBepka TrUIIOTE3BI O HE3aBHUCHUMOCTH BpPEMEHHM JBWXKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAaCCBhl.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

N3ydeHne nBWKEHUS CHUCTEMBI TEIl, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU 4epes
JErKUid OJIOK.

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

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

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.
CroxxeHue cuil, IPUIOKEHHBIX K TBEpIoMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TeEIA.

YcroitunBoe, HEyCTOWYNBOE, O€3pa3TMIHOE PABHOBECHE.

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

Jemoncmpayuu.

VY ciioBust paBHOBECHSL.

Bune! 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 TOYKHM, CHCTEMBI MaTEPUAIbHBIX 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 umnyibca MarepuanbHOW TOUYKHM. [IpencraBiieHHe O COXpaHEHUH
MOMEHTa UMITYJIbCA B EHTPAIbHBIX MOJISX.

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

MOoOIIHOCTb CHIIBI.

Kunernueckass sHeprusi MaTepuasibHOW TOUKU. Teopema 00 HU3MEHEHUH
KUHETUYECKOW SJHEPTUU MAaTEPUATBbHON TOYKH.



[loreHunanbHbple W HENMOTEHUMANbHbIE cuibl. [loTeHIManbHasE SHEPrus.
[ToreHuuanbHast SHEPrus ynpyro aeopmupoBaHHOW npyxuHbl. [loTeHIManbHas
JHEpPIus Tella B OJHOPOJHOM TIPaBUTALMOHHOM Iose. [loreHnumanbHas dHeprus
Tela B IPAaBUTALMOHHOM IOJI€ OJHOPOJHOrO I1apa (BHYTpU W BHE mapa). Bropas
KOCMMYECKast CKOPOCTh. TpeThs KOCMHUYECKask CKOPOCTb.

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

Yrpyrue u HEynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHyun I HWACATbHOM XKUJIKOCTH KakK CIEIACTBUE 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.

N3Mepenre MOIHOCTH CUJIBI.

M3MmeHeHne sHepruu Tena Mpyu COBEPILIEHUHU pabOThI.

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

CoxpaHeHue SHepruyu Npu CBOOOAHOM Ia/ICHUN.

Yuenuueckuit axkcnepumenm, nadopamopnsie padomul, npAKMuKym.

N3mepenne nMmmysbca Tenna o TOpMO3HOMY ITYTH.

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

CpaBHEHHE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanne cOXpaHEHHsI UMITYJIbCA IIPU YIPYTOM B3aUMOJACHCTBHH.

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
IJIOCKOCTH.

Paznen 3. MogexkyasipHast Gu3nka u TEpMOAMHAMMKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT MeopUU.

OCHOBHBIE TOJNOXEHUS MOJIEKYyJsipHO-KMHeTndeckorn Tteopuun (MKT), ux
onbiTHOe obOocHoBaHue. Juddysus. bpoyHoBckoe paBmxeHue. Xapakrep
JIBIWKECHHMS M B3aMMOJCHCTBMS 4YacTHIl BelecrBa. Mogenu CTpOeHus Tas3os,
KHUJIKOCTEH U TBEPABIX TE€T U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ITHX



moneneil. Macca u pasmepbl Moisiekyn (aromoB). KomuuecTBo BelecTBa.
[TocrosiHHass ABoraapo.

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

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

l'azoBeie 3akoHbl. YpaBHeHue MeHnneneeBa—Knamnelipona. AOcomoTHAs
temreparypa (mkana temneparyp KenbBuna). 3akon JlanpTona. M3ompoiiecchl B
UJeabHOM Ta3e C TIOCTOSIHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MpEe/ICTaBIIEHUE U30IPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

CBsi3pb  MeEXIy JaBJICHUEM M CpPEAHE  KUHETUYECKOW  DSHeprueu
MOCTYNAaTEIbHOTO TEIUIOBOTO JIBUKEHHUS MOJIEKYJ HJI€aIbHOr0 raza (OCHOBHOE
ypaBHEHHUE MOJIEKYISIPHO-KMHETUUECKON TEOPUH UJI€aTbHOTO ra3a).

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

TexHu4yeckrue yCTPOWCTBA M TEXHOJOTHMYECKHUE IMPOLECCHI: TEPMOMETP,
O6apomeTp, MoydyeHue HaHOMAaTEepPUaJIoB.

Jemoncmpayuu.

Mogenu IBUXKEHHS YaCTHI] BEILIECTBA.

Mopenb OpOyHOBCKOTO ABUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOT'O JIBUKEHUS.

Huddy3us xugkocTen.

Mogens onbita llTepHa.

[IputsxeHne MONIEKyI.

Mogenu KpUCTAUUIMYECKUX PEIIETOK.

HaGmronenue u rccienoBanue U30MpoIecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmMuKym.

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

N3yuenne H30TEpPMUUECKOr0 Ipolecca (PEeKOMEHIOBAHO HCMIOJIb30BAHUE
uudpoBoi 1adopaTopun).

N3ydenne n30X0pHOro nporecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUH IS
TEPMOJIUHAMHUYECKOW CHUCTEMBI. BHENIHNE 1 BHYTpeHHUE apamerpsl. [lapamerpsl
TEPMOJIUHAMUYECKOW CUCTEMBI KAK CPEIHUE 3HAYEHUSI BEJIMYMH, OMUCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.



Hynesoe Hauaio TepMmoauHamuku. (CaMoOnpou3BOJIbHAsA — pelaKcaius
TEPMOANHAMUYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mogens uaeaIbHOrO ra3a B TEPMOJMHAMHUKE — CHCTEMA YpPABHEHUI:
ypaBHeHne MenneneeBa—KianeipoHa M BbIpaXKEHUE JJIsI BHYTPEHHEN JHEPTHUU.
VYciioBUSE TPUMEHUMOCTH 3TOW MOJIENIA: HU3Kas KOHIEHTPAIMS YACTHUIL], BHICOKHE
TeMIreparypsl. BeipakeHue 11l BHYTPEHHEW YHEPIUM OJHOATOMHOI'O HUJIEAIBHOIO
rasa.

KBazucraTnueckre u HECTATUYECKHUE MTPOLECCHI.

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

Tennonepenaya  kak  crmoco0 — W3MEHEHHMSI  BHYTPEHHEH  SHEpruu
TEpPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepmieHusi paborel.  KonBekius,
TEIJIONPOBOIHOCTb, U3TyYEHUE.

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

[lepBpiii  3ak0H TepMoAMHAMUKU. BHyTpenHsiss sHeprus. KonuuectBo
TEIJIOTBI W paboTa Kak Mephl  W3MEHEHHMS  BHYTPEHHEH  JHEpruu
TEPMOJUHAMUYECKONU CUCTEMBI.

Btopoii 3ak0H TEpMOJWHAMUKH JI1 PABHOBECHBIX MPOLECCOB: YEpE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI IPOXOIUT
eAMHCTBEHHAas aauadara. AOCOIIOTHAS TEMIIepaTypa.

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 KII1/I. I{ukn Kapho.

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

TexHuuecKkne YCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: XOJOAUIBHHUK,
KOHJUIIMOHEp, IU3ENIbHBIA M KapOIOpaTOpHBIA JBUTaTenu, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHHM3KUX TEMIEpaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOHOB C
UCTIOJI30BaHUEM TEIUIOBOT'O HACOCA, YTHINU3AINS OMOOPTaHUYECKOT0 TOTUTUBA IS
BBIPAOOTKHU «TEIUIOBOM» U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenune Temneparypsl pu aainadbaTuyecKoM pacIiiupeHuu.

BosnymHoe orauso.

CpaBHeHME yAENBHBIX TEINIOEMKOCTEN BEIIECTB.



CnocoObl UI3MEHEHUSI BHYTPEHHEH YHEPTHUH.

UccnenoBanue anuabaTHOrO Mpolecca.

KomrnprorepHblie MOAENH TEIIOBBIX JBUTaTEICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue yaenpHOU TEI0EMKOCTH.

HccnenoBanue npouecca OCTHIBAaHUS BEIIECTBA.

HccnenoBanne aguadbaTHOro mporecca.

N3ydyeHne B3aMMOCBS3M JHEPIUU MEXKMOJEKYJIAPHOTO B3aWUMOJECHCTBUSA U
TeMIEpaTypbl KUTIEHUS )KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazosvie nepexoobwl.

[TapooOpa3oBanne u KoHjaeHcalusg. lcmapenue W KumneHue. Y IielabHas
TeIJI0Ta MapooOpa3oOBaHMUs.

HacepllieHHble W HEHachllleHHbIE Mapbl. KauecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH W JABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEpaTypbl, UX HE3aBUCUMOCTh
0T 00BbEMA HACBIIIEHHOT O Napa. 3aBUCUMOCTh TEMIEPATYPhI KUIIEHUS OT IaBJICHUS
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.

JHlebopmanum TBEpOTO Tena. Pactsokenue u cxxatue. 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 PACIIMPEHUs 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 TEXHOJOTMYECKHE TMPOLECCHI:  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.



Kanumsipasie siBneHusl.

Mopenu HEHbBIOTOHOBCKOM KUJKOCTH.

CriocoObl u3MepeHus BIaKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIUIMYECKOTO BEIECTBA.

Bunbr negopmarninii.

Hab6mronerune mansix nedopmarmii.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCITAPEHUS JKUIKOCTEN.

N3mepenue yaenpHON TEIUIOTHI IUIABICHUS JIbAA.

N3ydeHne CBOMCTB HACBIILICHHBIX IAaPOB.

N3mepenne aOCOMIOTHON BIIaXXHOCTH BO3JyXa M OILIGHKAa MAacChl MapoB B
NIOMEUIEHUH.

N3mepenne ko pdpuimenTa noBEpXHOCTHOTO HATSKEHHUS.

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. [IpOBOAHMKM, IHAJIEKTPUKA U  IOJYHPOBOJHUKH.
DJIeMEHTapHbI AJIEKTPUUECKUU 3apsii. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsza.

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

DrekTpruecKkoe nose. Ero aeicTBre Ha dJIEKTPUYECKHE 3apSbl.

Hanpsok€anocts  anmekTpuueckoro  mosisi.  [IpoOuHbil  3apsa.  JIuauwm
HANPsLDKEHHOCTHU AJEKTPUYECKOro noist. OqHOPOIHOE 3IIEKTPUYECKOE TOJIE.

[ToTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO NOJIsl. Pa3HOCTH NMOTEHIMAIOB H
HampspkeHue. [loTeHnmanbHas SHeprus 3apsaa B AJIEKTPOCTATUYECKOM  IOJIE.
[ToreHuman snexkTpocTaTnyeckoro nois. CBs3b HANPSKEHHOCTH TMOJI U PA3HOCTH
NOTEHUHAIOB ISl AJIEKTPOCTATUYECKOro Tmoyid (Kak OAHOPOJHOIO, TaK M
HEOIHOPOHOTO).

[IpuHIMT CynepnO3ULN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apspbkeHHOUM cdepnl. [lome
PaBHOMEPHO 3apsbKEHHOro mo o0béMy Imiapa. [lonme paBHOMEpHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JIMHUN HANpPSXKEHHOCTH 3THUX TOJEH H
SKBUITOTEHLIMAJIBHBIX TOBEPXHOCTEN.

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

JIMDneKTpUKu B DIIEKTPOCTATUYECKOM  TIOJIE. Jlndnextpuyueckas
IIPOHUIIAEMOCTH BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTH IIIOCKOTO
KOHJIEHCATOpa.

[TapamenbHOE coequHeHnEe KOHAEHCATOPOB. [locnenoBarenbHoe coequHEHNE
KOHJIEHCATOPOB.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

JIBr>KeHHe 3apsyKEHHOM YaCTULBI B OJHOPOIHOM JIEKTPUUECKOM TIOJIE.

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

Jemoncmpayuu.

YCTpOUCTBO M MMPUHIUIL IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUYECKOE TOJIE 3aPSIKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopnens anekTpocratudeckoro reHeparopa (Ban ne ['paada).

[IpOBOIHUKM B AIIEKTPUUYECKOM ITOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA IMMOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH ILJIOCKOIO KOHJAEHCAaTOpa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus AIEKTPUUECKOTrO MO 3aPSKEHHOTO KOHAEHCATOpA.

3apsiika v pa3psika KOHJIEHCATopa 4Yepe3 PE3UCTop.

Yuenuueckuit skcnepumenm, nabopamopnsie 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 MIOTEHIIMAJIOB (HampsHKEHUs ) npu
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. Hampsokenne U u DJ1C é.

3akoH Oma 11 ydacTKa LeMH.

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

[TocnenoBarenpHOE, MAPAILIENBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHHUKOB.
Pacuér pazBeTBin€éHHBIX dekTpruueckux 1enei. [Ipasuna Kupxroda.



Pabora snextpuyeckoro Toka. 3akon [[xoynsa—Jlenna.

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

DOJIC m BHYTpEHHEE CONPOTUBIICHME HCTOYHHKA TOKa. 3akoH Oma i
MOJIHOW  (3aMKHYTOM) DJIEKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

Konnencarop B nienu NOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenue cuitbl TOKa U HAPSIKEHHUS.

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 CONPOTHUBIIEHUS MPU MOCTOSTHHOM
HaIPSKEHHH.

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

CnocoObl coeuHeHns UCTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanne pazHOCTH MOTEHIMATIOB MEXAY MOJIOCAMU MCTOYHHKA TOKA
OT CWJIbI TOKA B LICIIH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanne cMENaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepeHune yaenbHOro ConpoTUBIEHUS POBOJHUKOB.

UccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANpPSKEHUS JJISI JIaMIIbI
HaKaJMBaHUS.

YBenuueHue npejesna usMepeHus ammnepmerpa (BoiabTMeTpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUSI NCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu JJ]C raabBaHUYECKOrO0 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMBIKaHUH.

HccnenoBanne pazHOCTH MOTEHIMATIOB MEXAY MOJIOCAMHA MCTOYHHKA TOKA
OT CHWJIBI TOKA B IIETH.

HccnenoBanne 3aBUCMMOCTH TOJIE3HOM MOIIHOCTHA MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paziuuHbix cpedax.

DNeKTpuuecKass MPOBOAUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPABIX METAJJIOB. 3aBUCHUMOCTh COIPOTUBICHUSI METAIOB OT
TeMIieparypsl. CBEpXIIPOBOAUMOCTb.



DJIEKTPUYECKUI TOK B BakyyMe. CBOWCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOaHUKWY. CobctBeHHas " IpUMECHas IPOBOJIMMOCTh
noaynpoBogHUKOB. CBoiicTBa p—N-nepexoaa. [loaynpoBoaHUKOBbIE TIPUOOPBHI.

DIIEKTPUYECKHM TOK B BJEKTPOJIUTAX. IJIEKTPOJIUTHUYECKAS JIUCCOLIMALINS.
DIekTponu3. 3akoHbl Papajes sl JNEKTPOIu3a.

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

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHUE: TIa30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-TyueBas TpyOKa, MOJYHNPOBOAHUKOBBIE MNPUOOPHI: U0/,
TpPaH3UCTOp, (OTONMONA, CBETOAMOA, TalbBaHUKA, paQUHUPOBAHHE MEJH,
BBIIIJIaBKA aTIOMHUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI 25ekTponusa Papajes.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

CpaBHeHUE MPOBOAMMOCTH METAIIJIOB U MOJIYIIPOBOJAHUKOB.

OnHOCTOPOHHSSI MPOBOAMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Habmronenue anexrposnusa.

N3Mmepenue 3apsga 0OTHOBAJIECHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTM  COIIPOTHMBIIEHUS ~ TEPMOPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsaTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3HYeCKU NMPAKTHKYM.

Crnioco0b! n3MepeHus: GU3NYECKUX BEUYMH C UCIIOJIB30BAHMEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX MaTYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTA M3MEPEHUN (PU3UUECKUX BEIUYMH.
OueHka rpaHul NOrPeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHHM, HCCICAOBAHUM  3aBUCUMOCTEUN
(u3HUeCcKNX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THNOTe3 (BBIOOp W3 pador,
OMMMCAaHHBIX B  TEMAaTUYECKUX  pasznenax «YUYEHHYECKMH  HKCHEPHMEHT,
JabopaTopHbIC padOThI, MPAKTUKYM)).

MexnpeaMeTHbIE CBSI3H.

N3yyenne kypca ¢uszukum yrayonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YYETOM COJZIEPIKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€H C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmnole noHAMUS, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
nOo3HaHuA: SIBICHHWE, Hay4yHbId (DakT, rumoresa, (pusmyeckas BEIUYMHA, 3aKOH,



TeOopus, HAOIIOJICHUE, OKCIICPUMEHT, MOJACIUPOBAHUE, MOCIb, HW3MEPCHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE MPUOOPHI, IUPPOBas TaOOPaATOPHSI.

Mamemamuka: penieHue CUCTEMbl YypaBHeHUUW. JluHeWHas QyHKIMS,
napabouna, runep0Oona, ux rpauku U cBoiicTBa. TpUroHOMeTpuYecKHe (PyHKIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.
BekTopsl 1 UX IPOEKITMU Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

Buonozua: MmexaHndeckoe JBMKECHHE B KUBOW mpupoze, 1uddys3us, ocMoc,
TEIUIOOOMEH JKMBBIX OPTaHW3MOB, TEIJIOBOE 3arpsA3HEHHE OKPYKAIOIICH Cpebl,
YTHIN3AIUs OMOOPTaHMYECKOrO0 TOIUIMBA JIJI1  BBIPAOOTKH  «TEIJIOBOM» U
ANIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSKEHHUE U KalWJUISIPHBIE SIBIICHUS B TIPUPO/IE,
ANIEKTPUUECKUE SBJICHUS B )KUBOU MIPHUPO/IE.

Xumusa: IUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHHUE AaTOMOB M MOJEKYII,
MOJIb BEIllECTBa, MOJSpHAas Macca, IMOJIydYeHHME HaHOMATepuajoB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJN, KUIAKOCTEH U Ta30B, KUJIKHE KPUCTAILIBI, SJICKTPUUECKUE
CBOMCTBA METAJIJIOB, JJICKTPOIUTHYCCKAS JUCCOIMAIINS, TAThbBAHUKA, SJIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpagpua: BnaxuocTb BO3Ayxa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE JBIKEHUU C HCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKITUU
(KpOHIITEHH, peméryaTbiec KOHCTPYKITUH), WUCIOJIb30BAaHUE 3aKOHOB COXPAaHCHHUS
MEXaHUKHA B TEXHUKE (TUPOCKOI, BOJOMET W JPYTHE), ABUTATENb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOIUIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
TIOJTYYCHHsSI COBPEMEHHBIX MaTepHaioB, B TOM UHCJIE HAHOMATEepPUAIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTaTHUeCKas 3alluTa, 3a3€MJICHHE SJIEKTPONpPUOOPOB,
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 MPOBOJAHUKA C TOKOM (IPSIMOTO IMPOBOJHMKA, KATYIIKH U
KpyroBoro BuTka). OneIT Jpcresa.

Cuna Amnepa, €€ HanpaBICHUE U MOYJIb.

Cuiia JlopeHnua, €€ HanpaBieHUE U MOAYJIb. JIBUKEHUE 3apSKEHHON YaCTHLIbI
B OJHOPOJHOM MarHuTHOM Ioje. Pabora cuisl Jlopenna.

MaruautHoe nosne B Beuiecte. DeppoMarHeTuky, napa- U JTHAMarHeTHKH.



TexHuueckue YCTPOﬁCTBa N  TCXHOJIOIMYCCKHUC IIPOLCCCHI: IPUMCHCHHUC

MTOCTOSTHHBIX MarHuTOB, AJICKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJICKTpOoABUTATETb SIKOOH, YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

KaptnHa  nuHMI  WHAYKIMA  MAarHUTHOTO  TOJs  TOJOCOBOIO U
MIOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

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

B3aumopenicterue 1ByX IpOBOAHUKOB C TOKOM.

Cuia Amrnepa.

JerictBrue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

Habmronenue nBuxkeHus mydyka 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMD JNEUCTBUSA ANEKTPOU3MEPUTEIIBHOTO npubdopa
MarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre MarHUTHOTO MOJISL MOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (peppOMarHeTHUKOB.

HccnenoBanue aeicTBUS OCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

Nsmepenne cuibl Amiiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIbI TOKA.

Onpenenenne MAarHUTHOW MHAYKIIMYA Ha OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. dnexmpomazHumnas uHOYKYUA.

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

OJC wHAYKUMH B TPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karylika HMHAYKTUBHOCTH B LENH HOCTOSHHOTO TOKA.
SABnenune camonHaykuuu. IJ{C caMOMHIYKIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHU4YecKre YCTpPOMCTBA M TEXHOJOTMUECKHE MPOLIECChl: MHAYKIUOHHAS
11€4Yb, COJIEHOUJ, 3aIIUTA OT JICKTPU3ALNUU TEJl IPU JIBUKEHUU B MArHUTHOM I10JI€
3emuI.

Jemoncmpayuu.

Habmronenne ssBieHus 3J1eKTPOMArHUTHOW HHTYKITHH.

UccnenoBanne 3aBucumoctd DJC HHAYKUMH OT CKOPOCTU HU3MEHEHUS
MAarHMuTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne mMarauTa B alFOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

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

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanue ABICHUSA 3JIEKTPOMAarHUTHOW MHIYKIIUH.

OnpeneneHre UHIYKIIMU BUXPEBOI'0 MAarHUTHOTO TTOJISL.

UccnenoBanue siBIeHUS] CAMOUHYKIIUH.

COopka MoJieH 3JIEKTPOMarHUTHOT'O TeHepaTopa.

Pa3gea 5. KoJsie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koyedanus.

KonebarensHast cucrema. CBOOOIHBIE KOIEOAHUS.

[Mapmonnyeckue konebanus. Kunemarnueckoe U JUHAMUYECKOE OMUCAHUE.
DHepPreTuYecKoe ONMUCaHUE (3aKOH COXPAHEHUs MEXaHWYECKOW 3Hepruu). BoiBon
JTUHAMHUYECKOTO OMUCAHUS TaPMOHUYECKUX KOJICOAHUI U3 MX SHEPreTUYeCKOro u
KMHEMATUYECKOrO OMUCAHUS.

Awmrutyna u daza konebanuit. CBA3b aMIUIUTYABl KOJeOaHUM HCXOTHOMN
BEJIMYUHBI C aMIUTUTYAaMU KoJie0aHU €€ CKOPOCTU U YCKOPEHHUSI.

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

[TonsTue o 3aTyxatouux KoneOaHusx. BeiHyxaeHHbIe KoeOaHus. Pe3oHaHc.
PesonancHas kpuBasg. BiusHue 3aryxaHus Ha BHUJI PE30HAHCHOW KpHUBOM.
ABTOKOJICOaHMS.

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

Jlemoncmpayuu.

3anuch K0J1e0aTeNbHOTO IBHKECHHUS.

HaGmronenne HE3aBUCUMOCTH TIEPHOJAa MAJIBIX KOJieOaHUH rpy3a HA HATH OT
AMILTUTY/IbI.

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

UccnenoBanne konedaHuWi rpy3a Ha MAacCCUBHOM TPYKHUHE C LEJBIO
dbopMupoBaHus NMpeCTaBICHUN 00 HIeabHOM MOJIETU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHMsI SHEPTUU MPU KOJICOaHUSX Tpy3a Ha MPY>KUHE.

UccnenoBanrie BBIHYKICHHBIX KOJICOaHU.

Habnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, nPAKMUKYM.



N3mepenne mnepuoga CBOOOJIHBIX KOJIEOAHWM HHUTSHOTO W MPYKUHHOTO
MasTHUKOB.

N3yuyenue 3aK0HOB JBIKEHUS TeJa B XO7€ KOJIEOaHUW HA YIPYTOM IMO/IBECE.

N3yuenne nBUKEHUS HUTSTHOTO MasiTHUKA.

[IpeobpazoBanue SHEPTHUU B IPY>KUHHOM MasiTHUKE.

UccnenoBanre yObIBaHUSI aMIUTUTY/ bl 3aTyXalOIMIMUX KOJIEOAHMIA.

UccnenoBanre BIHYKICHHBIX KOJICOAHU.

Tema 2. dnexkmpomazHumHnsle KoaedaAHUA.

Konebarenpubiit koHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJeOaHUS B
ujearbHOM KoJjeOaTenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsia KOHAEHCaTOpa ¢ aMIUTHTYA0W CHIIBI TOKa B KOJIEOATETHbHOM KOHTYPE.

3aK0OH COXpaHEHUS PHEPTUU B UJI€aIbHOM KoJjie0aTeTbHOM KOHTYpE.

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

[lepemennblii TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIMTYOHOE U
JEHUCTBYIOIIEE 3HAYCHHE CHJIBI TOKAa W HaIpsDKEHUS TOpH pa3iudHou (opme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHHU.

CunycouJianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOpP M KaTyIIKa
WHJYKTUBHOCTH B LIETIHM CUHYCOWJAJIBHOTO NMEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsKeHU.

Wneansubiii  Tpancopmartop. IlpomsBonactBo, mepemadya M mMoTpedIeHUE
3JIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKH TMPU MPOU3ZBOACTBE 3eKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS JIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHu4yeckre ycTpOMCTBAa M TEXHOJIOTMYECKUE MPOLECCHI: 3JIEKTPUYECKUI
3BOHOK, T€HEPATOp MEPEMEHHOr0 TOKA, JTUHUU 3JIEKTponepeaay.

Hemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuummiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXarolKX 3JIEKTPOMArHUTHBIX KOJIEOAHUM.

Mopenb 3JIEKTPOMarHUTHOT O TeHEpaTopa.

BriHyXIeHHBIE CHHYCOUATBHBIE KOJICOaHUsI.

Pe3ucrop, kaTyiika MHIYKTUBHOCTH W KOHACHCATOp B IEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpPA, KaTYIIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoicTBO U IPUHLIUIN AEUCTBUS TpaHCPopmaTopa.



Mognenbs AMHUM 3JIEKTpONepeaayH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKMUKyMm.

N3ydenue Tpanchopmaropa.

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

Habmonenue 31eKTpoOMarHUTHOIO Pe30HaHCa.

HccnenoBanue paboOThl HCTOYHUKOB CBETA B IIENIH 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
nudpakuuys.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. 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,
noJspu3aiys, “HTepdepeHns u TudpaKims.

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

[IpuHIUMIIBI paguOCBsI3U U TeNeBUACHUS. Pagunonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHuueckne ycTpoilcTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
UHCTPYMEHTBI, pajap, paauorpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOJI0TBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 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 cBsI3u IPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJIOW W
4acTOTOM KOJIEOaHU.

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

Oo6napyxeHue nHGPaKpacHOTO U YIAbTPahUOIETOBOTO U3TyUCHHU.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.



N3yueHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

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

OTtpaxkenue cBeTa. 3aKOHbI oTpakeHHs cBeTa. IlocTpoeHue n3obpakeHuit B
iockoM 3epkaie. Cepuueckue 3epkana.

[IpenomieHue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. OTHOCHUTENBHBIA NTOKA3aTeNb NpeaoMieHus. [IoCTOSIHCTBO 4acTOThI
CBETa U COOTHOLICHHE IUIMH BOJIH IPHU MEPEXOJE MOHOXPOMATHUYECKOIO CBETA
yepes3 rpaHully paszena AByX ONTUYECKUX CPEN.

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

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

CobOuparomiue u pacceuBaromve JuH3bL. ToHkas mauH3a. DOKycHOE
pacCTOsIHUE U ONTHYECKas Cuia TOHKOW JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO
paccTosHUSl TOHKOM cQepruyeckoil JUH3bI OT €€ NeOMETPUM U OTHOCHTEIHHOIO
NIOKAa3aTeNs IPETOMIICHHUS.

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

Xop Jy4a, MPOMIEANIETO JIMH3Y MOJ IMPOHW3BOJBHBIM YIJIOM K €€ TJIaBHOMN
ontuueckor ocu. IlocTpoeHne wu300pakeHU TOYKM W OTpe3Ka MPsIMOM B
coOMparoluX U pacCEMBAOIIMNX JUH3aX U UX CUCTEMAX.

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

[Ipenens IpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. HWHTepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMOJIEHWS MAaKCUMMYyMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHOU
KapTHHE OT JBYX KOIEpEHTHBIX HWCTOYHHMKOB. IlpuMepbl KilacCHYECKUX
UHTEPPEPEHLIMOHHBIX CXEM.

HNudpaknus cBera. JudpakuronHas pemérka. YclIOBUE HAOIIOIEHUS
[JIABHBIX ~MAakKCUMyMOB IIpM TAJE€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUuhpPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckrue yCTPOMCTBA M TEXHOJIOTMYECKME NIPOLIECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, HMpOCBETICHUE
OIITHKH, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKECHHUSI CBETA.



WccnenoBanue npeiaoMiieHUs CBETA.

HabGntonenune nogHoro BHyTpEeHHEr0 oTpakeHusi. Mojiennb CBETOBO/IA.

UccnenoBanre xoma CBETOBBIX IMYYKOB YEpe3 IUIOCKOMApaILIEIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanuie CBONCTB N300pasKeHUN B JTMH3aX.

Mopenu MUKpocKomna, TeJIeCKona.

Hab6mronenmne natepdepenium cpera.

Habmronenue 11BeTOB TOHKUX TUIEHOK.

Habmonenue nudpakiuu ceera.

N3yyenune nudpakiimoOHHON PEMIETKY.

Ha6mronenune nudpakiimoHHOTO CIIEKTpa.

Habmonenue nucnepcuu cBera.

Halnronenue nonsipuzanuu cBera.

[IpumeHeHre noIApOUIOB ISl U3YYCHHUSI MEXaHUYECKHUX HATPSIKEHUI.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot, nPAKMUKYM.

N3mepenne nokaszaTesns NpeioMIIeHHs CTEKIIa.

WccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BeliecTBa (Ha
pUMEpPE KUIKHUX JIUH3).

N3mepenne poKyCHOro pacCTOSHMSI pacCEUBAOIINX JIUH3.

[Tonyuyenue n3o00paxeHusi B CHCTEME U3 ITIOCKOT0 3€pKajla U JIMH3BI.

[Tonyyenue n300paxeHusi B CHCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Habntonenune nudpaxkuuu, nHTEpPEpEHINH U MOISIPU3ALUN CBETA.

N3yuenne nonspuzanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHUKA.

N3yyenue naTepPEpeHIINM J1a3epHOT0 U3ITYYCHUS Ha JIBYX IIEJSAX.

Habmonenne nucnepcun.

Hab6mronenue n uccnenoBanue AuQGPaKkimoOHHOTO CIIEKTpa.

N3mepenune IiuHbl CBETOBOW BOJIHBI.

[Tonydyenue criekTpa M3Iy4yeHUs CBETOIMOAA MPHU MOMOILIU TU(PAKIIMOHHON
PELIETKMU.

Pa3nes 6. OcHOBBI cIeNIUAJIBLHON TEOPUU OTHOCHTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHON  wHTepBanl.  [IpeoOpazoBanus  JlopeHra.
VYcenoBue npryMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAILEHUE JUTHHBI.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

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



TexHuueckue YCTPOMCTBA W TEXHOJIOTHYECKHE IPOILIECChl: CIYTHUKOBBIE
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. KBanTtoBasi ¢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. 3akonsl hoTodddexra. YpaBHeHNE
OinmreitHa 11 potodddekra. «KpacHas rpanuna» Gororddexra.

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

BomHoBbIe cBoMcTBa yacthl. Bonuel ne bpoita. [{nuna BonHb! ne bpoins u
pasMepnl 00JacTH JIOKaNM3allMu JBWXKYyleWcs vactuibl. KopmyckymnspHo-
BOJIHOBOH Ayanu3M. [{udpakims >7eKTpOHOB HAa KpHUCTaJIax.

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

TexHu4ecKre YCTPOMCTBA MU TEXHOJIOTMYECKHE MPOLECCH: CIEKTPOMETD,
dotornemeHT, (HOTOMATUMK, TYHHENIbHBIA MHUKPOCKON, COJHEYHas Oarapes,
CBETOAMO/.

Jlemoncmpayuu.

®dotor(PheKT HA yCTAaHOBKE C [IMHKOBOM MJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEro (poTodddekra.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CseTonuon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Uccnenosanue Gporopesucropa.

N3mepenune noctostHHoM [nanka Ha ocHOBE HcciienoBanus Gorodddekra.

UccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOJIMO]] OT HAIIPSIKEHUS.

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 3HEPTrUU aTOMa BOJOPOJIA.

CnoHTaHHOE U BBIHYKJIEHHOE U31ydeHHe cBeTa. Jlazep.

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

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habnronenne nuHeyaThiX CIEKTPOB.

Y CTpONCTBO M AEUCTBUE CUETUNKA HOHU3UPYIOIIUX YACTHULL.

Omnpenenenue IIMHBI BOJHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HaOmronenue TMHER4aTOro CrekTpa.

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

Tema 3. Dusuka amomMHo20 A0PA U INEMEHMAPHBIX YACHUY,.

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

PanuoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnaz. ['amma-u3nydeHue.

3aKOH pAJIMOAKTHBHOIO pacnajga. PaguoakTUBHBIE W30TONBI B IPUPOJIE.
CBolicTBa MOHM3HMPYIOUIETO W3JIY4YCHHs. BiusHHE paguoOakKTUBHOCTH Ha KUBBIC
opranusmbl. EctecTBeHHbIN (POH n3nydenus. JJozumerpusi.

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

SAnepubie peakuuu. [lenenue u cuntes saep. Anepusie peakropsbl. [Tpobdnemsl
YOPaBISIEMOIO TEPMOSIAEPHOTO CHUHTE3a. JKOJIOTUYECKHUE AaCHEKThl pPa3BUTHA
AJIEPHON YHEPTETHUKHU.

Mertoabl perucTpanuy 1 UCCIEA0BAHUS FJIEMEHTAPHBIX YaCTHII.

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

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

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHu4yeckre yCTpoMCTBa M TEXHOJIOTMYECKUE MPOLECCHI: TO3UMETP, KaMepa
Bunbcona, snaepHbli peakTop, TEPMOSACPHBIA peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAS TOMOTpadusl.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

UccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTOrpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue nornomieHus OeTa-4acTUIl aTFOMHUHHEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3UKH.



Otansl pa3BUTUS acTPOHOMHUH. [IpUKIIaHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
actpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3UKUA JIE OOBIACHEHHS MPUPOJIBI
KOCMUYECKUX OOBEKTOB.

Mertonbpl aCTpOHOMHUYECKHX HCCAeAOBaHUNA. (COBPEMEHHBIE ONTHYECKUE
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 .

3BE311bI, X OCHOBHBIE XapaKTEPUCTHUKU. J(MarpaMMa «CreKTpaibHbIN Kiacc —
CBETHUMOCTb». 3BE3/Ibl TJIABHOM MOCIEA0BATEILHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJI 3BE3]l TJIABHOM MOCJIEA0BATEIBHOCTU. BHYTpeHHEE CTpOEeHHE
3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U »BOoMonMU ColHLA U
3BE3]1. DTanbl )KU3HH 3BE3 .

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 bonbmoro B3psiBa. PenukToBOE H3MydeHHE.

Macmrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnnie mpoOaemMbl aCTPOHOMHUHU.

Yuenuueckue nadnooenus.

Habntonenus 3B€3qH0oro HeOa HEBOOPYKEHHBIM IJ1a30M C HCHOJIb30BAHHEM
KOMITHIOTEPHBIX TPWIOKEHUM JJIsI ONpeeIeHUs TTOJIOKEHUS HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi CEBEpHOro MOJyIIapusl U SIPKUE
3BE3/bI.

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

Du3HYeCKU NMPAKTHKYM.

CriocoOb1 u3Mepenns (PU3NIECKUX BEIUYHH C MCTIOIH30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIIHHBIX NPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTH U3MEPEHUN (HPU3UUECKUX BEIUYHH.
OueHka rpaHul NOrPEeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUN  3aBUCHUMOCTEU
(u3HUeCcKNX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pasnenax «YUYEHHYECKUH  HKCHEPHMEHT,
1abopaTopHbI€ pabOThI, TPAKTUKYM).

O6o0maroiee NOBTOPEHUE.



OO6o0uIeHne 1 cucTeMaTu3anusl CoJep KaHus pasziesoB Kypca «MexaHukay,
«MonekynspHas Qu3rMKa U TEPMOJAUHAMUKAY, «NEeKTpoauHaMuKkay, «Konebanus
U BOJIHBDY, «OCHOBBI CIEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
(duznka», «I€MEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢Qusuku u acTpoHOMUHM B DIKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAIbHON M ATHUYECKOH chepax AeaTeIbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAYEHUE ONKCATEIbHOM,
CUCTEMATU3UpYIOLIEH, OOBSICHUTENIbHOM M  MPOTHOCTHUYECKOW  (PyHKIMIA
buznueckoil Teopuu, poiib GU3NUECKONW TEOPUU B POPMUPOBAHUM MPEACTABICHUIMI
0 (¢u3nUecKor KapTUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPA B 00IIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

WN3yyenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS C YYETOM COJZIEPIKATEIbHBIX MEXIIPEAMETHBIX CBSI3€U C Kypcamu
MaTeMAaTHUKH, OMOJIOTUHU, XUMUH, TeOTrpaQuH U TEXHOIOTHH.

Mesicnpeomemmuvie nOHAmMUA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHOZ0
no3HaHuA: SBICHUE, HaydyHbId (akT, rumoresa, (usmveckas BeTUYMHA, 3aKOH,
TEOpHsi, HaONIO/IEHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOENIb, H3MEPEHUE,
MOTPEUTHOCTH U3MEPEHUHN, U3MEPUTENBHBIE TPUOOPHI, ITUpPOBas 1a00paTOpuUs.

Mamemamuka: peunieHUE CHCTEMbl YypaBHEHHMH. TpUTrOHOMETpHUYECKHE
GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbIe 3JIeMEHTApHBIX (QyHKUMWA. [Ipu3Haku MomgoOusi TPEyroabHUKOB,
ornpeJieNIeHne IoNaau TUIOCKUX GUryp u oobemMa Tel.

Buonozusa: >nextpuyeckue SBJICHUS B KUBOW MpUPOJE, KojeOaTelbHbIE
JBIKEHUS B JKMBOW MNPUPOJE, SKOJIOTMYECKHE PHUCKH MPHU IPOU3BOICTBE
ANIEKTPOIHEPIUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  cpeisl,
yJIbTPa3ByKOBasi JIMAarHOCTHKAa B MEIUIMHE, ONTHUYECKUE SBJICHUS B >KUBOU
IPUPO/IE.

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

TI'eocpaghusn: warHutHble TMONOCAa 3€MJIM, 3aJ€KH MArHUTHBIX PYI,
dboTochEMKA 3eMHOM ITOBEPXHOCTH, cericMorpad.

Texnonocua: TpPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
aNeKTpoaBUraTeNb SIkoOu, reHepaTop MEPEeMEHHOro TOKa, WHIYKIMOHHAsS Ieyb,
JVMHUM 3JIEKTpOIepeaay, JEKTPOABHUraTeNb, pajap, palluoNpUEMHUK, TEIEBU30D,
antenHa, TtenepoH, CBY-meub, yabTpa3ByKoBass JUAarHOCTHKAa B TEXHUKE,



HpOCKIII/IOHHHﬁ arrmapar, BOJIOKOHHAA OIITHKA, COJIHCYHAs 68.Tap65{, CIIYTHHKOBBLIC
I'[pI/IéMHI/IKI/I, AACPpHAA SHCPI'CTUKA U SKOJIOI'MYCCKUC ACIICKThI eé Pa3BUTHA.



IIJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHNM A ITPOI'PAMMBI 10 ®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 BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOUIUX
TPaJULUOHHBIM IIEHHOCTSIM POCCHUHCKOT0o OOIIEeCTBa, pPACHIMPEHHE >KU3HEHHOI'O
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEANN3ALNNA OCHOBHBIX HAIpPaBICHUMN
BOCIIUTATENIbHOU JIEATEIIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOr0 BOCIMTAHUSA

e Cc(hOPMUPOBAHHOCTh TPAXKIAHCKOM  MO3MLIMU  OOyyaromierocss  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOr0 0OIIECTBA;

e TMPUHATHE TPAAUIHUOHHBIX OOLIECYETIOBEYECKUX TI'yMaHUCTHUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B HHTEPECAX IPAKAAHCKOIO
oOmiecTBa, yd4acTBOBaTh B CaMOYIpaBJ€HUM B 00pa3oBaTElbHOU
OpraHu3anuu;

e YMEHHME B3aUMOJICUCTBOBATb C  COLUMUAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (PYHKIHUAMU U HA3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUSA:

e c(hopmMuUpOBaHHOCTH POCCHICKOMN IpaXX 1aHCKOMN UJIEHTUYHOCTH,
MIaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUMCKUX YYEHBIX B 00J1acTU (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

e c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOIO TOBECHUS;

e CIOCOOHOCTBH OLIEHUBATh CUTYallMI0O U NPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSACh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCIIE B AEATEIbHOCTH YYEHOIO;

e OCO3HaHHUE JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMUMBOTO OYAYIIETO.

3CTETHYECKOr0 BOCIIMTAHMA:

e DOCTETHUYECKOE OTHOLIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAy4YHOIO
TBOPYECTBA, MPUCYLIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:



HUHTEPEC K pa3InyHbIM cdepaM NpodheCCHOHATLHON ACSITEIBHOCTH, B TOM
YHClie CBS3aHHBIM C (U3WKOH ¥ TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOp Oymyiiel nmpodeccun U peam30BbIBaTh COOCTBEHHbBIC
KU3HCHHBIC TUTAHBI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O U CamMOOOpa3OBaHUIO B
001acTy (U3UKU Ha TPOTSKEHUU BCEH KU3HU.

IKOJOIrHI€CKOro BOCMuTanud:

c(hOpMUPOBAHHOCTh IKOJOTUUYECKON KYIbTYpPbl, OCO3HAHUE TII00ATBHOTO
XapakTepa IKOJIOTHUECKUX Mpodiem;

IUIAHUPOBAHUE W OCYIIECTBIIEHUE JIEMCTBUU B OKPYXXAlOUIEW cpelne Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOrO Pa3BUTHSI YEJIIOBEUECTBA;

pacIIMPEHUE OIbITA JIEITEILHOCTH 3KOJOTMYECKON HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HUKE.

HEHHOCTH HAYYHOI'0O IMIO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3NUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAYYHOH JESATENBHOCTH, TOTOBHOCTh B IIPOLIECCE
U3y4eHUs (PU3UKH OCYIIECTBISATH TMPOEKTHYIO M HCCIEIOBATEIHCKYIO
JEATENBbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
Ba3oBble Jjorunueckue JelcTBUA:

CaMOCTOATENBFHO  (OPMYIUPOBATh H  aKTyaJIH3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEACNATh e JeATEIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTECPUH UX
JOCTIKCHUS,

BBISIBJSITH  3aKOHOMEPHOCTH W TMPOTHUBOPEYHSI B  paccMaTpUBaeMbIX
(bU3HUECKUX SIBICHUSX;

pa3pabaThIBaTh IJIaH PEHICHHS TPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIITUXCS
MaTepPHAIBHBIX ¥ HEMaTepUATbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBHE
PE3YJIBTATOB LIETISIM, OTICHUBATh PUCKHU MOCIIEICTBUN e TEIHLHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATHL PabOTy B  YCIOBHSIX pPEaIbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBarejbcKe 1eCTBUA:

BJIa/IETh HAYYHOH TEPMUHOJIOTHUEH, KIIFOUEBBIMH MOHATUSMU U METOIAMU
(bu3nuecKol HayKu;



BJIAJE€Th  HABbIKAMH  Y4€OHO-MCCIIEJOBATEIBCKOM W IMPOEKTHOM
NESTEIbHOCTY B 00JaCTH (DU3MKH, CIIOCOOHOCTBIO M T'OTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJOB pelieHuss 3a1ady  (U3HUecKoro
COJIEP>KAHMSI, IPUMEHEHHIO Pa3IMYHbIX METOA0B MO3HAHUS;

BJIAJETh BHUAAMH JIEATEIBHOCTH [0 TOJYyYEHHIO HOBOI'O 3HAaHUS, €ro
MHTEpIIpeTalnu, IpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHbIX Y4eOHBIX
CUTyallUsiX, B TOM YHCJI€ MPHU CO3/IaHUU Y4E€OHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISIBIISITh TIPUYMHHO-CIIEJCTBEHHBIE CBSI3U M aKTYaJlU3UpoBaTh 3ajady,
BBIJIBUIaThb TUIOTE3y €€ pElIeHUs, HaxOAWTb AapryMEHThl IS
JIOKa3aTeIbCTBA CBOMX YTBEP)KICHMM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelleHus;

aHAJIM3UPOBATh IIOJIYYEHHbIE B XOJ€ PELICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBHSX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3a/ayd B 0Opa30BaTEIbHOM
JESITEIbHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh NPUOOPETEHHBI OIIBIT;
YMETh MEPEHOCUTh 3HAaHHUA MO (U3MKE B MPAKTUYECKYI0 001acTh
KU3HENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEH, IIPEAJIaraTh OPUTMHAIBHBIE ITOAXO0/bI U PEILIECHNUS;
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAOIINE abTEPHATUBHBIEC PEIICHMUS.

Pabora ¢ nagopmanueii:

BJIA/IETh HAaBbIKAMHU NOJy4YyeHUs MH(pOpMaluu (PU3HUECKOTO COJAEpIKaHUS
U3 HCTOYHHUKOB Pa3HbIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIISTh IOHCK,
aHalu3, CHCTEMATH3alMI0 M HHTEPIpPETAlri0 HHPOPMAIUH PA3IUYHBIX
BUJIOB ¥ ()OPM TIPE/ICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCTIOJb30BaTh CpeACcTBa HMHMDOPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMA B  pEMIEHWH KOTHUTUBHBIX, KOMMYHHKAaTHUBHBIX U
OpPraHM3alMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBaHUI APrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepexeHus,, MPaBOBBIX W
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOr0 COAEP)KaHHUS B PA3NIMYHBIX (PopmaTax C
yuéTOM Ha3zHadeHuss HWH(pOpMalUMU M LEJIEBOM ayluTOpUH, BBIOUpas
ONTUMANIbHYIO (hOPMY IPEJCTABICHUS U BU3YAIU3ALUH.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUSA:



OCYIICCTBJISATh OOIIEHHEe Ha Yypokax (U3UKK U BO BHE-ypOUHOU
JIEATENBHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTyallud MW CMsT4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOUYKY 3PEHUS C UCIIOIb30BAHUEM
S3bIKOBBIX CPEJNICTB;

IIOHUMAaThb W  HWCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOM U
WHAUBUIYaTbHON pabOThI;

BBHIOMpaTh TEMATUKy W METOJbl COBMECTHBIX JCUCTBUMA C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN Ka)XJOI'0 YJICHA KOJUIEKTUBA,

MIPUHUMATh LEJIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPAMHHUPOBATh JICMCTBUSL MO €€ JOCTUXKEHUIO: COCTaBJISATh IUIaH
JEUCTBUH, pacrpeAeisiTh POJIK C YIETOM MHEHHM y9aCTHUKOB, OOCYXIaTh
pe3ynbTaThl COBMECTHOM pabOoThI;

OLICHWBATh KAa4€CTBO CBOETO BKJIAJAa M KaXJOTrO YYaCTHHMKAa KOMAaHIbI B
o011 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE NPOEKTHI, OLEHUBATh WAEU C IIO3ULMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETHUYECKOE MOBEACHUE B PA3IAYHBIX
CUTyallusiXx, TMpOSBISATH  TBOPYECTBO U  BOOOpakeHUE,  OBbITh
VHUIMATUBHBIM.

PeryasiTuBHBIE YHHBepCAJbHbIE YUeOHbIE AeilicTBUS
Camoopranusanus:

CaMOCTOSTEIBHO OCYUIECTBJISATH IO3HABATENIBHYIO JICSTEIBHOCTH B
ob0nactTd (U3MKM W aCTPOHOMHUH, BBISBISATH MPOOJEMBbI, CTABUTh M
(bopMyIIHpOBaTh COOCTBEHHBIC 33/1aUH;

CaMOCTOSATENBHO COCTABIATH IUIAH PEIICHUS] PACUETHBIX M KAYECTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUSI MPAKTHYECKOM pabOThl ¢ yU4E€TOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNIOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacupsiTh  paMKd  yd4eOHOro TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTEHNH;

JieNnaTh OCO3HAHHBIM BHIOOP, apryMEHTHpPOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTb 34 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JIPYAMIMH B 00JIaCTH
(GU3KMKHK, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA W KYJIbTYPHBIM
YPOBEHb.

CaMOKOHTpOJIL, AMOIHMOHAJIbHBIN HHTE/JIEKT:



JIaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B AEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIETSM;

BJIaJICTh HAaBBIKAMHM II03HABATCIILHOM peQICKCHM KaK OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBaHHUI;

HCIIOB30BaTh MNPUEMBI pedIeKCUU I8 OIEHKH CHUTYyalluh, BBhIOOpa
BEPHOTI'O PEUICHUS;

YMETh OLIEHUBAaTh PUCKA U CBOEBPEMEHHO NPUHUMATH PELIEHUS I10 HX
CHIDKCHHUIO;

NPUHUMATh MOTHUBBI U APryMEHTHl APYIUX [PU AHAIU3E PE3YIbTATOB
JICATEIIbHOCTH;

MPUHUMATH CeOsl, TOHMUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

MPUHUMAaTh MOTHBBI M apryMEHTBI APYTHX MPU aHAJIU3€ PE3YJIbTATOB
JICSITEIILHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIUMX HA OLIUOKHU.

B mpormecce mocTrkeHUs JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPAMMBI IO
dbuzuke I ypOBHS CpeaHero oOmero o0pa3oBaHMs Yy O0ydYaroIIuXcCs

COBEPIIIEHCTBYETCS HYMOITMOHATIbHBIN WHTEJIEKT, IpEe/IoJIaratomun
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHWS,  BKIIOYAIOMIETO  CIIOCOOHOCTh  TOHMMAaTh  CBOE

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

caMOperyJIupOBaHUs, BKIIOYAIONIEr0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCS K
HMOIIMOHATLHBIM HU3MEHEHUSIM U TPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIINH, BKIIOUYAIOMICH CTPEMJICHUE K JTOCTHKCHHIO TSN
U yCIIeXy, ONTUMHU3M, HHAIIMATHBHOCTh, YMCHHUE JCHCTBOBATh, UCXOSI U3
CBOMX BO3MO>KHOCTEH;

OMIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOIIMOHAIHLHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro TPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMANIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTH  BBICTpAUBAThH
OTHOIICHUS C APYTHUMH JIOJbMHU, 3a00THTHCS, MPOSBISITH HHTEPEC W
paspematb KOH(QIUKTHIL.

IMPEAMETHBIE PE3YJIbTATDI



K xoniy obOydyenuss B 10 knacce mnpeaMeTHbIE pPe3yJdbTaThl Ha YriyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

MOHUMATh POJb (U3UKK B  OKOHOMHYECKOH, TEXHOJIOTHYSCKOM,
HKOJIOTUYECKOM, COLMATIbHOM M 3THYECKON cdepax eATeIbHOCTH
4eJl0BeKa, pOJib U MECTO (PM3MKU B COBPEMEHHOW HAy4YHON KapTHUHE MUpAa,
3HAUEHUE OIUCATEIBHOM, CHUCTEMATU3UPYIONIEH, OOBICHUTEIBHOU U
IIPOTHOCTUYECKON  (DYHKIUH  (PU3HYECKONH TEOpUH —  MEXaHHKH,
MOJICKYJISIPHON (PMBUKH U TEPMOJUHAMHUKH, POJIb (PU3UUYECKON TEOpPUHU B
(GbopMHUpPOBAaHUU MPEACTABICHUNA O (PU3UUECKON KapTHHE MUPA;

paznuyaTth YCJIOBHS TNPUMEHHMMOCTH Mojeled (U3MYEeCKuX Tel U
IIPOIICCCOB  (SBJICHWI): HWHEpIIMAbHAs CHUCTeMa OTcuéra, abCOIIOTHO
TBEPAOE TENO, MaTepuajbHasi TOUYKA, PABHOYCKOPEHHOE JBUKECHUE,
CBOOOJIHOE TMajieHHe, aOCOMIOTHO ympyras nedopmarusi, aOCONIOTHO
yrapyroe v abCONIOTHO HEYIIPYTroe CTOJIKHOBEHHSI, MOJIEITH T'a3a, KUIAKOCTH
U TBEPJOTO (KPUCTAJUIMYECKOI0) Tela, UACAIbHBIM a3, TOYEUHBIN 3apsl,
OTHOPOJHOE 3JIEKTPUUYECKOE TOJIE;

pasznuyarh yclioBUsA (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, MOHUMATh BCEOOIIMN XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OrPaHUYEHHOCTh UCITOIB30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh W OOBSICHITH MEXAaHMUECKHE TMPOLECChl U  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJOKEHUS U 3aKOHbI MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYIbl KHHEMAaTUKH DPABHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpazoBaHus [amuies AJisi CKOPOCTH W MEpEeMENICHUs,
3aKOHbI HbIOTOHA, TIPUHIUI ~ OTHOCUTENbHOCTH ['amuies, 3aKoH
BCEMUPHOT'O TATOTEHUS, 3aKOHBl COXPAHEHUs MUMITYJIbCA U MEXAHUYECKOU
OHEPTUH, CBSI3b PadOTHI CHJIBI C M3MEHEHHEM MEXaHWMYEeCKOW 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;

aHAJIM3UPOBATH U OOBSCHATH TEILJIOBBIE MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHoBHbIe TmoOJokeHUsT MKT u 3aKkoHBI MONEKYISIpHON (QUHKH U
TepMOAMHAMUKHK (CBSA3b JABJEHUS UCAIBHOIO Ta3a CcoO CcpeaHew
KUHETHUYECKOW SHEPrHed TEIUIOBOTO JBW)KEHHS W KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEUIECTBA CO CpPEOHEH KHUHETHYECKOMN
DHEPryuer TEIUIOBOI'O JIBMKEHMS €r0 YaCTHL, CBS3b JABJICHUS UIIEATBHOIO
raza ¢ KOHUCHTPAIMEW MOJIEKYJ M €ro TEMIIEpATypOWl, YpaBHECHUE
MenneneeBa—Kmnaneiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUs PHEPrUM B TEIUIOBBIX MPOIECCax), MPU TOM HCMOIL30BaTh
MaTeMaTU4YECKOE BbIpaKEHUE 3aKOHOB, yKa3bIBaTh YCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneiipona;

aHAU3UPOBATH U OOBSICHATH JJICKTPUUYECKUE SBJICHUS, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHMSI M 3aKOHBI JJICKTPOJAMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOT O 3apsja, 3aKOH Kyiona, MIOTEHLIMAIBHOCTh
AIEKTPOCTATUYECKOTO II0JI1, MNPUHUHUIN CYNEPHO3ULUN DIECKTPUUECKUX
MOJIEH, MPU ATOM YKasblBasg yCJIOBUS NMPUMEHUMOCTH 3akoHa KyioHna, a
TAK)K€ MPAKTUYECKUA BAXKHBIC COOTHOILICHMS: 3aKOHBI OMa JJis y4yacTka
Henu W JUId 3aMKHYTOM D3JIEKTPUYECKOW Lenu, 3akoH J[xoyns—Jlenua,
npaswia Kupxroda, 3akonsr dapajes A1 371€KTPoan3a);

ONMUCHIBaTh (PU3NYECKUE TPOILECChl W SIBJICHUS, HWCIOIb3YysSl BEIUYUHBI:
MIEpEMELLEHUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TENA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, [aBJI€HUE, NOTEHUUAJIbHAsI DSHEPrus, KUHETUYECKas
SHEPTUsi, MEXaHWYecKasi SHeprusi, padoTa CUIIbI, LHEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, Cuiia TSXKECTH, CWiIa YNPYTrOCTH, CWJia TPEHHUS, MOIIHOCTb,
DHEPTHs B3aMMOJCUCTBUA Tena ¢ 3eMi€d BONMM3U €€ TMOBEPXHOCTH,
SHEprus ymnpyroi jgedopManviyi TMPYKUHBI, KOJIMYECTBO TEIUIOTHI,
a0coJoTHasl TeMmreparypa Tena, padora B TEpMOJAMHAMUKE, BHYTPEHHSS
SHEpPrusi HIEaJbHOIO0 OJHOATOMHOIO rasa, paboTa HACAJbHOIO rasa,
OTHOCHUTEINIbHAsl BJAXHOCTh Bo3nyxa, KIIJI wuaeanbHOro TEmioBoro
JIBUTATENS; JJIEKTPUUECKOE T0JIE, HANPSIKEHHOCTD AJIEKTPUUYECKOTO MO,
HanpsH>KEHHOCTh  TOJISE TOYEYHOrO 3apsja WIM 3apsDKEHHOro Iiapa B
BAKYyM€ W B JMDJICKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOrO IO,
pa3HOCTh  MOTEHIMAJOB,  DJJIEKTPOABWKYIIas CWja, Ccuwia  TOKa,
HaIlpsDKEHHWE, MOIIHOCTh TOKA, JJIEKTPUYECKass €EMKOCTh IIIOCKOrO
KOHJIEHCATOpa, CONPOTHUBIICHUE ydacTKa LENU C MOCJIEAOBATEIbHBIM U
MapajuieIbHbIM COEAMHEHUEM PE3UCTOPOB, SHEPTHUSA INEKTPUUECKOTO MO
KOHJIEHCATOPa;

OOBSICHATH ~ OCOOCHHOCTM  TPOTEKaHWUs  (PU3WYECKUX  SBIICHUM:
MEXaHUYECKOE JBIKEHUE, TEIUIOBOE JBM)KEHHE YACTHI[ BENIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JBIKeHUE, nuddy3usi, ucnapeHue,
KUIIEHUE U KOHIEHCAIMs, IJIaBJICHUE U KPUCTAIUIN3alusl, HAIIPABIEHHOCTD
TEIUIONEPENAYH, JICKTPU3ALHUS TEJl, SKBUNOTEHIUAIBHOCTh MMOBEPXHOCTHU
3apsIKEHHOT O TTPOBOIHUKA;

MPOBOJUTH UCCIIEAOBAaHUE 3aBUCUMOCTH OJTHON (PU3UYECKON BEIIMUUHBI OT
Ipyro €  HCHOJIb30BAHUEM  NPSAMBIX  M3MEPEHUH, [IPU  ITOM
KOHCTPYHUPOBATh yCTAHOBKY, (DUKCHUPOBATh pPE3YyIbTaThl MOIYYECHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUJAE TpPapUKOB C Y4ETOM



a0COJIIOTHBIX MOTPENTHOCTEN U3MEPEHUH, JIeJIaTh BBIBOBI MO PE3yJibTaTaM
UCCIIEJOBAHNUS;

MPOBOJUTh KOCBEHHbIC H3MEPEHHS (U3MUECKUX BEIMYUH, TPU ITOM
BBHIOMpaTh ONTUMAIbHBI METOJI W3MEPEHUs, OIEHUBATH AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MIPOBOJAUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHOW TUIIOTE3bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIYyYEHHbIE PEe3yJbTaThl M JI€JIlaTh BBIBOJ O CTaTyce NpPeasOKEHHOU
TUIIOTE3HI;

coOroIaTh TpaBmiia 0€30MaCHOTO TPY/Ja MPH MPOBEACHUU MCCIIEIOBAHUN
B paMKax y4eOHOro DJKCIIEPUMEHTA, TMpaKTUKymMa ©  y4eOHo-
HCCIIEN0BATEIBCKOM M TIPOEKTHOM JIESTEIIbBHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYA0OBAHMS;

pemiaTth pacy€THbIE 3aJayd C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
(bu3nYecKor MOJENbIO: HA OCHOBAaHWMM aHajIu3a YCJIOBUSI OOOCHOBBIBATH
BBIOOp (u3Mueckoil Mopenu, OTBedaroued TpeOOBaHUSIM 3aJlauH,
OpUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
bu3nuecKux TEOpUW MpPU MCIHOJIB30BAHUU MATEMATHUYECKUX METO/I0B
penieHus 3aja4, MPOBOAUTH PACUEThl HA OCHOBAaHUU MMEIOIUXCS JaHHBIX,
aHAJIM3UPOBATh PE3YJbTaThl M KOPPEKTHUPOBATH METOMABI PEIICHUs ¢
Y4ETOM MOJTYYEHHBIX PE3YIbTATOB;

pemath KayeCTBEHHBbIC 3ajaud, TpeOylolue NPUMEHEHUS 3HaHUW U3
Pa3HBIX pa3JeNoB Kypca (PU3MKH, a TAKKE UHTErPALMU 3HAHUN U3 JIPYTUX
MpPEAMETOB ©CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTMUECKYIO
LETIOYKY PACCyKIE€HUM C ONOPOM HAa U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKUE SIBICHUS;

UCIIOBb30BaTh TEOPETUYECKUE 3HAaHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIAIIOB PaOOTHI U3MEPHUTEILHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTMYECKHX MTPOLIECCOB;

NPUBOJAUTH MPUMEPHI BKJAJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKU, B OOBSACHEHHE MPOLIECCOB OKPYKAIOLIEIO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OI[EHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHOM
NESTETPHOCTH YEJNOBEKa, CBS3aHHOW C (PU3WYECKUMH MPOIECCaMHU, C
MO3UIINI HKOJIOTMUECKON O€30MacCHOCTH, MPE/ICTABICHUN O pallMOHATLHOM
MIPUPOJIONIOJIB30BAHUM, & TAKXKE PA3yMHOM MCIOJIb30BAHUM JOCTHKEHUMN
HAyKM M TEXHOJOTWM JJisi JaldbHEHIIEro pa3BUTHS YEJIOBEUECKOTO
o0111ecTBa;



MPUMCHSITh Pa3IndHbIe CIIOCOOBI padoThl ¢ MHpOpManuerd (U3NIECKOTO
COJICP)KaHMSI C HKCIOJIB30BAHHEM COBPEMCHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUM, TIPU STOM HCIOIB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUU ISl TIOMCKA, TEepepadOTKU W TPEAbSBICHHS Y4eOHOW U
HAyYHO-TIOMYJISAPHON WH(GOPMAIMH, CTPYKTYPUPOBAHUS ¥ UHTEPIPETAINH
uH(pOpMAIUK, TOJYYEHHOM U3 PA3JIUYHBIX HCTOYHHKOB, KPUTHYECKH
aHAIM3UPOBATH  TONydaeMmMyl0  WHGOpPMAIMI0O ©  OICHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWUH, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA UH(OpMalUu;

MIPOSIBIISATH OpraHU3aIMOHHbIE U MO03HABATEIbHBIC yMEHUs
CaMOCTOSITEJILHOTO ~ TMPHOOPETEHHMs] HOBBIX 3HAaHUW B TIpoliecce
BBITIOJTHEHUS ITPOCKTHBIX U yUeOHO-HCCIIeIOBATEIIBCKUX padoT;

paboTaTh B TPYyNIE C HCIOJTHCHUEM pPa3UYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PA0OTy TPYIIIbI, PAlIMOHAIBHO PaCHpPEICIsaTh ACATEIBHOCTD
B HECTaHJAPTHBIX CUTYalUsX, aJeKBaTHO OIICHWBATH BKJIAQJ KaXJIOTO U3
YYaCTHHUKOB TPYTIIBI B PEIICHUE paCCMAaTPUBAEMON TTPOOIIEMBI,

MPOSIBJIATh MOTUBAIIMIO K Oyaymiel mpodecCHoOHANbHOW ASATEIBHOCTH 10
CHEIUATBHOCTIM (DHU3UKO-TEXHUYECKOT0 TIPOQuIIS.

K xoumy oOyuenust B 11 knacce mpenMeTHbIE pe3yibTaThl Ha YriIyOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHUH:

MOHUMATh POJb  (U3UKA B  SKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMATILHOM M 3TUYECKOM cdepax AEsITEIbHOCTH YeI0BEKa, POJb U MECTO
GU3NKH B COBPEMEHHOW HAYYHOW KapTHHE MHpA, POJb ACTPOHOMHUU B
MPAKTUYECKON  JEATENBbHOCTH YEJIOBEKA W  JAIBHEWIIEM HAay4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHHE ONHUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBACHUTEIHHON W TPOTHOCTUYECKOW (PYyHKIMH (U3UYECKOW TEOpUU —
ANEKTPOJANHAMUKH, CHEUHATBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuku, poiab GU3NIECKON Teopuu B (HOPMUPOBAHWUHU TPEACTABICHHUN O
(bu3nueckoil KapTUHE MHpa, MECTO (PU3MUECKOW KapTUHBI MUpa B 00IIEM
pALlYy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUN O IPUPO/IE;
pa3nuyaTh YCJIOBHS TNPUMEHHMMOCTH Mojaeled (U3MYECKuX Tel U
IPOLIECCOB  (ABJICHUI): OJHOPOAHOE JIIEKTPUUYECKOE M  OJHOPOJHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MATEMAaTUUECKUN MasSTHUK,
UJCaNbHBIA MPY>KUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI, WJEaJIbHbBIN
Kosie0aTenbHbIN KOHTYp, TOHKAS JIMH3a, MOJIETIeH aToMa, aTOMHOTO SiApa |
KBAaHTOBOM MOJIEJIHN CBETA;

paziuuath YCJIOBHUS (TpaHUIbI, O0JACTH) MPUMEHUMOCTH (HUUYECKUX
3aKOHOB, MOHUMATh BCEOOIIMN XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OrPaHUYEHHOCTh UCMOJb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJIM3UPOBATh U OOBACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SIBJICHMS,
UCIIOJIb3Ysl OCHOBHBIEC TIOJIOKEHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CHELUAJIBHOW  TEOPUM  OTHOCUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOrO 3apsana, cuina Awmmnepa, cwia JlopeHna, 3akoH
DNEKTPOMAarHUTHOM  MHAYKUWMH, mpaBwio Jlenma, cBsa3p  OJIC
CaMOMHIYKIIMM B D3JIEMEHTE DJJIEKTPUYECKOM I€NM CO CKOPOCTBIO
U3MEHEHUs]  CWIBl  TOKa,  IOCTYJIaTbl  CHEUUAJIbHOM  TEOpUU
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHAJIM3UPOBATH U OOBSICHITH KBAHTOBBIE MPOLECCHI U ABJICHUS, UCTIOIb3Ys
MOJIOKEHUS] ~ KBAHTOBOM  (u3uku  (ypaBHEHHWE  DUWHINTEHHA IS
dororddexra, mepBbIi U  BTOpOM mocTyinatel bopa, mpuHIUI
COOTHOILIEHUs HeomnpenenéHHocTed ['elizeHOepra, 3aKOHbI COXpaHEHUs
3apsAI0BOTO U MacCOBOT'O YUCEN W DHEPrUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacmaaa);

OINKUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIOJIb3YyS BEIUYHUHBI:
HANpsHDKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUIECKOT O
NoJis, pPa3HOCThb TMOTEHIMAJOB, OJJIEKTPOABMKYIAS CHJIA, WHIYKLHUA
MarHUTHOrO IIOJI, MarHUTHBIA IOTOK, cwia Amnepa, UHIYKTHBHOCTD,
ANEKTPOABIKYILAsA CUlIa CAMOMWHIYKLUHH, 3HEPrusi MArHUTHOIO IOJIA
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMMIYJbC, TOJIHAs DSHEPrus,
DHEPrusi TOKOsI CBOOOJHON 4YaCTHUIbl, DHEPrUsi M HUMIYJIbC (DOTOHA,
MacCOBOE YHCJIO U 3aps A1ipa, SJHEPTHsI CBA3H s1pa;

OOBSCHATH  OCOOEHHOCTM  MPOTEKaHUs  (PUIMYECKUX  SIBJICHUM:
AIIEKTPOMAarHuTHasl MHAYKIHUSA, CAMOMHAYKIMS, PE30HAHC, MHTep(epeHuus
BOJIH, Judpakius, JIUCIEpPCHsi, TOJHOE BHYTPEHHEE OTpa)kKeHUE,
dorosnextpuueckuit 3pdext (pororddexr), ampda- m OeTa-pacnajbl
aaep, raMMa-u3iaydeHue saep, (u3ndecKue MPHUHIMIBI CIEKTPATbHOTO
aHaiM3a M paboThl J1a3epa;

OIpEAENATh HaIpaBiICHUE WHIAYKIUW MArHUTHOTO MOJS MPOBOJHUKA C
TOKOM, clibl AMniepa u cuibl JIopeHna;

CTPOUTH M300pakeHne, CO3AaBAEMOE MIIOCKUM 3€pKaioM, TOHKOW JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIIOJNATAIIINE ACTPOHOMHUYECKUE TOHSTHUS, TEOPUU U
3aKOHBI /i aHajdu3a U OOBICHEHHA (PUBNYECKUX  MPOIECCOB,
NPOUCXONAIINX B 3BE3[aX, B 3BE3AHBIX CUCTEMAaX, B MEKIaTaKTUUECKON
cpene; IBUKEHUSI HeOECHBIX TeJl, IBOJIIOIUU 3BE3]] M BeeneHHoi;
IPOBOJNUTh MCCIEIOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TNPSIMBIX HM3MEPEHUH, MpPH OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThbl MOJTYYEHHOM 3aBUCHUMOCTHU



bu3MueckuxX BEIMYMH B BHUAE TpapUKOB C YU4ETOM aOCOIIOTHBIX
NOTPEIIHOCTE  W3MEPEHUH,  JelaTh  BBIBOABI IO  PE3yJbTaTam
UCCJIEI0BAaHNS;

IPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMH, IMPU ITOM
BBIOMpATh ONTHUMAJIbHBIA METOJ M3MEPEHUs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPELTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH OMBITHI 110 MPOBEPKE MPEMIOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIYYCHHBIE PE3yNbTaThl U J€NaTh BBIBOJ O CTaTyce MpeasIoKEeHHOU
TUIOTE3bI;

OIHCHIBATh METOBI ITOJIYYEHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;
coOJiro1aTh paBujia OE30MacHOro Tpy/Ja MpU MPOBEASCHUU UCCIICIOBAHUI
B paMKax yde0HOro OSKCHEpUMEHTa, IPAaKTUKymMa U  y4eOHO-
WCCIIEIOBATEIbCKOM W IIPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAaHUEM
WU3MEPUTEIIBHBIX YCTPONCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemate pacy€THbBIE 3aJa4d C SIBHO 3aJaHHOM W HEABHO 3aJaHHOU
(¢u3nyecKkol MOJAENbI0: Ha OCHOBAHWU AaHAJIM3a YCJIOBUS BbIOMpATh
¢usnyeckue MojeNnu, OTBEYalllue TPeOOBaHUSAM 3aJauyd, HPUMEHATH
(GopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIATHl (PUINUYECKUX TEOPHIl
OpU  UCIIOJIB30BAaHUM MAaTEeMaTUYECKUX METOJOB pEILIeHUs  3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAHWH MMEIOIIMXCS JAaHHBIX, aHAIU3UPOBATh
pe3ysbTaThl U KOPPEKTUPOBATH METOJBI PEIICHHS C YUYETOM IOJYYEHHBIX
pE3YJIbTATOB;

pelath KadyecTBEHHbIE 3aJaud, TpeOyroume NpUMEHEHUs 3HaHUW U3
Pa3HbIX pa3/enoB Kypca (PU3MKH, a TAaK)KE MHTErpaly 3HAHUN U3 IPYrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAWBATh JIOTHYECKYIO
LENOYKY PacCyKJE€HUI ¢ OMOPOIl HA U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUSA [ OOBSICHEHHS OCHOBHBIX
IPUHIMIOB PaOOThl U3MEPUTENIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

IOPUBOAUTH TNPUMEPH BKJIAJa POCCUWCKUX U 3apyOeXHBIX Y4EHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBACHEHHE NPOLECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OLIEHUBAThH MOCIEACTBUS OBITOBOM M POU3BOJCTBEHHOM
JESTEIbHOCTU 4YEJIOBEKAa, CBSA3aHHOM € (PU3MYECKMMM IpOLiecCaMu, C
HO3UIMH 3KOJOrH4ecKor 0€30MacHOCTH, MPEACTABIECHUH O paliOHATbHOM
IPUPOAOIONB30BAHUN, & TAKXKE PAa3yMHOM HCIIONb30BAHUU JTOCTHKEHUMN



HAYKM W TEXHOJOTMHA [UIsl JalbHEHIIEro pa3BUTHUS YEJIOBEYECKOTO
00111eCTBA;

NPUMEHSTh pa3inyHble CrOcoObl paboThl ¢ MHbOpManHe (u3nIecKoro
COZIEpXKaHUSI C HCIOJIB30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTH, TIPU 3TOM HCIOIB30BaTh COBPEMEHHbIE HMH(OpPMAIIMOHHBIC
TEXHOJIOTMM Il TIOMCKa, NepepabOTKU U NPEAbsBICHUA Y4eOHOH W
HAYYHO-TIOMYJISIPHON WHGOPMAITNH, CTPYKTYPUPOBAHUS M UHTEPIPETAINH
uHpOpMAIMU, TOTYYEHHOM M3 PaA3TUYHBIX HCTOYHHKOB, KPUTHUECKU
aHATM3UPOBATh  MONy4YaeMmMylo  HWHpOpMammiO ¥ OLEHWBaTh &
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA UH(OpMaInu;

TPOSIBIISITH OpTaHHU3aIMOHHBIC " MO3HABATENbHBIC YMEHHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHHMs] HOBBIX 3HAaHUM B Tpolecce
BBITIOJIHEHUS POSKTHBIX U yU4eOHO-HCCIIEIOBATEIbCKUX padoT;

paboTath B TpYIINE C HCIOJHEHHWEM pa3IHYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIMOHATIBHO PACIPENETATh AEATEIHHOCTh
B HECTaHJApTHBIX CUTYalUSX, aJ€KBATHO OLICHUBATh BKJIAJl KaXIOTO W3
YYaCTHUKOB TPYIIIbI B PEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

NPOSIBISTH MOTUBAIMIO K OynyImiel mpodeCcCHOHATbHOU ASITETbHOCTH IO
CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOT 0 IPODUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB 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 COXPAaHEHUS 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 cperax 6
Hroro o pazgeny 54
Pazzen 5. PUBHUYECKHUIN MPAKTUKYM
5.1 Du3nvecKuil NPakKTUKYM 16 16
Wroro no pazueny 16
PesepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B 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 CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

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 ACTPOHOMUHU U ACTPODPU3IUKU

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 MIPEIMETHOTO COJICPIKAHUS U OTIBITa 15
' JeSITeILHOCTH, IPUOOPETEHHOTO MPH
n3zyueHnu kypca ¢usuku 10 — 11 kmaccos
Hroro no pazueny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HNOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrponbnbie | IMpakririeckie 121[3yqe1mﬂ :)Iﬁ[g;onaTeanme
padoThbI padoTsbI pecypenI
1 dusuka — pyHIaMeHTaIbHas HayKa O 1
npupoze
5 HayuHbIil MeTO MO3HAHUS U METOABI 1
UCCIIeIOBaHMS (PU3MUECKUX SBICHUH
DKCIEPUMEHT U TEOpHs B MPOLECCE
3 no3HaHus npupoasl. Habmronexnue u 1
HKCHEPUMEHT B (PU3UKE
4 CrniocoObl u3mMepeHus: GU3NIECKUX BEJIUYHH 1
AOGCo0THAS M OTHOCHUTEIbHAS
5 MOTPEUIHOCTH U3MEPEHUH (PU3NUECKUX 1
BEJIMYMH
MogenupoBanue B ¢pusuke. Poib u Mecto
5 ¢u3uKu B OpMHUPOBAHUH COBPEMEHHOMN 1
Hay4YHOHN KapTUHBI MUPA, B IPAKTUYECKOU
JEeSATENbHOCTH JIF0IeH
Mexanuueckoe aBuxenue. Cucrema
7 orcyera. OTHOCUTEIEHOCTh MEXaHHUECKOTO 1
nerxkenHwus. [Ipsimast u oOpatHas 3agaqn
MEXaHUKU
3 Paaunyc-BekTop MaTepHanbHON TOUKH, €TI0 1

IIPOEKIMU Ha OCH KoopAuHaT. Tpaekropusi.




ITepememienue. CkopocTh. X mpoekuuu Ha
OCH KOOpJIWHAT

PaBHOMEpHOE NIPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHrue paBHOMEPHOTO
IPSIMOJIMHEHOTO JIBUKCHMUS

10

CroxxeHue nepeMenieHnil 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

CBoOomHOe majieHne. Y CKopeHue
CBOOOIHOI0 NajieHusI. 3aBUCUMOCTh
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.
LIeHTpOCTPEMUTENIBHOE U MTOJIHOE
YCKOpEHHue

16

KonTponbHas pabota no teme
"Kunematuka"

17

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




HGI/IHepHI/IaJ'II)HBIe CUCTEMBI 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 Cua TSKeCTH B YCKOPEHHE CBOOOTHOTO
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 BUsbI cui

25 TpeHus. JIBHKEHUE B KUIKOCTH U ra3e 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




paBHOBecHsl TBepAOro Teia. Buss
paBHOBECHS

30

Pemenue 3amau

31

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

32

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

33

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

34

MowmeHT HUMITYJIbCa MaTCpHaHBHOﬁ 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

Kunernueckas sueprus. Teopema 00
U3MEHEHUH KHHETUYECKON SHEPTUn
MaTepHaibHON TOUKHU

38

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

39

Tpetrbst KocMHUecKast CKOPOCTh. CBs3b
pa6OTI)I HETIOTCHIINAJIbHBIX CHUJII C




WU3MEHEHHEM MEXaHUYECKON SHEPIUH
CUCTEMBI TeJI. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPruu

anyrI/Ie " HEYIIPYTHUEC CTOJIKHOBCHMU.

40 Ypasuenue bepuysuiu 11 uaeanbHOR
KHUJIKOCTU

41 Konrpomnbnas pabora o teme "3aKoHbI
COXpaHEHMsI B MEXaHHUKeE"
PazButue npeacraBineHui o npupoe

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 KommmuectBo 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 TemMrepaTtypa. 3aKkoH
JlanbToHa

50 W3onporieccsl B Uae€anbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIlleCTBA

51 ['paduueckoe npeacraBieHne




M30IIPOIIECCOB: N30TEpMa, U30X0Pa,
n3zobapa

52

OcHoBHoe ypaBHenne MKT

53

Pemenue 3amau

54

CBs13b a0COJTIOTHON TEMITEPATYPHI
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 T /]
CUCTCMBI K TCTIJIOBOMY PABHOBCCHIO

59

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

60

Ypasuenue MenzeneeBa-Knaneiipona u
BBIPAXEHHE [IJIs1 BHYTPEHHEN DHEPTUU

61

Boipakenue st BHyTpEeHHEH SHEPTrUun
OJIHOATOMHOT0 HJI€aIbHOI'O Tra3a.




KBazucrarnyeckue u HeCTaTHUECKHE
MPOIIECCHI

62

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

63

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

64

KoHnBekuus, TenaonpoBoAHOCTb,
U3ITy4eHHUe

65

66

KonuuectBo TemnoTel. Temio&éMKOCTh Tena.
YaenpHas 1 MOJISIpHAs TEIUIOEMKOCTH
BEILIECTBA. Y IeJIbHAS TEIJIOTA CTOPAHUS
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. HeoOpaTumMocTs IpUpOIHBIX
MPOIIECCOB

70

IIpyHIMIIBI 1EWCTBUSA TEIUIOBBIX MAIlKH.
KIIJ

71

Maxkcumansroe 3aauenne KIIJI. Iukin




Kapno

72

Perenue 3amau

73

DKOJIOTHYECKHE aCIEKTHI UCITOIHL30BAHMUS
TEIUIOBBIX ABUTATEJIEU. TeIrioBoe
3arpsi3HEHUE OKPYKAOLIEH Cpelibl

74

Pentenue 3agau

75

O06o001IeHre U CUCTeMAaTU3aIHs 3HAHUN TI0
teme "Tepmoaunamuka. TernoBbie
MaIuHbI"

76

KonTponbHas pabota no teme
"Tepmonunamuka. TernaoBbie MalIuHbI"

77

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

78

HacpimienHble 1 HEHACHIIIICHHBIC TTAPHI.
KauecTtBeHHast 3aBUCHMOCTD IIJIOTHOCTH U
JaBJICHHS HACBHIIIEHHOTO Tapa OT
TEMIIEPaTyphl, UX HE3aBUCUMOCTD OT
00bE€Ma HACHIIIIEHHOTO TTapa. 3aBUCUMOCTh
TEMIIEpATyphl KATICHUS OT JaBJICHUS B
JKHMJIKOCTH

79

Brnaxnocth Bo3ayxa. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BJIAYKHOCTD

80

Perenue 3amau

81

TBépnoe Teno. Kpucrannuueckue u
amMopdHble Texa. AHU30TPONHUS CBOWCTB
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

[TpeoGpa3oBanue sHeprun B (ha30BbIX
nepexonax

86

VYpaBHeHue TerIoBoro H6ananca

87

Pemenue 3amau

88

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

89

O0001IEeHne U cUCTEMATH3AIHAS 3HAHUN 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
da3oBbIe IEpexoab"

90

KontponbHas pabota nmo Teme "Arperatabie
cocTosiHusA BenlecTBa. Pa3zoBble MEPEXOabl"

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

Onexktpuueckoe nonie. Ero nelictBue Ha
AIEKTPUICCKUE 3aPSIIbI

96

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

97

[loTeHIIManbHOCTD 3IEKTPOCTATHUECKOTO
nosist. Pa3HOCTh NOTEHIIMANIOB U
HaIpsHKeHHe

98

IloTeHnmanbHas YHEPTU 3apsiia B
AIEKTPOCTaTUYECKOM Iose. [lorennman
JIEKTPOCTATUYECKOTO MOJIS

99

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

100

[TpuHLIUTI CYNEPIIO3UIINH STCKTPUUECKUX
HoJIer

101

Perenue 3amau

102

[Tosne Toueunoro 3apsiaa. [loxe paBHOMEPHO
3apsHKEHHOU cdepsl

103

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

104

IIpoBOAHMKY B 3JIEKTPOCTATHUECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsI0B

105

JIM37IeKTpUKY U OTYIPOBOAHUKY 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 O06o011eHrne U CUCTeMAaTH3alHs 3HAaHHUH 110
Teme "DnekTpuueckoe mnosie"

114 KonTtponbHast paboTa mo 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 [locnenoBarenvHOE, MapaiebHOE,

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
MOUHOCTB 3JAEKTPUUECKOTO TOKA.

125 TertoBast MOIITHOCTB, BEIACIIICMas Ha 1
pesucTope

126 Pemenue 3agau 1

127 O/1C n BHyTpeHHEE CONPOTUBIIEHNE 1
HCTOYHHUKA TOKa

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

129 Pemenue 3agau 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
AIEKTPUYECKUN 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 3JIeKTpoIUTOB. 3akoHbl Dapasest
JUISL DJIEKTPOJIN3A

141

DneKTpruyeckuil Tok B razax. [lnazma

142

DJIEKTPUYECKU TOK B BAKyyMe.
BakyymHble ipubopsl

143

DNEeKTPUYECKUM TOK B IIOJIYIPOBOJHUKAX

144

[TomynpoBOIHUKOBBIE TPUOOPHI

145

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

146

PU3NYECKUI MPAKTUKYM TI0 TEME
"N3y4yeHne HEpaBHOMEPHOTO JIBUKEHUS C
LEJIBIO ONPEAEIICHUSI MTHOBEHHOM
ckopocTH"

147

Ou3nyecKuil MPaKTUKYM I10 TEME
"U3mepeHue yCKkopeHus mpu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM




JIBIDKCHUH 10 HAKJIIOHHOM IIJIOCKOCTH' MIIN
"UccnenoBanre 3aBUCUMOCTH ITYTH OT
BPEMEHHU IIPU PABHOYCKOPEHHOM
nBHKeHun"

148

Du3nUeCKil MPaKTUKYM IO TEME
"U3mepenune yckopeHust CBoOOOTHOTO
nagenus” win "M3ydyeHue ABUKECHUS 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 JIBHXKEHUs Opycka
10 HAKJIOHHOM IJIOCKOCTH Ha 3a/1aHHOE
paccTosiHue OT ero Macch”

151

@U3NYECKU IPAKTUKYM I10 TEME
"UccneqoBanue 3aBUCUMOCTH CHIT
YIOPYTOCTH, BOZHUKAIOIIMUX B MPYKUHE U
PE3UHOBOM 00pa3siie, oT ux aepopmanun”
wiu "M3ydeHne ABM)KEHUS CUCTEMBI TeEl,
CBSI3aHHBIX HUTbHIO, IEPEKUHYTON Yepe3
nérkuit 610K"

152

OU3MYECKUI TPAKTUKYM I10 TEME




"U3zmepenne koddduimeHTa TpeHus mno
BEJIMUMHE YIJIOBOT0 KO3 puirienTa
3apucumocty Frp(N)" win "MccnenoBanue
JBIDKEHUS OpycKa 110 HaKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM KO3 (PUITEHTOM
Tpenus" unu "M3ydeHue ABUKEHUS Tpy3a
Ha BaJly ¢ TpeHHeM"

153

@U3NYECKUI 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 C UMITYJIbCOM
cunsl" wim "HccnenoBanue coxpaHeHuUs
UMITyJIbCa MpHU yIIPyrom B3aumoencraun"
wm "M3MepeHne KUHETUYECKOW SHEPTrun
Tesa 1o TOPMO3HOMY ITyTH"

155

OU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUUYECKOT0 Ipolecca
(peKOMeH0BaHO UCIOIb30BaHUE
udpoBoit 1aboparopun)" unn "NU3yueHue
M30X0pHOro mnpouecca" unu "Nzyuenue




n3zobapHoro nporecca" wim "IIpoBepka
ypaBHEHUS COCTOSHUSA"

156

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

157

OU3NYECKHUI TPAKTUKYM I10 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN UCTIApEHUS
)kuakocteit" unum "M3mepenue yaenbHOU
TEIJIOTHI TUIaBieHus Jbaa" win "N3ydenue
CBOMCTB HACBHIIICHHBIX MTApOB" WK
"N3mepenue abCONIIOTHOM BIIaKHOCTH
BO3/lyXa 1 OLIEHKA MacChl IapoB B
nomMenieHun". Msmepenue korpummenTta
MMOBEPXHOCTHOTO HATSKEHUS

158

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

159

OU3MYECKUI TPAKTUKYM I10 TEME




"UccnenoBaHue CMEMIAHHOTO COEIUHEHNS
pe3ucropoB" unu "M3MepeHne yaeabHoro
CONPOTUBIIEHUS IPOBOJIHUKOB" WK
"UccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HATPSDKEHUS 1151 JTaMITbl HaKaTHBaHUs"

160

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

161

162

PesepBHblii ypok. O6001mIeHNE 1
CHCTEMATH3AIIMA 3HAHUN IO 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
cucreMaTu3anys 3HaHuu 1mo reMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON TeOpUn"

166

PeseprHbIil ypok. O6001IeHIE 1
cUucreMaTu3sanus 3HAHHUH 110 TEME




"Tepmoaunamuka. TernnoBsie MaluHb!"

167

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

168

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

169

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

170

PesepBusiit ypok. O6001ICHNE 1
cucreMaTu3anys 3HaHui no reme "Toku B
pa3nuyHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

170

16




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

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

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

MarnuTHO€ 1noJje IPOBOJHUKA C TOKOM.
OmneiT OpcTena

Cuna Amrniepa, €€ HanpaBJiIE€HUE U MOJYJIb

Pemrenue 3agag

IIpumeneHne 3akoHa Ammepa.
DeKTpoU3MepHUTEIbHbIE TPUOOPHI

Cuna JlopeHna, e€ HanpaBJI€HUE U MOTYJTb.
JIBr>keHUE 3apsiKEHHOM YaCTHUIIbI B
OJIHOPOJIHOM MarHUTHOM I10J1€

Pemenue 3amau

Pa6ota cunsl Jlopennia

10

Pemntenue 3agau

11

MarauTtHoe 110JI€ B BEIIIECTBE.
deppoMarHeTuky, napa- U JMaMarHeTUKU

12

OcHoBHBIE CBOMCTBa (heppPOMArHETUKOB.
[Ipumenenune peppoMarHeTHKOB




13

Pemrenue 3agay mo teMme "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
CaMOMHYKIIHH

24 DHeprus MAarHUTHOTO TIOJIST KaTYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE TOJIe

25 Pemenue 3agau

26 O0001IeHre U cUcTEMATH3allHs 3HAHUH 110
Teme "DNeKTpoaguHaMuKa"

97 Kontponbhas pabota o teme
"OnexrpoguHamuka"

28 Konebarenpnas cuctema. CBOOOIHEIC
KoJjeOanus. ['apMoHnYecKkue KojaeOaHus

29 Kunemarnueckoe 1 TUHAMHYECKOE

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




DHepreTudeckoe onucanue. BeiBos
JTUHAMHUYECKOTO OMHUCAHUS TAPMOHUYECKUX

30 Kose0aHU U3 UX SHEPreTHIECKOrO U
KHMHEMAaTUYECKOTO OMUCAHUS

31 Awmmuntyzaa u $asa xonebaHui
Ilepuox u yactora xonedanuil. [lepuox
MaJIbIX CBOOOIHBIX KOJI€OaHUI

32 MareMatuueckoro 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 "Mexannueckue konebanus"

38 DneKTpOMarHuTHBIC 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
3aryxarolue 3JIeKTPOMarHuTHbIC

41 KoJjeOanus1. BeiHyK1eHHbIE

AJIEKTPOMArHUTHBIE KOJICOAHMs




[Tepemennslit Tok. Pe3auctop n 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 HATPSHKEHUS

46 Pe3oHaHC B 35IeKTpUYECKON TSN

47 Pemenne 3anau
WneanbHslif TpancopmaTop.

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

49 anekTpodHeprun. KynbTypa ucnons30BaHus
AIEKTPOIHEPTHH B MOBCEAHEBHOM KU3HH

50 Pemenue 3amay

ol Pemenne 3anau

52 O0600611eHre U cUCTeMaTH3alus 3HAHUN 0
TeMe "DJIeKTpoMarHuTHbIC KojieOaHus"

53 Mexanndeckne BOIHbL. XapaKTepUCTUKHU
MEXaHHYECKHUX BOJTH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTePUCTUKH 3BYKa

56 WNndpas3Byk u yiaprpassyk. lllymosoe

3arps3HEHUE OKPYKAIOLIEN 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 TCICBUACHUS.
Pangunonokanus. D1eKTpOMarHuTHOE
3arpsA3HEHUE OKPYKAIOLIEH Cpebl

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. [Imockoe 3epkaino.
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 IIPCIOMIICHHUA CBCTA

68

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




JIunzpl. @OKyCHOE pacCTOSIHUE U

09 OTITUYECKAs CHJIA JINH3BI

70 [TocTpoenne n300paKeHHI B JIMH3AX U UX
cucreMax. YBeJIUUeHUE 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/IbI €€ U3MEPEHUS

75 Hucnepcus ceeta

76 HNurtepdepennus creta

77 KorepeHTHbIE HCTOYHUKH. Y CIIOBHS
HaOJIOACHNST MAKCUMYMOB 1 MUHUMYMOB

78 Pewenue 3amay

79 [Ipumenenue unTepdepeHun

80 Judpakmus cBeTa

81 JudpakimonHas pemeérka. YciaoBue
Ha0JII0/IEHUS TTIABHBIX MAaKCHUMYMOB

82 Pemenue 3amay

83 [TorepeyHOCTh CBETOBBIX BOJIH.
[Tonspusauusa ceera

84 Pemenue 3amau

85 CBeToBBI€ sIBJICHUS B IPUPOJIE

86 O06o01IeHrne U cucTeMaTU3alusl 3HAHUH 110

Teme "OmnTuka"




87 KontponbHas pabota nmo teme «OnTrka» 1
['paHUIBI TPUMEHUMOCTH KJIACCHYECKOM

88 MEXaHUKHU. 3aKOHBI AIEKTPOJUHAMUKA U 1
MIPUHIIUIT OTHOCUTEIILHOCTH

89 [Toctynatel crienuanbHON TEOPHH 1
OTHOCHTEIIEHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAIL.
[IpeobpaszoBanus Jlopenna. Ycnopue

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

o1 DHeprus ¥ UMIYIbC PEISITUBHCTCKON 1
YaCTHIIBI

92 CBsi3b MaccChl C YJHEPTHEH U UMITYJILCOM 1
PETMATUBUCTCKON YaCTULIBI. DHEPTUs TOKOS

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 DitHmreiHa 175 Gotodddekra. 1
"Kpacnas rpanuna" ¢ororddexra

99 Hasnenue ceera. Ombitsl 1. H. JleGenena

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

101 Bpoiins u pasmepst 0051acTH JTOKaTH3aUN 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 Pemenue pacuétHpIxX 3a1a4
KonTponbhas pabora o temam: "OCHOBBI

107 CTQO", "KopryckynsipHO-BOJTHOBOM
nyanuzm"

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

109 [Toctynater bopa

110 Buns! cnextpos. CrieKTp ypOBHEHN 3HEpruu
aToMa BOJ0poJa

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




YIIPaBIIIEMOT0 TEPMOSAEPHOIO CUHTE3A.
DKOJIOTUYECKHUE aCTIEKThI Pa3BUTHS sIEPHOM
SHEPreTUKU

116

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

117

®dusuka 3a npeaenamu CtannapTHON
Mojenu. TéMHas MaTepust U TEMHAs
sHeprusi. ETMHCTBO (M3MYEeCKO KapTHHBI
MHpa

118

OTalbl pa3sBUTHA aCTPOHOMUU. 3HaucHUE
ACTPOHOMUU

119

[TpuMeHNMOCTD 3aKOHOB (DU3HUKH IS
OOBSICHEHUS IPUPOJIBI KOCMHYECKUX
00BEKTOB. MeTO/ bl aCTPOHOMHYECKHUX
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 CoJiHIA U
3BE3]1

123

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




CBETUMOCTD"

124

3Be3bI IIIaBHOH IT0C/IEA0BATEILHOCTH

125

Buytpennee ctpoenue 38€31. COBpeMEHHbIE
MPEICTABJIEHUS O IPOUCXOKICHUU U
sporonuu CoJiHIA B 3BE311. DTallbl JKU3HU
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

MacmtaOnas ctpykrypa Beenennoii.
Meraranaktuka

129

Hepeménnsie npo6iieMbl aCTPOHOMUUT

130

@U3HYECKUI MPAKTUKYM II0 TEME
"HccmenoBaHue MAarHATHOTO TTOJIS
IMOCTOSTHHBIX MarHUTOB" MJIN
"HccneqoBaHue 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




3JIEKTPOMArHUTHON MHIAYKIMU'" WIIN
"Onpenenenne MHAYKIIMA BUXPEBOTO
MarduTHOTO IT0JIs"

133

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

134

@U3UYECKUI IPAKTUKYM I10 TEME
"N3mepenue neproaa cBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"

135

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

136

@U3NYECKUI MPAKTUKYM IO TEME
"UccnenoBanue nepeMEeHHOTO 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

OU3NYECKUI TPAKTUKYM T10 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 MpuUMepe




x)uakux JuH3)" uin "M3mepenue
(hOKYCHOTO PACCTOSTHHS PACCEHBAIOIITUX
uH3"

140

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

141

@U3HYECKUI IPAKTUKYM II0 TEME
"OnpeneneHue UMITyJIbCa U YHEPTUU
PENATUBUCTCKUX yacTUL (110 poTorpadpusm
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

@U3NYECKUM IPAKTUKYM 110 TEME
"HccnenoBaHue CEKTpa pa3peKEHHOTO
aTOMapHOI0 BOAOPOJa U U3MEPEHUE
noctostHHOM Punbepra"

144

@U3NYECKUI IPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (OHA C
KCTIOJIb30BAHUEM JO3UMETpA" WUIn
"N3yueHune morIoneHus OeTa-4yacTuIl
amoMuHuEM"

145

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




OTIpe/IeTICHUS TTOJIOKEHHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ius CeBepHOro Moylapus 1 spKue
3B&31b1" Wi "HaOmroieHus B TeJIeCKOI
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 QU3HUECKON KapTHHE
MHUpa, MeCTO (PU3NIEeCKON KapTUHBI MHpa B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUN O IPUPOE

149

O0001IeHNE U CUCTEMATHU3ALM 3HAHUH 110
Teme "Kunematuka"

150

O000111eHNE U CUCTEMATU3ALMS 3HAHUHN 110
TteMe "Kunematuka"

151

O000611IeHNE U CHCTEMATH3aIMs 3HAHUH 110
teme "/lunamuka"

152

O00011IeHNE U cUCTEMATHU3aIMs 3HAHUH 110
teme "CTtaTuka TBepJ0ro tena"




153

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

154

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

155

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

156

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

157

O00011IeHNE U cUCTEMATHU3AIM 3HAHUHN 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

O00011IeHME ¥ cCUCTEMATH3AIM 3HAHUN 110
Teme "MarautHoe moJe"

161

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

162

Peseprubiil ypok. O6006meHIE 1
CUCTEMATH3aIU 3HAHUHN 10 TEME
"Mexaundeckue konedanus"

163

PeseprubIil ypok. O6001eHIE 1
CHCTEMaTH3alUs 3HAHUH 10 TEMe
"DeKTpoMarHuTHbIE KoJieOanus "




164

PeseprubIil ypok. O6001eHIE 1
CHCTEMaTH3aINs 3HAHUH 110 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 3HaHU 1Mo Teme "dusnka
atoma"

169

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

170

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

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» ®msuka. Mexanuka, 10 knacce/ Msaxumes I'.51., Cunsaxos A.3., O01iecTBO ¢
OrpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEpHOE 00IIECTBO
«M3marensctBO «lIpocBemenue»

» ®usuka (B 2 vactsax), 11 knace/ I'enaenmreiin JI.3., BynaTtoBa A A.,
Kopuunser W.H., Komkuna A.B.; mox pexakuueit Opiosa B.A., O6miecTBo ¢
orpann4eHHon oTBeTcTBeHHOCThI0O «BUHOM. JlaGopaTopust 3HaHU»;

AxmmonepHoe o6miectBo «M3narensctBo «IIpocserieHue

METOINYECKHUE MATEPHUAJIbBI /UIA YUYUTEJIA

PeimkeeBuu All. CoopHuk 3axau o ¢pusuke. 10- 11 xmacc.

AP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETU
UHTEPHET
LIUDOPOBOU OBPA30BATEJIBHBIN PECYPC IS LLIKOJI

https://www.yaklass.ru/
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