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HOACHUTEJBHASA 3AIINCKA

IIporpamma 1o ¢u3uke Ha ypOBHE CpeaHero obmero o0pa3oBaHUsS
pazpaboTaHa Ha OCHOBE IIOJOKEHUN U TpeOOBaHMM K pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTebHON mporpamMmel, npeacraBieHHbIX B DI'OC COOQO, a taxxke
c yu€éroM denepanpHOl pabouell mporpaMmbl BocnuTaHus W KoHmenmuum
npenogaBaHus yueOHoro npeamera «@usuka» B 00pa30oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit @enepariuu, peaau3youX OCHOBHbIE 00pa30BaTe/IbHbIC MPOrPaMMBI.

IIporpamMma no ¢usuke onpeaenser 00s3aTeIbHOE NPEIMETHOE COAEPKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO IMOCIIEI0BATENbHOCTh M3YUYCHHS] TEM U Pa3fesioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKIPEAMETHBIX U BHYTPHUIPEAMETHBIX CBS3EH,
JOTUKA y4eOHOrO TpoIlecca, BO3PACTHBIX OCOOCHHOCTEH  00y4arommxcsl.
[Iporpamma 1o ¢usuke 1aéT MNpeaCTaBICHUE O IEAX, COJEp)KaHUM, OOIIeh
CTpaTeruu OOy4YeHHs, BOCHHMTAHHUS M Pa3BUTHS OOYYaAIOLIUXCS CpPEJACTBAMHU
yuebHoro npeamera «Dusnka» Ha yriayOJI€HHOM YpPOBHE.

Nzydyenne kypca (QU3MKH YIIIyOJIEHHOTO YpPOBHS TO3BOJSET PEATU30BaTh
3aa4l NMPOQPECCHOHANIBHON OpPUEHTAIMM, HAIlPaBICHO Ha CO3/laHUE YCIOBUH NS
IPOSIBJICHUSI CBOMX MHTEJUIEKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH KaXKJbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI JJIsi TMPOJOJDKEHUS O0pa3oBaHHs B
opramzanusx mpodecCHOoHaTbHOTO 00pa3oBaHUS 1O Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM Y MH)KCHEPHBIM CIIEIIHAIbHOCTSIM.

B nporpamme 1o ¢pusnke onpenenstorcs MmiIaHUpyeMble pe3ysIbTaTbl OCBOSHUS
Kypca (U3MKM Ha YPOBHE CpeaHero oOmero oOpa3oBaHUs: JUYHOCTHBIE,
MeTalpeAMETHbIE,  NpeAMETHble (Ha  yriyOnéHHoM  ypoBHe).  Hayuno-
METOJIOJIOTUYECKON OCHOBOWM [UIsi pa3paboTKu TpeOOBaHUN K JUYHOCTHBIM,
METanpeIMETHBIM M IPEIMETHBIM pe3ysbTaTaM OO0YyYarolMXcs, OCBOMBIIHX
nporpamMmy 1o ¢Gu3uKe Ha YPOBHE cpeHero o01iero 0opa3oBaHus Ha yriIyOJIEHHOM
YpOBHE, SIBIISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO/.

[IporpamMma no pu3MKe BKIIOYAET:

IUIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (DU3UKHU Ha yriyOJ&éHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YIBTATHI IO r0J1aM O0yUEHUS;

coJiepkaHue yueoHoro npeamera « @u3uka» 1o rogam o0ydeHus..

[IporpaMmma 1o ¢u3MKe HMEET MPUMEPHBIM XapakTep U MOXKET ObITh
MCIOJIb30BaHa YYUTENAMHU (DU3UKHU AJISi COCTABICHHS CBOUX pabOUYMX MPOrPaMM.

IIporpamMma no ¢u3nke HEe CKOBBIBAET TBOPYECKYIO MHULMATHBY YUMTENEH U
IOPEJOCTaBIAECT BO3MOKHOCTH JUId pPEATU3allid  PA3JIMYHBIX  METOAMYECKUX
HNOAXOJ0B K IMpPENoJaBaHuI0 (U3UKM Ha YIIIyOJIEHHOM YpOBHE IPU YCIOBHUH
COXpaHEHHUs1 003aTeNbHOM YaCTH COIEPKAHUS Kypca.

®du3uka Kak Hayka O Hambosiee OOIIMX 3aKOHAaX MPUPOJIBI, BBICTyMAas B
KayecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIJIaJ B CUCTEMY



3HaHui 00 okpyxatomieMm Mupe. LkonpHBIN Kypc Pu3mKu — cucteMooOpas3yromuit
JUI €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, TMOCKOJIbKY (PU3NUYECKHE 3aKOHbI
JeKaT B OCHOBE TPOIECCOB M SIBICHWH, W3yYaeMbIX XHMHEH, OMOJIOTHEH,
dbuszudeckolr reorpadueir W acTpoHomueid. Mcmonb3oBaHHE MW AKTHMBHOE
npyUMeHEeHUEe (PU3MYECKUX 3HAHMM ONpelNenuio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpPa3HBIX TEXHOJIOTUN B cepe IHEPreTUKH, TPAHCIIOPTa, OCBOEHHUSI KOCMOCA,
MOJIy4YEHHUs HOBBIX MATE€pHAIOB C 3aJaHHBIMU CBoWcTBamu. M3ydenue ¢usnku
BHOCUT OCHOBHOW BKJaJ B (hOPMHPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOyyaronierocsi, B pOpMUpPOBAHUE YMEHUU MPUMEHSATh HAYYHBI METOJ MO3HAHMS
P BBIMOJHEHUU UMHU YUYE€OHBIX UCCIIETOBAHUM.

B ocHoOBy kypca (pu3uku Ha ypoBHE CpeHETO OOIIEro 00pa30BaHuUs MOJIOKEH
PAI UAEH, KOTOPbIE MOKHO pacCMaTPHUBAaTh KaK MPUHLIMIIBI €r0 MOCTPOEHUS.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISAETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCeX pa3leioB (DM3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTcTBHUM C HEW Marepuan Kypca (GU3HUKH
o0benMHEH BOKpPYr (Qusmueckux Tteopuil. Beaymmm B Kypce sBiseTcs
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJie.

Hoea zymanumapuszayuu. EE peanusanus NOpeanosara€T MCIOJb30BAHUE
TYMaHUTapHOTO MOTEHIMana (U3MYECKON HayKd, OCMBICIEHHE CBSI3U Pa3BUTHS
(GuU3KMKK ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU ITpoOIeMaMu.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢usuku yriayOaéHHOTO ypOBHS
MPEANOIAraeT 3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTHYECKHX
IIPUJIOKEHUM W3YYEHHBIX TEOpPUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX TMPEACTABICHUA M COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTHUH.

Hoea 3xonozuzayuu pean3yercs TMOCPEICTBOM BBEAECHUS 3JIEMEHTOB
CoJiepKaHusl, MOCBSIIEHHBIX SKOJOTHUYECKUM MpobieMaM COBPEMEHHOCTH, KOTOPhIE
CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke OOCYXACHHs Mmpoliem
PalMOHAIBHOTO MPUPOJIONOIB30BAHUS U SKOJIOIMYECKOM 0€30MacHOCTH.

OcBoeHue cojaepkaHusi TPOrpaMmbl MO (PU3MKE JOJKHO OBITH MOCTPOCHO Ha
MPUHIIMIIAX CHUCTEMHO-JIEATEIbHOCTHOTO noaxona. s Gu3uku peanu3anus 3THX
NPUHLIMIIOB 0a3MpyeTcsi Ha MCIOJIb30BAHUM CAMOCTOSITEILHOTO SKCIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBytomero (akropa ydeOHoro mporecca. s yriyO6iaéHHOTO
YPOBHA — 3TO CHCTEMA CaMOCTOSITENBHOTO YYEHUYECKOIO0 OSKCIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHl MPU HM3YYEHHH HOBOTO
MaTepuana, jJadopaTtopHbie pabOThl U pabOTHl MpakTukyMa. [Ipu 3TOM BO3MOXKHBI



1Ba croco0a peanu3anuu GU3NUECKOro nMpakTukyma. B mepBoM ciydae mpakTukym
npoBoauTcs au60 B konme 10 m 11 kxmaccoB, mubo mociae MEpBOrO W BTOPOTO
MOJIYTOJIMH B KKJOM W3 ITHX KJIaccoB. BTopo# cmocod — 310 mHTErpamus padbot
NPaKTHKyMa B CHCTEMY J1abOpaTOpHBIX paboT, KOTOphIE MPOBOIATCS B Ipoliecce
u3zyueHus pasnena (temsl). [Ipu sTom mox paboTamMu NpakTUKymMa MOHHUMAETCs
CaMOCTOSITEJIbHOE ~ HCCJIEIOBAaHME, KOTOPOE TPOBOJUTCA IO  PYKOBOJCTBY
CBEPHYTOTr0, 00001IEHHOTO BH1a O€3 MOLIaroBO HHCTPYKIIHH.

B mporpamme mo ¢usumke cucteMa y4E€HHMYECKOTO OSKCIIEPHMEHTa,
1a0opaTOpHBIX pabOT M MPAaKTHKyMa MpeACTaBieHa €AMHBIM IepeuyHeM. Brioop
TEMATUKH JUIS 3THX BHJOB YYEHHYECKHX MPAKTUYECKUX pabOT OCYIIEeCTBISETCA
y4aCTHUKaMU 00pa30BaTEIbHOTO MpOIEcca UCXOAs U3 0COOEHHOCTEW MOYypPOYHOTO
IUTAHUPOBAHMSI M OCHamleHus kabuHera Qusuku. [Ipm 3TOM obOecrneunBaeTcs
OBNIJICHUE OOYYAIOIIUMHCS YMEHUSMHU TPOBOJUTH MpSMble U KOCBEHHBIC
U3MEPEHUs, HCCIIEOBAHUS 3aBUCHUMOCTEH (U3NUYECKUX BEIUYMH U TOCTAaHOBKY
OTIBITOB TI0 TIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bosbioe BHUMaHUE ynensieTcsl pEeHIeHNI0 pacYEéTHRIX U KAYeCTBEHHBIX 3a7ad.
[Ipu sTOM A1 pacUETHBIX 3a/1ay MPUOPUTETOM SIBJISIOTCS 33Ja4u C SBHO 33JaHHON
M HESIBHO 33J1aHHON (pU3MUECKON MOJIENbI0, MO3BOJISIONINE TPUMEHATh U3yUCHHbIE
3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, TaK U HHTErpupys
NpPUMEHEHUE 3HAaHUM U3 pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1ay MPHUOPUTETOM
ABIIIOTCA  3a/laHusl Ha OObSICHEHHUE/TIpelcKa3aHhue MPOTEeKaHUs (PU3MUIEeCKUX
SBJICHUW U TPOIECCOB B OKpY’KAlOIIEH >KU3HU, TpeOyromue BboiOopa (hu3udecKon
MOJIENN JJISl CUTYallud MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusiMu @I'OC COO k MaTepraibHO-TEXHUYECKOMY
o0ecrnedyeHn0 yueOHOoro mnpoiecca Kype GU3MKU YriiyOJEHHOTO YPOBHS Ha ypOBHE
cpenHero oomero o0pa3oBaHUS JOJHKEH M3y4yaThCsl B YCJIOBHUSIX MPEAMETHOTO
kabuHeta. B kaOuHere Gu3MKM JOHKHO OBITH HEOOXOAMMOE JIabOpaTOPHOE
00Opy/ZI0BaHUE AJIsl BHIMOJIHEHUS YKa3aHHBIX B IPOrpaMMe M0 (PU3UKE YIEHUYECKUX
OTIBITOB, JTAOOPATOPHBIX pabOT U pabOT MPAKTHUKYMa, a TaKKe JEMOHCTPAIIMOHHOE
o0opyoBaHUE.

JleMoHCTpalinoHHOE  000pyAoBaHue (QOpMHUpPYETCSI B  COOTBETCTBUU C
OPUHIUIIOM MHUHHMMAJIbHOH  JIOCTAaTOYHOCTH M OOecleynBaeT IOCTaHOBKY
MEePEUYNCICHHBIX B TporpaMMe Mo (U3MKe KIIOYEBBIX JIEMOHCTpALUN IS
UCCIIC/IOBAaHUS  M3y4aeMbIX  SBICHHA W  MPOIECCOB, OMIUPHYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, HX TEXHHYECKUX MTPUMEHCHHIA.

JIaGopatopHoe o0O0OpyJqOBaHWE Ui YYEHHYECKHX MPAKTUYECKHX pabdoT
dopmupyercs B BHAE TEeMAaTUYECKUX KOMIUIEKTOB M OOecleunBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydarommxcsi. TemaTruueckue KOMIUICKTHI
7a00paTOPHOTO OOOPYAOBAHUS JOJDKHBI OBITH TIOCTPOCHBI HA KOMILJIEKCHOM



WCIIOJIb30BAHUM AHAJIOTOBBIX M IU(POBBIX NPHUOOPOB, a TaKkKe KOMIBIOTEPHBIX
M3MEPUTEIILHBIX CHCTEM B BUIC IU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMU 1IENIIMU U3Y4YE€HUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

dopMHpOBaHHE UHTEpeca M CTPEMJICHUS OOydYarolMXcsi K HAy4YHOMY
U3YYEHUIO TNPUPOJbI, pPa3BUTUE UX HUHTEIUIEKTYaJbHBIX W  TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTaBICHUM O HAay4HOM METOJe MO3HaHUS U (OPMUPOBAHHE
HCCIIEIOBATENBCKOIO OTHOIIEHHUS K OKPY KAIOIUM SIBJICHUSIM;

(opMHpOBaHHE HAYYHOI'O MHMPOBO33PEHMS KAaK pe3yJbTaTa U3y4YE€HHUsS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIAMEHTAIbHBIX 3aKOHOB (DU3UKHU;

dbopMupoBaHUe YMEHHUI OOBSCHATH SIBICHHS C UCHOJIb30BAaHUEM (DU3MUECKUX
3HAaHUU U HAYYHBIX JOKA3aTENIbCTB;

(GopMHpOBaHHE TPEACTABIECHUNH O poJM (U3MKU I Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NpeCTaBICHUN 0 BO3MO>KHBIX cdepax Oyaymuieit
npo(ecCHOHANBHON  EATENbHOCTH, CBS3aHHBIX C (PU3UKOM, TMOATOTOBKA K
JalbHENIIeMy OOyU€HHUIO B 3TOM HaIPaBJICHUU.

JlocTmkeHHe ATHX LieJiel 00ecreunBaeTCsl peUIeHHEM CIEIYIOIMX 3ahad B
Ipouecce U3y4eHHs Kypca (U3MKHU Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHUs:

NpUOOpPETEHUE CUCTEMBI 3HAHUM 00 O0IKX (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpHsX, BKJIIOYasi  MEXaHUKY, MOJIEKYJISIPHYIO ¢dusuKy,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY UM 3JIEMEHTHI ACTPOPU3UKY;

(GopMHpOBaHUE YMEHUN MPUMEHATh TEOPETUUECKHE 3HAHUA JUIsI OOBSCHEHUS
(¢u3nuecKux SBJICHUN B NPUPOAEC W JJs NPUHATUS NPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIeHUs Pa3IMYHBIX 33]a4 C BHO 3aJaHHON (pru3muecKkon
MOJIETIbIO, 3a/1ad, IOAPA3YMEBAIOLIUX CaMOCTOSITENIBHOE CO3JaHue (PU3NUECKON
MOJIEIM, aJEKBAaTHOW YCIOBHUSM 3aJaud, B TOM UHUCIE 3aJad HHXKEHEPHOTO
XapakTepa,

NOHMMAaHWE (UBNYECKUX OCHOB U TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTHUYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUSI U IPOBEJICHUS
¢u3nuecknx HKCHEPUMEHTOB, aHaluW3a M  MHTEepHperauuud  uH(popMaluu,
OTIpe/IeNICHUS IOCTOBEPHOCTHU MOJIyUYEHHOTO PE3yJIbTaTa;

CO3[JaHHE YCJIOBHUU I DPa3BUTUA YMEHHMH NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOH 1€ATEIbHOCTH;

pa3BUTHE UHTEpeca K chpepam npohecCUOHATbHON JESTENIbHOCTH, CBSI3aHHON €
(hU3UKOM.



B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrnyOnéHHBIH ypOBEHB
u3ydeHus yuyeOHoro mnpeamera «®PuU3nMKa» Ha YpPOBHE CpEAHEro oOLIero
oOpa3oBaHHsi BbIOHMpaeTcsi OOYy4YaIOIUMUCS, IUIAHUPYIOIIUMU  TMPOJIOJIKEHHUE
00pa3oBaHUsl 1O CHENUATBLHOCTIM (QU3HKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuyenue ¢uszuku (yriayOn€HHBIM ypOBEHB) Ha YPOBHE CpeaHEro oOIero
obOpazoBanus orBoauTcst 340 yacos: B 10 xiacce — 170 gacoB (5 4acoB B HEJEINIO), B
11 xmacce — 170 yacoB (5 4yacoB B HEJIEIIIO).

[Ipepnaraempiii B mporpamMme no (uU3MKe TepeueHb JadopaTopHBIX M
NPAKTUYECKUX paboOT SBIAETCS PEKOMEHJOBAaHHBIM, YUMUTENb JeJlaeT BbIOOD
IpOBECHUs] JIA0OPAaTOPHBIX pPabOT M OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOEHHOCTEH 00yJarommxcs.



COILEP KXAHUE OBYYEHUA
10 KITACC

Paznen 1. Hayuynblii MeTO MO3HAHUSA NPUPO/BLI.

®dusuka — QyHIaMeHTalIbHasE Hayka o mpupoje. Hayunbiit MmeTo mo3HaHus
METO/IbI KCCIIeIOBaHUS (PU3NUECKUX SIBJICHUM.

DKCIIEpUMEHT U TeOopHs B Mpolecce Mo3HaHus npupojasl. Habmonenue wu
HKCIIEPUMEHT B (pU3HKeE.

CriocoObl  u3MepeHusi (U3MUECKUX BEIMYMH (aHANOrOBblE U LU(GPOBBIE
HM3MEpUTEIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JaTYMKOBBIC CUCTEMBI).

[TorpemHocT  u3MepeHuit  GuU3MYECKUX  BeauyuH  (aOCONIIOTHAsE |
OTHOCHUTEJIbHAs).

MonenvupoBanue (pU3UYECKUX SBJICHUA W TPOILECCOB (MaTepuaibHas TOYKA,
a0COIOTHO TBEPAOE TEJO, UcATbHAS KUIKOCTh, HICATBHBIN Ta3, TOUYCUHBIN 3aps).
['unore3a. @U3NYECKU 3aKOH, TPAHULIBI €0 TPUMEHUMOCTH. PU3NYECKas TEOPHS.

Pones u Mecto pusuku B (GopMHUpOBAaHUU COBPEMEHHOM HAyUYHOW KapTHHBI
MHpA, B MPAKTUYECKOU JIEATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nadopamopuvie padomeol, nPAKMUKYM.

N3mepenune cuibl TOKa U HANPSHKEHUS B 1IEMH MOCTOSIHHOTO TOKA MIPHU MTOMOILH
aQHAJIOTOBBIX U ITU(PPOBBIX U3MEPUTEITBHBIX MPUOOPOB.

3HakOMCTBO ¢ LM(ppoBOI adopaTopueit mo dusuke. [Ipumepsl uzMepeHus
(UBUYECKUX BEJIMYMH MTPHU MIOMOIIH KOMIBIOTEPHBIX JaTYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABWkKeHUE. OTHOCUTEIBHOCTh MEXAHWUYECKOTO JBHXKEHUSI.
Cucrema otTcuéra.

[Ipsimast 1 oOpaTHas 3a1a91 MEXaHUKH.

Pannyc-BexkTop MaTepuaibHOM TOYKH, €ro MNPOEKIUH HAa OCH CHCTEMBI
KOOpJHUHAT. TpaeKkTopusi.

[lepemernienue, CKOpPoOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAash CKOPOCTh) H
YCKOPEHHE MaTepUaJbHOW TOYKH, MX MPOCKIUH HAa OCHU CHUCTEMbI KOOPJMHAT.
CrnoxxeHue nepeMereHni U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMKEHHE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U IMYTH MATEPUATIBLHOU TOYKH OT BPEMEHH U UX
rpaduKu.

CBoOomHOE maneHue. YCKOpeHue cBOOOAHOTO majieHus. JIBukeHue Tena,
OpOIICHHOTO TIOJ YIJIOM K TOPU30HTY. 3aBHUCHUMOCTh KOOPJIWHAT, CKOPOCTH H
YCKOPEHHUSI MaTepUaIbHON TOUYKU OT BPEMEHU U UX TpaPUKH.



KpuBonunerinoe  aBmxeHue.  [[BUKeHHME  MaTepUalbHOM  TOYKHA IO
OKPY>XKHOCTH. YTJIOBas W JIMHEWHAass CKOpocTh. llepwmom m wactora oOparieHwus.
LleHTpocTpeMUTENBHOE (HOPMAJIBHOE), KAacaTeJIbHOE (TaHI€HIMAIbHOE) U IOJIHOE
YCKOpEHUE MaTepUuaIbHON TOUYKH.

TexHuyeckue ycTpoiicTBa M TEXHOJOIMYECKHE MPOLECCHI: CIHMIOMETP,
JBUKEHUE CHAPSOB, LIEMHbIE, HIECTEPEHYATHIE U PEMEHHBIE ITEPENAYN, CKOPOCTHBIE
JUQTHL.

Hemoncmpayuu.

Mogenbs cucteMbl OTCUETA, WIIKOCTPALUs KMHEMATUYECKUX XapaKTEPUCTHK
JBUKECHHUSL.

Crioco0bl ncciae10BaHus IBHKEHUH.

NnrocTpanys npeaenbHoro nepexoia i N3MEPEHHE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3oBaHue ABMKEHUN € UCIIOJIb30BAHUEM MEXAHU3MOB.

[TageHue Ten B BO31yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne nBmwkeHusi Tena, OpOLICHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HanpaBnenue ckopocTy IpH ABH>KEHUH 110 OKPY’KHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE NyTel, TPAeKTOPUIl, CKOPOCTEN ABMIKEHHUS OJHOTO M TOTO K€ Teja
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKmMuKym.

N3ydyeHne HEpaBHOMEPHOI'O JIBUKEHHUS C ILIE€JIbIO ONpPEAENICHUS MTHOBEHHOM
CKOpPOCTH.

W3mepenue ycKopeHus NpU NPSIMOJIMHEHMHOM PaBHOYCKOPEHHOM JIBHIKEHUU
10 HAKJIOHHOU TUIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH IYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBUKCHUU.

N3mepenue YCKOpEHUs CBOOOJHOTO najieHus (pEKOMEHI0BAHO
MCIIOJIb30BaHue IU(PPOBOIL TabopaTopun).

W3yuenue nBuxeHus Tena, OpoleHHOro ropu3oHTanbHO. [IpoBepka runoresst
O MNpsAMON MPOMOPLUOHAIBHON 3aBUCUMOCTH MEXY HNAJbHOCTBIO MOJETA H
HA4aJIbHOW CKOPOCTBIO TEJA.

W3ydyeHne JBUKEHUS Tejla IO OKPYXHOCTU C IIOCTOSIHHOW IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Teproia oOpalleHuss KOHMYeCKOro MasiTHUKa OT
€ro IapaMeTpoB.

Tema 2. lunamuxa.



IlepBoiii 3akoH HbrotoHa. MHepumanbHbie cuctemsl otcuéra. I[IpuHumn
oTHocuTenbHOCTH ['anunes. HeunepuumanbHble cHCTEMbl OTCUYETA (ONpENETICHUE,
MIPUMEDPBHI).

Macca tena. Cwia. [IpuHIun Cynepro3uiuy CUil.

Bropoi 3akoH HeroTOHA 1711 MaTepraabHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHS. OKBUBAJEHTHOCTh TPABUTALMOHHOW U
MHEPTHOU MACCHI.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHHS! CBOOOIHOTO NaJAEHUSI OT BBICOTHI HAJl
IOBEPXHOCTBIO IUIAHETHI U OT reorpapuueckoi mupoTsl. JBrkeHne HEOECHBIX Tel
U uX ciyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tenma, aBmkyierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TpeHUs CKOJIBKEHMS U CHJIa TPEHUS TIOKOSL.
Kosddutment tpenus. Cuia CONpoTUBICHUS MIPU IBUKEHUU Tella B )KUIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasnenue. Cuina Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOAIIUITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Hemoncmpauyuu.

Habmonenue ABMKEHUS T€Nl B UHEPIHAIBHBIX U HEMHEPLUHUAIbHBIX CUCTEMax
oTcuéra.

IIpyHIMIT OTHOCUTEIBHOCTH.

Kauenne nByX IWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLUATILHON CUCTEMBI OTCYETA.

CpaBHEHHE PaBHOACHCTBYIOIIECH MPUIOKEHHBIX K TEJIY CHJI C POU3BEICHUEM
MAacChl TeJIa Ha €ro YCKOPEHUE B MHEPLIMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cWJI, BOZHUKAIOIIUX B PE3YyJIbTaTE B3AMMOICHCTBHS TEIL.

N3mepenune macc 1o B3anMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MAICHUU.

[{eHTpOoOE)KHbIE MEXaHU3MBI.

CpaBHEHME CHII TPEHHUSI IOKOSI, KAYEHHSI U CKOJIBKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPAKMUKyM.

W3mepenune paBHOACWUCTBYIOUIEH CHUI MpU ABMKEHUU OpycKa MO HAKIOHHOW
IIJIOCKOCTH.

IIpoBepka rumore3sl O HE3aBUCUMOCTH BpPEMEHHM [BHKEHHUS Opycka 1o
HAKJIOHHOM INIOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €ro MACCHI.



UccnenoBanue 3aBUCUMOCTH CUJ YINPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pPE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3ydenune ABUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOU uepes
NErKui OJIOK.

N3mepenue koddduiimeHTa TpeHUs IO BEJIUYHUHE YIVIOBOrO Kod(dduimeHta
3aBUCUMOCTH Fp(N).

HccnenoBanue NBrKeHHs OpycKa MO HAKIOHHOW TJIOCKOCTH C MEPEMEHHBIM
KO3 HULIMEHTOM TPEHUSI.

N3yuenne nBUKEHUS Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHOoe Tenmo. [locTymarensHOe W BpamaTeIbHOE JIBUKEHUE
TBEPAOTO Tena. MOMEHT CHJIbl OTHOCHUTEIBHO OCH BpamieHus. llnedo cuibl
CrnoxeHune cuil, IPUIIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TUNIHOE PaBHOBECHE.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHME IPOLIECCHI: KPOHILUTEWH,
CTPOUTENBHBIN KpaH, pel€TyaTbie KOHCTPYKIUU.

Hemoncmpayuu.

YcnoBust paBHOBECHS.

Bunsel paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yclioBUl paBHOBECHS TBEPAOIrO TeNd, HMEIOLIETO OCh
BpALLCHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydenne ycTOMInBOCTU TBEPAOTO TENA, UMEIOIIETO TUIOIIAb ONIOPBI.

Tema 4. 3akonvl coxpaneHus 6 MexaHuke.

NmMnynbc MaTepuanbHOM TOYKH, CUCTEMbI MAaTEpUANIBHBIX TOUeK. LleHTp Macc
CUCTEMBbI MATEPUANIBHBIX TOUEK. Teopema O IBU)KEHUU LIEHTPa Macc.

NmMnynbe CUITbI M U3BMEHEHHUE UMITYJIbCA TEa.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMITylbCa MaTepHAIbHOW TOUKHW. [IpencraBiieHHME O COXpaHEHHH
MOMEHTA UMITYJIbCAa B UEHTPAJIbHBIX MOJIAX.

PaGota cunmpl Ha MaJioM W Ha KOHEYHOM mepememieHnu. [padudeckoe
MIPEACTABICHUE PAOOTHI CHITHI.

MoOIIHOCTb CHUJIBI.

Kunernueckass »Heprusi MarepuaibHOW TOUKU. Teopema 00 U3MEHEHHUH
KMHETUYECKOW SHEPTUU MATEPUAIBHOW TOUYKH.



[loreHunanbHblE W HENOTEHUUAIbHbIE CHibl. [loTeHUManbHAas >HeEprus.
[lorenuuanbHas sHeprus ynpyro aehopMHUpOBaHHOM MpykuHbl. [loTeHumampHas
JHEprus Tejaa B OAHOPOJIHOM IpaBUTAMOHHOM moJje. [loTeHunanbHas sHeprus Tena
B TPaBUTALMOHHOM II0JI€ OJHOPOJHOrO Mmiapa (BHyTpH M BHe Mmiapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThbsi KOCMHYECKAsA CKOPOCTb.

CBsi3b paOOTHI HENOTEHIIUATILHBIX CHJI C U3MEHEHUEM MEXAHUYECKOW SHEPTHUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHeHue bepHyud sl WIE€aNbHOW >KUAKOCTH KakK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHH4ecKkne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: ABUKECHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIN MUCTOJIET, THPOCKOI, (DUTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepenne MOIHOCTH CHUJIBI.

N3mMeHeHune 3Heprum Telia Npy COBEPIICHUN Pa0OTHI.

B3aumHble mnpeBpalieHUs] KUHETUYECKOW W MOTCHIUAIBHOW SHEPIUMUA INPHU
NEUCTBUM HA TEJIO CUJIBI TSYKECTH M CHIIBI yIIPYTOCTH.

CoxpaHeHHEe SHEePTHH MPU CBOOOTHOM TIaICHHH.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmuKym.

N3mepenne nmnyiibca Teia o TOpMO3HOMY ITYTH.

N3mepenue cuibl TSITH, CKOPOCTH MOJIETH 3JIEKTPOMOOUIS U MOIIIHOCTH CHJIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM CHIIBI.

HccnenoBanne coxpaHEeHHsI UMITYJIbCA ITPU YIIPYTOM B3aUMOJICHCTBUMU.

N3mepeHne KWHETUYECKOM YHEPTUH TEJIAa [0 TOPMO3HOMY MYTH.

CpaBHeHME M3MEHEHUS! MOTEHLUUATLHON 3HEPIUM MPY>KUHBI C PabOTON CHUJIBI
TPEHUSL.

Omnpenenenre pabOThI CUJIIBI TPEHUS TPH JIBIDKCHUHM TeJa MO HAKIOHHOM
IIJIOCKOCTH.

Paznen 3. MousiekysipHasi u3uka 1 TEpMOJAMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OCHOBHBIE MOJOXEHUS MOJEKyJIsipHO-KuHeTHuecko Teopun (MKT), wux
onbITHOE 0OocHOBaHme. [luddysus. bpoyHOBCKOE NBIKeHHE. XapaKTep IBIKCHHS
U B3aUMOJEHCTBHS YACTHUIL BewlecTBa. MoJenu CTpOEHHS Tra3oB, KUAKOCTEH U
TBEPABIX TEJI U 0OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3Mepsbl MoJieky (atomoB). Konnuectso BeniectBa. [loctosnuast ABoraapo.



TemoBoe paBHOBecwe. Temmeparypa u cmocoObl e€ u3Mmepenwms. I[llkama
temneparyp Llenbcus.

Mogenp nuaeanbHOro rasa B MOJIEKYJAPHO-KMHETUYECKOM TEOPUMU: YACTHUIIBI
rasa JIBU>KYTCSI XaOTHYECKHU U HE B3aUMOJECHUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MennaeneeBa—Kiamneiipona. AOGcomroTHas
temneparypa (mkana temneparyp KensBuna). 3akon [lambrona. M3omporieccsl B
UJeAThHOM Ta3e C IIOCTOSIHHBIM KOJMYECTBOM  BemlecTBa. [ paduyeckoe
MIPEICTABICHUE U30MPOIECCOB: U30TEPMA, U30X0pa, 300apa.

CBa3p  MEXIYy [JIaBJIECHHMEM M  CpPEIHEM  KUHETHUYECKOW  HSHeprueu
NOCTYIATEILHOTO TEIJIOBOTO JBHMXKEHUS MOJIEKYJ HJEaJbHOro rasza (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATHHOTO Ta3a).

CBs13p a0COFOTHOM TEeMITepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOW 3HEPTUEN MOCTYNATEIbHOIO TEMIOBOTO ABUKEHHUS €€ YACTHUL.

TexHuyeckne yCTpOHCTBA M TEXHOJOTHMYECKHME IPOLECCH: TEPMOMETD,
OapomeTp, MoTydeHne HaHOMATEPUAJIOB.

Hemoncmpavyuu.

Mopenu 1BUKEHUS YaCTUL| BEIIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Huddy3us :KuIKoCTe.

Mogens onbita lTepHa.

[IputskeHne MOJNEKyI.

Moaenu KpucTauinuyeCKuX pelETOK.

HabGnronenue u vicciienoBaHuE U30IPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HUccnegoBanne mporecca yCTAaHOBJEHHS TEIUIOBOTO PABHOBECUS  IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyenue wu30TEPMUUECKOr0 Mmpolecca (PEeKOMEHJIOBAHO MCHOJIb30BaAHHE
i poBoit 1aboparopumn).

N3ydyeHnne n30X0pHOTO Mmporecca.

N3ydenne n3obapHOro mpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbi.

Tepmoaunamuueckass (T[[) cucrema. 3agaHue BHEIIHUX YCIOBUU A
TEPMOJMHAMUYECKOM CUCTEMBbl. BHemHne n BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEIHHE 3HAYEHUS BEJIMYMH, OMMCHIBAOIINX €€
COCTOSIHME Ha MHUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hawano TtepmoanHamuku. (CaMONpOU3BOJIBHAS — peJlakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.



Mogenp wuaeambHOTO Tra3a B TEPMOJUHAMHUKE — CHCTEMA YPABHECHUU:
ypaBHeHuEe MenaeneeBa—KianeMpona u BbIpaXKeHUE ISl BHYTPEHHEH JHEPTHH.
YcnoBrs TPUMEHMMOCTH 3TOM MOJENW: HU3Kasg KOHLEHTpALMs YacCTHILl, BBICOKHE
TeMInepaTypbl. BeipaxkeHue il BHYTPEHHEW SHEPruy OJHOATOMHOTO HIEATBHOTO
rasa.

KBa3ucratnueckue u HeCTaTUIECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMoAuHaMuKe. Berancienue paboTel o rpapuky
npoiecca Ha pV-auarpamme.

Teronepenaya  kak  crmoco0  M3MEHEHHMs]  BHYTPEHHEH  SHEpruu
TEPMOJMHAMMYECKOM  cucTeMbl  0e3  coBepuieHuss  paboThl.  KouBekuwus,
TEIUIONIPOBOAHOCTD, U3IIy4YECHHE.

KomnuectBo Ttemmorel.  TemnmoéMKoCcTh Tenma. YaenbHas M MOJIIpHAs
TEIUIOEMKOCTH BEIlleCTBA. YpaBHeHHWE Maiiepa. YaenpHas TEMJIOTa CTrOpPaHUs
torumBa. Pacuér konnuecTBa TEmNIOTHl Tpu Teronepenade. llonstue 006
aanabaTHOM TpoIriecce.

IlepBbIii 3aKOH TepMOAMHAMUKU. BHyTpeHHsI1s1 3Heprus. KoinuecTBo TEIoTsl
U paboTa Kak Mepbl H3MEHEHHS BHYTPEHHEW OHHEPruH TEPMOIMHAMHUYECKOMN
CUCTEMBL.

BTopoii 3aKk0H TepMOAMHAMUKY 711 PABHOBECHBIX IPOLIECCOB: YEPE3 3aJAHHOE
PABHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKOU CHUCTEMBI IMPOXOAUT €IUHCTBEHHAs
annabara. AGCONIIOTHAS TeMIeparypa.

BTopoii 3aKk0H TEpMOAMHAMUKY 711 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO
nepenath TeIIoTy OoT 00Jee XOJ0IHOro Tea K 0osiee HarpeToMy 0e3 KOMIIEHCALUU
(Knaysuyc). Heo6paTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[TpuHuune! necteus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3naueHue KII/I. Hukin Kapho.

DKOJIOTUYECKUE aCIEKThl HCIOJIb30BAaHUS TEIUIOBBIX ABUratesnei. TemnoBoe
3arpsA3HEHHUE OKPYKAOIIEH CPEIbl.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: XOJOAWIbHUK,
KOHAMIIMOHEDP, NOW3ENbHBIM M KapOIOpaTOpHBIN JBUTATENH, MNapoBas TypOuHa,
IIOJIyYCHHE CBEPXHU3KUX TEMIIEPATyp, YTUIM3aLUs «TEIUIOBBIX» OTXOIOB C
MCIIOJIb30BAaHUEM TEIUIOBOIO HACOCA, YTUIM3AIMS OMOOPTaHUYECKOro TOIUJIMBA IS
BBIPAOOTKHU «TETIOBON» U 3JIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHeHue TemmnepaTypsl pU ainadaTHueCKOM PaCUIMpPEHUH.

Bo3nyuiHoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

CnocoObl U3BMEHEHUS! BHYTPEHHEH SHEPIUH.

HccnenoBanue aguabaTHOTo mpoiiecca.



KomrmbrorepHbie MO TEMIOBBIX ABUTATENEH.

Yuenuueckuit sxkcnepumenm, nadbopamopnwie padomul, npaKmuKym.

N3mepenne yaenpbHoN TEII0OEMKOCTH.

Hccnenosanue npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annadbaTHOTO Ipoliecca.

N3ydyeHne B3aMMOCBS3M SHEPIUM MEKMOJIEKYJISIPHOIO B3aWMOJCHCTBUS U
TEMITIEPATYPbI KUIICHHS KUJIKOCTEH.

Tema 3. Acpecammnibie cocmoanus eewyecmea. Dazoevie nepexoowl.

[Tapoo6pazoBanue 1 KoHJieHcauud. McapeHue u kuneHue. Y aelibHas TerioTa
napooOpa3oBaHusl.

Hacpimiennsle 1 HeHacwlllleHHbIE Tapbl. KayecTBEeHHAas 3aBUCUMOCTH
IUIOTHOCTH M JABJICHUS HACBIIIECHHOTO MMapa OT TEMIIEPATYPbl, ©X HE3ABUCUMOCTb OT
00bEMa HACBILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIMEHUS OT JaBJICHUS B
KUJKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Teépmoe Teno. Kpucrannmueckue u amopdubie Tena. AHUZOTPONUS CBONCTB
KpuctaiuioB. [lnaBnenne w kpucraumszanus. YaenbHas TEIUIOTA IUIABJICHUS.
CyO6numarnus.

Hedopmanuu TBEpIOTO Tena. Pactsokenue u cxarue. Cnpur. Moayns FOnra.
[Ipenen ynpyrux aegopmariuii.

TemnoBoe pacmmpeHue KUIKOCTEH U TBEPABIX Tel, 00BEMHOE W JHHEIHOE
pacumpenre. AHrapMOHU3M TEIJIOBBIX KOJIeOaHUHM YacTHUIl BEIIECTBA KaK MpUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue s3Heprun B a30BbIX MEPEX0/Iax.

VYpaBHeHue TeniaoBoro OamaHca.

[ToBepxHocTHOe HaTshKkeHHe. KoapduimeHT MOBEepXHOCTHOTO HATSHKCHHUS.
Kanumnsipasie aBnenus. J(aBiaeHue noa MCKPUBIEHHONW MOBEPXHOCTBHIO HKUIKOCTH.
®opmyia Jlaruiaca.

TexHH4eCKHe yCTPOMCTBA U TEXHOJOTUUYECKUE MTPOLECCHI: )KUIAKUE KPUCTAIIIbL,
COBPEMEHHBIE MaTEPHUAJIBI.

Hemoncmpavyuu.

TennoBoe pacunpeHue.

CBOICTBA HACBHILLICHHBIX NIAPOB.

Kunenune. Kurnenue npu noHM>XEHHOM TaBJICHHM.

N3mepenune cuibl MOBEPXHOCTHOTO HATSIKEHUS.

OnbITEI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

KanunnspHsie siBneHus.

Moenn HEHBIOTOHOBCKOM JKUIKOCTH.



CrocoOb1 U3MEpPEHUS BIAKHOCTH.

Hccenenoanne HarpeBaHus U IUIABJIEHUS KPUCTALUINYECKOTO BEIIECTBA.

Buner nedopmaruii.

Habmronenue mansix nedopmariuii.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

N3ydenune 3aKkOHOMEPHOCTEN UCITAPEHNUS JKUIKOCTEN.

N3mepeHne yaenpbHON TEMIOTHI IJIABJICHMS JIbJA.

N3yueHne CBOMCTB HACBIIIECHHBIX MTAPOB.

N3mepenre abCOMIOTHON BIAXHOCTH BO3AyXa M OIEHKA Macchl MapoB B
NOMEUIEHUHU.

N3mepenne ko3¢ duiimeHTa moBEpXHOCTHOTO HATIKEHUSI.

N3mepenne moayisa FOnra.

UccnepoBanne 3aBUCUMOCTH  AedopMallMM  PE3UMHOBOrOo  obOpasma  oT
IPUJIOKEHHOW K HEMY CHJIBI.

Paznea 4. dnekrpoanHammka.

Tema 1. dnexkmpuueckoe none.

OnexTpu3anus Tea W €€ NpOsABICHHS. DJEKTpuyeckuid 3apsn. JlBa Buaa
ANEKTPUYECKUX 3apAnoB. [IpOBOIHMKHM, JUAAEKTPUKM U IOJYIPOBOIHHKHU.
DIIeMEHTapHBIN 3JIEKTPUUECKUAN 3apsa. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsia.

B3aumopaeiictBue 3apsanoB. Touyeunslie 3apsaasl. 3akoH KynoHa.

OnekTpuueckoe nose. Ero aeiictere Ha 3JIEKTPUUYECKHUE 3aPSIIbI.

Hanpsok€anocts  anekTpudeckoro  mojs.  I[lpoOueiid  3apsa.  JIuauwm
HaIpPsHKEHHOCTH 3JIEKTPUUECKOTO MoJst. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIMaNbHOCTh JJIEKTPOCTATUYECKOrO0 MOJiA. Pa3HOCTh MOTEHLMANOB H
HanpspkeHue. lloTeHnumanbHass SHeprus 3apsga B IJIEKTPOCTATUYECKOM  IIOJIE.
[ToTreHuman anekTpocrarnyeckoro noJisl. CBsi3p HANPsHKEHHOCTU MOJISL M PA3HOCTH
MOTEHIMATIOB Il DJIEKTPOCTATUYECKOTO Toyig (KaK OJHOPOJHOTO, TaKk U
HEOTHOPOJIHOTO).

[IprHIMI Cynepno3uLnN dIEKTPUIECKUX TOJIEN.

[Tone Ttoueunoro 3apsma. Ilome paBHOMEepHO 3apspkeHHOW cdepni. [lome
pPaBHOMEpPHO 3apsDKEHHOTO 1Mo 00BEMy 1mapa. [lome paBHOMEpHO 3apsKEHHON
OCCKOHEUHOM TIIOCKOCTH. KapTuHBI JMHUN HAnpsOKEHHOCTH JTUX TMOJied U
AKBUIIOTEHLIMAIBHBIX IOBEPXHOCTEN.

IIpOBOAHMKH B AIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHUS 3aPAI0B.

JIMDnEeKTpUKHU B DIEKTPOCTATUYECKOM roJe. Jmsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DneKTpOEMKOCTh KOHAEHCATOpa. DJNEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCaTOpa.



[TapamtenbHOE coennMHEHNE KOHAEHCATOPOB. [locmenoBaTenbHOE COEAUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBM>KEHME 3apSyKEHHOM YaCTHULIbI B OJTHOPOIHOM BJIEKTPUUECKOM TOJIE.

TexHuyeckne yCTpOWCTBA W TEXHOJOTHYECKUE TMPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, JJIEKTPOCTATUYECKAsh 3allUTa, 3a3eMJICHHE AJIEKTPONPUOOPOB,
KOHJIeHCATOpbI, renepaTop Ban ne ['paada.

Hemoncmpayuu.

YCTpONCTBO U IPUHIIUII IEMCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIaPUKOB.

DIIEKTPUUECKOE TOJI€ IBYX 3apsiKEHHBIX IJIACTHH.

Monens anekTpoctatndeckoro reHeparopa (Ban ge ['paada).

[IpoBOAHUKH B AIEKTPUUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aLIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSIHHOM Y EPEMEHHON EMKOCTH.

3aBUCUMOCTbD 3IEKTPOEMKOCTH MIIOCKOTO KOHIEHCATOPA OT IJIONIAAN TIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIeKTPUUECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOopa.

3apsiiKa 1 pa3psika KOHJIEHCAaTOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

OneHka cuil B3aUMOJICHCTBUS 3apsKEHHBIX TEJL.

HabGnronenue npeBpallleHus SHEPTUH 3apsHKEHHOr0 KOHAEHCATopa B SHEPTHUIO
U3JIy4EHUsI CBETOANO/IA.

N3ydenune npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIIMAJIOB (HampsiKEHUs ) npu
MOCJIEI0BATEIbHOM COEAMHEHUN KOHAEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPES PESUCTOP.

Tema 2. Ilocmoannslit 31eKmpudecKuii mok.

Cuina toka. [TocTosIHHBIHI TOK.

VYcioBust CylmIeCTBOBAHUSL IMOCTOSIHHOTO SJIEKTPUYECKOro TOKa. McTouHMKH
toka. Hanpsixenue U u SJ1C é.

3akoH OMa [ yyacTKa L.

DIIEKTPUYECKOE COMPOTUBIICHHUE. 3aBUCUMOCTh CONPOTUBIIEHUS OJHOPOIHOIO
MPOBOJIHUKA OT €ro JUIMHbl W IUIOWIAJW IIONEPEYHOr0 CEYEHUs. Y IEIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBarenbHOE, MapaIENbHOE, CMEIIAHHOE COEIUHEHUE MPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [Ipasuina Kupxroda.

Pa6orta snexrpuueckoro Toka. 3akoH [xoyns—Jlenna.



MOUIHOCTh 3JIEKTPUYECKOTO TOKa. TemnoBasi MOIIHOCTb, BbIIEIsieMas Ha
pe3ucrope.

OJ1C 1 BHyTpeHHEE CONPOTUBICHUE UCTOUYHUKA TOKa. 3akoH OMa /1Jis TOJTHOM
(3aMKHYTOM) dJIEKTpUYECKOM 1ienu. MOIIHOCT, HCTOYHHKA Toka. KopoTkoe
3aMbIKaHHE.

KoHaeHcaTop B ey MOCTOSIHHOTO TOKA.

TexHuyeckre yCTpONCTBA U TEXHOJOTMYECKUE MPOLECChl: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIIEKTPUUECKON IHEPTHUU.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAMPSKEHUS.

Uccnenoanne 3aBUCHUMOCTH CHUJIBI TOKAa OT HANpsDKEHUS JJISI PE3UCTOpa,
JIaMITbl HAKAJIMBAHUS U CBETOJIMOA.

3aBUCUMOCTbh COINPOTHUBJICHUS LMJIMHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
TUIOLIAAM MOMEPEYHOr0 CEUEHHUs U MaTepHaia.

Uccnenoanue 3aBUCUMOCTH CHJIBI TOKA OT CONMPOTHUBJIEHUS MPU MOCTOSHHOM
HaIpsHKeHUH.

[Ipssimoe m3mepenne D/IC. KopoTkoe 3amMblKaHUE TaJbBaHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Cnoco0bl coenMHEeHUs1 UCTOYHUKOB Toka, DJ]C GaTapeil.

HccnepoBanue pa3HOCTU NOTEHLIHMAIOB MEXAY MOJIOCAMH UCTOYHHKA TOKA OT
CHUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKYM.

HccnegoBaHue CMENIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIICHUS IPOBOIHUKOB.

UccnenoBanne 3aBUCMMOCTH CHJIBIL TOKAa OT HAaNpsHKEHUS JUISL  JIaMITbI
HaKaJIMBaHMUS.

VYBenuueHue npejena u3MepeHus aMmrepMerpa (BoJbTMETpa).

N3mepenne 3JIC u BHYyTPEHHETO CONMPOTUBICHUS UICTOYHUKA TOKA.

Uccnenoanne 3aBucuMoctd DJIC raspBaHMYECKOrO 3JEMEHTa OT BPEMEHHM
MIPU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanue pa3HOCTU NOTEHIMAIOB MEXAY MOJIOCAMH UCTOYHHKA TOKA OT
CUJIbI TOKA B LICTIH.

HccnepoBanue 3aBUCUMOCTH TMOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunvix cpeoax.

OnekTpuyeckas  MPOBOJAUMOCTb  Pa3jMYHBIX  BEHIECTB.  DJIEKTPOHHAs
POBOJUMOCTh TBEPJBIX METAUIOB. 3aBUCUMOCThH COINPOTHUBICHHUS METAJJIOB OT
TeMriepaTypbl. CBEpXIpOBOAUMOCTb.

DIEKTpUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.



ITonynpoBOIHUKH. CobcTBeHHast " IIpUMECHAs IIPOBOAMMOCTD
noJynpoBoHUKOB. CBoMcTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEKTPUYECKUA TOK B DJIEKTPOJHUTAX. JINEKTPOJUTUYECKAs IAUCCOLIMALIMS.
Onextposns. 3akoHbl Dapanes sl IEKTPOIIA3a.

Onextpudyeckuid TOK B razax. CaMOCTOATENBHBI M HECAMOCTOSTEIIbHBIN
paspsa. Pazmuynble TUIIBI cCaMOCTOSATENBHOTO paspsiaa. MonHus. [Inasma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHME: Ta3opaspsiaHbIe
JamIbl, 3JEKTPOHHO-Iy4yeBas TpyOKa, IOJIYIPOBOAHUKOBBIE IPUOOPBI: JHOJ,
TPaH3UCTOP, (HOTOAMO, CBETOANO/], FAJIbBAHUKA, PAPUHUPOBAHUE MEIH, BBIILIABKA
QIIFOMUHUS, YJIEKTPOHHAsE MUKPOCKOIIHSL.

Hemoncmpauyuu.

3aBUCHMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB DIIEKTPOIUTOB.

3akoHsl nekTposusa dapazes.

HckpoBoit pa3psaa U IpOBOAUMOCTB BO3/1yXa.

CpaBHeHHE MPOBOJAMMOCTH METAJUIOB U MOJIYIIPOBOIHUKOB.

OnHOCTOPOHHSISI NPOBOAUMOCTD THOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, nPAKMUKYM.

Habutoienue snexrponunsa.

N3mepenne 3apsaa OTHOBAJIEHTHOTO MOHA.

HccnenoBanue  3aBUCHUMOCTM  CONPOTHMBIIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEpaTypBhl.

CHsITHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU JUOA.

DU3NYeCKU NPAKTUKYM.

CriocoOb1 n3MepeHns PU3NIECKUX BEIMYUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(QPOBBIX HU3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTaTYMKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTENbHBIE MOIPENIHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OneHka rpaHul HOrPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  HM3MEPEHHM, HCCIECIOBAHUM  3aBUCHMOCTEU
bu3nuecKux BEIMYUH, MPOBEPKA NPEIIOKEHHBIX TUMOTe3 (BbIOOp U3 pabdor,
ONMCAaHHBIX B  TEMAaTHYECKUMX  pasfenax  «YUEHHYECKUH  JKCIEPUMEHT,
JabopaTopHbIe PaOOTHI, TPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

Nzyuenne xkypca pusuku yramyonéaHoro ypoBss B 10 kiacce ocyliecTBiaseTcs
C y4€TOM COAEP/KATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypcaMH MaTEMAaTHKH,
OMOJIOrMH, XUMHH, Feorpaduu U TEXHOJIOTUH.

Meosicnpeomemnule nOHAMUA, C6AZAHHBIE C UIYUCHUEM MEMO0008 HAYYHO20
NnO3HAHUA: SBIICHUE, HAyudHbI (akT, rumoresa, (Qusnueckas BEIWUYMHA, 3aKOH,



Teopus, HAOTIOJEHUE, OHKCIEPUMEHT, MOJEIUPOBAaHUE, MOJENb, H3MEPEHUE,
MOTPEIIHOCTH U3MEPEHUH, U3MEPUTENbHBIE MPUOOPHI, IIU(PpPOBas 1ad0paTopusl.

Mamemamuka: peuieHUEe CUCTEeMbl YypaBHeHHH. JlunelHas QyHKIMS,
napabosia, runepbosa, ux rpaduku U CBOWCTBA. TpuroHomerpuyeckue (yHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekToph! 1 MX MPOEKIUU Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

buonozusa: mexaHnveckoe NBIKCHHE B KUBOU mpupone, nuddysus, ocmoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYXKAIOIIeH cpeibl,
yTUIM3alusi OHMOOPraHMYEeCKOro TOIUIMBAa JIJIi  BBIPAOOTKU  «TEIJIOBOM» U
AJIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHHUE W KANWUISIPHBIE SIBJICHUS B MPUPO/IE,
AIIEKTPUYECKUE SIBICHUS B dKUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsg Macca, MOJyYeHUE HaHOMAaTepualioB, TEIUIOBBIE CBOMCTBA
TBEPIBIX TeJl, )KUAKOCTEH M Ta30B, KUJIKUE KPUCTAJUIbI, SJIEKTPUUYECKUE CBONCTBA
METAJJIOB,  JJEKTPOJIMUTUYECKAs  JUCCOLMAlMs, TaJlbBaHUKa,  AJICKTPOHHAs
MUKPOCKOTIHSL.

T'eocpaghus: BnaxxHOCTh BO3/yXa, BETPBL, 0ApOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHKUe NBIKEHHM C HCIOJb30BaHUEM MEXaHU3MOB,
yu4€T CYXOro M OSKMJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUU
(KpoHIITEWH, peméryaThle KOHCTPYKIIMH), MCIONb30BAHHE 3aKOHOB COXpPAaHEHUS
MEXaHUKH B TEXHHKE (THPOCKOI, BOAOMET W JPYrHe), ABUTATEIb BHYTPEHHETO
cropanusi, napoasi TypOMHa, ObBITOBON XOJOJUIBbHUK, KOHIAULHUOHEP, TEXHOJIOTHH
MOJIyYeHUS COBPEMEHHBIX MAaTepHalioB, B TOM 4YKCII€ HaHOMATepUaJoB, U
HAHOTEXHOJIOTUH, DSJEKTPOCTaTHYECKasi 3allluTa, 3a3€MIICHHE HJIEKTPOIPUOOPOB,
ra3zopaspsHble JIAMIIbI, IOy POBOAHUKOBBIC IPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paznea 4. dnekrpoanHamuka.

Tema 4. Macnummnoe noJe.

B3aumopneiicTBue NOCTOSAHHBIX MAarHUTOB W MPOBOJHUKOB C  TOKOM.
MarnutHoe mnone. Bexkrop wmarHuTHOM wuHAYKUMH. [lpuHmmn cynepno3unuu
MAarHUTHBIX NTOJEU. JIMHNM MarHUTHOM MHIYKLHH.

MarnuTtHoe moJjie MPOBOJHUKA C TOKOM (IPSMOrO NMPOBOJHMKA, KATYUIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHua, e€ HampaBiIeHUE U MOIYJIb. JIBUKEHUE 3apSKEHHON YaCTULBI
B OJIHOPOJAHOM MarHuTHOM mnosje. Pa6ora cunbl Jlopenna.

MarnuTtHoe nosne B BeuectBe. PeppoOMarHeTUKH, MMapa- U JUaMarHeTHKU.



TexHu4yeckue yCTPOMCTBA M TEXHOJOTMYECKHE TMPOLECCHI: MPUMEHEHUE
MOCTOSIHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, SJIEKTPOABUATATEIIb
Skobu, yCKOpUTEIH 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kaptyna  nuHMI  WMHOYKOMM ~ MAarHUTHOTO — MOJS  IOJOCOBOTO
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KapTtuna nuHUil MarHUTHON MHIYKUMH MOJS JUIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevicTBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

Ha6nronenue nBmkeHus Mydyka SJIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIIMD NENUCTBUS AIEKTPOU3MEPUTEIBLHOTO npubdopa
MAarHUTOAIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre MarHUTHOTO MOJISI HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB heppOMarHETHKOB.

Hccnenoanue neicTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMmepa.

N3yuenune 3aBucUMOCTH CHIIbI AMIIEPA OT CHIIBI TOKA.

Ornpenenenrve MAarHUTHOW MHAYKIIMKA Ha OCHOBE U3MEPEHHUsSI CUJIbl AMIIEpa.

Tema 5. Inekmpomaznumnan uHOYKYu.

SlBneHne DAIEKTpOMArHUTHOM MHAYKIMU. [lOoTOK BEeKTOpa MarHUTHOM
uHaykuuu. OJIC mHAaykuuu. 3akoH AIEKTPOMAarHuTHOM uHAykuuu Papanes.
Buxpesoe snekrpuueckoe none. Toku Pyko.

OJC uHAyKUMU B TPOBOAHUKE, IBIKYLIEMCS B OJHOPOJIHOM MAarHUTHOM
ToJIe.

[IpaBuno Jlenua.

NunyktuBHocth. Karymika HMHAYKTUBHOCTHM B LIENM MOCTOSIHHOTO TOKAa.
Asnenue camonnaykuuu. I1C caMOMHAYKIUU.

DHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOHCTBA M TEXHOJOTMYECKUE MPOLIECCHl: HHAYKIMOHHAS
[e4b, COJICHOUJ, 3aIIUTa OT 3JEKTPU3ALUUU TEJ NPU JBUKEHUH B MATHUTHOM IOJIE
3emuu.

Hemoncmpayuu.

HaGnronenue siBneHust 21eKTpPOMAarHuTHOM MHIYKIIMH.

Uccnenoanne 3aBucumoctd OJIC MHAYKUMM OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MTOTOKA.



IIpaBuno Jlenna.

[Tagenne MarauTa B IIOMUHUEBOM (MEIHOMN) TpyOe.

SIBreHre cCaMOUHYKIIUH.

Uccnenoanne 3aBucumoctd DJIC cCaMOMHIYKUIHMU OT CKOPOCTH H3MEHEHHS
CUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, RPAKMUKYM.

UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON UHYKIIHH.

Onpenenenre HHAYKIUKA BUXPEBOTO MAarHUTHOTO TOJIS.

WccnenoBanue siBJICHUS CAMOMHIYKIIHH.

COopka Mo1eNu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue xoneoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

[Mapmonnyeckue konebanusi. KuHemaTuueckoe U JUHAMUYECKOE OMMCAHUE.
DHEpPreTuYecKoe OMUCAaHHUE (3aKOH COXPAHEHUs MEXaHWYECKOW 3Hepruu). BeIBOJI
JTUHAMUYECKOTO OTMHMCAHUSI TAPMOHUYECKUX KOJIEOAHU M3 WX IHEPTreTUYECKOTO U
KMHEMATHUYECKOTO OMUCAHMUSI.

Amvrmnutyna u (daza xonebanui. CBs3b aMIUIUTYAbl KOJI€OAHUM HCXOTHOU
BEJIMYMHBI C aMIUTUTYJIaMU KoJieOaHUI €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m yacrota konebanumii. [lepmom mambix CBOOOHBIX KOJEOAHMIA
MaTeMaTUYeCKOro MasTHHKA. llepros CBOOOMHBIX KOJEOAHWN MPYKUHHOTO
MasITHUKA.

[Tonsitue o 3aryxarouux kosneOaHusx. BeiHyxaeHHbIe KoneOaHus. Pe3oHaHc.
PesonancHas kpuBas. BrnusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPUBOM.
ABTOKOJICOaHUSI.

TexHuyeckre yCTpoWCTBA U TEXHOJOTMYECKUE MPOLIECChl: METPOHOM, Yachl,
Kauelu, My3bIKalbHble MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch K0ye0aTeIbHOTO ABUKEHHUS.

HaGnronenue He3aBUCUMOCTH MEproAa MajbIX KOJICOAHWW Tpy3a Ha HUTH OT
aAMILUTATYIBI.

HccnepoBanue 3aTyxarmux KoiaeOaHWl U 3aBUCUMOCTH TeprUoia CBOOOIHBIX
KOJI€0aHHUI OT COMPOTUBIICHUSI.

HccnenoBanne kojeOaHWN Trpy3a Ha MACCUBHOM MPYKHUHE C LEJbIO
(dbopmupoBaHUs PEACTaBICHUIN 00 UACAUTBHON MOJICIN MTPYKUHHOTO MasTHHKA.

3aKOH COXpaHEHMs PHEPTUH MPU KOJEOaHUSIX rpy3a Ha MPYKUHE.

HccnegoBanue BRIHYKIEHHBIX KOJECOAHU.

Ha6nronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomut, RPAKMUKYM.



W3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HHUTSHOTO U MPYKUHHOTO
MasTHHUKOB.

N3ydeHnne 3aKkOHOB ABMXKEHHUS TEJA B X0/I€ KOJIeOaHH Ha yIpyrom MmojBeECe.

N3yuyeHue ABUKEHUSA HUTSHOTO MasiTHUKA.

[IpeoOpa3oBaHue SHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yoObIBaHUS aMIUIMTYAbI 3aTyXalOUIMX KOJIeOaHUH.

HccnenoBaHue BRIHYKIEHHBIX KOJIEOAHMIA.

Tema 2. Inekmpomaznummnsple Koiedanus.

KoneOarenbubiii KOoHTYyp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KojeOaHUs B
UeaIbHOM KoJjiebatenbHOM KoOHType. Popmyna Tomcona. CBs3b aMIUIUTY.IbI
3apsifia KOHJEHCATOpa ¢ aMIUIMTY/AI0M CHIIbI TOKa B KOJI€0ATEIbHOM KOHTYDE.

3aKOH COXpaHEHHsI SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYPE.

3aryxaromue IIEKTPOMAarHUTHBIC Kosie0aHusl. BbIHYX1CHHBIE
AJIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepeMeHHbII TOK. MOIIHOCTP MEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JCHCTBYIOIIEE 3HAYCHUE CHJIBI TOKAa W HANpPsDKEHUS TPU pa3iuyHOu ¢dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CHHyCOMZQIBHBI IEPEMEHHBIM TOK. Pe3uCcTOp, KOHIEHCAaTOp M KaTylKa
MHAYKTUBHOCTH B LIENM CHHYCOMJAJIBHOTO IEPEMEHHOIO0 TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpsKeHUN.

Wneanvubiii  Tpanchopmarop. IlpousBoactBo, mnepenada u moTpediieHue
BJIEKTPUYECKON SHEPTUM.

OKOJIOTHYECKHE PHUCKH MpPU TNPOU3BOJACTBE 3eKTpodHepruu. KymbeTypa
UCII0JIB30BAHUS IEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HHU.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: JJIEKTPUYECKHUU
3BOHOK, T'€HEPATOP NEPEMEHHOTO TOKA, IMHUN dJIEKTPOIIepe1ay.

Hemoncmpayuu.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIeOaHUsI.

3aBUCHUMOCTbH 4aCTOTHI CBOOOAHBIX KOJEOaHWN OT MHAYKTUBHOCTH M €MKOCTH
KOHTYpa.

OcminorpamMMbl 3JIEKTPOMArHUTHBIX KOJICOAHU.

['enepaTop He3aTyXaroMMX JIEKTPOMATHUTHBIX KOJIEOaHUH.

Mopneib 3IeKTPOMAarHuTHOTO TE€HEPATOPA.

BrinyxneHHble CHHYCOUIabHbIe KOIeOaHusl.

Pe3ucrtop, karynika MHIYKTUBHOCTH M KOHAEHCATOpP B LIENH NEPEMEHHOIrO
TOKA.

Pe3oHanc mnpu mMOCIEAOBATENIBHOM COCAUMHEHUM PE3UCTOPA, KaTYLIKU
UHAYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpolCTBO M IPUHITUI ICUCTBUS TpaHCHOpMaTOpa.



Monenps TMHUN IEKTPOIIepEIadn.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, RPAKMUKYM.

N3yuenue tparncopmaropa.

HccnepoBanue MepeMEHHOTO TOKa 4Yepe3 IMOCIEA0BATEeNIbHO COEIUHEHHBIE
KOHJIEHCATOP, KAaTYIIKYy U PE3UCTOP.

Habmoenue 3meKTpoOMarHiTHOTO Pe30HaHCa.

UccnenoBanue paboThl HICTOYHUKOB CBETA B I[EMTH TEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmMpoOMaZHUMHbBLE 80IHbL.

MexaHuueckue BOJHBI, YCJIOBHSL HUX pacnpocTpanenus. llomepeunsie wu
npoJoJibHbIe BOJIHBL. [lepuoa, CKOpOCTh pacmpoCTpaHEHUsT M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKUX BOJIH: OTpPAKECHHUE, MpEIOMIICHUE, WHTEephEpPEHIUsS W
mudpakims.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CpPeibl.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CJIOBHS W3IIYYCHHS SJICKTPOMATHUTHBIX BOJIH.
B3anMHast oprieHTaIs: BEKTOPOB B JICKTPOMArHUTHOM BOJTHE.

CBoIiCTBa JIEKTPOMArHUTHBIX BOJIH: OTPAKECHUE, TIPEIOMIICHUE, TIOJIIPU3AIINS,
uHTepdepeHIus u qudpaxims.

[Ilkana 37eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JIeKTpOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUTIBEI pauOCBS3H U TeNeBUeHNA. Paqnonokamms.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KaroIIe Cpeibl.

TexHuueckue yCTpOMCTBAa M MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paAuonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neus,
VIBTPA3BYKOBAsI JUATHOCTUKA B TEXHUKE W MEIUIIMHE.

Hemoncmpauyuu.

OO6pa3zoBaHue U pacIPOCTPAHEHUE MOMEPEUHBIX U MPOJAO0IbHBIX BOJH.

Kone6momeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HaGnronenue otpaxeHus: U IpeTOMIICHHUS MEXaHHYECKUX BOJTH.

Hab6nronenue natepdepennnm u qudpakiin MEXaHUYECKUX BOJTH.

AKyCTUYECKHI pe30HaHC.

CBoiicTBa ylIbTpa3ByKa U €ro NpUMEHEHHUE.

HaGnronenue cBS3M TPOMKOCTHM 3ByKa W BBICOTHI TOHA C aMIUTUTYIOW |
4acTOTON KoseOaHui.

HccnenoBanue CBOWCTB 3J€KTPOMArHUTHBIX BOJIH: OTpaXEHHE, MPEIOMIICHUE,
noJispu3anus, 1uppakuus, THTEpPEpeHIIHs.

Oo6HapyxeHue nHGPaAKPaCHOTO U YIbTPA(PUOIETOBOTO U3ITyUECHUH.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomut, RPAKMUKYM.



N3yuenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssiMosIMHEHOE paCIpOCTpaHEHUE CBETAa B OJHOPOAHOM cpexae. Jlyu cmera.
To4euyHbIN UICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. llocTpoeHue m3oOpaxkeHHil B
wi0ckoM 3epkaie. Cepruueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIIEHUSI CBETAa. AOCOJIIOTHBINA MMOKA3aTENb
npenomiieHus. OTHOCUTENBHBIN MOKa3aTeNb npeaomiaeHus. 11oCTOSIHCTBO 4acTOThI
CBETA ¥ COOTHOLLICHHE JJIMH BOJH IIPHU MEPEX0/IE€ MOHOXPOMATUYECKOTO CBETA YEpPE3
IPaHUILly pas3zena AByX ONTUYECKUX CPENl.

Xoxa myueit B mpusme. [ucnepcusi cBeta. CloXKHBIM cOCTaB 0eloOro cBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpenenpHbIil yron MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Cobuparomue u paccenBaroiie JuH3bl. ToHkas nuH3a. DOKycHOE paccTOsHUE
Y ONTHYECKAas CHJIa TOHKOHN JMH3bI. 3aBUCHMOCTH (DOKYCHOT'O PACCTOSIHUS TOHKOM
chepuyeckoil JIMH3BI OT €€ TeOMEeTpUM M OTHOCHUTEIBHOTO IOKa3aTels
PETOMIICHHS.

@opmyJsia TOHKOU JIMH3BL. Y BEIUYEHHUE, 1aBAEMOE JIMH30M.

X0 Jyda, IPOLIECAIIEro JUH3Y IO NPOW3BOJBHBIM YIVIOM K €€ TJIaBHOM
ontudyeckoi ocu. IlocTpoeHne wH300paKeHHI TOYKM M OTpe3ka MpsSMON B
coOMparOIIMX U PACCEMBAIOIINX JTMH3AX U UX CUCTEMAX.

OnTtuyeckue npubopsl. Paspemaromas crnocoOHOCTh. a3 kak onTuyeckas
cucrema.

[Ipenensl MPUMEHNMOCTHA T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurepdepenuus cBera. KorepeHTHblE HCTOYHUKHU.
VYcaoBusi HaOmOJEHWS MAaKCUMYMOB U MHUHUMYMOB B HMHTEP(PEPEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KilacCHYECKHX
UHTEP(PEPEHIIUOHHBIX CXEM.

Hudpakiuss cBera. Judpakunonnas pemérka. YcioBue HaOMOAEHUS
[VIABHBIX ~MAakKCUMyMOB IIpM  NAJEHWA  MOHOXPOMAaTHYECKOrO CBETa  Ha
TU(GPaKIMOHHYIO PEIIETKY.

ITonspusanus cBera.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: OYKH, JIyIia,
MEepUCKOoIN, QoToamnmnapaT, MHUKPOCKON, MPOEKIMOHHBIM ammapar, MpOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



Uccnenosanue npeaomieHus CBeTa.

Ha6nronenue moHoro BHyTPEHHETO OTpakeHusl. MoJiens CBETOBOIA.

UccnenoBanue xo/1a CBETOBBIX MTyYKOB Y€pe3 MIOCKONapAIUIETbHYIO MIACTUHY
U [IPU3MY.

UccnenoBanue CBONCTB M300paKeHUH B JIMH3aX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Ha6nronenue natepdepeHmm cBeTa.

HaOmronenne 1iBETOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu ceera.

N3yuenune nudpakiiMOHHON PeIIEéTKY.

Habmonenue nudpakiinoHHOTO CHEKTpa.

Ha6nronenue nucnepcuu cBera.

Hab6nronenue nossipusaiiviu cBeTa.

[IpumeHeHne MOASIPOUIOB IJI U3YUYECHUSI MEXaHUUECKUX HATIPSKEHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3mepenue nokazaresns npeioMIeHUs CTeKIIa.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
MpUMEPE KUJKUX JTUH3).

N3mepenrie GoKyCHOTO pacCTOSIHUSL pACCEUBAIOIIUX JIMH3.

[Tonyuenne n300paxkeHus: B CUCTEME U3 TNIOCKOTO 3epKaja U JIMH3BI.

[Tomy4yenue n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpyrnpoBaHue TENECKONMUYECKUX CUCTEM.

Ha6nronenue nudpaxkuuu, THTEpPEPEHIIMH U MOISPU3ALUU CBETA.

N3ydenue nosisipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JTUAJIEKTPHKA.

N3yuenune naTepdepeHITNN JIa3epHOTO U3IYICHHS Ha IBYX IIEIISX.

Ha6nronenue nucnepcun.

Hab6nronenue u uccienoBanue AudpakiiiOHHOTO CIEKTPa.

HN3mepenune UIMHBI CBETOBOM BOJIHBI.

[Tomy4yeHue criekTpa M3ITYdEHUsS CBETOIMOAA TMPU TMOMOIIM AUGPAKITMOHHON
PELLIETKH.

Pasznen 6. OcHOBBI crieHAJILHON TEOPHH OTHOCUTEIbHOCTH.

['paHunIbl MPUMEHUMOCTH KJIaCCUYECKOW MexaHUKH. [locTynaTel criennaibHOM
TEOPUU OTHOCUTEIBHOCTHU.

[IpocTpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpasoanus  Jlopenma.
VYcnoBue npuYMHHOCTU. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJJIEHUE
BPEMEHU U COKPALIEHUE JJIUHBI.

DHeprust U UMINYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3p Macchl C dHEPrUel U UMIYJIBCOM PENSTUBUCTCKONW YACTULBI. DHEPTHUS
MTOKOS.



TexHu4ecKkue YCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEN 3aPSKEHHBIX YACTHUL.

Y4eHnueCcKui IKCIEPUMEHT, JIa0OpaTOpHBIE PA0OTHI, MPAKTUKYM.

OnpeneneHve UMIYyJIbca W DHEPIUM  PEISTUBUCTCKMX  4YacTuil (1O
doTorpadusiM TPEKOB 3apSKEHHBIX YACTUIl B MArHUTHOM TOJIE).

Pazgen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaaphno-6011060ii oyaausm.

PaBHOBeCHOE TEIIOBOE H3JIy4eHHE (MU3IydeHUE aOCOIIOTHO UYEPHOTO Tena).
3akoH cMmeuenus Buna. 'nnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dororpdext. Onwitet A. I'. CtoneroBa. 3akonbl poTodddexra. YpaBHEHHE
Ouiamrerina 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBeTa (B 4aCTHOCTH, IaBJICHHE CBETAa HAa a0COJIFOTHO MOTJIOMIAOIIYIO
1 aOCOJIIOTHO OTpaxkarolryro nopepxHocth). OnbiTel I1. H. Jlebenena.

BosHoBBIE cBOMCTBA yactul. Bonnel ne bpoius. limaa BonHbl e bpoits u
pa3Mepsl 00J1aCTH JIOKATU3aUH ABIKYIIEHcs yacTUIlbl. KopmyckynspHO-BOIHOBOM
ayanusM. Judpakiuus 31eKTpOHOB Ha KPUCTAJLIAX.

Cneunduka uzMepeHuit B mukpomupe. COOTHONIEHUS HEONpeneIEHHOCTEH
I'eiizenbepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPOMETD,
doTorneMeHT, (HOTOOATUMK, TYHHENIBHBIH MHUKPOCKOI, COJIHEYHas Oartapes,
CBETOJUO/.

Hemoncmpayuu.

®oT03(¢deKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHemHET0 (GoTodddekTa.

HccnenoBanue  3aBUCMMOCTH  CONPOTHUBIICHHSI  MOJYIPOBOJHHUKOB — OT
OCBEIIEHHOCTH.

CBeToauo.

Conneunas Oarapest.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

Hccnenoanue Gporopesncropa.

N3mepenne nocrosinHoi [lnanka Ha ocHOBe uccienoBanus pororddexra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSIAKEHUS.

Tema 2. Duzuka amoma.

OneITBl IO HMCCIENOBAHMIO CTpoeHUs atoma. llnaHerapHas Mmopenp aTtoma
Pesepdopna.

[Toctynatel bopa. U3nydenue u norioiuieHre GOTOHOB MPU MEPEXO0/I€ aTOMA C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.

Bunbl cnexktpoB. ClieKTp ypOBHEW 3HEPTUH aTOMa BOJA0PO/A.



CnoHTaHHOE U BBIHYXJEHHOE U3yueHue ceera. Jlazep.

TexHuyeckue yCTpOHWCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopra.

Habmonenue nuHeRvaTbIx ClieKTPOB.

Y CTpOMCTBO M AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTULL.

Ornpenenenre NMHbI BOJHBI JJA3€PHOTO U3Ty4YECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKYM.

HaOmronenue nuHeH4aToro crekTpa.

HccnenoBanue criekTpa pa3peKEHHOIO aTOMAapHOIO BOJOPOAA M HU3MEpPEHHE
nocrosinnon Punbepra.

Tema 3. Duzuka amomHo20 A0pa U INEMEHMAPHBIX YACMUY,.

Hyxknonnas Monens snapa [eiizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M3oronsl.

PannoaktuBHOCTh. Anbda-pacna. OJIEKTPOHHBIM U TO3UTPOHHBIA OeTa-
pacran. ['amma-n3nyyeHue.

3aKOH pPaJAMOAKTUBHOrO pacnaaa. PaauoakTWBHBIE H30TONBI B IPUPOJE.
CBOICTBa HMOHM3UPYIOLIETO H3Iy4YCHHs. BiusHME pagMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBenHbIi QpoH uznyyenus. JJozumerpus.

DOHeprus CBA3M HYKJIOHOB B sifjpe. Snepubie cuibl. JlegekT Macchl siapa.

Anepusie peaknuu. [lenenue u cuntes sauep. Anepusie peaktopsl. [IpobGaemMbl
YOPaBISEMOTO TEPMOSAEPHOTO CHUHTE3a. OKOJIOTUYECKHE AaCIEeKThl pPa3BUTHUS
SAIEPHON SHEPTETUKH.

Mertoapl perucTpaiuy U UCCIIEN0BAHUS YIIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIBHBIE B3aUMOACUCTBUA. bapHOHBI, ME30HBI U JICOTOHHI.
[IpencraBinenune o CtanmapTHoM Moaenu. KBapk-TiirooHHas MOJENh aJpOHOB.

®usuka 3a npenenamu CranmapTHOW Monenu. TEMHass matepus UM TEMHad
DHEPIusl.

EnuncTBO usnyeckoil KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA U TEXHOJOTHYECKHUE MPOLECCHL: T03UMETP, KaMmepa
BuiibcoHa, siepHblil peakTop, TEPMOSIIEPHBIN peakTop, aToMHas 00MOa, MarHUTHO-
pe3oHaHCHas Tomorpadus.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpEKOB YacTUIL (110 TOTOBBIM (oTorpadusim).

WccnenoBanue paguoakTUBHOTO (POHA € UCMOJIB30BAHUEM JJO3UMETPA.

N3yuenue normnoieHus 0eTa-4acTull aTFOMUHUEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTHS acTpoHOMUU. [IpuKkinagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHUS TMPUPOJIBI
KOCMHUYECKHX 00BEKTOB.

Mertoapl acTpOHOMHUYECKMX HcclieoBaHU. (COBpPEMEHHbIE ONTHUYECKHE
TEJIECKOIbI, PaANOTENECKOIIbI, BHEATMOC(HEPHAs aCTPOHOMMUSI.

Bun 3Bé3mgnoro Heba. Co3Be3mwsi, SpKue 3BE3NBI, TUTAHETHI, UX BUIUMOE
JIBUKEHHUE.

ConHeuHas cuctema.

Connue. ConHeuHnass akTUBHOCTb. MicTounuk 3Heprun CosHIa U 3BE3 L.

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKU. JlMarpamma «CHEeKTpaJbHbIA KIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» Il 3BE3] TJIABHOW IOCJIENOBATEIBHOCTH. BHYTpEeHHEE CTpoeHue
3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Bomounn ConHua u
3BE3J1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxenue u nBuwxenue CoaHua B
lNanaktrke. Tunsl ramakTuk. Pagnoranaktuky u kBasapsl. YEpHBIE IBIPHI B sApax
TaJaKTHUK.

Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa606ia. Pazberanue rajakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3ITyUEHHUE.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMHUH.

Yuenuueckue naonrooenus.

HaGnronenust 3B€3qHOr0 HeOGa HEBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM NIl OMpeNIeTICHUsI MOJIOKEHUSI HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be3usi CEBEpHOro MONyLIApUs U SIPKUE
3BE3/bI.

Habmtonenuss B Tteneckonm JIyHBbI, IUIaHET, TYMaHHOCTEM W 3BE3IIHBIX
CKOIUICHUH.

Pu3nYecKUuil MPaKTUKYM.

Crioco6b1 n3mMepeHus: (PU3NIECKUX BEIMYUH C UCTIOJIb30BAaHNEM aHAJIOTOBBIX U
U(POBBIX HU3MEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIbHBIE MOTPEHIHOCTA U3MEPEHUN (PU3NYECKUX BEIUYMH.
OueHka rpaHul NOTPEIIHOCTEN.

IIpoBeneHHE  KOCBEHHBIX  HM3MEPEHHM, HCCIENOBAHUM  3aBUCHMOCTEMN
¢u3HUeCKNX BENWYMH, MPOBEPKA MPEIJIOKEHHBIX TUNOTEe3 (BBIOOP U3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pazfenax  «YUEHHYECKUH  IKCIEPUMEHT,
JabopaTopHbIe PaOOTHI, TPAKTUKYM).

O0o01maronee NOBTOPEHUE.



O06001enne U cucTeMaTu3alus COACpX)aHUS pa3fenoB Kypca «MexaHuKay,
«MomnekymnspHast pu3MKa U TEPMOJAUHAMUKAY, « DIEKTpoAnHaAMUKay», «Konebanus u
BOJIHBDY, «OCHOBBI CTIELIUATIBLHON TEOPUH OTHOCUTEIBHOCTHY, «KBaHTOBas pu3nKay,
«DJeMEeHThI ACTPOHOMUHU U aCTPOPUIUKI.

Pons Qusuku M acTpOHOMHMM B 3KOHOMHMYECKOW, TEXHOJOTHYECKOH,
COLIMAJIbHOW U 3TUYECKOU chepax NesTeIbHOCTH YeJI0BEKa, POJib U MECTO (PU3UKHU U
ACTPOHOMHMHM B COBPEMEHHOM HAYYHOW KapTHHE MHPA, 3HAUYCHUE OIHMCATEIBbHOW,
CHUCTEMaTU3UPYIOIIEH, OOBICHUTEIHHON U MMPOTHOCTUYECKON DYHKIIUN (PU3HNIECKON
TEOPHUH, POJIb GU3MIECKON TeOpuHu B (OPMHUPOBAHUH MPEACTABICHUHN 0 (HU3UIECKON
KapTUHE MHpa, MECTO (U3MUECKOW KapTHHBI MHpa B OOIIEM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABICHHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3M.

N3yuenue kypca ¢pusuku yriryosi€HHoro ypoBHs B 11 kiacce ocyiiecTBiseTcs
C Y4€TOM COJEpX aTeIbHBIX MEKIPEAMETHBIX CBA3€H C KypcaMuh MAaTE€MAaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmnoie nOHAMUA, CEA3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
nO3HAHUA: SABIICHUE, HAy4dHbIM (akT, rumoresa, Qu3myeckas BEIWYMHA, 3aKOH,
Teopusi, HAOJIOJEHUE, OJKCIEPUMEHT, MOJEIMPOBAaHUE, MOJIEIb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPHUTEIbHBIE TPUOOPHI, ITUGPOBas T1adopaTopus.

Mamemamuka: pemieHHEe CUCTEMbl YPaBHEHUH. TpPUTOHOMETPUYECKHE
(YHKIIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO. BEKTOphI M HMX MPOEKIMH HA OCH KOOPAMHAT, CI0KEHHE BEKTOPOB.
[IpousBoanbie snemMeHTapHbIX (yHKIMA. [lpuzHaku noaoOust TPEYroJbHUKOB,
onpeeeHue MIONIaIn MIOCKUX PUryp u 00bEMa Tell.

Bbuonozua: »>nextpuueckue SBICHUA B JKUBOW MpUpPOAE, KojebaTreabHbIe
JIBVKEHUS B JKMBOM NPUPOAE, OSKOJOTMYECKHE PHUCKHM MpPU MPOU3BOICTBE
ANIEKTPOIHEPTUH,  DJICKTPOMArHUTHOE  3arpsi3HEHHE  OKpYy)Kaloled  cpemsl,
yIbTPa3BYKOBasi JIMarHOCTHKA B MEAMUIIMHE, ONTHYECKUE SIBJICHUA B KUBOU
MIPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIUIMYECKOMN PEHIETKH, CIIEKTPAIbHBIN aHAU3.

I'eocpagpua: marHuTHBIE TIONIOCA 3€MJIM, 3JI€KW MArHUTHBIX Py,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonocusa: TPUMEHEHHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AIIEKTPOJABUraTeNb SIKOOH, reHepaTop MEepEeMEHHOro TOKA, WHIYKIMOHHAs IIeyb,
JUHUU JJIEKTpOIepenay, 3JIEKTPOABUTaTelb, paaap, paaguonpuEéMHUK, TEJIEBH30D,
anteHHa, TtenedoH, CBY-neub, yibTpa3ByKOBas JAUMAarHOCTUKA B TEXHHKE,
POEKIIMOHHBIN amnmapar, BOJIOKOHHAsl ONTHKA, COJIHEYHasi Oarapes, CIyTHUKOBBIC
MPUEMHUKH, AJI€pHAs JHEPIeTUKA U SKOJOTMYECKHUE aCIIEKThI €€ Pa3BUTHSI.



I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA ITPOI'PAMMEI 10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOEHHUS yueOHOTO npeaMera «PU3nKay JOJKHBI
OTpaXkaTb TOTOBHOCTb U  CIHOCOOHOCTh  OOYy4YalIIMXCA PYKOBOJCTBOBATHCS
chOpMHPOBAHHONW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHHI,  COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM [IEHHOCTAM POCCHUMCKOr0 OOIlEeCTBa, pPACIIMPEHUE >KU3HEHHOTO
ONbITAa M ONbBITA JEITENBHOCTH B IPOLECCE peAM3ald OCHOBHBIX HAaIIPaBICHUI
BOCIIUTATEBHOUN ESITEILHOCTH, B TOM YUCJIE B YaCTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hOPMUPOBAHHOCTh TPAKIAHCKONW MO3UIMH O0YUYaIOLIErocss Kak aKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX  OOILICYEIIOBEYECKUX T'yMAHUCTHYECKUX H
JNEMOKPATUYECKUX LIECHHOCTEN;

e TOTOBHOCTHh BECTH COBMECTHYIO AESTEIBHOCTh B MHTEpECAX I'PakIaHCKOIro
oOliecTBa, ydacTBOBaTh B  CaMOYINpAaBIE€HMH B  00pa3oBaTEIbHOU
OpraHM3allly;

e YMEHHME B3aMMOJCHCTBOBATh C COLUUAIBHBIMU UHCTUTYTAMHU B COOTBETCTBHHU
¢ UX (QYHKITUSIMU U HA3HAUYCHUEM;

e TOTOBHOCTb K TYMaHUTaApPHOU M BOJIOHTEPCKOM JIESITENHHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH pPOCCUICKOMN IPaKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JAOCTHXKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS;

e CHOCOOHOCTH OILICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTU YUEHOTO;

e OCO3HAHHUE JIMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOI0 BOCTIMTAHMSA:

e 3CTETUYECKOE OTHOUIEHUE K MHUPY, BKJIKOYAsk SCTETUKY HAYYHOT'O TBOPYECTBA,

npUCyIIeTo (PU3NIECKON HayKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3iuyHbIM chepam mpodeccruoHanbHON NESTENbHOCTH, B TOM
YHClie CBSA3aHHBIM ¢ (PM3UKOW U TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynaymiedt mpodeccun U peanu30BbIBaTh COOCTBEHHBIE >KW3HEHHBIC
IUUIaHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHMIO B 00JACTH
(GU3MKYN Ha POTSKEHUH BCEU KU3HU.

IKOJOTHYECCKOTI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYPhl, OCO3HAHHUE TIJI0OAIBHOTO
XapakTepa dKOJIOTMYECKHUX IpooiieM;

IUIAHUPOBAHWE W OCYLIECTBICHUE JACUCTBUM B OKPYXKAWOIIEH Cpele Ha
OCHOBE 3HaHU LI€JIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHne OIbITa JEATENBHOCTH HKOJOTMYECKOM HAIPAaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE.

HEHHOCTH HAYYHOI'O IO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PHU3UIECKON HAYKHU;

OCO3HAHHME IIEHHOCTU HAyYHOW JMESTEIbHOCTH, TOTOBHOCTh B MPOIIECCE
U3ydeHus: (U3MKUM OCYIIECTBISITH MPOEKTHYID M  HCCIEIOBATENbCKYIO
NEeSATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue AeicTBUA:

CaMOCTOSITeNIbHO  (pOopMyNIHpOBaTH U aKTyaJU3UpoBaThb  MpoOJeEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpENENATh LN JEATeIbHOCTH, 3a/JaBaThb IapaMeTpbl M KPUTEPUU HX
JOCTH)KEHHS,;

BBISIBISITh  3aKOHOMEPHOCTM W MPOTUBOPEUYHS B  paccMaTpHBAEMBIX
bu3HYeCcKUX SIBICHUSIX;

pa3pabaThiBaTh IUJIaH pELIEHUs MPOOJEMbl C y4E€TOM aHajau3a UMEHOUIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B  JESTEIBHOCTb, OLIEHMBAaTh COOTBETCTBHE
pe3yJIbTaTOB LIENSM, OLIEHUBATh PUCKU MOCIEACTBHMN NEITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBUSX PEAIbHOTIO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBbIe uccieaoBaTe/IbLCKHeE TeHCTBUA:

BJIQJICTh HAyYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU TMOHATHSIMH M METOIaMH
(bu3nYeCcKoO HAyKH;



BJIJIETh HABBIKAMHU yUEOHO-HCCIIEIOBATEIBLCKOW U MMPOSKTHOM NEATEIbHOCTH
B oOnactu (U3HMKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY
TIOMCKY METOJIOB PEUICHHS 3a7ad (PU3UYECKOTO COJNEPIKAHWUsI, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

BIAJeTh BHUJIAMHU JEATEIbHOCTH [0 TIOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIPETAINY, TTPEe0oOPa30BaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX y4eOHBIX
CUTyallWsiX, B TOM YHCJE TPU CO3[IaHUM Y4YEOHBIX IMPOEKTOB B 00JACTH
bu3uKwy;

BBISIBIISATh [IPUYMHHO-CIICAICTBEHHBIE CBS3M U aKTyaJU3upoBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ peleHHsI, HaXOAUTh apIyMEHTHI IS J0Ka3aTeIbCTBa
CBOMX YTBEPIXKJICHUH, 3a]1aBaTh MapaMeTPbl U KPUTCPUH PEIICHMUS;
AHATM3UPOBATh TOJNYYCHHBIE B XOJ€ pEIICHUS 3aJayd  Pe3yJbTaThl,
KPUTUYECKH OIICHMBATh UX JOCTOBEPHOCTh, IMPOTHO3UPOBATH M3MEHEHUE B
HOBBIX yCJIOBHUSX;

CTaBUTh M (OPMYyIUPOBATH COOCTBEHHbIE 3adaud B 00pa30BaTENbHOMN
JESITETLHOCTH, B TOM YMCIIC IPU U3yYeHUH (DU3HUKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIICHUBAThH MPUOOPETEHHBIH OIIBIT;

yMeTh TEPEeHOCUTh 3HaHUS 1O (U3MKE B MPAKTUYECKYIO 00JacThb
KHU3HEIEATEIIbHOCTH;

yMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIACTElH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTMHAIBLHBIC TIOJIXObI U PEIICHHUS;
CTaBHUTb NPOOJIEMBI U 33]]a4H, IOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIaJI€Th HaBBIKAMHU MOTy4YeHHsI MHPOpPMAUU (HU3NYECKOTO CONEpKaHUs U3
UCTOYHUKOB PA3HBIX THIOB, CAMOCTOSITENIbHO OCYLIECTBIIATH MOUCK, aHAJIN3,
CUCTEeMATHU3allMI0 W HHTEpHpeTanuio HHGOpMALMKU Pa3IUYHBIX BHUIOB H
dbopm npeacTaBIeHuUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIUY;

UCIIONIb30BaTh  CpelIcTBa HMH(MOPMALMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHMM B  pPELIEHUHM  KOTHUTUBHBIX, KOMMYHHMKAaTHUBHBIX U
OpraHM3aIlMOHHBIX 3a7ad C COOMIoJeHNeM TpeOOBaHUN SPrOHOMHUKH,
TEXHUKA O€30MacCHOCTH, TUTHEHBI, pecypcocOepeKeHus, TMPaBOBBIX W
TUYECKUX HOPM, HOPM MH(OPMAITMOHHON O€3011aCHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOTO COJAEP)KAaHUA B Pa3IUYHBIX (opMaTax C
yu€ToM Ha3zHayeHHss WHQPOpMallMM U 1EJNeBOM ayIuTOpuHu, BbIOUpas
ONTUMAJIbHYIO (POPMY MPECTaBICHUS U BU3YyaJIN3aLIUH.

KoMMyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe NeiCTBUSA:

OCYLIECTBJISATh OOIIEHHME Ha ypoKaX (U3UKK U BO BHE-YpPOUHOU
NEATEIIbHOCTH,



pacrmo3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CHUTyalldd ©  CMsT4aTh
KOH(JIUKTBI;

pa3BEPHYTO W JIOTUYHO H3J1araTh CBOIO TOYKY 3pPEHUSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh ¥ UCMOJb30BATH MPEUMYILECTBA KOMAHIHOW M MHIUBUAYAIBLHON
paboThI;

BbIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX ACHCTBHI € yu€TOM OOIIKX
MHTEPECOB ¥ BOBMOXKHOCTEN KaKJI0T0 WieHa KOJUIEKTUBA,;

NpPUHUMATh [EIM COBMECTHOM  JIEATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATH NEHCTBHS MO €€ JOCTHKEHUIO: COCTABIIATh IJIaH IEHCTBHIA,
pacnpeenaTb poiau ¢ y4ETOM MHEHUH YYaCTHHUKOB, 0OCYKJaTh PE3yJIbTaThl
COBMECTHOH paboThI;

OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa M KaXKAOTO YYaCTHHUKA KOMaHIbI B
001 pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeqjaraTb HOBBIE MPOEKTHI, OLIEHUBATh HUAEH C TO3UIHWHA HOBHU3HBI,
OpPUTHHAIILHOCTHU, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHUYECKOE TIOBEICHHWE B PAa3IUYHBIX
CUTYAIHSIX, IPOSBISATH TBOPUYECTBO M BOOOPAKEHHE, ObITH HHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe y4eOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATEIbHYIO ACSITENbHOCTh B 00JACTH
($U3UKKN U aCTPOHOMHHM, BBISBJISATH MPOOJIEMBI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIE 33]1a4U;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PELICHHUS PACYETHBIX M KaueCTBEHHBIX
3aja4, IUIaH BBINOJHEHHUS MPAKTHUYECKOH paboThl ¢ YYETOM HMMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacumpATh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEINOYTCHUN;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEeHTHpOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO JPYAUIUU B 00JacTH
(¢u3uKM, MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIM M KyJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOJIL, IMOIUOHAJIbHBbIN UHTE/LJIEKT:

JaBaTb OLICHKY HOBBIM CUTyalUsAM, BHOCHUTb KOPPCKTHUBLEI B ACATCIILHOCTD,
OLOCHUBATH COOTBETCTBHUEC PE3YJILTATOB LICIISAM,



e BIANCTh HABBIKAMU I[IO3HABATENBHOW  peQUIeKCHM KAk  OCO3HaHUS
COBEpILAEMBIX JEHCTBUI M MBICIUTEIBHBIX TPOIECCOB, UX PE3yJbTaTOB U
OCHOBAaHUI;

e HCIIOJIBb30BaTh MPUEMBI pedIeKCHH Ui OLIEHKU CUTYalllH, BBIOOpa BEPHOIO
peleHus;

e YMETh OICHWBATh PHCKH W CBOCBPEMEHHO IMPHUHHMATH PEHICHUS 1O MX
CHIDKEHUIO;

e TpPUHUMATh MOTHBBI M apPryMEHThl JPYTUX TpU aHAIW3E pe3yIbTaToOB
NesITeTbHOCTH;

e TpPUHUMATH ceOs, TOHUMAsI CBOM HEJJOCTATKH U JOCTOWHCTBA,

e TPUHUMATH MOTHBBI W aPryMEHTHI JPYTUX TPU aHAIW3E pPE3yJIbTaTOB
JeSITeTbHOCTH,

e TIPU3HABaTh CBOE MPABO U MPABO IPYTUX HA OLIMOKH.

B mporecce NOCTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MHPOTPaMMBI T10
¢uszuke JUIs  ypoBHS cpeaHero oOmiero oOpazoBaHus |y  OOy4aroumxcs

COBEPIICHCTBYETCS HYMOIIMOHATBbHBIH WHTEIIJICKT, MIPEITOJIAT AFOIIIHIA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAaHWUH, BKJTFOYAOIIIETO CIIOCOOHOCTh IOHUMATh CBOE

IMOIMOHAIBHOE COCTOSIHHE, BUAETh HANpaBJICHUS Pa3BUTUS COOCTBEHHOM
IMOLIMOHAIIBHOM cepbl, ObITh YBEPEHHBIM B ce0e€;

e CaMOpEryJIMpOBaHUS, BKIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE IOBEACHUE, CIIOCOOHOCTh aJalTHPOBATHCS K
YMOIMOHAIBHBIM H3MEHEHUSIM M MPOSBIATh TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIMU, BKIIOYAIOIIEH CTPEMJICHHE K JOCTHKCHHIO LIETU U
yClexy, ONTHUMHU3M, WHHULHUATUBHOCTb, YMEHHUE JEHCTBOBAaTh, HMCXOIA W3
CBOHMX BO3MOXKHOCTEH;

e DMIIaTUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh YMOLIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €r0 MpPH OCYUIECTBICHHWU OOIICHHS, CHOCOOHOCTh K
COUYBCTBHIO U COIEPEKHUBAHUIO;

e COLMANBHBIX  HABBIKOB, BKJIIOYAIOUIMX  CIIOCOOHOCTH  BBICTPAUBATh
OTHOLIEHHUSI C JAPYTUMH JIIOAbMH, 3a00TUTHCS, NPOSBIATH HWHTEpEC W
pazpemarb KOHIUKTBI.

[MPEJAMETHBIE PE3VJIbTATHBI

K xoHiy o0yuyenus B 10 knacce npeqMeTHbIE PE3ybTaThl HA YTIyOJEHHOM YpPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUaIOIIUXCSl YMEHUM:



MOHUMATh  poJib (UMK B DKOHOMHUYECKOH, TEXHOJOTUYECKOU,
HKOJIOTUYECKOM, COIMATBHON U ATHUECKON cepax NesTeIbHOCTH YeIoBeKa,
pOJIb U MECTO (PM3UMKHU B COBPEMEHHON HAyYHOW KapTHHE MHpa, 3HAUYCHUE
ONHUCATENIbHON, CUCTEMAaTH3UPYIOEH, OOBICHUTEILHON U MMPOTHOCTUYECKOMN
byHKuud (HU3NYECKON TEOPUM — MEXAHMKH, MOJEKYISpHOW (U3UKUA U
TEPMOJUHAMHUKH, POJb  (usmueckor Teopun B  (QOPMUPOBAHUU
IpeCTaBICHUN O PU3NUECKON KapTUHE MUPA;

pasnuyaTh YCIOBUS MPUMEHUMOCTH MOJIeNel (pU3NYeCKUX Tel U MPOLIECCOB
(siB7eHUI): WHEpIUalbHAas CHUCTeMa OTCY€Ta, a0COJIIOTHO TBEPIOE TEJO,
MaTepuaibHas TOYKAa, PAaBHOYCKOPEHHOE IBUKEHHE, CBOOOJHOE TMaJieHue,
abcomoTHO ympyras aedopmaiusi, aOCOTIOTHO yIpyroe u aOCOIIOTHO
HEyIIPyroe CTOJIKHOBEHHMS, MOJENM Ta3a, KUAKOCTU U  TBEPIOTO
(KpUCTAINTMYECKOTO) Teia, UACaNbHBIA ra3, TOUCUHBIM 3apsl, OAHOPOIHOE
AIEKTPUYECKOE TOJIE;

pa3nuuaTh yCJIOBUA (TpaHHIbI, OOJACTH) NPUMEHUMOCTH (HU3HUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMN XapakTrep (yHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UpOBaTh M OOBACHATHL MEXAHMYECKHE TIPOLECChl U  SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIEC TIOJIOKEHHSI M 3aKOHbI MEXaHUKHU (OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBIKEHUS, (POpMyJbl KUHEMAaTHKA PABHOYCKOPEHHOTO
JIBUKEHMsI, TpeoOpazoBaHusi lamunes A CKOPOCTH U TEpeMelleHus,
3aKOHbl HpIOTOHA, MPUHIUIT OTHOCUTENBHOCTH [ anniies, 3aKOH BCEMUPHOTO
TATOTEHHUs, 3aKOHBI COXPAHECHHS UMITYJIbCA U MEXAaHUYECKOW PHEPIUH, CBA3b
paboOThI CUJIBI C U3MEHEHUEM MEXAHUYECKON IHEPruu, yCIOBUS PABHOBECHUS
TBEPAOrO Teja), MPU ITOM HCIOIb30BaTh MAaTEMAaTUYECKOE BBIPAKECHUE
3aKOHOB, YKa3blBaThb YCJOBHUS TNPUMEHUMOCTH (PU3HUECKUX 3aKOHOB:
npeobpazoBanuii ['amuiesi, BTOPOro u TpeThero 3aKkoHOB HbIOTOHA, 3aKOHOB
COXpAaHEHUSI HMIIYJIbca M MEXaHMYECKOM HHEPIuM, 3aKOHA BCEMHUPHOTO
TATOTEHMUS;

aHAJIM3UPOBATh U OOBSCHITH TEIUIOBBIE MPOLECCHl M SBJICHUS, HCIOJIb3YS
ocHoBHble monokeHuss MKT wu 3akoHbl MOJEKyIspHOW (U3HKH H
TEPMOJMHAMHUKN  (CBSI3b  JIaBJICHUS MJACAIIBHOIO Tra3a Cco CpelHen
KMHETUYECKOW DHEpPruer TEIJIOBOTO JBWKEHMSI M KOHLEHTPALMEN €ro
MOJIEKYJ, CBS3b TEMIIEpATypbl BELIECTBA CO CpEOHEH KHUHETHYECKOM
DHEPIUEN TEIUIOBOTO IBW)KEHHUS €r0 YaCTHUL, CBA3b JABJIICHUSA HUACAIBHOTO
razda ¢ KOHLEHTPAIMEN MOJIEKYJ W €ro TEMIIEpAaTypoil, ypaBHEHHUE
MenpaeneeBa—Kianeiipona, mNEpBbIA  3aKOH  TEPMOJWHAMHUKH,  3aKOH
COXpaHEHUs1 PHEPruu B TEIUIOBBIX Ipolleccax), MpU STOM HCIOIb30BaATh



MaTeMaTUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUS NPUMEHHMOCTH
ypaBHeHus Menneneesa—Knanenpona;

aHAIIM3UPOBATh U OOBSACHATDH JECKTPUUECKUE SIBICHHUS, UCIIONIb3Yys OCHOBHBIC
IOJIOKEHUST M 3aKOHBl  JJIEKTPOAMHAMMKM  (3aKOH  COXpaHEHMs
IIEKTPUYECKOTO 3apsaa, 3aKOH KynoHa, IIOTCHIUAIIBHOCTD
AIIEKTPOCTATUYECKOTO OIS, HPUHLUII CYNIEPIIO3UIINH MIEKTPUYECKUX I10JIEH,
IIPU OTOM YKa3blBas YCJIOBUS INPUMEHUMOCTH 3akoHa KyioHa, a Taxxke
MPAKTUYECKNA BAXKHBIE COOTHOIIEHUS: 3aKOHBI OMa Il ydacTKa UENu U JJIs
3aMKHYTOM  DJJIEKTpUYECKOM Ienu, 3akoH JDxoyma—Jlenua, mnpasuia
Kupxroda, 3akonsl @apajes 1J1s 3JeKTPoJIn3a);

ONMUCHIBATh (PU3UYECKHE MPOLECChl U SBJICHUS, WCIONb3YsSd BEIHUYMHBI:
IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIC T€JA U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIBI, JaBJICHUE, IOTCHIIMAJIBHAS SHEPrUsl, KUHETUYECKas: DHEPTHUs,
MEXaHUYECKasi 3Heprusi, paboTa CUibl, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHUE,
CUJla TSDKECTH, CWJIA YIOPYIrOCTH, CHJIa TPEHUs, MOIIHOCTb, JHEPIrus
B3auMOEeHCTBUS Tena ¢ 3eMiIEN BOIM3H €€ TTOBEPXHOCTH, SHEPTHUsl YIPYTroi
nedopMaluu TPY>KUHBI, KOJWYECTBO TEIUIOTHI, aOCOJIOTHAs TemIepaTrypa
Tena, paboTa B TEPMOJUMHAMHUKE, BHYTPEHHSSI DSHEPIUs HICAIBHOIO
OJIHOATOMHOIO Ta3a, paboTa MeadbHOIO raza, OTHOCHUTEIbHASI BIAKHOCTb
Bo3ayxa, KIIJI umpeanbHOro TEmiaOBOIO JBUTATENs; JJIEKTPUUYECKOE IIOJIE,
HaIPsHKEHHOCTD  DJIEKTPUYECKOTO IIOJIsI, HANPSLKEHHOCTH TOJISI TOYEYHOTO
3apsiia WM 3apsDKEHHOTO [Iapa B BAKYyME M B JMAJIEKTPUKE, MOTEHUHAI
AIEKTPOCTATUYECKOTO TMOJSA, Pa3HOCTh IMOTEHIMAJNOB, JJIEKTPOABUKYILASL
Cujla, CUJa TOKA, HAINpSIKEHUE, MOIIHOCTh TOKA, AJIEKTpUYECKas EMKOCTh
IIJIOCKOTO KOHJIEHCATOopa, CONPOTHUBIICHUE y4acTka LETIH c
IIOCJIEA0BATEINBHBIM U NAPAJUICIbHBIM COCIMHEHUEM DPE3UCTOPOB, DHEPTHS
3JIEKTPUYECKOTO IO KOHJEHCATOPA;

OOBACHATH OCOOEHHOCTH MPOTEKaHUsl (PU3MUECKUX SBJICHUI: MEXAaHUYECKOE
JNBW)KCHHUE, TEIUIOBOE JBM)KCHUE YACTHI] BEIIECTBA, TEILUIOBOE PAaBHOBECHE,
OpoyHOBCKOe IBMkKeHHE, nuPy3us, ucnapeHue, KUMeHUe U KOHICHCAlHs,
IUIABJICHUE W KPUCTAJUIM3AlLlMs,  HAIPABJIECHHOCTb  TEIUIONEPENayH,
UIEKTPU3aLUs TeJ, HKBUIOTCHIHMAIBHOCTh IOBEPXHOCTH 3aPSKEHHOIO
IIPOBOJIHUKA,

IPOBOANUTH HCCIENOBAHUE 3aBHCHUMOCTH OJHOW (PU3NYECKOW BEIUYUHBI OT
JOPYroM C MCIIOJIB30BaAHUEM IIPAMBIX WU3MEPEHUH, ITPU ITOM KOHCTPYHUPOBAThH
YCTaHOBKY, (PUKCHUpOBaThb  pPE3yJbTaTbl  IOJIYYEHHOM  3aBUCUMOCTH
¢u3nyeckux BEIMYMH B BHJE TpapukoB C Y4ETOM aOCONIOTHBIX
IIOTPEUIHOCTEN U3MEPEHMM, J1€1aTh BBIBOBI 10 PE3YNIbTATAM UCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBICE W3MEPEHUS (U3UYECKUX BEIWYHMH, MPU ITOM
BBEIOMPATh ONTHUMAJIBHBIA METOJ] WU3MEPEHHS, OIICHUBATH aOCOIIOTHBIE U
OTHOCHTEJIbHBIE ITOTPEITHOCTH MPSIMBIX U KOCBEHHBIX H3MEPECHUM;
MPOBOJAUTH ONBITHI MO MPOBEPKE MNPEMJIOKEHHON THUIIOTE3bI: IUIAHHUPOBATH
HKCIIEPUMEHT, COOMPATh HKCIEPUMEHTAJIbHYIO0 YCTAaHOBKY, aHaJM3HPOBATH
MOJIlyYEHHBIE PE3YyJIbTaTbl W JE€JaThb BBIBOJ O CTaTyce€ MNPEJIOKEHHON
TUIIOTE3bIL;

coOmro/1aTh mpaBuiia 0€30MacCHOTO TPyAa MpU MPOBEIECHUU HCCIEAOBaHUMN B
paMKax y4ueOHOTO DKCIEPUMEHTA, IpaKkTUKyMa U y4eOHO-
UCCIIEOBATENIbCKOM W NPOEKTHOM JIEATEIIBHOCTH C€ HCIOJIb30BAHHEM
WU3MEPUTEITHLHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMUS;

pemaTh pacu€THbIE 3aJa4yd C SIBHO 3aJaHHOM W HESABHO 3aJaHHOU
dbu3nuecKkoil MOJENbI0: Ha OCHOBAaHWM AaHalIU3a YCIOBUS OOOCHOBBIBATH
BbIOOp (pu3myecKoil MojeNn, OTBEYAIolel TPeOOBAHUIM 3a/1auu, TPUMEHSTh
dbopMyIIBl, 3aKOHBI, 3aKOHOMEPHOCTH H TTOCTYJAThl (PU3UIECKUX TEOPHM MPHU
WCMOJIb30BAaHUH MATEMATUYECKUX METOJOB pEUICHUS 3a7ad, MPOBOJNUTH
pacu€Tbl HA OCHOBAaHWH MMEIOIINXCS JAHHBIX, aHAJIM3UPOBATH PE3YIbTATHI U
KOPPEKTUPOBATH METO/Ibl PELICHUS C YUYETOM MOJYYEHHBIX PE3YJIHTATOB;
pelaTh KaueCTBEHHbIE 3a]]a4uM, TpeOyIolue MPUMEHEHHS 3HAaHUI U3 pa3HbIX
pa3zienoB Kypca (pU3MKH, a TAKKE UHTETPAlluy 3HAHUH U3 IPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO  [MKJIA: BBICTPAMBATh  JIOTMYECKYK)  LEMOYKY
pPACCYXIEHUI C OMNOPOM Ha HW3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
dbuzndecKue BICHUS,

UCIIOJIb30BaTh  TEOPETUYECKHE 3HAHUA JJi1  OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAa0O0ThI MU3MEPUTEIBHBIX MPHOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, B O0OBSICHEHUE MPOIIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHUM;

aHAM3UPOBATh W OIICHUBATH IMOCJEACTBUS OBITOBOM W MPOW3BOICTBEHHOMN
NESATETLHOCTH YEeJOBEKAa, CBA3aHHOW ¢ (DU3WYECKUMH TMPOIECCaMH, C
MO3UIMN IKOJIOTHYECKOW O€30MaCHOCTU, MPEACTABICHUNA O paIlMOHATBLHOM
IPUPOJIOIIONB30BAHNM, A TAKXKE Pa3yMHOM HCIIOJb30BaHUU JIOCTHKECHUMN
HAyKW U TEXHOJOTUH ISl TaTbHEHIIIETO Pa3BUTHS YEI0BEUECKOTO OOIIECTRA,;
OPUMEHATH pa3iHyYHbIe CIOCOOBI paboThl ¢ HHpOpMAIUeil PU3NIECKOTo
COepaHUsl C  KCIOJb30BAHMEM  COBPEMEHHBIX  HMH()OpPMAIMOHHBIX
TE€XHOJIOTUM, MPU ATOM MCHOJIB30BATh COBPEMEHHbIE HH(DOpPMAIMOHHBIC
TEXHOJIOTUU JJIs TIOUCKA, EepepadOTKU U MPEAbIBICHUS yUeOHON U HAYyYHO-
NOMyJsIipHOW ~ MH(pOpPMAlUM,  CTPYKTYPUPOBAHUST W WHTEpHpETalluu



uH(OpMaIMK, TIOJYYCHHOW W3 PA3IMYHBIX HWCTOYHUKOB, KPUTHYECCKU
aHAM3UPOBATh MOJydaeMylo WH()OPMAIIUIO U OIEHUBATH €€ JOCTOBEPHOCTH
KaK Ha OCHOBE MMEIOIINXCS 3HAHWM, TaK W HAa OCHOBE aHAJIM3a MCTOYHHUKA
uHpopmaruu;

TIPOSIBIISATH OpraHHU3aIOHHBIC U MO03HABATEIIbHBIC YMEHHS
CaMOCTOSITEIbHOTO TPUOOPETEHHSI HOBBIX 3HAHHWM B TIPOIIECCE BBHITIOIHEHUS
MIPOCKTHBIX M Y4EOHO-HUCCIEA0BATEIbCKUX PA0OT;

paboTaTh B TpYyIIE C HCIOJHEHHWEM pa3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIIBI, PallMOHAILHO PACIpeNeysaTh ACITeIbHOCTD B
HECTAH/IAPTHBIX CHUTYaIlUsAX, aJeKBATHO OIEHWBATh BKJIAI KaXIOTO U3
YYaCTHUKOB TPYTIIBI B PEIICHUE PaCCMAaTPUBAEMON TTPOOIIEMBI;

MPOSIBJISITh MOTUBALUIO K Oymymied mpogecCHOHAIBHON NESITeTbHOCTH TI0
CHEIUAIBHOCTIM (PU3UKO-TEXHUIECKOTO MPOdHIIS.

K xoniy o6y4yenus B 11 knacce nipeiMeTHbIE Pe3yabTaThl Ha YIIIyOJIEHHOM ypOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

HNOHUMATh POJIb (PU3UKU B SKOHOMMUYECKOH, TEXHOJOTMYECKOM, COIIMAIbHOM
U ITUYECKOM c(epax eATENbHOCTH 4YEJOBEKA, POib M MECTO (PU3UKU B
COBPEMEHHOW HAYYHOM KApPTHHE MHUpPaA, pOJb aCTPOHOMHMM B IPAKTHYECKON
JEATEIIBHOCTH 4YE€JOBEKa M JaJbHEUIEM HAYyYHO-TEXHUYECKOM pPa3BUTHUH,
3HAQYEHUE OIMHCATEIbHON, CHCTEMATHU3UPYIOIIEH, OOBICHUTEIBHOU U
MPOTHOCTUYECKON (GYHKIMN (U3UYECKOM TEOpPUU — JJICKTPOIUHAMUKU,
CHEIMAJIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOM (U3UKH, POJIb
¢uznyeckoit Teopuu B (POPMHUPOBAHUM MPEICTaBICHUA O (QU3NUECKOU
KapTUHE MHUpa, MeCTO (U3NYECKOM KapTUHBI MHpa B OO0IIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHN O IPUPOJIE;

pasnuyaTth yCIOBHS MPUMEHUMOCTU MoJienel (PU3NUECKUX Tell U MPOLECCOB
(sIBJ€HUI): OIHOPOJHOE 3JIEKTPUYECKOE W OAHOPOJHOE MAarHUTHOE IMOJIs,
rapMOHMYECKHE KOJeOaHMs, MaTeMaTHYEeCKHM MAasTHHUK, HJIeaIbHBIN
NPYKUHHBIA MasTHUK, TAPMOHUYECKHE BOJIHBI, UJICANbHBIN KOJIeOaTEIbHbBIN
KOHTYp, TOHKas JIMH3a, MOJEJIEW aTOMa, aTOMHOIO sapa MU KBAaHTOBOU
MOJIEIIN CBETA;

pa3nuyuaTh yCioBUA (TpaHHIbI, OOJACTH) NPUMEHHUMOCTH (HU3HUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMN XapakTrep (yHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTH UCIIOIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH AJIEKTPOMArHUTHBIE IPOLIECCHI M SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIC IIOJIOKEHUS W 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CIEMAJIbHON TEOPUU OTHOCUTEIBHOCTH (3aKOH COXPAHEHMS SJIEKTPUUYECKOTO
3apsga, cuna Amnepa, cuna JlopeHna, 3aK0H 3IEKTPOMarHuTHOW MHAYKIIWH,
npasuio Jlenma, cBsa3p DJIC caMOMHAYKUIMHM B 3JIEMEHTE 3JEKTPUUYECKOMN



HENU CO CKOPOCTHIO HM3MEHEHHUS CHJIbI TOKA, IMOCTYJaThl CIELHATbLHON
TEOPHUH OTHOCUTEJIBHOCTH DWHINTENHA);

aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOLIECCHI U SIBICHUS, UCIIONb3YS
MOJIOKEHMS KBaHTOBOM (u3uku (ypaBHeHHE DHHINTeHHA 111 hoTodddekra,
nepBbli M BTOpoi  moctynatel  bopa, NpUHIMO  COOTHOILIEHUS
HeomnpeaenénHocrei ['eif3enOepra, 3akOHBI COXpaHEHUS 3apsAJ0OBOTO H
MacCOBOI'O YHCEN U PHEPTUU B SACPHBIX PEaKIUAX, 3aKOH PaJMOaKTUBHOTO
pacmana);

OMHCHIBaTh (PU3NYECKHUE TMPOLIECCHl U SBJICHMS, HCIOJIb3Ys BEJIMYMHBIL:
HaIpPsHKEHHOCTh AJIEKTPUYECKOTO TOJIs, MOTEHIHANl AJIEKTPOCTATUYECKOTO
[OoJIs, Pa3HOCTh TMOTEHIHUAJNOB, JJCKTPOABIKYIIAs CHJIA, HHIYKIUS
MarHUTHOTO TIOJII, MAarHUTHBI TOTOK, Ccwia Amrepa, WHAYKTUBHOCTD,
AIEKTPOJBIKYINAST CHJIa CAMOWHIYKIMH, DJHEPrus MarHUTHOTO TOJiA
MPOBOJIHUKA C TOKOM, PEJIITUBUCTCKUNA UMITYJIbC, MMOJTHAS YHEPTHUs, YIHEPTUs
MOKOsI CBOOOIHOM YacTHUIIbI, JHEPTHsI U UMITYJBC (DOTOHA, MACCOBOE YUCIIO U
3apsij sipa, SHEPTUs CBA3U sJIpa;

OOBSACHATH 0COOCHHOCTH IPOTEKAHUS buznyeckux SIBJICHUIA:
AIIEKTPOMArHUTHAS WHIYKIHUSA, CAMOMHAYKIIUS, PE30HAHC, MHTepdepeHIus
BOJIH, Ju(pakiusi, AUCHepcHsi, TOJHOE BHYTPEHHEE  OTPaKEHHUE,
doTornexkrpudeckuii 3gdekt (hotorddexr), anpbda- u 6eTa-pacnaasl saep,
raMma-u3iydeHue sjuep, GU3nYecKue MPUHIMIBI CIIEKTPAIIbHOTO aHalu3a U
paboThI J1a3epa;

ONpEeNENATh HaNpaBJIE€HUE WHIYKUIUM MArHUTHOTO TOJs TMPOBOJHHUKA C
TOKOM, CHJIbl AMmIiepa u cuiibl JIopeHiia;

CTPOUTH U300paKEHHE, CO3aBAEMOE TUIOCKUM 3€PKaJIOM, TOHKOW JIMH30H, U
pacCcUMTHIBATh €T0 XapaKTEPUCTHKHY;

IPUMEHSATH OCHOBOIIOJIAralollMe AacTPOHOMHUYECKUE TMOHATUSA, TEOPUU U
3aKOHBI JIJIsl aHAJIN3a U O0BSICHEHUSI PU3UYECKUX MPOLIECCOB, MPOUCXOAIIUX
B 3BE37aX, B 3BE3AHBIX CHCTEMaX, B MEXIaJaKTUYECKOW cpene; JBUKCHHS
HeOECHBIX TEJI, SBOIIONNY 3BE3 U BeeneHHOM;

OPOBOAUTH  MCCIIEOBAHUE 3aBUCUMOCTEH  (U3MYECKUX BEIHUYHMH C
UCIIOJIb30BAaHUEM  TMPSIMBIX HM3MEPEHUH, TpU 3TOM KOHCTPYHPOBAThH
YCTaHOBKY,  (UKCUpOBaTh  pE3yJibTaThl  IOJYYEHHOM  3aBHUCHUMOCTHU
¢uznyeckux BENMYMH B BHJE TpadukoB C Y4ETOM aOCONIOTHBIX
HOTPEIIHOCTEN U3MEPEHUM, JIeaTh BBIBOJIBI 110 pPe3yIbTaTaM MCCIIEIOBAHMS;
IPOBOJUTh KOCBEHHbIE HW3MEPEHHUs (U3MYECKUX BEJIMYMH, MPU ITOM
BBIOMpPATh ONTUMAJIbHBIA METOJ U3MEPEHUs, OIEHUBATh aOCOJIOTHBIE U
OTHOCUTEJbHBIE MOTPEITHOCTH NPSIMbBIX U KOCBEHHBIX U3MEPEHMUIA;



MPOBOJIUTH OTBITHI TIO MPOBEPKE MPEMIOKEHHOW THUIOTE3bl: IUIAHUPOBATH
IKCMEPUMEHT, COOUpaTh IKCIEPUMEHTAJIbHYIO YCTAHOBKY, aHAJIMW3UPOBAThH
NOJly4YeHHBIE pE3yJbTaThl M JeNaTh BBIBOA O CTaTyce MPEASIOKEHHOM
THITOTE3HI,

OTHCHIBATH METOIbI TTOMyUEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;
coOirofarh mpaBuja 0€30MacHOro TPyAa MpU MPOBEACHUHU HCCIEIOBAHUN B
pamkax  ydeOHOro IKCIIEPUMEHTA, MpaKTUKyMa U yueOHO-
UCCIICIOBATENILCKOM M TPOSKTHOW JIEATENBHOCTH C HCIOJIh30BAaHHEM
U3MEPUTENbHBIX YCTPOUCTB U JJa0OpaTOPHOTO 0OOPYIOBAHHS,

pemiatb pacu€THbIe 3aJaddl C SBHO 33JaHHOM W HESBHO 3aJaHHON
¢uznyeckoil MOJENbI0: Ha OCHOBAaHMU aHallM3a yCIOBUS BBIOMpPATH
¢usznyeckue MoJeNH, OTBEYAIolIUe TPEOOBAHUSAM 3aJauH, IPUMEHSTbH
(dbopMyITbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYNATHl (PU3UUECKUX TEOPHUd TIpH
UCTIONIb30BaHUU MaTEeMaTHUYECKUX METOJIOB PEIICHUs 3aaad, MPOBOIUTH
pacd€Thl HA OCHOBAaHWHM UMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh PE3yJIbTaThl U
KOPPEKTUPOBATH METOJIbI PEIICHUS C YIETOM MOTYYEHHBIX PE3YJIHTATOB;
peliaTh KaueCTBEHHbIE 3aJa4i, TPEOYIOLe MPUMEHEHHS 3HAHUN U3 Pa3HBIX
pa3aenoB Kypca PU3UKH, a TAKKE HHTETPALUY 3HAHUN U3 IPYTHX MPEIMETOB
€CTECTBCHHO-HAYYHOTO [MKJA: BBICTPAWBaTh JIOTHYECKYHD  IIETIOYKY
pacCyXJIeHUM C ONOpOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

UCTIONIb30BAaTh  TEOPETHYECKHE 3HAHWS [JJI1  OOBSCHEHHS OCHOBHBIX
NPUHIIAIIOB PabOThl M3MEPHUTETBHBIX MPHOOPOB, TEXHUUECKUX YCTPOUCTB H
TEXHOJIOTHYECKHUX TPOIIECCOB;

MPUBOJINUTH MPUMEPHI BKJIaJa POCCUNCKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE MPOLECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

aHAJIM3UPOBATh M OLIEHWBATH TMOCIEACTBHUS OBITOBOW M IMPOU3BOJCTBEHHOM
JESTEIbHOCTH 4YeJIOBEKa, CBS3aHHOM ¢ (U3MYECKUMHU TPOIECCAMH, C
MO3UIMI HKOJIOTUYECKON O€30MacCHOCTH, MPEACTABICHUN O PallMOHAIBHOM
IPUPOJIONIONB30BAaHUH, a TaKXKe Pa3yMHOM HCIOJB30BaHUU JOCTHKEHUIM
HAYKH M TEXHOJIOTHH JIJIs TaJbHEHIIero pa3BUTHS YeTI0OBEUECKOTro O0IIeCTBRa,
MPUMEHSTh pa3lIUuHbIe CIOCOOBl paboThl ¢ WH(oOpMarued Quznueckoro
COJIEp)KaHUs C  HUCIOJIb30BAaHUEM  COBPEMEHHBIX  HMH(OPMAIMOHHBIX
TEXHOJIOTHA, TMPU HSTOM HKCIOIB30BaTh COBPEMEHHBIC HWH()OpPMAIMOHHBIC
TEXHOJIOTHH JJIs TIOMCKA, IepepadOTKH U MPEeIbBICHUS yueOHOU 1 HAyIHO-
NOMyJSIPHOM ~ WMH(OpMAalUK, CTPYKTYPUPOBaHUS M HUHTEPIpETAINH
uHpOpMAIlMK, TOJYYCHHON W3 Pa3IUYHBIX HWCTOYHHKOB, KPUTHYECKH
aHAJIM3UPOBATh MOJIy4aeMyl0 HH(GOPMAIIMIO U OLIEHUBATH €€ TOCTOBEPHOCTD



KaK Ha OCHOBE HMMEIOLIMXCS 3HAHMM, TaK U Ha OCHOBE aHajIM3a HCTOYHHKA
uHbOpMaIuy;

IPOSIBIISATH OpraHU3alMOHHBIC u MO3HABATENIbHbIC YMEHHUS
CaMOCTOSATEJILHOTO MPUOOPETEHUsI HOBBIX 3HAHHUM B MPOIECCE BBHITOTHEHUS
HPOEKTHBIX U Y4eOHO-UCCIIEI0BATENLCKUX PadoT;

paboTaThb B TpyHme C UCHOJHEHHUEM pPAa3IMYHbIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATh PadOTy TPYIIIbI, PAMOHAIBHO PACIpENesaTh ACITEIbHOCTD B
HECTaHAAPTHBIX CHUTYyallUsAX, aJleKBaTHO OIEHHMBATH BKJIAJ KaXJO0ro U3
YYaCTHHUKOB TPYIIIIBI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

NPOSIBJIATh MOTHBALMIO K Oynymied mpodeccnoHaIbHON IesITeIbHOCTH 10
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcebl
Paznen 1. HAYUHBIA METO/] IO3HAHUSI ITIPUPOIbI
bubmuoreka [JOK
1.1 Hayunslii MeTOZ IO3HAHUS IPUPOLBI 6 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 6
Pa3znen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemaruka 10 ! https://m.edsoo0.ru/7f41bf72
bubnuoreka [IOK
2.2 Junamuka 10 https://m.edsoo.ru/7f41bf72
bub6nuoreka LIOK
2.3 CraTtuka TBEpIOTO TENA 5 1 https://m.edsoo.ru/7f413034
bub6nuoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXAHHUKE 10 1 https-//m.edsoo.ru/7f413034
Uroro no pazgeny 35

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU

15

bubmuoreka [JOK
https://m.edsoo.ru/7f413034




bubmuoreka [JOK
https://m.edsoo.ru/7f413034

3.2 Tepmoaunamuka. TennoBeie MaTUHBI 20
bub6nuoreka [IOK
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 https://m.edsoo.ru/7f413034
’ HEPEXOIbI
Uroro no pazgeny 49
Paznen 4. JIEKTPOJIUHAMUKA
bubmuoreka [JOK
4.1 DneKTpruYecKoe moiie 24 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 https://m.cdsoo.ru/7f41bf72
bubmuoreka [JOK
4.3 Toxn B pasmHBIX Cpenax 6 https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 54
Pasznen 5. DUSHUYECKHM TIPAKTUKYM
5.1 OuU3NYECKU MPAKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypchl
Pazngen 1. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1.1 MarunurtHoe 1oJe 14 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
1.2 DNEeKTpOMarHuTHAsE NHIYKIHS 13 1 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
bubmuoreka [JOK
2.1 Mexannueckue koneOaHus 10 https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
2.2 DNIeKTpOMarHuTHBIE KoJIeOaHus 15 https://m.edsoo.ru/7f41¢97c
MexaHuueckue U 3JIeKTPOMarHUTHbIE brbmorexa IOK
2.3 P 10 1 https://m.edsoo.ru/7f41¢97¢c
BOJIHBI
bubmuoreka [JOK
2.4 Onrtuka 25 1 https://m.edsoo.ru/7f41¢97c
Hroro no pazneny 60




Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUUA OTHOCHUTEJBHOCTH

bubmuoreka [JOK
3.1 OcnoBrel CTO 5 https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 5
Pa3nen 4. KBAHTOBAS ®U3UKA
bub6nuoreka [IOK
4.1 KopnyckyIisipHO-BOJIHOBOW Jyalli3M 15 https://m.edsoo.ru/7f41c97c
bubnuoreka [IOK
4.2 ®usznka aToma 5 https://m.edsoo.ru/7f41c97¢
bub6nuoreka [IOK
®du3rKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX
4.3 5 https://m.edsoo.ru/7f41¢97¢
YaCTHII
Hroro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

bub6nuoreka [IOK
5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 12 https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 12
Pazgen 6. PU3SHUECKHNA MIPAKTUKYM
6.1 Pu3n4eCKu IPaKTUKYM 16 16
Hroro no pazgeny 16
Paznen 7. OBOBIIAIOIIEE IIOBTOPEHUE
7.1 Cucremarusanusa 1 00001eHne 15




IIPEAMETHOTO COAEPKAHMS U OIbITa
JesITeIbHOCTH, TPUOOPETEHHOTO TPH

u3yueHnn kypca ¢usuku 10 — 11 kmaccon

Uroro no pazgeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

» Ousnka. Mexanuka, 10 kmacc/ Mskumes I'.5., CunskoB A.3., O01IecTBO ¢ OTpaHUYCHHOM
OTBETCTBEHHOCTHIO «/IPODA»; AknroHepHoe obmecTBo «M3narenscTBo «IIpocBerieHne»

» ®uzuka. Monekynspras ¢pusuka. Tepmoaunamuka, 10 kmace/ Mskumes I'.5., Cunsikos A.3.,
OO0111eCTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «[IPODAY»; AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenne»

» ®uszuka. Ontuka. KBantoBas ¢usuka, 11 kimace/ Makumes I'.4., CunsaxoB A.3., O6mecTBo ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODA»; AxumonepHoe obmiecTBo «M31arenbeTBo
«IIpocsemenune»

» ®usuka. Konedanus u Bonusl, 11 knace/ Mskumes I'.51., CunskoB A.3., O01ecTBO ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AkiroHepHoe 001iecTBO «I31aTenbCTBO
«IIpocsemenune»

» Gusuka. Dnekrpoaunamuka, 10-11 xknacesl/ Msikumes .51, CunsikoB A.3., O6miecTBo ¢
OTPaHUYEHHOU O0TBETCTBEHHOCTHIO «/[PODA»; AxnmonepHoe obmiecTBo «M31arenbcTBo
«ITpocBemenune»

METOANUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
Co6opHuk 3amay no ¢usuke 115 10 — 11 xnaccos/ Crenanosa [.H./ M.: «IIpocBemienue»
Co6opnuk 3anay mo ¢pusuke 10—11 kmaccos / 'pommesa O. U. / M3garensctBo « 9K3AMEH»

TemaTnueckue KOHTPOJIBHBIE U CAMOCTOSITENbHBIE paboThl o gusuke 10 kmace / I'pomiea O.
N / N3narensctBo « 9K3AMEH»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

Ennnas xomutekuus u@poBbIX 00pa30BaTEIbHBIX PECYPCOB
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/

OnexTpoHHble yueOHuKH U OecriatHbie cepBuckl LECTA anst yunrtenei u y4eHUKOB.
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/http://nsportal.ru -
coIabHas CETh PAOOTHUKOB 00Pa30BaHUS.

http://markx.narod.ru/pic/ - ¢pusuka B mKose.

http://festival.1september.ru/articles/ - pectuBans negarornueckux unen «OTKPHITHIA YPOK».

http://www.fizika.ru/ - caliT 1 yuuteneit pU3MKM U UX yYCHUKOB.

http://www.physics.ru/ - MaTepuaisl 1o ¢usmke.

www . ege .edu.ru - nuapopmanmonuslii mopran EI'3. 7 http :// school - collection . edu . ru / -
enuHas koaiekius I{OPos

http://class-fizik.ru/

https://resh.edu.ru/

https://fipi.ru/

https://phys-ege.sdamgia.ru
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