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HOACHUTEJBHASA 3AIINCKA

[IporpaMmma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yJibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBarenbHON mporpammbl, mpenacraBieHHbix B OI'OC COO, a
Takke ¢ yd€toM (enepanbHOi pabouelt mporpammbl BocniuTanus u KoHuenmuu
npenofaBaHus yueOHoro nmpenMera « Pu3nka» B 00pa30BaTENIbHBIX OpraHU3AIHIX
Poccuiickon ~ @enepanmu,  peAM3yIOIMX  OCHOBHBIC o0Opa3zoBaTeIbHbIE
IPOrPAMMBI.

[Iporpamma no gu3suke omnpenesnseT 00s13aTeaIbHOE MPEAMETHOE COJEPIKaHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIEI0BATEIbHOCTh U3yUEHUS TEM U Pa3/eiioB
y4e0HOT0 TpeaMeTa ¢ YYETOM MEKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOro IIpollecca, BO3PACTHBIX OCOOEHHOCTEN  O0y4YaroIIMXCH.
[Iporpamma mo ¢usuke na€r mOpeicTaBlIeHUE O LENAX, COJEp)KaHuHu, OoOuIei
CTpareruu OOyuyeHUs, BOCHUTaHMsS U pa3BUTUSA OOYYaIOUMXCA CpPEACTBaAMU
y4yeOHoro npeameta « Pu3nka» Ha yriryOJI€HHOM YPOBHE.

N3ydenne kypca ¢Gu3uku yriyOJaE€HHOTO YPOBHS IO3BOJISIET pPeaiu30BaTh
3a/1a4u MPOPECCUOHAIBHONW OpPUEHTAIMH, HAIIPABJIEHO Ha CO3JaHUE YCIOBHM AJis
MPOSIBIICHUSI CBOMX HWHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXKIIbIM
oOydJaroumcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHUST 00pa3oBaHUS B
opraHuzanusx MpodecCHoHaTbHOTO 00pa30BaHMs 10 PA3IMYHBIM  (UBHKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIUATIbHOCTSIM.

B nmnporpamme 1o (¢u3MKe ONpPEeNstoTcs IJIaHUPYEMbIE PpPe3yJIbTaThl
OCBOEHUS Kypca (PU3NKK Ha YpPOBHE CpeHEro olIero oopa3oBaHus: JUIYHOCTHBIE,
MeTanpeaMeTHble, MpeaMeTHble (Ha  yriayO6néHHom  ypoBHe). HayuHo-
METOJIOJIOTUYECKON OCHOBOM I pa3pabOTKU TpeOOBaHUM K JIMYHOCTHBIM,
METaNpeAMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYaroIlIUXCsl, OCBOMBILIUX
nporpamMmy 1o (U3MKE Ha YpOBHE cpenHero oOmero oOpa3oBaHus Ha
yriyOJaEHHOM YPOBHE, SBIISIETCS CUCTEMHO-ACSITEIbHOCTHBIN MOAXO/I.

[Iporpamma no (pu3uke BKIHOYAET:

IUTAaHUpYEMbIE pe3yJbTaThl OCBOEHHUS Kypca (U3MKKM Ha yriayOnéHHOM
YPOBHE, B TOM YHMCJIE MMPEAMETHBIC PE3yJIbTAThI MO T0/1aM 00yUCHUS;

cojiepkaHue yueOHoro npeamera « Pusuka» o rojaam o0y4eHusI.

[IporpaMmma 1o ¢Qu3uke HMEET NPUMEPHBIN XapakTep U MOXET ObITh
UCTIONb30BaHa YUUTEISAMHU (PU3HUKH JIJISI COCTABICHUS CBOMX PA0OUUX MTPOTPAMM.

[IporpamMma o ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENCH U
NPEIOCTaBISACT BO3MOXKHOCTH I peamu3alliid  Pa3IuYHBIX METOIUYECKUX
MOJXOJ0B K MpernojaBaHUI0 (U3UKUA Ha YIIIyOJIEHHOM YPOBHE IpHU YCIOBUH
COXpaHEHHUs1 003aTeNbHOM YaCTH COIepKaHUSI Kypca.



®du3uka Kak Hayka O HauOoisiee OOIIMX 3aKOHaX NPUPOJBI, BBICTyHas B
KayecTBE y4eOHOro MpeaAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHUU 00 okpysxaromeM Mupe. 11IkonbHbII Kype PpU3HMKN — cucTeEMO0Opa3yoLuil
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB, TOCKOJIbKY (U3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB M SIBJICHHWH, HM3ydaeMbIX XUMHUEH, OHOJOTHEH,
dusmueckoit reorpadueir w actpoHommei. Vcmonmb3oBaHWE W aKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONpENeNuyio XapakTep U OypHOE pa3BUTHE
pPa3HOOOpPAa3HBIX TEXHOJOTMA B c(epe DHHEPreTHKH, TPaHCIOpPTa, OCBOEHUS
KOCMOCA, IOJIyYEHHUs] HOBBIX MaTepUANIOB C 3aJaHHbIMH CBOMCTBaMHU. M3ydeHue
(¢U3MKH BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI Mupa oOydaromerocsi, B ()OPMUPOBAHUE YMEHUW NMPUMEHATHh HAYYHBIN
METO/] IO3HAHUS MIPH BBIIIOJIHEHUU UMH YYEOHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (pU3MKH Ha YPOBHE CPEHETr0 00IIEro 00pa30oBaHus MOJIOKEH
PAI UIEH, KOTOPhIE MOKHO paccMaTpyUBaTh KaK PUHIUIIBI €70 IOCTPOCHMUS.

Hoesa uenocmuocmu. B COOTBETCTBHM C HEU KypC SIBISIETCSA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3lesoB (PU3UKH, BKIIOYAET KaK
BOMNPOCHI KJIACCUUECKOM, TaK 1 COBPEMEHHON (PU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (QU3MKH
o0beUHEH BOKpPYr (u3MuecKux Teopuil. Benymmm B Kypce sBIsieTcs
(opMupOBaHHE NPEJICTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTE€pPHH, BELIECTBE U
noJIe.

Hoea cymanumapuszayuu. EE peanuzanus npeanosiaracT HMCHOJb30BaHUE
I'YMAHUTAPHOTO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBSA3M pPa3BUTHUSA
¢u3ukn ¢ pa3BuTHEeM OOILIECTBA, a TakXke C  MHUPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU ITPOoOIIeMaMu.

Hoea npuxnaonoii nanpaenennocmu. Kypc dusuku yriry0i€HHOTO ypOBHS
MPEANOIAraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YyYEHHBIX TEOPUHM M 3aKOHOB. Ilpm 3TOM paccmaTpuBaroTCs Ha
YpPOBHE OOUIMX MPEJACTAaBICHUNA W COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, W
TEXHOJIOTHH.

Hoea »3konocusauyuu peanusyercss NOCPEACTBOM BBEIEHHS 3BJIEMEHTOB
collepKaHUs, TMOCBSIIEHHBIX HSKOJOTMYECKHUM Mpo0iieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU W TEXHOJIOTHH, a TakXke OOCYXIEHUs
po0JieM palOHAIBHOTO MPUPOAOIIOIB30BAHUS U KOJIOTHYECKON 0€30M1aCHOCTH.

OcBoeHue cofepkaHusi MporpaMmmsbl 1o (U3HUKE JOIHKHO ObITh MOCTPOCHO Ha
MPUHIIUIIAX CUCTEMHO-AEATEIbHOCTHOrO moaxoaa. st ¢pusuku peanusanus 3TuX
OPUHIIMIIOB 0a3UpyeTCsl Ha UCTOJIb30BAHUM CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBYIoNero (akropa ydeOHoOro mporecca. s yrayOiéHHOro
YPOBHSI — 3TO CHUCTEMA CaAMOCTOATEJIBHOTO YYEHHUYECKOIO JKCIIEPUMEHTA,



BKJIFOYAIONIETO (POHTAIbHBIE YYCHHUYECKHUE OIBITBI TPH HW3YYEHWH HOBOTO
MaTepuaia, JabopaTopHbie padOThl U pabOThI MpakTUkyma. [Ipu 3TOM BO3MOKHBI
nBa crocoba peanuzanuu  (U3MUECKOrOo TMpakTUkymMa. B  mepBoMm  ciiydae
IpakTUKyM npoBoauTcs aubo B koHue 10 u 11 kmaccos, 110 mocie nepBoro u
BTOPOrO0 TOJYTOAWM B KaXIOM M3 3TUX KiIaccoB. Bropoilt cmocod — 3T10
WHTerpanusi paboT MpakTUKyMa B CHCTEMY JaO0OpaTOPHBIX pabOT, KOTOpHIC
IPOBOJSATCSA B Mpolecce u3ydeHus: pasaena (temsl). [Ipu stom mox paboramu
IPaKTUKyMa TTOHMMAETCs] CaMOCTOSITEIbHOE UCCIIEeI0BAHUE, KOTOPOE MPOBOJIUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 00001IEHHOTO BHJ1a €3 MOIIaroBoi HHCTPYKIUH.

B mporpammMe mo ¢usmke cucTeMa YYCHHYECKOTO OSKCIEPUMEHTA,
7a00paTOPHBIX padOT W MPaKTHKyMa MPEACTABICHA €AWHBIM TepeuHeM. Bwioop
TEMaTUKH JJII 3TUX BHJIOB YUCHHYECKUX MPAKTHYCCKUX PAOOT OCYIIECTBISCTCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpoLecca UCXOAS U3 OCOOEHHOCTEN MOYpOYHOTO
IUTAaHUPOBAaHUA W OCHalleHus kaOuHera ¢usuku. [Ipu sToM oOecneumBaercs
OBJIAJICHHE OOYYAOIMIMMHCS YMEHUSMH TIPOBOAUTH TIPSAMBIE W KOCBEHHBIC
W3MEPCHHUsI, UCCICIOBAHUS 3aBUCUMOCTEH (DU3MUECKMX BEIMYMH W TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIIOKEHHBIX THUITOTE3.

Bonpimoe BHUMaHWE YACISICTCS PEIICHUIO PACUYCTHBIX M KAa4ECTBEHHBIX
3amad. [Ipu 3TOM TSt pacyETHBIX 3a7ad MPUOPUTETOM SIBISIFOTCS 33J1a4d C SIBHO
3aIaHHOM U HESBHO 3aJJaHHOM (DU3NYECKOU MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjielia Kypca, Tak U
UHTErpUpysl MPUMEHEHHUE 3HAHUM U3 Pa3HbIX pasnienioB. [[s kauyecTBEHHBIX 3a/1a4
NPUOPUTETOM SBJISIOTCS 3aJaHUs Ha OOBSICHEHUE/TIPEACKA3aHUE MPOTEKAHUS
(u3HUeCcKUX SIBJIEHUN U MPOIECCOB B OKPYKAIOLIEH *KU3HH, TpeOyrolre BbIOOpa
(Gu3HYeCKO MOACIHN TSl CUTYalluX TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPIOC COO k wmarepuanbHO-
TEXHUYECKOMY OOECICUCHHIO Y4eOHOTO Ipoliecca Kypc (U3UKH YriayOJIEHHOTO
YPOBHS Ha YPOBHE CPEIHET0 00IIEero 0Opa3oBaHUs TOJKEH U3YUYaThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (QU3NKU JODKHO OBITH HEOOXOAMMOE
nabopatopHoe 00OpyJOBaHUE JJIsi BBIMIOJHEHUS YKa3aHHBIX B MpOrpamMme Mo
(¢u3NKe yYEeHHUECKHX OIBITOB, JIAOOPATOPHBIX PAbOT W pabOT MpakTUKyma, a
TaKXKe JIEMOHCTPALlMOHHOE 000pYyI0BaHUE.

JleMoHCTpalinoHHOE  000pyJI0OBaHME (QOPMHUPYETCSI B COOTBETCTBUM C
NPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M 00OECIIEUYMBAECT IIOCTAHOBKY
MEPEUYNCICHHBIX B TpOrpaMMme MO0 (PHU3MKE KIFOUYEBBIX JIEMOHCTPAIMN IS
WCCJICIOBAHMSI  M3yYaeMbIX  SBJICHMA W  TIPOIECCOB, OMIHMPUYECKUX |
dbyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHCHUM.

JlaGopatopHoe 00OpyIOBaHHE [Ji1 YYEHUYECKHX MPAKTHUYECKUX paldoT
dbopMupyeTCS B BHJEC TEMAaTHYECKUX KOMIUIEKTOB M OOECIIeYMBaeTCsS B pacuére



OJTHOTO KOMIUJIEKTa Ha JABYX oOOydJarommxcs. TeMaTHudecKne KOMIUICKTHI
1a60paTOPHOTO OOOpPYAOBAHUS JIOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NPUOOPOB, a TaKkKE KOMIBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE IU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMH TIEISIMU U3Y4YeHUST (DU3UKH B OOIIEeM OOpa3OBaHHM SIBIISIOTCS:

dbopMHupOBaHrE WHTEpPECA U CTPEMIICHHUSI OOyUJaAIOIINXCA K HAyIHOMY
U3YUYEHUIO TMPUPOJBI, PA3BUTHE UX HHTEIUICKTyalIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUM O HAyYHOM METOJE TMO3HAHUS U (POpMUPOBAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSIM;

(dbopMHpOBaHKWE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3Y4YEHHUs OCHOB
CTpOSHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dbopMHUpOBaHHE YMEHUN OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (U3HUUECKUX
3HAHWI 1 HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEACTABICHUM O POJIM (PU3UKU IS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTUH;

pa3BUTHE peICTaBICHUN 0 BO3MOYHBIX cdepax Oyy1iei
npoecCHOHaNbHON JESITENBHOCTH, CBSI3aHHBIX C (U3MKOM, TMOJArOTOBKA K
nanbHeeMy oOy4eHHIO B 3TOM HalpaBlICHUU.

JlocTrKEeHUEe ATUX leJeld 00ecreuynuBaeTCsl PElICHUEM CIEAYIOMUX 3aJa4d B
npoliecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHEro 00IIero o0opa3oBaHus:

pUOOPETeHNE CUCTEMbI 3HaAHUN 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKJIIOYAsSs  MEXaHWUKY,  MOJIEKYJSIpHYIO  (U3HUKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY M SJIEMEHTHI aCTPO(PU3UKH;

dbopMHUpOBaHNE YMEHHUIM TPUMEHATh TCOPETUUCCKUE 3HAHUS JIJIT O0OBSICHECHUS
(Gu3NYeCKUX SIBICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUYCCKUX PEIICHUA B
MOBCEIHEBHOM JKH3HM;

OCBOCHHME CIIOCOOOB pEIICHUS Pa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
du3nueckoil MOJAENbBIO, 3a/1ad, MOJPAa3yMEBAIOIIMX CAMOCTOSITEIbHOE CO3JaHHE
(Gu3nYecKoi MOJEIM, aJeKBATHOM YCIOBHSAM 3a7adyd, B TOM 4YHCJIE 3a1ad
WHKCHEPHOT'O XapaKTepa;

MOHUMaHuEe (U3UYECKUX OCHOB W TIPUHIIMIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOWCTB U TEXHOJOTUYECKUX TPOIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO CPEY;

OBJIAJICHUE METOJIaMH CaMOCTOSITEIPHOTO TUTAHHUPOBAHUS M TIPOBEICHUS
¢u3nUecKuX OKCIEPUMEHTOB, aHalIW3a W HUHTEpIHpeTanuu  uHpopmaiumy,
oTpeeseHs] JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

CO3JaHUE YCJOBHH i1 Pa3BUTHS yYMEHUH TNPOEKTHO-UCCIIECIOBATEILCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpoheCcCHOHATBHON NEITEILHOCTH, CBSI3aHHON
¢ (hU3UKOI.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yriayOnéHHBIM ypOBEHb
n3ydeHuss ydeOHOro mpenMera «du3nka» HAa YpPOBHE CpPEIHETO OOIIeTro
oOpa3zoBaHusi BbIOMpaeTcs OOYy4YalOIUMHUCS, TUIAHUPYIOUUMHU MPOJIOJKEHUE
00pa3oBaHusl MO CHEUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOPUII.

Ha msyuenne ¢usuku (yriayOnéHHBIM ypOBEHB) HA YPOBHE CpPEIHEro 00IIero
obOpazoBanus orBoauTcst 340 vacos: B 10 kimacce — 170 yacoB (5 yacoB B HEJIEIIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipemnaraempiii B mporpamMme 1o (U3MKE TMEpeueHb Ja0OpaTOPHBIX U
PAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YUYHUTENb JEJIacT BBIOOP
MPOBEACHHUS J1a0OpPaTOPHBIX pabdOT ¥ OMBITOB € YYETOM HHAWBUAYATBHBIX
0COOEHHOCTEH 00yYarOImUXCs.



COILEPKAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. Hay4uHblilt MeTOX NO3HAHMUS NPUPO/BI.

®duszuka — pyHIaMeHTallbHasg Hayka o npupojie. HayuHsiii MeTo/] Mo3HaHUs U
METO/Ibl UCCJIEIOBAHUS (PU3UUYECKUX SIBJICHUU.

DKCHepuMEHT U Teopus B Ipoliecce Mo3HaHus npuponabl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKE.

CnocoObl u3mMepeHus (GU3UYECKUX BEIWYUH (AHAJIOTOBBIE W IU(POBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpemHocT  W3MepeHW  QuU3MYECKHX BeNWYMH  (a0CONIOTHasT |
OTHOCHTEIIbHAS).

MopenupoBaHue (pU3HUYECKUX SIBJICHUN M MPOIIECCOB (MaTepualibHasi TOYKa,
aOCONIOTHO TBEPJOE TEJO, WAcAlIbHAsT KUIAKOCTh, HUJCAIbHBIA Ta3, TOUYCHYHBIN
3apsan). ['unoreza. @u3znyeckuil 3aK0oH, TpaHUIlBl ero npuMeHuMoctu. dusndeckas
TEOPHUSL.

Pons m Mecto ¢u3uku B (GOpMHPOBAHWU COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B MPAKTUYECKOU JIESITEIHLHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadbopamopuvie pabomaol, nPAKmuKym.

N3mepenue cuibl TOKa W HaOpsDKEHUS B IEMM TOCTOSIHHOTO TOKa TMpHU
MTOMOIIY aHAJIOTOBBIX U ITU(POBLIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ U(PpoBoOH J1aboparopueit nmo ¢usuke. [Ipumepbl n3mMepenus
(bU3UYECKUX BEJIMUMH MPU MTOMOITU KOMITbIOTEPHBIX JaTUUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHHSI.
Cucrema otcuéra.

[Ipsimas u oOpaTHas 3a7ja4l MEXaHUKH.

Paanyc-BexkTop MarepuasbHOM TOYKHM, €ro IPOEKUMH Ha OCH CHCTEMBI
KOOpJIHUHAT. TpaeKTopusi.

ITepemelnienne, CKOpoCTh (CpeAaHsiE CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHE MATepUAIbHOW TOYKH, MX MPOCKIUH HAa OCH CHUCTEMbI KOOPAMHAT.
CroxeHue nepeMenieHui 1 CI0KeHue CKOPOCTEN.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHUE. 3aBUCUMOCTD
KOOPJAWHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUAIbHON TOUKH OT BPEMEHHU U UX
rpauKu.

CBobOonHOe majeHue. YCKOpeHue CBOOOMHOTO majeHus. JIBWKeHHE Tena,
OpOIIEHHOTO TMOJ[ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEPHAILHON TOYKH OT BPEMEHHU U UX TPaPUKHU.



KpuBonunennoe  nBuxeHue. JIBKeHHME  MaTEepUaNIbHOM  TOYKH IO
OKPY>KHOCTH. YTJoBas M JMHEWHas ckopocTh. Ilepuoa u yactora oOpaileHus.
[lenTpocTpeMutensHoe (HOpMaIbHOE), KacaTeabHOE (TaHT€HIIMAIBHOE) U TMOJIHOE
YCKOPEHHE MaTEPUAIbHON TOUKH.

TexHu4yeckrue yCTpOMCTBA W TEXHOJIOTHYECKHE MPOLECCHI: CIHAIOMETP,
JIBIKEHUE CHapsAOB, LEMNHbIE, IIeCTepEHYAThIE W PEMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogenbs cuCTEMBI OTCYETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CrniocoObl HcclieToOBaHUS ABHKCHUI.

NnrocTpanus NpeaesbHoro nepexoa 1 N3MEpEHHEe MIrHOBEHHON CKOPOCTH.

[IpeoOpa3oBaHre ABMKEHUN € UCTIOJIb30BAaHUEM MEXAaHU3MOB.

[Tanenue Ten B BO3AyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habntonenue ABm>XeHUs Tena, OpOLIEHHOIO MOJ YIVIOM K TOPU30HTY U
TOPHU30HTANIBHO.

HarpaBnenue CKOpOCTH NPH ABUKEHUU 10 OKPY’KHOCTH.

[IpeobpazoBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHME NYTEW, TPACKTOPHil, CKOPOCTEN IBHKEHHS OJHOTO M TOTO XK€
Tela B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopuvie pabomaol, nPpaKmuKym.

N3yueHne HEpaBHOMEPHOTO IBMXKEHHS C LEJbIO ONPEAEICHUsS] MTHOBEHHOM
CKOPOCTH.

N3mepenre yCKOpEeHHsl MPpU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHUH
110 HAKJIOHHOM TIOCKOCTH.

HccnepoBanre 3aBUCUMOCTH MYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBIKCHUU.

WN3mepenre  yckopeHuss ~ CBOOOJHOro  majeHusi  (PEKOMEHIOBAHO
UCIIOJIb30BaHue ITU(PPOBOI TabopaTOpun).

N3yuenne pABWKEHUS Tena, OpOIIEHHOro Topu3oHTaimbHO. [IpoBepka
TUIOTE3bl O MPSMOM MPOMOPLMOHATIBHON 3aBUCUMOCTH MEXY JabHOCTBIO
IIOJIETA ¥ HAYAJIbHOM CKOPOCTBIO TENA.

N3yueHne NBHXKEHHS Tejla MO OKPYKHOCTH C IOCTOSHHOM IO MOIYJIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH NepuoAa OOpallleHUss KOHUYECKOTO MasTHUKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBoiii 3ak0oH HproTona. MuepumaneHble cuctembl otcuéra. [IpuHiun
otHocuTenbHOCTH ["anmuies. HenHepuuanpHble cUcTeMbl OTCUETa (OIpeiesieHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHUIuUI Cyneprio3uiuy Cuil.

Bropoi 3axkoH HeroTOHA 1111 MaTepruanbHON TOYKHU.

Tpernii 3ak0oH HproTOHA [1U11 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUA. OKBHUBAJIEHTHOCTh TI'PAaBUTAMOHHON H
WHEPTHON MacCBhl.

Cuna TsKeCTH. 3aBHCHUMOCTh YCKOPEHHUSI CBOOOTHOTO TAJCHHUS OT BBICOTHI
HaJl TMOBEPXHOCTBHIO IUIAHETBI M OT reorpauyeckoid IMHPOTHL. JIBUKEHUE
HEOECHBIX Tell U UX cITyTHUKOB. 3akoHbl Keruiepa. [lepBast kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmkymerocs ¢
YCKOPEHHUEM.

Cuna tpenms. Cyxoe tpenue. Cujia TpEHUSA CKOJIBKECHUS M CHJIA TPEHUA
nokosi. Koadduument tpenus. Cuna CONpPOTHBICHHMS NpPH JIBHXKEHHHM Tejla B
XKUJIKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUS.

Hasnenue. [' mapocratnueckoe gapienue. Cuna Apxumena.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBuKeHUs Tell B MHEPLMAIBbHBIX U HEMHEPIUAIbHBIX CUCTEMAaX
OTCYETA.

[IprHIMI OTHOCUTEIBHOCTH.

Kauenue nByx HUIMHAPOB WIK LIAPOB PA3HOU MACChI C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHeHrE  PaBHOAECHCTBYIOUIEH  NPWIOKEHHBIX K TelIy CHI €
MIPOU3BEAECHUEM MACCHI TEJIA HA €T0 YCKOPEHNE B MHEPLUUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO chil, BOSHMKAIONIUX B PE3YJIbTATE B3aNMOCUCTBUS TEN.

N3mepenune macc 1o B3auMO/JIEMCTBUIO.

HesecomocTs.

Bec tena npu yCKOpeHHOM NOABEME U MTA/ICHUH.

[{eHTpOoOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHUS [TOKOS, KAUYEHUS U CKOJIbKECHHS.

Yuenuueckuit s3xcnepumenm, nadopamopnsie padbomaol, npaKmMuKym.

N3mepenrie paBHOJAEHCTBYIOIIEH CUJI MPU JBUKEHUU OpycKa MO HAKJIOHHOMN
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3ABUCUMOCTH BPEMEHM JBUXKEHHUS OpycKa Io
HAKJIOHHOW IIJIOCKOCTH Ha 3aJJaHHOE PACCTOSTHUE OT €r0 MACCHI.



HccnenoBanune 3aBUCHMOCTH CHJI YIPYTOCTH, BO3SHUKAIONIMX B MPYXKUHE U
PE3MHOBOM 00pa3Iie, OT UX AehopMariHiH.

N3yueHnne OBWKEHUS CHCTEMBI TEN, CBSI3aHHBIX HHUTHIO, IEPEKUHYTOU depes
JIETKUH OJIOK.

N3mepenne ko3 HIMEHTa TPEHUS 0 BEJIHYUHE YIIIOBOTO KOd(h(HUIIMEHTa
3aBUCHUMOCTH Frp(N).

UccnenoBanue nBHkeHUsI Opycka MO HAKJIIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
KO3 (HULIUEHTOM TPEHHUSL.

N3ydenue nBukeHns rpy3a Ha Bally C TPEHHEM.

Tema 3. Cmamuka meépoozo mena.

AGcomoTHO TBEpAoe Teno. [locTymarenbHoe M BpallaTelbHOE JBHXKEHUE
TBEpIOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamleHus. [lmedo cuibl.
CrioxeHne Cuil, IPUIIOKEHHBIX K TBEpIOMY Teny. LIenTp TsokecTu Tena.

Y ciioBust paBHOBECHS TBEPIOTO TeEA.

YcroitunBoe, HEyCTOMYMBOE, O€3pa3TuyHOE PAaBHOBECHE.

TexHuyeckne yCTpOWCTBA M TEXHOJOTWYECKHE IPOLECCHI: KPOHILUTEWH,
CTPOUTEIIBHBIN KPaH, peIIETYATHIE KOHCTPYKIIUU.

Jlemoncmpayuu.

Y ciioBusi paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopuvie pabomaol, nPpaKmuKym.

UccnegoBanne ycrmoBuil paBHOBECHS TBEPAOTO Tela, HMEIOMIETO OCh
BpALLCHHUS.

KoHcTpyrnpoBaHne KpOHIITEMHOB U PACUET CUJT YIIPYTOCTH.

N3yyeHnne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIOMIAb OMOPHI.

Tema 4. 3aKkonsl coxpanenusn ¢ mexaHuke.

Nmnynbc MaTepranbHOM TOUKH, CUCTEMBI MaTepUaIbHBIX TOUeK. LleHTp mace
CHCTEMBI MAaTEpUAIBHBIX TOUYEK. Teopema O ABUKEHUU LIEHTPa Macc.

NMnysibCc CHITBI M1 U3MEHEHHE UMITYJIbCA TEJA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE 1BHXKEHHE.

MomMeHT umIybca MaTepUaIbHOM TOUYKH. [IpencraBieHne o cCoXxpaHeHUU
MOMEHTA UMITYJIbCa B LICHTPAIbHBIX MOJISIX.

Pabora cuiapl Ha MajgoM M Ha KOHEYHOM IiepeMerncHuu. [ paduueckoe
MIPEICTABICHUE PAOOTHI CUIIBI.

MOIIHOCTB CUIIBI.

Kunerndeckass sHeprusi marepuainbHOM TOYKH. Teopema 00 M3MEHEHUH
KUHETUYECKOW DJHEPTUU MAaTEPUATIbHON TOUYKMU.



[ToreHuuanbHple W HENOTCHIMAJIbHbIC CUJbl. [loTeHIManbHas >Heprus.
[ToTennumanbHast Heprust ynpyro nepopmupoBaHHON mNpykuHbl. [loTeHManbHas
SHEpPrusl Teia B OJHOPOJHOM TpaBUTALMOHHOM moje. lloTeHuuanbHas sHeprus
TeJda B TPABUTALIMOHHOM TI0JIe OJIHOPOJHOTO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHYECKASI CKOPOCTh. TpeThd KOCMUYECKAsT CKOPOCT.

CBs3p pabOTHl HEMOTEHIIMATBHBIX CHJI C HW3MEHEHHEM MEXaHWYECKON
SHEPIrUU CUCTEMBbI T€Jl. 3aKOH COXPAHEHUSI MEXaHUUECKOM YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyiud 171 WMICAUIBHOM KUJIKOCTH KaK CIIEJICTBHE 3aKOHA
COXpPaHEHUS] MEXaHUYECKOM YHEPTHH.

TexHuyeckre yCcTpoucTBAa U TEXHOJIOTMYECKHUE MPOLIECCHI: JBUKEHUE PAKET,
BOJIOMET, KOMNEP, NPYKUHHBIA MUCTOJET, TUPOCKOMN, (PUTypHOE KaTaHWE Ha
KOHbKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepenre MOIIHOCTH CUJIBI.

W3meHenune sHepruu Tesia Mpu COBEPIICHUH PaOOTHI.

B3anmHbIe npeBpalieHnss KWHETUYECKON M MOTEHIMAIBHON dHEPTUN IIPU
JNEUCTBUM HA TEJIO CUJIBI TSHKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHePTUuu Ipu CBOOOTHOM TaICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopuvie pabomaol, nPpaKmuKym.

N3mepenue nmnyibca Teia no TOpMO3HOMY My TH.

N3MmepeHue cuiibl TSI, CKOPOCTA MOJEIH JIEKTPOMOOUIISE U MOITHOCTH
CHUJIBI TATH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

HccnenoBanune coXxpaHeHUsI UMITYJIbCA MTPU YIIPYTOM B3aUMOICHCTBHM.

N3mepenre KNHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUSI TTOTCHIIMAIIBHON YHEPTUU TIPYKUHBI ¢ PabOTOM CHUITBI
TPEHUSL.

Onpenenenue pabOThl CUJIBI TPEHHS TPU JBWKCHUHU Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosiekyasipHasi pu3uka v TepMOJAMHAMUKA.

Tema 1. Ocno6vl MONEKYNAPHO-KUHEMUYECKOU Meopul.

OcCHOBHbBIE TOJIOKEHUSI MOJEKYJIApHO-KuHeTndecko teopun (MKT), wux
ombiTHOE oOocHOBanue. Jlubdysus. bpoyHoBckoe nBmkeHue.  XapaxkTep
JIBWKEHUSI W B3aMMOJICMCTBUSI YACTHUIl BellecTBa. MoOJieM CTPOCHUS Ta30B,
KUJIKOCTEH W TBEPIBIX Tel U OOBIACHEHUE CBOMCTB BEIIECTBA HAa OCHOBE ATHUX



Mozened. Macca u pazMepel MoJekyn (aromoB). KosmuecTBo BelecTsa.
[TocrosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mepenus. Illkana
temneparyp Llenbcus.

Mogenps uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHULIBI
rasa JIBUKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT JIPYT C JIPYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcomtoTHAs
temnepatypa (mkana temnepatyp KenbBuna). 3akoH [lanbrona. M3omporiecch B
UJeaNbHOM Ta3e C I[IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
Ipe/ICTaBlIEHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHHEM M  CPEAHEH  KUHETUYECKOW  DSHEprueu
MOCTYMATEIbHOTO TEIUIOBOTO JIBMXKEHHSI MOJIEKYJ HACAIBHOIO Ta3a (OCHOBHOE
YPaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0CONIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU DHEPrueH MOCTYNaTEIbHOIO TEIUIOBOIO IBUKEHUS €€ YaCTHIL.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: TEPMOMETD,
OapoMeTp, MOJyYEeHNE HaHOMATEPHUAJIOB.

Jlemoncmpayuu.

Mopenu 1BUKEHHUS YaCTULl BEIIECTBA.

Monens OpOyHOBCKOIO JBUKEHHUSL.

Buneoponuk ¢ 3anuchio peaabHOro OpOyHOBCKOIO JBUKEHUS.

Huddysust :KUIKOCTEN.

Mopens onbita LTepHa.

[IpuTskeHnEe MONEKYI.

Mopenu KpUCTAIIINYECKUX PEIIETOK.

HabGnronenue u uccienoBaHue U30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopuvie pabomaol, nPpaKmuKym.

HccnenoBanne 1mponecca YCTAHOBIEHUS TEIUIOBOIO PAaBHOBECUSA IPH
TEII000MEHE MEXKTy TOpsiYeit U XOJIOHOM BOJOM.

N3yueHne H30TEPMUYECKOrO Mpouecca (PEKOMEHJOBAHO MCIOJb30BaHUE
udpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnporecca.

N3yuenue nzobapHOro mporecca.

IIpoBepka ypaBHEHUS COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmoaunamuueckass (T[]) cuctema. 3agaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKONU CUCTEMbI. BHelHne u BHyTpeHHHe napaMerpsl. 1lapamerpsl
TEPMOJMHAMHYECKON CHCTEMBI KaK CPEAHUE 3HAYEHHUS BEJIMYMH, ONMUCHIBAIOIINX
€€ COCTOsIHME HA MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamuku. (CaMONpoHW3BOIbHAS — peJlaKcalus
TEPMOANHAMHYECKON CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopene wuaeambHOro raza B TEPMOJMHAMUKE — CHCTEMA YPAaBHEHUM:
ypaBHeHuEe MenneneeBa—Knaneiipona u BbIpaKE€HHE U1 BHYTPEHHEU SHEPIUU.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJENH: HU3Kash KOHLUEHTPALMS YaCTHUILl, BBICOKHE
TEeMIIEpaTypbl. BelpaxkeHue 111 BHYTPEHHEW HEPTUA OJJHOATOMHOTO HJI€AJIBHOTO
rasa.

KBa3ucratnueckue 1 HeCTaTU4ECKUE MTPOLIECCHI.

DOnemeHTapHas paboTa B TepMOANHAMUKE. Berancnenue padoThl Mo rpaduky
nporecca Ha pV-auarpamme.

Teronepenaua  kak  cnoco0  WM3MEHEHUST  BHYTPEHHEH  SHEpruu
TEPMOJIMHAMUYECKOW  cucTeMbl 0e3  coBepuieHuss paOotel.  KonBekuws,
TEIIONPOBOJIHOCTD, U3JIy4YECHHUE.

KomnyectBo Temnorel. Temo€MKOCTh Tena. YAenbHas M MOJISIpHas
TEIUTIOEMKOCTH BEHIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHHUs
ToruBa. Pacu€r kommMuecTBa TEIOTHl mpu Temionepenaye. I[lonarue o0
aguabaTHOM IIpoIiecce.

IlepBblii 3aKOH TepMOAMHAMHUKH. BHyTpenHss »dHeprusa. KomnuectBo
TEIUIOTBI W paboTa Kak MEpbl W3MEHEHUsT BHYTPEHHEH  SHEpPIruu
TEPMOINHAMHYECKOU CHCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKH U1 PABHOBECHBIX IIPOLECCOB: 4Yepes
3aJIJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJIUT
eIMHCTBEHHAas afnabara. AOCOIOTHAs TeMIepaTypa.

BTopoii 3akoH TEpMOAMHAMUKH JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOJKHO IepeaiaTh TEIUIOTY OT O0Jiee XOJIOHOTO Tesa K 0ojiee HarpeTomy 0e3
rkommnencaru (Kinaysuyc). HeoOpatuMocTh IpUpOAHBIX TPOLIECCOB.

[TpuHMIB KercTBUS TeoBbIX MammuH. KIT/I.

Makcumanbaoe 3HaueHue KIIJI. [{ukin Kapao.

DKOJOTUYECKUE ACIEKThl MCIOJIb30BAHUS TEIUIOBBIX ABHUTaTenei. TermoBoe
3arpsA3HEHHUE OKPYIKAIOIIEH CPEMBI.

TexHHUecKre YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: XOJIOIUIbHUK,
KOHJUIIMOHEp, AW3EIbHBIM W KapOIOpaTOpHBIM JBUraTeiau, MapoBas TypOuUHa,
MOJIyYEHUE CBEPXHHU3KHUX TEMIEPATyp, YTWIM3ALHS «TEIUIOBBIX» OTXOJOB C
HCIIOJIb30BaHUEM TEIUIOBOTO HAcOCa, YTUIM3AUs OMOOPTraHNYECKOTrO TOITUBA IS
BBIPAOOTKHU «TEIIOBON» U 3JEKTPOIHEPIHH.

Jemoncmpayuu.

W3meHeHue TeMiepaTyphl Ipy auadaTuyecKoM pacIiupeHHH.

Bosnymnoe oruuso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BEILIECTB.



CnocoObl U3MEHEHNS] BHYTPEHHEW SHEPTUU.

HccnenoBanue aguadbaTHOro mpolecca.

KoMIbroTepHbI€ MOIEIN TETUIOBBIX JBUTATENIEH.

Yuenuueckuit sxcnepumenm, nabopamopuvie pabomaul, nPAaKmuKym.

N3mepenne yenpHON TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue annabaTHOro mpouecca.

N3yyeHue B3aMMOCBSI3M SHEPTHUH MEXKMOJIEKYJIIPHOTO B3aMMOJEHUCTBHS U
TEMIIEpaTypbl KAMIEHUS KUIKOCTEH.

Tema 3. Acpezamnule cocmoanusa eeujecmea. Dazoevle nepexoobl.

[TapooOpa3zoBanne u KoHAeHcauus. lcmapenue u kuneHue. VY enbHas
TEIJI0OTa MapooOpa3oBaHUsI.

Hacpiiennsle ¥ HeHachbllleHHble mapbl. KadecTBeHHass 3aBUCHMOCTD
IJIOTHOCTU W JAaBJIEHUS HACBIIIEHHOIO Mapa OT TeMIepaTypbl, UX HE3aBUCUMOCTb
0T 00bEMa HACKIILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYpPhl KAMIEHUS OT JaBJICHUS
B KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCONIOTHAs U OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmueckue u amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctauioB. [lnmaBneHue w Kpuctamiuzanus. YAejbHas TEIJIOTa IUIABJICHUS.
CyOnumarusi.

Hedopmanuu TBEpOTO Tena. Pactskenue u cxxarue. Cnpur. Moayns FOnra.
[Ipenen ynpyrux aepopmaruii.

TeroBoe pacmupeHue KUAKOCTEH U TBEPABIX TeN, 00bEMHOE U JUHEHHOE
pacuipeHre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHNUI YaCTHUI] BEUIECTBA KaK MPUYHUHA
TEIJIOBOTO PACUIMPEHHUs Tell (Ha KaYECTBEHHOM YpPOBHE).

[IpeoOpazoBanue s3Heprun B Pa3oBbIX MEPEX0Iax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHe. Koa(dduimeHT MOBEpXHOCTHOIO HATSKEHHMS.
Kanunnsipusie siBneHus. J(aBieHne noa MCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHHUUecKHMe YCTpOMCTBA W  TEXHOJOTMYECKHE MPOLECCHl:  KUAKUE
KpHCTaJUIbl, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TeruoBoe pacmupeHue.

CBolicTBa HaCBIIICHHBIX [1APOB.

Kunenune. Kunenue npu nOHMKEHHOM JTaBJICHUH.

N3mepeHne criibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU IIJIEHKAMH.

CmauunBaHue.



KanunnspHseie aBieHus.

Moienn HEeHBIOTOHOBCKOM KUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccnenoanne HarpeBaHus U MIIABIEHUS KPUCTAINIMYECKOTO BEMIECTBA.

Buasr nepopmarmii.

Habmronenue manbix aedopmariui.

Yuenuueckuit s3xcnepumenm, nadopamopusie padomul, npaKmMuKym.

N3ydenune 3aKOHOMEPHOCTEN UCTTAPEHHUS] JKUIKOCTEM.

N3MepeHne yienpHON TEIIOTHI IIABJICHUS JIbJA.

N3ydeHune CBONCTB HACBILIEHHBIX ITAPOB.

N3mepenrie abCOIIOTHON BIAXKHOCTH BO3yXa M OLEHKA MacChl MapoB B
TIOMEIIECHUH.

N3mepenne koaduieHTa moBepXHOCTHOTO HATSKEHUSI.

N3mepenune monyns FOnra.

UccnenoBanue 3aBUCMMOCTH  JedopMmaniud  pe3UHOBOro  oOpasna  oT
MPUJIOKEHHOW K HEMY CHJIBI.

Pasznen 4. DjieKTpoaAMHAMMKA.

Tema 1. Dnekmpuueckoe noue.

DJIeKTpU3almsl Tell W €€ MPOSIBICHUS. DJEKTpUUecKui 3apsia. JBa Buaa
ANEKTpUYECKUX 3apsAnoB. [IpOBOJHMKHM, MAWANEKTPUKHM U TOJIYNPOBOJHUKH.
DJIeMEHTapHbIM JJIEKTPUUYECKUI 3apsii. 3aKOH COXPAaHEHUs SJIEKTPUUYECKOIO
3apsaa.

B3aumoneiictBue 3apsanoB. Todeunsie 3apsabl. 3akoH KyroHna.

OnekTpuueckoe nose. Ero nelicTBue Ha 3JIEKTPUUYECKHE 3apsibl.

Hanpsoxéanocts  anextpuueckoro mnons. IIpoOubrii  3apsna.  JIlunHum
HaIPSHKEHHOCTH AJIEKTPUUECKOTO MoJIsl. OHOPOIHOE IEKTPUUYECKOE TOJIE.

[ToTeHUUAIBHOCTD 3JIEKTPOCTATUYECKOrO MOJIs. Pa3HOCTh MOTEHUHAIOB M
HamnpsbkeHne. [loTeHIuanbHas SHeprus 3apsia B 3JIEKTPOCTATUYECKOM MOJIE.
[ToreHuman snekTpocTaTuueckoro noiist. CBs3b HANPSHKEHHOCTH MOJISL U PA3HOCTU
MOTEHIMAJIOB IS DJICKTPOCTATUYECKOro Tojs (KaK OJHOPOJHOIO, TaK H
HEOJHOPOHOTO).

[TpuHUMN Cynepno3UIUY 3JIEKTPUUECKUX MOJICH.

[Tone toueunoro 3apsiga. [lome paBHOMepHO 3apspkeHHOU cdepol. [lome
PaBHOMEPHO 3apsHKEHHOTO 1o 00bEéMy Tmapa. Ilose paBHOMEpPHO 3apsKEHHOM
OeckOHEYHOW TUIOCKOCTH. KapTuHbl NWHUN HANpsDKEHHOCTH OTHUX TIOJIEH U
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM TOJIE. Y CJIOBHUE PABHOBECHS 3apSI0B.

JM3IeKTpuKu B AJIEKTPOCTATUYECKOM noJie. JnanexTpruyeckas
MIPOHUILIAEMOCTh BEIIECTBA.



Konnencarop. DleKTpoEMKOCTh KOHJIEHCATOpA. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa.

[TapamnienbHOE coenMHEHNE KOHIEHCATOPOB. [locnenoBarensHoe coequHeHne
KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOTO KOHJIEHCaTopa.

JIBr>KeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM ITOJIE.

TexHuyeckne yCcTpoMCTBa M TEXHOJOTHYECKHE IMPOLECCHI: IEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKAs 3alllUTa, 3a3€MJICHUE DIIEKTPONPUOOPOB,
KOHJIeHcaTophbl, TeHepatop Bau ne ['paada.

Jlemoncmpayuu.

YCTpOUCTBO ¥ IPUHLIMI AEHCTBUS IJIEKTPOMETPA.

DIIEKTPUYECKOE T0JI€ 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE JIBYX 3apPSXKEHHBIX TUTACTHH.

Mopgaensb anekTpoctaTuieckoro reuepatopa (Baun ne ['paada).

[IpoBOJHUKH B 3JEKTPUUECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOolCTBO U AEUCTBUE KOHAEHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTBh  JJICKTPOEMKOCTH IUUIOCKOTO KOHAEHCATOpa OT IUIONIAaU
MJIACTUH, PACCTOSIHUSI MEXIY HUMH U TUDJICKTPUYECKON MTPOHUIIAEMOCTH.

DHeprus AJAEKTPUUECKOTO MOJIS 3apsHKEHHOTO KOHJIEHCATOoPa.

3apsiaka U pa3psiika KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nadbopamopuvie pabomaol, nPaKmuKym.

OueHka cuj B3auMOICHCTBHUS 3apPSAKEHHBIX TElL.

Hab6nronenue npeBpaiiieHus SHEPTUH 3apsKEHHOTO KOHJIEHCATOPa B SHEPTHIO
W3JIy4YE€HUS CBETOINO/A.

N3ydenune nporekaHus TOKa B L€, COJIepKalel KOHIEHCATOp.

Pacnipenenenne pa3HOCTH MOTEHIINAJIOB (HampsIKEHUS ) npu
MOCJIEI0BATEIbHOM COEAMHEHNN KOHIEHCATOPOB.

Hccnenosanue pazpsga KOHAEHCATOPA Y€pE3 PE3UCTOP.

Tema 2. Ilocmosannbwlit IneKkmpuyecKuii mox.

Cuina toka. [TocTOSAHHBII TOK.

VYcnoBus CyliecTBOBaHMSI MOCTOSTHHOTO 3JIEKTPUYECKOro Toka. McTouHuku
toka. Hanpsiokenune U u 3/1C &.

3akoH OMa JI71s1 y4acTKa LETH.

DIIEKTPUUECKOE CONIPOTHUBJICHUE. 3aBUCHUMOCTh CONPOTHUBJICHUS
OJIHOPOJHOTO TPOBOJHMKA OT €ro JJIMHBl U IUIOMIAJAN IOMNEPEYHOTO CEUYECHUSI.
VY nenpHOE CONPOTHUBIICHUE BEIIECTRA.

[TocnenoBarenbHOE, MapAIIEILHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJIHUKOB.
Pacuér pa3BeTBn€HHBIX 2nekTpudeckux menei. [Ipasuna Kupxroda.



Paborta snextpuueckoro Toka. 3akoH Jxoyns—JIeHna.

MOIIHOCTE 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BbIIENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTUBICHHE HCTOYHHMKAa TOKa. 3akoH Oma s
MOJMHOW (3aMKHYTOM) »AJEKTpUYECKOM Iienu. MOIIHOCTh HMCTOYHMKA  TOKAa.
KopoTtkoe 3aMbikanue.

KoHaeHcaTop B €Ny NOCTOSIHHOTO TOKaA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHYECKHME IIPOLIECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUHK IEKTPUUECKON SHEPTUH.

Jlemoncmpayuu.

N3Mepenue cuiibl TOKa U HAPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANPSDKEHMS ISl PE3UCTOPA,
JIaMITbl HaKaJIMBaHUS U CBETOJMO/A.

3aBUCUMOCTh COMPOTUBIICHUS ITUIUHIAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN TTOTIEPEYHOTO CEUYEHUS M MaTepuaa.

Hccnenoanne 3aBUCUMOCTH CUJTBI TOKA OT CONPOTUBJIEHUS MPU MTOCTOSTHHOM
HaMnpsHKCHUH.

[Ipsamoe n3mepenne J/]C. KopoTkoe 3ampIKaHHE TAIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco6bl coemuHeHns MCTOYHUKOB Toka, DJ[C Garapei.

Hccnenosanne pa3HOCTH MOTEHIHAIIOB MEXY MOTOCAMA UCTOYHUKA TOKA
OT CWJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nadbopamopuvie pabomaol, nPpaKmuKym.

HccnegoBaHue CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabHOro COPOTUBIICHHS] TPOBOIHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HAIMpPsDKEHUS ISl JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npesena u3MepeHus: aMmrepmeTpa (BOJIbTMETPA).

N3mepenne D/IC u BHyTpEHHETO COMTPOTUBJIEHUS NCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd IJIC rajibBaHUUECKOTO 3JIEMEHTa OT BPEMEHU
IpU KOPOTKOM 3aMbIKaHUH.

HccnegoBanue pa3HOCTH MOTEHIIMATIOB MEXTY TIOJIFOCAMH UCTOYHUKA TOKA
OT CHJIBI TOKA B IIEIIH.

Uccnenosanne 3aBUCUMOCTH MOJE3HOW MOITHOCTH UCTOYHHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku 6 paznruunwlx cpeoax.

DJNIeKTpUYeCcKasi MPOBOAUMOCTh  PA3JUYHBIX  BEIIECTB.  DJIEKTPOHHAS
IPOBOJUMOCTh TBEPIBIX METAIJIOB. 3aBUCUMOCTH COINPOTUBIICHHUS] METAIIIOB OT
Temrneparypbl. CBEpXIPOBOIUMOCTb.



DIIEKTPUYECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

ITomynpoBOIHUKNY. CoOcTBeHHas U pUMecHas IPOBOJIMMOCTh
noJIynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUA TOK B DJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS TUCCOLMALIMS.
OnekTponun3. 3akoHsl Papajes 11 JIEKTPOIN3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
paspsa. PaznmuuHble TUIIBI CAMOCTOSTENBHOTO pa3pana. MomHus. [lnazma.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JIy4yeBasi TpyOKa, IOJYIPOBOJHUKOBBIE MPUOOPHI: JHOJ,
TpaH3ucTOp, (HOTOAMOJ, CBETONMOM, TajlbBaHUWKA, padUHUPOBAHUE  MEMH,
BBIIIJIABKA ATIOMUHUS, SJIEKTPOHHAST MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBHCUMOCTB COIPOTUBIICHHS METAJIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB IIEKTPOIIUTOB.

3aKkoHbI nnekTpoaunsa Papanes.

W ckpoBoii pa3psii 1 IpOBOJUMOCTB BO3AYXa.

CpaBHeHHE TPOBOIMMOCTH METAJIOB M ITOJIYIIPOBOJHUKOB.

OIHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaol, nPaKmuKym.

Habutoienue anextpoiausa.

N3mepenue 3apsiia OTHOBAJIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  COIIPOTUBIIEHHS  TEPMOPE3UCTOpA  OT
TEeMIIepaTyphbl.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

Du3u4YeCKUuil NPaKTUKYM.

Crioco0b1 n3MepeHust (PU3MUECKUX BEJIMYMH C UCIIOJIb30BAHUEM aHAJIOrOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAATUUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEIHYHUH.
OueHka rpaHull MOrPEIIHOCTEMN.

[IpoBeneHne  KOCBEHHBIX HW3MEPEHMH, MCCIEIOBAHUW  3aBUCHMOCTEHN
bu3nUecKknX BEIUMYMH, TPOBEpPKA MPEMJIOKEHHBIX THUNOTe3 (BBHIOOp u3 pabdor,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3delnax  «YUYEHUYECKHH  DKCIIEPHUMEHT,
nabopaTopHbIe PabOTHI, TPAKTUKYM) ).

MeknpeaMeTHbIe CBA3U.

N3yuenne kypca ¢uzuku yrayonénnoro ypoBHs B 10  kiacce
OCYILIECTBIISIETCA C YYETOM COAECPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTE€MaTUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole NOHAMUS, CEA3AHHBIE C UYUEHUEM MEMOO0E HAYYHO20
no3HaHuA: ABJICHNUE, HAYYHBIA PakT, TUIOTe3a, PU3nyeckasi BeJIMUUHA, 3aKOH,



Teopusi, HaONIOJCHUE, SKCIEPUMEHT, MOJACITUPOBAHUE, MOJENb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpPOBast 1abopaTopusl.

Mamemamuka: pelieHUE CUCTEeMbl YypaBHeHUH. JluHelHas QyHKIMS,
napabona, runepobona, ux rpaguku U cBoiicTBa. TpuroHomerpuueckue (GpyHKIUU:
CHUHYC, KOCUHYC, TAH['€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTops! ¥ X IPOEKIUU Ha OCH KOOPJANUHAT, CII0)KEHHE BEKTOPOB.

Buonozua: Mexannueckoe JBI)KEHUE B XKUBOU mpupoze, nudpdysus, ocMmoc,
TEII000MEH JKMBBIX OpPTaHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPY>KAIOILIEH cpesbl,
yTHUIM3alUsg OHMOOPTraHMYEeCKOro TOIUIMBA JUISI BBIPAOOTKH  «TEIJIOBOW» H
AJIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSKEHUE U KalWJUISIPHBIE SIBIICHUS B IPUPOJE,
AJIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJE.

Xumusa: ITUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJSIPHAs Macca, MOJIYy4YeHHUE HAHOMATEpUasoB, TEIUIOBBIE
CBOMCTBA TBEPJBIX TEJN, KUAKOCTEH U Ta30B, )KUJIKUE KPUCTAIIIbI, JIEKTPUUYECKUE
CBOMCTBa METAJJIOB, MIEKTPOJIUTHUECKAS TUCCOLMALNS, TaJbBaHNUKa, JICKTPOHHAs
MUKPOCKOITHS.

TI'eozpaghus: BnaxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue ABM)KEHUN C HMCIOIb30BAaHHUEM MEXaHU3MOB,
Y4€T CYyXOro MW JKHJKOTO TPEHUS B TEXHUKE, CTaTUYECKUE KOHCTPYKIIHMH
(KpOHILTENH, pemeéTyaTble KOHCTPYKIHUH), UCIOJIb30BAHUE 3aKOHOB COXPAHEHUs
MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JApYyrue), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOM XOJOIMUIBHUK, KOHIULIUOHEP, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MATE€pUajoB, B TOM YHUCJIE€ HAHOMATEpPUAJIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE DIIEKTPOIPUOOpOB,
ra3opa3ps,AHbIE JaMIIbl, TOJIYITPOBOIHUKOBBIE TPUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3zneu 4. DiiekTpoAMHAMHUKA.

Tema 4. Macnummnoe no-e.

B3auMogencTBue TOCTOSHHBIX MAarHMTOB MW IMPOBOJAHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM wHAYKUMHU. [IpuHmmn cyneprnosunnu
MAarHUTHBIX NOJIEN. JIMHUYM MAarHUTHOW MHAYKIIUH.

MarHutHoe 1oJsie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro BuTka). OnsIT Dpcrena.

Cuna AMmnepa, e€ HanpaBJIE€HUE U MOIYJIb.

Cuna Jlopenua, e€ HanpaBjaeHUE U MOYJIb. J[BHKEHNE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJHOM MarHuTHOM Moje. Padora cuisl Jlopenia.

MaruautHoe nose B Beuectse. DeppoMarHeTuku, rnapa- 1 JuaMarHeTHUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHUC IIPOLECCChI: TIPUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHuTOB, TECTEP-MYJIbTUMETP,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTETH 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna nmHMM  WMHOYKOMM  MarHATHOTO  IOJSA  IMOJIOCOBOTO U
MIOJKOBOOOPA3HOIO MOCTOSIHHBIX MAarHUTOB.

KapTrHa i MarHuTHOM MHIYKIWH OJIS JJIMHHOTO MPSIMOTO TPOBOJHUKA
Y 3aMKHYTOT'O KOJIbLIEBOIO MPOBOAHUKA, KATYIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHia Ha MOHBI JJIEKTPOJIUTA.

Hab6nronenue nB>xXeHMs MmyyKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMn NENCTBUS 3JIEKTPOU3MEPUTEIIBHOTO npubdopa
MAarHUTOIEKTPUIECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomaol, npaKmMuKym.

HccnenoBanre MarHuTHOTO 101 TOCTOSIHHBIX MArHUTOB.

UccnenoBanue cBOMCTB eppOMarHETHKOB.

HccnenoBanue AeHCTBUA IOCTOSIHHOIO MAarHUTa Ha paMKy C TOKOM.

N3smepenne cuiibl Ammnepa.

N3ydenune 3aBUCUMOCTH CUIIBI AMITEpa OT CHJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUA HA OCHOBE U3MEPEHUS CUJIbI AMIepa.

Tema 5. InekmpomacHumHas UHOYKUUA.

SIBiieHME DNEKTPOMArHUTHOW MWHAYKUMH. IIOTOK BEKTOpa MAarHUTHOM
uHaykiuu. OJIC uHAyKIMu. 3aKoH SJEKTPOMAarHUTHOM HHAYKuuu Dapanes.
Buxpesoe snekrpuueckoe nosie. Toku Dyko.

OJIC uHAYKUMM B MPOBOJHUKE, JBWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

IIpaBuio Jlenna.

NupyktuBHOCTh. KaTymika WHIYKTUBHOCTM B LIENU MOCTOSHHOTO TOKA.
Asnenne camonnaykuuu. J/1C caMOMHIYKIIHUH.

DHeprusit MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHnueckne yCTpPOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIMOHHAS
1I€4Yb, COJICHOMU/I, 3aIIATA OT JICKTPU3ALNUU TEJI IPU IBUKEHUU B MArHUTHOM I0OJIE
3emiu.

Jemoncmpayuu.

HabGnronenue siBjeHUS SIEKTPOMAarHUTHON MHAYKITUH.

Uccnenosanne 3aBucumoctd IJIC HMHAYKIMHA OT CKOPOCTM HM3MEHEHUS
MAarHUTHOT'O MOTOKA.



[IpaBuno Jlenua.

[Tanenuie MmarauTa B aJlOMUHUEBOM (MeIHOW) TpyOe.

SIBiIeHME CAMOMHIYKIIUH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIIMM OT CKOPOCTH H3MEHEHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuit s3xcnepumenm, nadopamopusie padomul, npaKmMuKym.

HccnenoBanue sSBICHUS JIEKTPOMAarHUTHON MHIYKIIHH.

Onpenenenre MHAYKIUNA BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sSBICHUS] CAMOUHIYKIIHH.

COopxka MoJ1eH 3JEKTPOMarHuTHOTO TeHepaTopa.

Pa3nen 5. Kosiedoanusa v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Koneb6arenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

IMapmonunueckue konebanusi. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEepreTUYecKoe ONMHMCAHKME (3aKOH COXPAHEHMsSI MEXaHUYeCKOW 3Heprum). BeiBoa
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOaHUN U3 WX DHEPreTUYECKOTO U
KMHEMATUYECKOTO OMUCAHUS.

Amvmmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJEOAHUN HCXOAHOU
BEJIMYHMHBI C aMIUTUTYIJaMU KOJIeOaHUil €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u uyacrora koneOanuii. [lepmon MayibIX CBOOOJHBIX KoJieOaHUM
MaTeMaTU4ecKoro wmastHuka. [lepuoa CBOOOAHBIX KoOJI€OAHUN TMPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aryxatonux konebanusx. Beinyx)aeHHbie konebanus. Pezonanc.
Pe3onancHas kpuBasd. BrnusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOM.
ABTOKOJNICOaHUSI.

TexHuueckne yCTpOMCTBA M TEXHOJOTUYECKUE MPOILIECCHI: METPOHOM, YaChl,
KaydeJil, My3bIKaJIbHbIe MHCTPYMEHTHI, ceicmorpad.

Hemoncmpauuu.

3anuck KoJIeOaTEIHbHOTO IBUKEHUS.

Hab6nronenue He3aBUCUMOCTH TIEPUOJIa MaJIbIX KOJeOaHuii Tpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyXaromux KojieOaHU 1 3aBUCUMOCTH TIEpHUOia CBOOOHBIX
KOJICOaHMI OT COMPOTUBIICHHUS.

UccnenoBanne kosnebaHWi Tpy3a Ha MACCHUBHOM MPYXHHE C IEIbIO
(dbopMHpOBaHUS TIPEACTABICHHUN 00 U1eaTbHON MOJIEH MPYKUHHOTO MasTHHUKA.

3aK0H COXpaHEHUS IHEPTUH MPHU KOJIeOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanue BbIHYXIEHHBIX KOJICOAHUIH.

Habmronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomul, RPAKMUKYM.



W3mepenune mnepuona CBOOOJHBIX KOJNCOAHMM HHUTSHOTO W MPYXHUHHOTO
MasATHUKOB.

N3ydenne 3aKOHOB IBIKEHUS TeJla B X0/1€ KoJieOaHUi Ha YIIPYToM IOJIBECE.

N3yueHue qBUKEHUS HUTSHOTO MAasSTHHKA.

[IpeoOpazoBanue SHEPTUH B PY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYbI 3aTyXaOUIUX KOJICOAHU.

HccnenoBanue BRIHYXIECHHBIX KOJIEOaHU.

Tema 2. Dnekmpomaznummusle Konedanus.

Konebarenbupiii  koHTYp. CBOOOIHBIC SJICKTPOMArHUTHBIE KOJICOAHUS B
uaeanbHoOM KosiebareabHOM KoHType. Dopmyna Tomcona. CBsI3b aMILUIATYAbI
3apsA/ia KOHAEHCATOpa C aMIUIMTYIOM CHIIbI TOKa B KOJIEOAaTETbHOM KOHTYPE.

3aKOH COXpAaHEHHMsI SHEPTHH B UICATBHOM KOJIE€OATEIbHOM KOHTYpE.

3aryxaronme AJIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHHbIe
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

IlepemeHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJIHOE U
JNEUCTBYIOIEE 3HAUYCHHE CWIbl TOKA W HANPsKEHUS TpU pa3iudHoi (opme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.

CunyconIanbHbIA NEPEMEHHBIM TOK. Pe3mcrop, KOHIEHCAaTOp M KaTyllka
MHIYKTUBHOCTH B LE€NU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpspokeHui.

WneanwsHbiii  Tpancpopmarop. IlpomsBoactBo, mepenada u morpebdlieHue
ANEKTPUYECKON SHEPTUH.

OKOJIOTHYECKHE PHUCKM IpU MPOU3BOACTBE 3JEKTpo3Hepruun. KynbTypa
UCIIOJIb30BAHUS JIEKTPOIHEPTHH B IOBCEAHEBHOM KU3HHU.

TexHruecKre yCTpOICTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUYECKUI
3BOHOK, T'€HEpaTOp NEPEMEHHOTO TOKA, JIMHUU AIEKTPOIIEpeaay.

Hemoncmpauuu.

CB0OOIHBIE JIEKTPOMArHUTHBIE KOJICOAHMUSI.

3aBHCHUMOCTb YaCTOTbI CBOOOIHBIX KOJIEOAHUHM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcmiorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXaroIIUX IEKTPOMArHUTHBIX KOJIEOAHUM.

Mopeib 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BrinyXIeHHBIE CHHYCOUIAIbHBIE KOJICOAHNS.

Pe3ucrtop, Karymka MHIYKTHBHOCTH M KOHAEHCATOP B LIEMH MEPEMEHHOIO
TOKa.

Pe3oHaHnc mnpu mOCIENOBAaTENbHOM COECOWHEHUM PE3UCTOPA, KaTYIIKH
UHAYKTUBHOCTH U KOHJIEHCATOPA.

VYeTpoiicTBO U NpUHITUIT AeHCTBUS TpaHchopmaTopa.



Mopenb JIMHUM 3EKTPOoIepeaayu.

Yuenuueckuit 3xcnepumenm, nabopamopuvie pabomaol, RPAKMUKYM.

N3yuenue Tpancdopmaropa.

HccnenoBanue nepeMeHHOT0 TOKa Yepe3 MOoCcIe0BaTeIbHO COSAMHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

Hab6nronenue 35eKTpoMarHiTHOr0 pe30HaHca.

WccnenoBanue paboThl HCTOYHUKOB CBETA B 1IN IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBLE G0JIHbI.

MexaHnueckrue BOJIHBI, YCJIOBHUSI HX pacrnpocTpaHeHus. [lomepeunbie u
MPOJOJbHBIE BOJHBEL. Ilepnoa, CKOpPOCTh pacnpoCTpaHEHUsT W JIJIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKUX BOJIH: OTpPa)X€HUE, MpeJoMIIeHHe, MHTepPepeHuus u
nudpaxims.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[ITymoBOE 3arpsi3HEHUE OKPYKAIOILIEH CPE/IbI.

DNEeKTPOMArHUTHBIC BOJTHBI. Y CJIOBHUS WU3ITyYCHHSI DJICKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTanus BEKTOPOB B AJIEKTPOMATrHUTHOM BOJTHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTPaXK€HUE,  MPEIIOMIICHHE,
noJispu3anus, uHTepdepeHuns u nudpaxius.

[Ikana >MeKTpOMarHUTHBIX BOJIH. [IprMeHeHHne 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI pagUOCBA3Y U TENIEBUACHUSA. Paqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIICH CpeIbl.

Texnuueckue yCTpONCTBA M TNPAKTUYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-nieun,
yJIBTPA3BYKOBAs TUATHOCTHUKA B TEXHUKE U METUITUHE.

Hemoncmpauuu.

OO6pazoBaHue ¥ pacIpOCTPaHEHUE MOMEPEYHBIX U TTPOIOJIHHBIX BOJIH.

Kone6mromieecst Teo Kak UCTOYHUK 3BYKa.

3aBUCUMOCTbH JUTMHBI BOJIHBI OT YaCTOTHI KOJICOAHMIA.

Hab6nronenue orpakeHus: 1 PEeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue narepdepeniimm u nudpakiinu MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pE30OHAHC.

CBoiicTBa yIbTpa3ByKa U €ro MPUMEHEHHE.

HabGnronenue cBsizu TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOU H
4aCTOTOM KOJIeOaHUIA.

UccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKEHHUE,
npesioMJIeHUE, oJisipu3anus, nudpakius, nHTepdepeHIus.

OGHapy>xeHue nHPaKpPacHOTO U YIAbTPahHOIETOBOIO U3TYyUECHUM.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomul, RPAKMUKYM.



N3ydenune napameTpoB 3BYKOBOM BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacpOCTpaHEHHE CBETAa B OJHOPOAHOU cpene. Jlyu cBera.
To4euyHbIN HUCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3zoOpaxkeHui B
wiockoM 3epkaie. Chepuueckue 3epkaa.

[Ipenominenue cBeta. 3aKOHBI MpeTOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTellb
npenomyieHusi. OTHOCUTENBHBIN MoKa3atelb npeiaomiieHus. [[oCTOSHCTBO YaCTOTHI
CBETA M COOTHOILIECHHWE JIMH BOJH IPU IEPEXOJ€ MOHOXPOMATUYECKOTO CBETA
Yyepes rpaHully paszfena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusme. Jucnepcus cBeta. COXHBIN cocTaB Oejoro cBeTa.
[IBeT.

[TosiHOE BHYTpeHHEe OoTpakeHue. lIpenenpHblii yroya MmoJIHOro BHYTPEHHETO
OTpaXXCHUs.

ColOuparomie ¥ pacceuBaroive JuH3bl. ToHKas JmH3a. DOKyCHOE
paccTOSIHUE U ONTHYECKash CUJjla TOHKOM JIMH3bI. 3aBUCHUMOCTh (HOKYCHOTO
paccTosiHUSL TOHKOM c(epuuecKoil JIMH3bI OT €€ TE€OMETPUU M OTHOCHUTEIIBHOTO
MOKa3aTeNs MPeIOMIICHUS.

@opmyJia TOHKOW JIMH3BL. Y BEJIMYCHHE, 1aBAEMOE JIMH30U.

XoI ny4da, MPOLIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuueckoir ocu. lloctpoeHne wu300pakeHU TOUKM M OTpe3Ka MpsSAMOU B
COOMPAIOIIUX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.

Onrtuueckue mpubopsl. Paszpemaronias cnocoOHOCTh. ['71a3 Kak onTuyeckas
cucTeMa.

[Ipenenbl TpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBass ontuka. HWurepdepeniuss cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcaoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEp(hEpEHIIMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHHMKOB. I[Ipumepsl KilacCMYECKUX
UHTEP(PEPEHITMOHHBIX CXEM.

HNudpakusa cBera. JudpakinuonHas pemérka. YCIoBUE HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TIpM  NAJE€HUU MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPaAKIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHnueckne YCTpPOWCTBA M TEXHOJOIMYECKHE ITPOLECChl: OYKH, JIyIIa,
MepucKkomn, QortoamnmapaT, MUKPOCKOI, MPOSKIIMOHHBINA amnmapar, MPOCBETIICHUE
OTITHKH, BOJIOKOHHAS OTNTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPaYKEHHUSI CBETA.



Hccnenoanue npeioMaeHus CBETA.

Hab6nronenue noaHoro BHyTpEHHEro oTpaxeHus. Mojiens CBETOBO/1A.

HccnenoBanne xoAa CBETOBBIX IIYYKOB YEpPE3 IUIOCKOMApaJUICIbHYIO
IJIACTUHY U TIPU3MY.

UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mopenu MUKpOCKoma, TEJIECKOIa.

HaGnronenue nntepdepeHium cBera.

HaGnronenue iBeToB TOHKUX TUIEHOK.

Hab6nronenue nudpaximm cBera.

N3ydenune nudpakiiMOHHON peIIETKH.

Hab6nronenue nudpakiiMiOHHOTO CIIEKTpA.

Habnronenue nucnepcuu cBera.

Habntonenue nonspusanuu cBeTa.

[IpumeHeHne NOASIPOUIOB ISl U3YUECHHSI MEXaHUUYECKUX HAIIPSAKEHUM.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKmuKym.

N3Mepenue nmokasaresisi IpeIOMIICHUsI CTEKJIA.

WccnenoBanue 3aBUCUMOCTH (DPOKYCHOTO pacCTOSHUSL OT BeliecTBa (Ha
MIpUMEPE JKUJIKUX JTUH3).

N3mepenue poKyCHOTO pacCTOSHUS pacCEUBAOIINX JIMH3.

[Tonydenne n300pakeHusi B CUCTEME U3 IMJIOCKOTO 3€pKaia U JIMH3BI.

[Tonyuenue n300paXkeHUs: B CUCTEME U3 ABYX JIMH3.

KoncTpyrpoBaHue Te1eCKOMUYECKUX CUCTEM.

Hab6nronenue audpakuuu, nHTepdEepeHud 1 MOISPU3aLUU CBETA.

N3ydenue nossipuzanuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUIIICKTPHUKA.

N3ydenune naTepdepeHIny JIa3epHOTO U3IyUYEHUS Ha ABYX IIEIsX.

Habmronenue nucnepcun.

Habmronenue u nccnenoBanue qudpakiimoHHOTO CIIEKTpa.

N3mepenune MHbI CBETOBOU BOJIHBI.

[Tonydenue criekTpa W3JIy4Y€HHUs] CBETOJMOA MPU MOMOIIU AUPPAKIIMOHHOM
PELIETKH.

Pa3znen 6. OcHOBBI crieMAIbLHON TEOPUH OTHOCUTEIBLHOCTH.

['pannubl  NPUMEHUMOCTH  KIIACCHMYECKOM  MexaHuku.  IlocTynatsl
CIIeIMAIbHOM T€OPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoGpazoBanusi  JlopeHia.
YcnoBue npuunHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTHU. 3aMeJICHHUE
BPEMEHH U COKpAICHUE JIJTUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3b MacChl C SHEPruel U UMIYJIbCOM PEISITUBUCTCKOW YaCTULIBI. DHEPIrus
MTOKOSI.



TexHuyeckre ycTpoHCTBa U TEXHOJOTHYECKHUE MPOLIECCHI: CITyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3apSHKEHHBIX YACTHII.

Y4yeHnueckuit HKCepUMEHT, Ta00paTOPHBIE pabOThI, MPAKTUKYM.

OnpeneneHve UMIYyJbca W OSHEPrHUM  PEISTUBUCTCKUX 4acTull (1O
doTorpadgusiM TpEeKOB 3apsSXKEHHBIX YACTHUI] B MArHUTHOM TOJIE).

Pa3znen 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapno-601no60it oyanusm.

PaBHOBecHOE TemioBoe M3NyueHue (M3IyueHue abCOIIOTHO YEPHOTO TeNa).
3akoH cmenienns Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (DOTOHA.

®ororpdext. OnbiTel A. I'. CroneroBa. 3akonsl poroddpdekra. YpaBHeHHE
Oitamreitna s potodddexra. «KpacHas rpanuna» gorosaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0O M a0COJIIOTHO OTpaxaroluryro moBepxHocTb). Ombitel 1. H.
JleGenena.

Bonnosele cBolicTBa yactull. Bonusl ne bpoiis. [{nrnaa BosnHbl ne bpounsa u
pa3Mepbl 00JacTM JIOKaNM3aluu JBHXKyLIecs dvactuipbl. KoprmyckynspHo-
BOJIHOBOU qyanu3M. Ju@pakius 31eKTpOHOB Ha KpUCTaJIax.

Cneunduka usmepenuii B Mukpomupe. COOTHOIICHUST HEOMNpeaeaEHHOCTEN
I'eiizenbepra.

TexHU4ecKkne YCTpPOWCTBA M TEXHOJOTUYECKHUE MPOLECCHI: CIIEKTPOMETD,
(doTosneMeHT, (HOTONATUMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOJIUO/.

Hemoncmpauuu.

®oT03(QdHeKT Ha YCTAHOBKE C IIMHKOBOM IMIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (hoTodPdeKTa.

UccnenoBanne 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToaunon.

Conneunas 6aTapes.

Yuenuueckuit sxcnepumenm, nadbopamopuvie pabomaol, nPpaKmuKym.

HccnenoBanne ¢poTope3ucropa.

N3mepenne nocrostauoi [manka Ha ocHOBe MccnenoBanus GoTodddexTa.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO OT HAIIPSAKEHUS.

Tema 2. Quzuka amoma.

OnbITel MO HCCIIEIOBAHUIO CTpOeHUs aroMa. IlnmaHerapHas Mojelb aromMa
Pesepdopna.

[Toctynater bopa. M3nyuenue u nornomieHue (GOTOHOB MpU MIEPEXOAE aToMa
C OHOTO YPOBHS SHEPTUH HA APYTOU.



Bunbl cnexktpoB. CriekTp ypOBHEW 3HEPTHH aTOMa BOAOPO/Ia.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHHe cBeta. Jlasep.

TexHHYecKne yCTPOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: CIEKTPATbHbBIN
aHanu3 (CIEKTPOCKOII), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Monens onsita Pesepdopra.

Habmoienne nuHeivaThiX CIEKTPOB.

Y CTpONCTBO U IEUCTBHE CYETYMKA HOHU3UPYIOIINX YACTHLI.

Omnpenenenre JJIMHBI BOJIHBI 1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomaol, npaKMuUKym.

Hab6nronenue muHEHYaToro CIeKTpa.

HccnenoBanne criekTpa pa3peKeHHOIO aTOMAapHOTIO BOAOPOAA U U3MEPEHHE
nocrosinnor Punbepra.

Tema 3. Duzuxka amomHozo A0pa u 1eMeHMaPHbLIX YaACHMULY,.

Hyxnonnas mozgens sigpa ['elizenoepra—MBanenko. 3apsa siapa. MaccoBoe
qucio sapa. M30Tonsl.

PannoaktuBHOCTh. Anbda-pacnan. OJIEKTPOHHBIA W TMO3UTPOHHBIA OeTa-
pacnaz. ['aMmma-uziydeHue.

3aKOH pPaJAMOAKTUBHOIO pacmaza. PagmoakTWBHBIE H30TONBI B IPHUPOJE.
CBOMCTBA MOHM3UPYIOLIETO0 WU3Iy4YeHUS. BiMsHuME pPagMOaKTHBHOCTH HaA JKUBBIC
opranusmbl. EcTecTBeHHBIN (oH u3mydeHus. JlozumeTpus.

DHeprus CBs3M HYKJIOHOB B sjipe. SnepHbie cuibl. Jlepekt macchl spa.

SAnepubie peakuuu. Jlenenue u cuntes anep. Saepusie peaktopsl. [IpoOaemsr
YIPABJISIEMOTO TEPMOSAEPHOIO CHHTE3a. OJKOJOTMYECKHE ACMEKThl Pa3BUTHUSA
SAIEPHON SHEPTETUKH.

Mertoapl  perucTpalilMd M HCCIENOBAHUS  DJIEMEHTAPHBIX  YAaCTHII.

@yHIaMEHTAIIBHBIE B3aUMOJACUCTBUSA. bapuOHBI, ME30HBI U JICIITOHBI.
[IpencraBnenune o CtangapTHOUM Moenu. KBapk-riir0ooHHas MOJEb apOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Monaenu. TéMmHas Martepusi U TEMHas
JHEPIus.

EnuHcTBO prznueckoit KapTHHBI MUPA.

TexHuyeckue yCTpoMCTBAa U TEXHOJIOTUUYECKUE MPOLECCHI: JO3UMETpP, KaMepa
Bunbcona, simepHBI  peakTop, TEPMOSIACPHBIM peakTop, aromMHas Oomba,
MarHMTHO-PE30HAHCHAsI TOMOTpaQusl.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomul, RPAKMUKYM.

HccnenoBanue TpekoB 4acTull (TI0 TOTOBBIM (oTorpadusam).

HccnenoBanue painoakTUBHOTO (pOHA ¢ UCTIOIB30BAaHUEM JTO3UMETPA.

N3ydenue normoiieHns: 6eTa-4acTull aIFlOMUHHEM.

Pa3nen 8. Di1eMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BuTHUs acTpoHoMuu. [IpukiagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. I[IpUMEHHMMOCTh 3aKOHOB (PHU3UKH [JIi OOBSICHEHUS MPHUPOIbI
KOCMHUYECKUX O0BEKTOB.

Metoapl acTpOHOMHYECKUX HcclieoBaHuil. COBpEMEHHBIE ONTUYECKHE
TEJECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAST aCTPOHOMHMUSI.

Bun 3Bé3nHoro Heba. Co3Be3ausi, sSpKHe 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun ConHua v 3BE3I.

3BE3/1bl, X OCHOBHBIC XapaKTEPUCTUKU. J[MarpaMma «CEKTpalbHbINA KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOW IOCIENOBATENBHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» Il 3BE3J IJIaBHOM IIOCIIEIOBATEIbHOCTU. BHyTpeHHEe CTpoeHue
3BE3/1. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUU U 3BoMoIMU ConHIA U
3BE31. DTaIbl KU3HU 3BE3I.

Muieunsiii [IyTe — Hama ['amaktuka. [losmoxxenne m nBuwxenne ColiHIIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuku u kBasapsl. YEpHBIE ABIPHI B AApax
rajgakTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa06:1a. Pazberanue rajakTuk.
Teopus bonbmioro B3peiBa. PenukroBoe usinyudeHue.

Macmrabnas crpykrypa Beenennoit. MetaranakTuka.

Hepeménnnie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonooenus.

HabGnronenust 3B€31H0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIH30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN ISl ONPEIeNICHUs] TTOJIOKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYI JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJyIIapusi U SIpKue
3BE3/IBI.

HaGnronenuss B Ttenmeckonm JlyHbI, TIJIaHeT, TYMaHHOCTEH | 3BE3NIHBIX
CKOIUIEHUH.

DuU3HYECKUN MPAKTUKYM.

CnocoObl u3mMepeHus: GU3NUECKUX BEIUYUH C HUCIOJIB30BAHUEM aHAJIOTOBBIX
U UGPPOBBIX U3MEPUTEIIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIC U OTHOCUTEIBHBIC TTOTPEITHOCTA U3MEPECHUN (HU3NIECKUX BEITUYHH.
OueHka rpaHull MOrPEIIHOCTEM.

[IpoBenenre KOCBEHHBIX HW3MEPEHHUM, HCCIEIOBAaHUN  3aBUCHUMOCTEM
(¢u3MUecKuX BEIMYMH, MPOBEpPKA MPEMJIOKEHHbIX THMnoTe3 (BbIOOp M3 padorT,
ONMMCAHHBIX B  TEMAaTHYECKUX  paszienax «YUYEHUUYECKUUA  DKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM ).

Oo0o0marouiee NOBTOPEHUE.



O0001IeHne U cUCTEMATHU3alMsl COAEPKAHUS Pa3AesoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEPMOJUHAMUKA», «DIEKTpOAUHAMUKaY, «KonebaHus
U BOJHBDY, «OCHOBBI CIELHATIBHOM TEOPUH OTHOCUTEIbHOCTW», «KBaHTOBas
puznka», «IEMEHTbl aCTPOHOMHUU U aCTPOPUZUKIY.

Ponp ¢u3ukm U acTpOHOMMM B SKOHOMHMYECKOH, TEXHOJOTHYECKOH,
COLIMAJIbHON M ATUYECKOM cepax AESITEIbHOCTH YEJI0BEKa, POb U MECTO (PU3UKU
Y aCTPOHOMHMH B COBPEMEHHON HAy4YHOU KapTUHE MHpPA, 3HAYCHHE ONMUCATEIBHOM,
CUCTEeMATU3HUPYIOIIeH, OOBSICHUTEIPHOW W  MPOTHOCTUYECKOW  (YHKIIHIA
(puznyeckoil TEOpUH, posib GUNYECKON TEOPUH B (POPMUPOBAHUU NIPEACTABICHUI
0 (u3MUecKOl KapTUHE MUPA, MECTO (PU3NYECKONW KapTHUHBI MHpa B OOILEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

MexnpeamMeTHbIe CBS3H.

N3yuenne «kypca ¢usuku yrayonéanoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3E€H C KypcaMu
MaTeMaTUKHu, OMOJOTUHU, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, C6A3AHHbBIE C USYUEHUEM MEMOO08 HAYUHO20
nO3HaHuA: SBICHHWE, HAY4YHBIM (akT, THNoTe3a, (PU3nyYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, OHKCIEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHUE,
HOTPELIHOCTY U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMbl YpaBHEHUW. TpUrOHOMETpUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKAECTBO. BEKTOpPBI M MX IPOEKLMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHbIX (GyHKUMA. [Ipu3Haku MoAOOUs TPEyroJbHUKOB,
OmpeIeNICHHE TUIOMAIU TIIOCKUX (Uryp u o0beéMa Tel.

Buonozua: >nexkrpuueckue SBICHHS B JKMBOM mpupoje, KojeOaTenbHbIE
IBWKEHUSA B JKUBOM IPUPOJAE, OKOJOTMYECKME PUCKU IIPU IPOU3BOICTBE
JJIEKTPOOHEPIUH,  DIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAIOIEH  Cpenbl,
yJIBTPa3BYKOBasl JMArHOCTUKAa B MEIWIIMHE, ONTHYECKHE SIBJIICHHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIUINYECKAs! CTPYKTYypa TBEPIBIX
T€Jd, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAIMYECKON PpEIIETKH, CIEKTPaJbHBIM
aHaJIM3.

T'eocpagpua. MarHuTHBIE TONIOCa 3€MJIM, 3aJ€XKH MarHUTHBIX PYA,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonozcusn. TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, JJEKTPOMArHUTOB,
ANEeKTpoJABUTaTENb SIKOOM, TeHepaTop MEPEMEHHOr0 TOKAa, WHAYKUIMOHHAs Ieub,
JVHUM DJIEKTPOIlepenay, dJIEKTPOABUIaTelb, pajap, paaAuoNpUEMHUK, TEIEBU30D,
aHTeHHa, tenedon, CBY-neup, yabTpa3ByKoBasi JUarHOCTHKA B TEXHUKE,



HpOGKHI/IOHHBIfI aIrmapar, BOJIOKOHHAsA OIITUKA, COJTHCUHAA 6aTape$[, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAsA SHCPICTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTHA.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMUYHOCTHDLIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaTbl OCBOEHHUS YyueOHOro mpenMera «Duznkay
JOJHKHBI OTPaXKaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYAIOUINXCSl PyKOBOJICTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEH TMO3HMIIMEH JUYHOCTH, CUCTEMOH IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHHX  YOEXIEHUH, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, pacIIMpPEHUE >KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B MPOLECCE PEANM3alii OCHOBHBIX HAIIPaBIICHUN
BOCIIMTATENBHOMN JESITENBHOCTH, B TOM YUCJIE B YaCTH:

rPa’KIAHCKOI0 BOCIIMTAHUA:

e C)OPMHUPOBAHHOCTh TPAXKAAHCKON MO3ULMK 00YyYaIOLIErocs Kak aKTUBHOIO
Y OTBETCTBEHHOT'O YJIEHA POCCHIICKOr0 OOLIECTBA;

e IPUHATHUE TPAAUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

¢ TOTOBHOCTHh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEPECAX IPaXKTAaHCKOIO
oOlecTBa, y4yacTBOBaTb B CaMOYMpaBlieHUH B 00pa3oBaTelbHON
OpraHH3aLNH;

e YMEHUE B3aUMOJCHCTBOBATh C COLMAJIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUU

¢ UX QYHKIMSAMU U Ha3HAYCHUEM;

¢ TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOM €SI TENBHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUSA:
e ChOPMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTPUOTU3MA;
¢ [IEHHOCTHOE OTHOUIEHWE K TOCYJAPCTBEHHBIM CHMBOJAM, IOCTHMKEHHUIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
e C)OPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHU S, ITUUECKOTO MTOBECHUS;
¢ CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIUYHOTO BKJIaJla B IOCTPOCHUE YCTOMYUBOTO OyAYIIETO.

3CTETUYECKOI0 BOCIIMTAHUA:

¢OCTETUYECKOE OTHOUIEHWE K MHpPY, BKIOYAs OCTETUKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NUYECKOI HAYKE.
TPYAOBOI'0 BOCIIMTAHUA:



e UHTEpPEC K Pa3IMuHbIM cepaM MpodeccuoHaNTbHON NeATEeIbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YyMEHHE COBEpIIATh
OCO3HaHHBINA BBIOOP OyayIIel nmpodeccun U peann30BbIBaTh COOCTBEHHBIC
KU3HECHHbIE TUTAHbL;

¢ TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 001acTu
($u3MKKN Ha TPOTSKEHUH BCEU KU3HU.

IKOJIOTUYECKOT0 BOCIIUTAHUS:

e cOPMHUPOBAHHOCTH SKOJOTHUYECKON KYJIBTYPHl, OCO3HAHHUE TI00aTbHOTO
XapaKTepa 3KOJOTUYECKHUX MPOOIeM;

 IJIJAHUPOBAHUE U OCYUIECTBJIICHUE JNCUCTBUNM B OKPYIKAIOIIECH Cpelie Ha
OCHOBE 3HaHUS 1IeJIel yCTONYMBOTO pa3BUTHUS YEIOBEUECTBA;

* PaCIIMPEHUE OMNBITA ACSATEIBHOCTH 3KOJIOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE MMEIOUIUXCS 3HAHUMU 10 (PU3HKE.

LHEHHOCTH HAYYHOTI'O NO3HAHUS:

e CQOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

¢ OCO3HAHHME LEHHOCTH HAYYHOM J€ATE€IbHOCTH, TOTOBHOCTH B IIpOLECCE
U3y4EHUs (QU3UKU OCYLIECTBIATh HPOEKTHYI0 U HCCIEI0BATEIbCKYIO
NeATENbHOCTh MHJIMBUIYAIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE AeiiCTBHS
ba3oBble JJoruyeckue aeiicTBUSA:
e CAMOCTOSITEILHO  (OPMYJIUPOBATh M aKTyaJU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONIPEAEHATh LEIU NCSITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU KX
JIOCTHIKCHMS,
e BBISIBJISITH  3aKOHOMEPHOCTH MW TNPOTHUBOPEYUS B  pacCMaTPUBACMBIX
(UBUYECKUX SBJICHUSX;
e pa3zpabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaIW3a MUMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
¢ BHOCUTh KOPPEKTHBBI B  JICSTEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJbTAaTOB LENSM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
e KOOPJIMHUPOBATh U  BBHITIONHATH pabOTy B  YCIOBUSIX  PEAIBbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOACHCTBHUS;
e pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
Ba3oBrbie ncciaenoBarebCcKHe AeliCTBUSA.
e BJIaJIETh HAYYHOM TEPMUHOJIOTUEHN, KIIFOUEBBIMU MMOHATUAMU U METOAAMHU
bu3uYecKol HayKH;



* BJIAJICTh HABBIKAMH Y4E€OHO-HUCCIIEI0BATEIBCKON U POEKTHOM IEATEIbHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IOUCKY METOJIOB  peuieHus 3aAad  (U3NYECKOTO  COAEpIkKaHMUs,
IPUMEHEHUIO Pa3IMYHBIX METOJO0B ITO3HAHUS;

*BJIAJIETh BHUJAMH JEATEIIBHOCTH IO TOJYYEHHIO HOBOIO 3HAHHUS, €ro
MHTEPIPETALNH, IPE0OPa30BaAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX
CUTyallusiX, B TOM YHUCJIE NPU CO3JaHUM Y4YEOHBIX NPOEKTOB B 00JacTH
1)7637197

¢ BBISIBJISITh ITPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peleHus, HaXOAUTb apryMEHThl Ui
JI0KA3aTeNIbCTBA CBOMX YTBEPXKIIEHUM, 3a/laBaTh MapameTpbl U KPUTEPHH
peuieHus;

e AHAIM3UPOBATH IIOJIyYEHHBIE B XOJAE PEIICHUS 3aJaud pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHSIX;

eCTaBUTh M (POPMYyJIHpPOBaTH COOCTBEHHBIE 3aJayld B O0Opa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHUCJIE IPU U3YUEHUH (PU3UKH;

e 1aBaTh OLIEHKY HOBBIM CUTYaIIUsIM, OLIEHUBATh NPUOOPETEHHBIH OIBIT;

eyMETh [EPEHOCUTh 3HaHUS 10 (U3MKE B MPaAKTUYECKYIO 00JacTb
KU3HEIEATEIIbHOCTH;

e YMETb MHTEIPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEM;

* BBIJIBUTaTh HOBBIE UJEH, NIPEAJIaraTh OPUTMHAIIBHBIE MOX0/IbI U PEILEHUS;

e CTABUTH NMPOOJIEMBI U 33]1a4H, IOy CKAIOIIUE AIbTEPHATUBHBIC PEILICHUS.

Pabora ¢ undgopmanmeii:

e BJIAJICTh HaBBIKAMM TOJYYeHUs UH(POpMaUK (PU3NUECKOTO COEpPKAHUS U3
UCTOYHHUKOB pA3HbIX THIIOB, CAMOCTOSITENBHO OCYLIECTBIISITh IIOMCK,
aHaJIM3, CHCTEMATH3alMI0 W MHTEPIpEeTaluio MHPOPMALMHU Pa3TUYHBIX
BUJI0B U (hOPM MpPECTABICHUS;

e OLICHUBATh JOCTOBEPHOCThH UH(OpMALINH;

¢ CTIOJIB30BaTh ~ CPEJICTBA HMH(POPMAIIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJOTUA B  PEIICHWH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3alMOHHBIX 33/Ja4 C COOJII0JICHHEM TpeOOBaHUN 3PrOHOMHKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PECypcoCOEpeKeHUs, NPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON 0€3011aCHOCTH;

¢ CO3/1aBaTh TEKCThl (PU3NYECKOTO COJECpKaHUS B pa3jIMuHbIX (opmarax c
y4€TOM Ha3HayeHUs WHOOpMalMKW M UEJNEeBOH ayAUTOpPHM, BBIOUpas
ONTUMAJIbHYIO (POPMY MPEICTABICHUS U BU3YATTU3ALINH.

KoMmyHMKaTHBHBIE YHHBeEpCaIbHbIe ydeOHbIE 1eiiCTBUS:



¢ OCYLIECTBJIATh OOIEHWE Ha YpOKax (U3UKHM U BO BHE-YPOUHOUH
JESITEIbHOCTH;

e pacmo3HaBaTh MPEINOCHUIKM KOH(MIMKTHBIX CUTyallud M  CMsT4aTh
KOH(JIUKTBI;

e pa3BEPHYTO U JIOTMYHO HU3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

e [IOHUMAaTh U MCIIOJIB30BaTh NPEUMYIIECTBA KOMaHIHON U MHIUBUAYaIbHOU
paboThI;

¢ BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX ICHCTBHI ¢ y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaX10T0 YjieHa KOJIJIEKTUBA,;

e IPUHUMATh LEIM COBMECTHOM JIEATENbHOCTH, OpPraHU30BBIBATH WU
KOOPJIMHHUPOBATh JIEHCTBUS MO €€ JOCTHKEHHIO: COCTaBJATH IUIaH
JEUCTBUM, pacpeaeNaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

e OIICHMBATh KAaueCTBO CBOETO BKJIAga W KaXKIOTO yYaCTHHUKAa KOMAaHIbI B
oO1IuMi pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSM;

elipe/JiaraTb HOBBIE IIPOEKTHI, OIEHMBATh HIEH C TO3UIMH HOBU3HBI,
OpPUTHHAIFHOCTH, IPAKTHUECKON 3HAUUMOCTH;

¢ OCYLIECTBJIATh MO3UTHUBHOE CTPATETMYECKOE IOBEIECHUE B Pa3IMYHBIX

CUTyalusiX, TNPOSBISATH  TBOPYECTBO U  BOOOpaKEHHE, OBIThH
VHULIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

¢ CAMOCTOSTEIBHO OCYLIECTBIIATh MO3HABATENIbHYIO JAEATEIBHOCTh B 00JIACTH
(GU3UKK M aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTaBUTh U (hOPMYITUPOBATH
COOCTBEHHEIC 3aJ1a4H;

e CAMOCTOSITEJIbHO COCTaBJISATh IUIAH PEIIEHUS PACUETHBIX M KaueCTBEHHBIX
3a/1ay, MJIaH BBINOJHEHUS MPAaKTUYECKOW padOThl ¢ YUYETOM HMEKOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUH;

e 1aBaTh OLIEHKY HOBBIM CUTYyalUsIM;

e paCIIUPSTH PAMKH YYEOHOTO MPEAMETa HA OCHOBE JIMYHBIX MPEMTOUYTCHUH;

e INIaTh OCO3HAHHBIA BHIOOpP, AapryMEHTHUPOBATH €ro, OpaThb Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OTIBIT;

e CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO S3PYAMIMH B 00JaCcTU
(U3KMKK, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIBHbIN HHTEJJIEKT:



e 1aBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTHBBI B JICSITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISM;
eBJIAJICTh HABBHIKAMH  IIO3HABATEIILHOMW  pe(rekcuu Kak  OCO3HAHMS
COBEPIIIAEMBIX JEHCTBUM U MBICIUTEIBHBIX TIPOIIECCOB, MX PE3YJITATOB U
OCHOBaHUM;
e ICITOJIB30BaTh MPUEMBI pedIEKCUU JIJI OIICHKH CUTYaIlMH, BBIOOpa BEPHOTO
pelieHus;
e YMETh OIICHWBATh PHUCKA W CBOCBPEMEHHO MPUHUMATH PEIICHHS IO HX
CHIDKCHHIO;
e MPUHUMATh MOTHBBI M apTyMEHTBl JPYTUX TPH aHAINW3E PE3yJbTaTOB
NeATEIIbHOCTH,
e IPUHUMATH Ce0s1, TOHUMasi CBOU HEJOCTATKH U JJOCTOMHCTBA;
e IPUHUMATh MOTHBBI M aPTyYMEHTHl JIPYTMX TPH aHaju3e Pe3yIbTaToB
NEeATEIIbHOCTH,
e IPU3HABATH CBOE MIPABO U IIPABO JAPYTUX HA OITHOKH.
B mporecce AOCTHXKEHUST JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS IPOTrPaMMBI TIO
dbu3uKe I YPOBHS CpeaHEro oOIero oOpa3oBaHUs y OOyYarOIMUXCS

COBEPIIECHCTBYETCS AMOLMOHAJIbHBIN UHTEIUIEKT, MpeAnoararonmii
c(hOpPMHUPOBAHHOCTE:
e CAMOCO3HAHUH, BKJIIOYAOIIETO CIIOCOOHOCTh MMOHUMATh CBOE

AMOITMOHAIILHOE COCTOSIHUE, BUACTh HAMPABICHUS Pa3BUTHs COOCTBEHHOMN
AMOITMOHAIILHOM c(ephl, OBITh YBEPEHHBIM B ceO€;

e CAMOPETYJUPOBAHMS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHHE IMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIIOCOOHOCTH aJalTUPOBATHCS K
AOMOITMOHAJIBHBIM HM3MEHEHUSIM U TPOSBISATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHyTPEHHEW MOTHBAITUH, BKIIFOYAIOIICH CTPEMIICHHE K JOCTHIKEHUIO TIEITH U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMCHHUE JEHCTBOBATh, MCXOMIS W3
CBOMX BO3MOKHOCTEH;

eOMIMATHH, BKJIIOYAIONIEH  CHOCOOHOCTh TMOHHUMATh  SMOIMOHAIBHOE
COCTOSIHHE JPYTHX, YYHUTBIBATH €ro IPH OCYIICCTBICHUH OOIICHMUS,
CITOCOOHOCTh K COUYBCTBHIO M COTICPEKUBAHUIO;

e COLIMANIBHBIX ~ HAaBBIKOB,  BKJIIOYAIONIMX  CIOCOOHOCTh  BBICTPAWUBATH
OTHOIIEHUSI C JPYTUMHU JIIOJbMH, 3a00THUTHCS, MPOSBISATH HHTEPEC U
paspeniaTh KOH(GIUKTHI.

ITPEAMETHBIE PE3VJIbTATBI



K xonmy oOyuenus B 10 knacce mpenmeTHble pe3ynbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUIM:
eIOHUMATh poOJb (U3UKK B  SKOHOMHYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTMYECKOM, COLMAIbHOM M OJTUYECKOM cdepax aesTeIbHOCTH
YeJI0BEKa, POJib U MECTO (PU3UKH B COBPEMEHHON HAYYHOU KapTHHE MUpA,
3HAUYEHHUE OIHCATENIbHOM, CHUCTEeMATU3UPYIOIIeH, OOBICHUTEIHLHON U
OPOrHOCTHYECKOW  (QYHKIUH  (DU3MYECKON TeopuM —  MEXaHUKH,
MOJICKYJISPHON (DU3HKH M TEPMOIMHAMUKH, POJIb (HPU3UIECKON TEOPUHU B
(dopMupOBaHNY TIPEACTABICHUN O (PU3NUECKON KapTHHE MHUPA;

e pa3JIMyaTh YCIOBUS MPUMEHUMOCTU MoJIeNiel PU3NYECKUX Tell U MPOLIECCOB
(sBneHUM): WHEpHUaNbHAs cucTeMa OTcuéra, abCONIOTHO TBEPIOE TEO,
MarepuaibHas TOYKa, paBHOYCKOPEHHOE JIBM)KEHHE, CBOOOAHOE IMAJICHUE,
abcoytoTHO ympyrasi aedopmanus, aOCOIIOTHO yHpyroe u aOCOJIOTHO
HEYNpYyroe CTOJIKHOBEHHUS, MOJEIM ra3za, >KUAKOCTH U TBEPAOIO
(KpUCTAJUTMYECKOT0) TeJa, UIealIbHBIN ra3, TOUYCYHBINA 3apsijl, OAHOPOIHOE
AIEKTPUYECKOE T10JIE;

epa3nuyaTh yYCIOBUA (TpaHUIlbl, OO0JACTH) MNPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, MOHMMAaTh BCEOONIUN XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATh U OOBACHATH MEXAaHWYECKHUE TPOLIECCHl U SBIICHMUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXAHUKHU (OTHOCUTEIBbHOCTD
MEXaHUYECKOTO JBUKEHUS, (HOPMYJIbI KUHEMATUKH PaBHOYCKOPEHHOTO
IBWKEHUs, TpeoOpa3oBanusa [amuies uisi CKOPOCTH M TMEpEMELEHUs,
3akOoHbl HpIOTOHA, TpHUHIMI  OTHOCUTENbHOCTHM ['anmunes, 3akoH
BCEMUPHOT0O TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYJIbCA U MEXAHUYECKOU
OHEPTUU, CBSI3b Pa0OTHl CWIBI C U3MEHEHHUEM MEXaHWYECKON HSHEPTUH,
YCJIOBHSI paBHOBECUs TBEPJIOTO Teja), MpPU OBTOM HCIOJIb30BAThH
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, yKa3bIBaTh yCIIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anuses, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS UMIIyJIbCa H
MEXaHMYECKOIN IHEPTHUH, 3aKOHA BCEMUPHOTO TSITOTECHHUS;

e AHAIM3UPOBATh U OOBICHITH TEIJIOBBIC MPOIECCHI M SBIICHUS, UCIOIb3YS
ocHoBHble monoxkeHuss MKT wu 3akoHbl MosekynspHOWl (u3uku u
TEPMOAVMHAMUKN (CBA3b JABJEHUSA HUJEAJBbHOIO Ta3a CO CpelHel
KUHETUYECKOW HSHEPruer TEIUIOBOTO JBMIKEHUS W KOHIEHTPAUUEH €ro
MOJIEKYJI, CBSI3b TEMIEpaTypbl BEIIECTBA CO CpEIHEW KHHETUYECKON
SHEpPruey TEIJIOBOTO JBUKEHHS €ro YacCTHll, CBSI3b JIaBJICHUS UJEATBLHOIO
raza ¢ KOHLEHTpaUMeW MOJIEKYyJl M €ro TeMIepaTypol, ypaBHEHUE
MenpaeneeBa—Kitanelpona, nepBblid 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpPAaHEHMSI SHEPrUU B TEIUIOBBIX MPOIECCAX), MPU 3TOM HCIMOJIb30BAThH
MaTeMaTU4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeiipoHna;

e AHAJIU3UPOBATH U OOBSICHATH DJICKTPUUECKUE SIBJICHUSI, UCIIOJIb3Ysl OCHOBHbIC
MOJOKEHUSI M 3aKOHBl  JJIEKTPOJMHAMHUKH  (3aKOH  COXpaHEHUs
AIEKTPUUECKOTO 3apsaa, 3aKOH Kymona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO TIOJIS, MPUHIMI CYNEPNO3ULIUNA BIEKTPUUECKUX
NOJIEHM, TIPU 3TOM YyKa3blBas YCIOBUS NPUMEHHMOCTH 3akoHa KyioHa, a
TaKKe NMPAKTUUYECKU Ba)KHbIE COOTHOIICHMS: 3aKOHBI OMa Jyisi ydacTka
LeNMW U Uil 3aMKHYTOW JJIEKTPUYECKOW uenu, 3akoH Jlxoymns—JleHna,
npasuia Kupxroda, 3akonst @apajes 175 JIEKTPOIN3a);

¢ ONKUCHIBATh (PU3MUYECKHE TPOLIECCHl U SIBJICHUS, HCIOJIb3YS BEIUYUHBI:
MepeMeEIleHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€JIa U CUCTEMBI TeJ, CUIIa,
MOMEHT CWIbl, JaBJI€HHUE, IMOTCHIMAJIbHAS DHEPrusi, KUHETUYECKas
SHEPrusi, MEXaHWueckas SHEprus, padoTa CHJIbI, EHTPOCTPEMUTEIHHOE
YCKOPEHHUE, CWJIa TSHKECTH, CHJIa YIPYTOCTH, CHIIA TPEHHS, MOUIHOCTD,
SHEPrus B3aUMOJECHCTBUA Tela ¢ 3emi€ii BONMU3M €€ TMOBEPXHOCTH,
SHEprusi ympyrod gedopManuu TPY>KUHBI, KOJMYECTBO TEIUIOTHI,
a0coJIIoTHas TemIepaTypa Teja, padoTa B TEPMOJUHAMHUKE, BHYTPEHHSS
SHEPrus WUACAIBHOIO OJIHOATOMHOIO Ta3a, paboTa HAEaNbHOIO Trasa,
OTHOCHUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ wmeanbHOro TeminoBoro
JIBUTATENIS; AIEKTPUUECKOE T0JIe, HAIPSKEHHOCTD AJIEKTPUUYECKOTO MO,
HanpspKEHHOCTh  TIOJIST TOYEUHOTO 3apsjia WM 3apsHKEHHOro Imapa B
BaKyyM€ M B JIHUDJIEKTPHUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOrO IMOJs,
pPa3HOCTh  MOTEHUHAJIOB, AJEKTPOJBIXKYIAas Ccuila, Ccuila  TOKa,
HaIpsDKEHHE, MOIIHOCTh TOKa, »JJIEKTpUYECKas EMKOCTh ILIOCKOTO
KOHJICHCATOpa, COMPOTHUBJICHUE YyyacTKa IENMU C MOCIeJ0BAaTEIbLHBIM U
napajuieIbHbIM COSIMHEHUEM PE3UCTOPOB, IHEPTHS IIEKTPUUECKOTO TOJIS
KOHJIEHCATOPa;

¢ O0BSICHATH OCOOEHHOCTH MPOTEKAHUS (HU3UUECKUX SBJICHUI: MEXaHUYECKOE
JBH)KEHUE, TEIJIOBOE JIBMXKEHUE YaCTHI] BEILIECTBA, TEINIOBOE PaBHOBECHE,
OpoyHOBCKOe  JnBIWKeHue, auddys3us, HCHApPEHHE, KUICHHE U
KOHJICHCAIlUs, IUIABJICHUE U KPUCTAJIM3AIUs,  HalpaBJICHHOCTH
TeIIonepeauu, ICKTPU3aIUs TeJ, SKBUIIOTCHIMAIBHOCTh MOBEPXHOCTH
3aps>KEHHOTO MTPOBOIHUKA;

 IPOBONTH HMCCIICIOBAHUE 3aBUCHUMOCTH OJHON (DM3MUYECKOW BEITUYUHBI OT
ApyTOM C  HCHOJIb30BAHUEM  NPSAMBIX  M3MEPEHUM, NPU  OTOM
KOHCTPYMPOBaTh yCTAaHOBKY, (PUKCHpPOBATh pe3yJbTaThl IOJTYyYEHHON
3aBUCUMOCTH (PU3NUYECKUX BEJIIMUMH B BUJE TPaPUKOB C y4€TOM



aOCOJIOTHBIX TIOTPEIIHOCTEN U3MEPEHU, JIeaTh BRIBOJBI IO pe3yJIbTaTaM
HCCIICOBAHUSI;

¢ IPOBOANTH KOCBEHHBIC HW3MEPCHUS (U3UYECKUX BEIWYUH, TPU ITOM
BBHIOMPATh ONTHUMAIBHBIA METOJl U3MEPEHUsS, OLICHUBATh aOCOJIIOTHBIC U
OTHOCHUTEJIbHBIE TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUI;

e IPOBOJUTH OIBITHl MO MPOBEPKE MPEAIOKECHHON TUIOTE3bI: IJIAHUPOBATH
AKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, aHAJIM3UPOBATh
MOJYYEHHbIC PE3yJIbTaThl M JI€JaTh BBIBOJ, O CTaTyce MNPEII0KEHHOU
TUTIOTE3bI;

e COOJTIIO/IaTh TpaBUjia OE30IMMaCHOTO TpyJa MPHU MPOBEACHUN HUCCIICIOBAHUI B
paMKax  yuyeOHOro  OKCIEpUMEHTa,  MpaKTHKymMa W y4eOHo-
WCCJIE0OBATEIbCKOM M TMPOCKTHOW JEATEIBHOCTA C MCIOJIb30BAHUEM
M3MEPUTEIIbHBIX YCTPOUCTB U TJAOOPATOPHOTO 000PYI0OBAHUS;

epemIaTh pACUYETHBIE 3aJa4yM C SIBHO 33JJaHHOM M HEABHO 3aJaHHOU
dbu3uYecKO MOEIBIO: Ha OCHOBAHMM aHAalU3a YCIOBHUS OOOCHOBBIBATH
BBIOOp (PU3MUECKOH MOJEaM, OTBeYarome TpeOOBaHUSAM 3ajadH,
NPUMEHATh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJIAThI
bU3UYECKUX TEOpPUN MNpPH HCMIOJb30BAHUM MAaTEMaTUYECKUX METOJIOB
pelleHus 3a1a4, TPOBOAUTh PACUEThl HA OCHOBAaHUM MMEIOIIMXCS JIAaHHBIX,
QHAJIM3UPOBATh PE3yJbTaThbl U KOPPEKTUPOBATH METO/ABI PEIICHUS C
Y4ETOM IMOJYYEHHBIX PE3YJIbTATOB;

e pEIIIaTh KAUECTBEHHBIE 3a7a4M, TPEOYIOIINE TPUMEHEHUS 3HAHUM U3 Pa3HBIX
pazienoB Kypca GU3MKH, a TaK)XKe HHTEIpalliyd 3HAHWK W3 JIPYTHX
MPEIMETOB €CTECTBEHHO-HAYyYHOTO IIMKJIAa: BBICTPAuWBATh JIOTHYECKYIO
LIETIOYKY PACCYX IACHUN C OMOPOM HAa N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHUE SBIICHUS;

¢ ICTIOJI30BAaTh ~ TCOPETHYECKHWE 3HAHUA JJI1 OOBSICHEHHUS OCHOBHBIX
MPUHIIAIIOB PA0OThI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

e IPUBOAUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYXKAIOIIETO0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJIM3UPOBATH M OILICHUBATH ITOCICACTBHS OBITOBOM W IIPOM3BOJICTBCHHOM
NEATEIbHOCTH YEJIOBEKAa, CBSI3aHHOM C (U3UYECKUMHU TMPOIECCaMH, C
MO3UIIMI HKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUHN O palliOHATILHOM
MIPUPOJIONIOIB30BAaHUH, @ TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTUKEHUN
HAayKM U TEXHOJIOTUM [JIs JaJbHEWIIEro pPa3BUTUS YEIOBEYECKOIrO
00111eCTBa;



e IPUMEHSATH PaA3IUYHbIE CIMOCOOBI paboThl ¢ HMHPOpMaIe (HU3NIEeCKOro
COJEp)KaHUsl C HCIOJIb30BAaHMEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTMH, IIPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH(YOPMAIIMOHHBIE
TEXHOJIOTMM JJI1 TIOUCKA, NepepalOTKM U NPEIbsBICHHUS y4eOHOU WU
HAYYHO-TIOMYJISIPHON MH(OpMAINK, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uH(pOpMaIlMK, TMOJYYEHHONM U3 pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBaTh  NOJIy4YaeMyr0  HMHPOpMAlUI0O U  OLEHMBaThb €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCA 3HAHWUU, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA UH(popManuu;

o IPOSIBIIATH OpraHU3alOHHBIC u MO3HABATEIIbHBIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPUOOpETeHHMs] HOBBIX 3HAaHUM B Mpoliecce
BBITIOJTHEHUSI IPOCKTHBIX U Y4eOHO-HUCCIIEI0BATEIbCKUX PadoT;

epaboTaTh B TPYMIE C MCHOJHEHHEM PA3IMYHBIX COIHMAIBHBIX PpOJIEH,
TUTAHUPOBATh PabOTy TPYMIBI, PAMOHATFHO PACIpPEACIATh ACITEIbHOCTD
B HECTaHJAPTHBIX CHUTYyaIHsX, aJeKBAaTHO OIICHWBATH BKJIAJ] KaXJOrO U3
YYaCTHUKOB T'PYIIIIbI B pEIICHUE pPacCMaTpUBaeMOn IpOOIIEMBl;

* IPOSIBJISITH MOTUBALMIO K Oynymied mpodeccuoHalbHOM NEATENbHOCTH 1O
CIEUHUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOUIISL.

K xonny oOyuenus B 11 knacce mpenMeTHble pe3ynbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTb C(POPMHUPOBAHHOCTh y 00YyHAIOIIMXCS YMEHUM:

e IOHUMATh POJIb (PU3UKH B SKOHOMUYECKOH, TEXHOJIOTHYECKOM, COI[UaTbHOM
U DTUYECKOUN cdepax NesTeTbHOCTH 4YelIOBEKa, POJib U MECTO (PU3MKH B
COBPEMEHHOW HAyYHOW KapTUHE MUPA, POJb ACTPOHOMHUH B MPAKTUYECKOU
JEeSATEIbHOCTH YENIOBEKA U JaJdbHEHIIEM HAay4YHO-TEXHUYECKOM Pa3BUTHH,
3HAUYCHHUE OIMHCATENIbHON, CHUCTEeMATH3UPYIOIICH, OOBSCHUTEILHON U
MPOTHOCTHYECKOW (YyHKIHUA (U3UUECKON TEOpUU — DIIEKTPOAMHAMUKH,
CHEUUaIbHOM TEOpUU OTHOCHUTEIIbHOCTH, KBAaHTOBOW (U3HKH, POJIb
¢usnueckoil Teopur B (POPMHUPOBAHMU MPEICTABICHUA O (pU3MUYECKOn
KapTUHE MHpA, MECTO (PU3MYECKOW KapTUHBI MuUpa B O0mIeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJICTABIEHUN O PUPOJIE;

e pa3NUYaTh YCIOBHSI MPUMEHUMOCTH Mojieel (PU3NUecKux Tel U MPOLEeCCOB
(siB7IEHUI): OHOPOJHOE ANEKTPUUECKOE M OJHOPOJHOE MAarHUTHOE MOJIS,
rapMOHUYECKHE KOJeOaHMs, MaTeMaTHUYeCKU MAasATHUK, WIeaTbHBINA
IIPYKUHHBII MAasITHUK, rapMOHUYECKHE BOJIHBI, UJeabHBIN
Kosie0aTeNbHBIN KOHTYP, TOHKAs JIMH3a, MOJIeNiel aTOMa, aTOMHOT'O 1pa U
KBaHTOBOM MOJICJIM CBETA;

e pa3nuyaTh yCiOBHUS (TpaHULbl, OOJACTH) NPUMEHUMOCTH (U3UUYECKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI xapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCIIOIb30BaHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh W OOBSICHATH JJIEKTPOMArHUTHBIC TPOIECCHl U SBICHUSA,
UCIIOJb3Ys OCHOBHBIE TIOJOKEHHS M 3aKOHBI JJIEKTPOJAWUHAMUKH U
CHelUaIbHOM  TEOpUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUSs
ANEKTPUYECKOrO 3apsiga, cuina Awmmnepa, cwina JlopeHna, 3akoH
ANEKTPOMAarHuTHOM  WHAyKumu, npaBwio Jlenma, cBsai3zp  DJIC
CAMOMHJIYKIIMM B DJIEMEHTE DJJEKTPUUECKON I1EMU CO CKOPOCTHIO
U3MEHEHHSI  CHJIbl  TOKAa,  TOCTYJIaTbl  CHEUUAJIbHOW  TEOpUH
OTHOCUTEIBLHOCTH DUHIITEHHA);

e AHAIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOIECCHI U SBICHUS, HCIIOIL3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHeHHME  OWHINTEHHA A
doroaddekra, mepBbIi W BTOpOW TmoCTynatel bopa, mpuHIMI
COOTHOIIICHHs HeomnpeaenéHHocTerd ['eizenOepra, 3akoHBI COXpaHEHUS
3apsiIOBOTO U MAacCOBOTO YHCENI U SHEPTUU B SICPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacrajia);

¢ OMMUCHIBATh (PUBUYECKHUE TPOIECChl W SIBICHUS, HUCIOJIb3YS BEIWYUHBI:
HanpsHKEHHOCTD AJIEKTPUUYECKOTO TOJISL, MOTEHIUAT 3JIEKTPOCTATUYECKOTO
NoJisl, Pa3HOCTh MOTEHUUAJIOB, DJICKTPOJBWXKYILAs CHJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmIiepa, UHAYKTUBHOCT,
ANEKTPOABMIKYIIAS CHUJa CAMOMHIYKIIMM, SHEPTrUs MArHUTHOTO TIOJIS
MPOBOJAHUKA C TOKOM, PEISTUBUCTCKUM WMITYJIbC, IOJIHAs JHEPIus,
SHEPrUusi TOKOS CBOOOJHOW YACTHIIBI, SHEPrHUs U UMIYJbC (OTOHA,
MacCOBO€ YMCIIO U 3apAJl A]1pa, SHEPTUS CBSI3U S/Ipa;

¢ O0BSICHATD O0COOEHHOCTH IPOTEKAHUS bu3nUecKux SIBJICHUU:
AIIEKTPOMATrHUTHAS UHIYKIIHSI, CAMOUH Ty KIIUSI, pE30HAHC, HHTEphEpEeHITUS
BOJIH, Judpakius, JUCIEepCHsi, TIOJIHOEC BHYTPEHHEE OTPaKEHUE,
dotoanektpuueckuit 3pdext (dhororddexrt), anbda- u OeTa-pacnaabl
anep, raMMa-u3JIydeHue siiep, (U3MuecKue MPUHIUIBI CHEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

e OTIPENICNATh HAMpaBICHWE WHAYKIMM MAarHUTHOTO TOJIS TPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuibl JIopeHna;

e CTPOUTH U300paKeHHe, CO37aBaeMOe TIIOCKUM 3€pKaJIOM, TOHKOM JIMH30M, U
pPacCUUTHIBATH €70 XapaKTEPUCTUKU;

e IPUMEHATH OCHOBOIMOJIATAIOIINE ACTPOHOMHUYECKUE TOHSITHUSI, TEOPUU U
3aKOHBI JIJI1 aHaiu3a MW  OOBACHEHUS (DU3NUECKUX MPOIECCOB,
MIPOUCXONAIINX B 3BE3/1aX, B 3BE3NAHBIX CHUCTEMAX, B MEKIAUIAKTUYECKOU
cpene; ABMKEHUSI HEOSCHBIX TeJl, DBOJIIOIINH 3BE3/] M BeelleHHOMT;

e IPOBOANTH  HUCCJICAOBAHME 3aBUCHUMOCTEH (PU3MUECKHX BEJIMYMH C
WCIIOJB30BAaHUEM TMPSIMBIX HM3MEPEHHM, MpPU HSTOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHPOBATH PE3yJIbTATHI MOJYYEHHOW 3aBUCUMOCTH



¢usznyeckux BENMMYUH B BHAE Tpa@uKoB C Yy4€ToM aOCONIOTHBIX
HOTPEIIHOCTE  M3MEPEHMH, JieJaTb  BBIBOJBI 10  pe3yJbTaTam
UCCIIEJOBAHMS;

 IPOBOJIUTh KOCBEHHBIE WU3MEPEHHsS (U3MUECKUX BEIUYHMH, IPU OSTOM
BBIOMpATh ONTHUMAJBHBIA METOJ] M3MEpPEHUs, OIICHUBATh aOCONIOTHBIE U
OTHOCHTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

* IPOBOJUTH ONBITHI IO MPOBEPKE MPEAJIOKEHHON T'MIOTE3bl: MJIaHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbBHYIO YCTaHOBKY, aHAJIM3UPOBATh
MOJIy4YEeHHBIE pE3yNbTaThl M JIelaTh BBIBOJ O CTaTyce NPEIOKEHHON
TUIIOTE3HI;

e OITUCHIBATH METO/IBI MOJTyYEHHUSI HAYYHBIX aCTPOHOMHYECKHUX 3HAHUI;

e cOOJIIOIaTh TIpaBUjia OE30MACHOTO TPy/a MPHU MPOBEACHUM HCCIICIOBAaHUN B
paMKax  y4eOHOro  B3KCHEpHUMEHTa, IMpakTUKymMa U  y4deOHo-
HCCIIEIOBATENIbCKON M TMPOEKTHOW JESTEIBHOCTH C HCIOJIb30BAHHEM
MU3MEPUTEIIbHBIX YCTPOUCTB U Ja00OPATOPHOTO 000PYOBAHUS;

epemiaTh pacu€THBIC 3aJaud C SBHO 3aJaHHOW M HEABHO 3aJaHHOMN
(¢u3znyeckol MOJENbI0: HAa OCHOBAaHMM aHaju3a YCIOBUS BBIOHpATh
¢uznyeckue MoJend, OTBEYarolne TpeOOBaHMSIM 3aladd, MPUMEHATH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3NYECKUX TEOPUI
OpU  KCIOJNb30BAaHUM MaTeMaTHMYECKUX METOJIOB pElIeHus 3ajad,
IPOBOJUTH PAcu€Thl HA OCHOBAaHMM MMEIOIIUXCS JTaHHBIX, AaHAJTU3UPOBAThH
pE3yNbTaThl U KOPPEKTHUPOBATH METOJBI PEHICHUS C YIETOM MOTyUEHHBIX
pE3yIbTaTOB;

e pemIaTh Ka4eCTBEHHBIC 3aa49H, TPEOYIOIIre MPUMEHEHUS 3HAHUIA U3 Pa3HbBIX
pa3nenoB Kypca (GU3MKHM, a TaKKe HHTErpaldd 3HaHUM M3 APYyTrux
OPEIMETOB €CTECTBEHHO-HAYYHOTO0 LHUKJA: BBICTpauBaTh JIOTUYECKYIO
[EMOYKY PaCCyKJIEHUI C ONMOPOI Ha N3YUECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3nUECcKue SBIICHNUS,

¢ ICTIONIb30BaTh ~TEOPETHUUECKHE 3HAaHUS i1 OOBSACHEHHUS OCHOBHBIX
NPUHLUIIOB pabOThl U3MEPUTENIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOWUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

e IPUBOJIUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBSCHEHHE IMPOLIECCOB OKPYXKAIOLIETO MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUA;

e AHATTU3MPOBATh U OIIEHWBAThH MOCJEACTBUS OBITOBOW M MPOW3BOJICTBEHHOM
JCSTEIbHOCTH 4YeJIOBEKa, CBSA3aHHOW C (PU3WYECKUMH TPOIECCaMU, C
MO3UINI SKOJIOTHYECKON 0€30IacHOCTH, MPECTABICHUN O PalliOHATIEHOM
PUPOIONIONB30BAaHUH, a TaKXKE Pa3yMHOM HCIOJB30BAaHUU JTOCTHKEHUUN



HAayKd W TEXHOJOTWWA JUIsl JajJbHEWIIEro pPa3BUTHS YEJIOBEYECKOTO
00IIIECTBA;

e IPUMEHSTH PaA3IUYHbIE CIMOCOOBI paboThl ¢ HHPOpMaIe (HU3NUEeCKOro
COJIEp)KaHUsI C HCIOJIB30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTMH, IIPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTMM JJI1 TIOWUCKA, NepepabOTKU U NPEIbsBICHUS y4eOHOUW WU
HAYYHO-TIOMYJISIPHON MH(pOpMAaLUY, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUU
uH(pOpMallMK, TOJYYCHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUUYECKH
aHAJIM3UPOBATh  TOJTy4YyaeMyr0  HMHPOpMAIMI0O W OICHHBATh €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCA 3HAHWUU, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLINY;

o IPOSIBIIATH OpraHu3alUOHHBIE U MO3HABaTEJIbHbIE YMEHUs
CaMOCTOSATENIbHOTO  NMPUOOpPETEHHs HOBBIX 3HAHUHM B MpoLEcce
BBINIOJIHEHHSI IPOEKTHBIX U y4€OHO-UCCIIEIOBATENBCKUX padoT;

epaboTaTh B TpyNINE C HCHOJHEHUEM PA3IUYHBIX COLMAJIBHBIX pOJIEH,
IUITAaHUPOBATh PabOTy TPYMIIbI, PALIMOHATIBHO PACIPEAEIATh 1EATEIbHOCTh
B HECTAHJAPTHBIX CUTYAIUsX, aJl€KBATHO OLEHMBATH BKJAJ KaXIOro W3
YYaCTHUKOB TPYIIIBI B pEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

* IPOSIBJISITH MOTUBALMIO K Oynymied mpodeccuoHalbHOM NEATENbHOCTH 1O
CHELHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanvecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3ieiioB U TeM (uudgposbie)
Kontpoasubie | IlpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
Pa3znen 1. HAYYHBIN METO/] TIO3HAHUS ITPUPO/IbBI
1.1 Hayunbiif MeTo1 TO3HAHUS PUPOIBI 6
Hroro mo pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOTO Tena 5
2.4 3aKOHBI COXPAaHEHUS B MEXAHHUKE 10 1
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUH 15 1
3.2 Tepmonunamuka. TerioBbie MaITMHBI 20 1
33 ArperaTHble cOCTOSIHUS BellecTBa. Pa3oBbie 14 1
epexo/ibl
Hroro no pazneny 49
Pa3znen 4. JIEKTPOJANHAMUKA
4.1 DNEeKTpUUEcKoe 1oJje 24 1




4.2 [TocTOSIHHBIN AIIEKTPUUECKUM TOK 24
4.3 Toku B pa3auuHBIX Cpeaax 6
Uroro no pazaeny o4
Pazzen 5. PU3HNUECKHAN MPAKTUKYM
5.1 ®uznyecKuil IpaKTUKyM 16 16
Hroro mo pazaeny 16
PezepBHOE BpeMms 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KJIACC

KoanuyecTBO 4yacos DJIEeKTPOHHBIE
HaunMeHnoBaHue pa3feioB H TeEM nudpoBLIe
Ne i/mt P Kontpoabnbie | IpakTHueckue (upp )
NMPOrpaMMblI Bceero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Paznen 1. 9JIEKTPOJINMHAMMUKA
1.1 MarunTtHoe nose 14
1.2 DJIeKTpOMarHuTHask UHIYyKLHs 13 1
Uroro no pazaeny 27
Pazgen 2. KOJTEBAHUS U BOJIHbI
2.1 MexaHudeckue KoaeOaHus 10
2.2 DNeKTpOMarHUTHbBIE KOJIeOaHUs 15
53 MexaHu4YecKue 1 3JeKTPOMarHuTHbIE 10 1
BOJIHEI
2.4 Onruka 25 1
Hroro o pazneny 60

Pasznea 3. OCHOBBI CIIELIUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH

3.1 OcuoBrel CTO 5 1
Wroro o pazaeny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsipHO-BOTHOBOH yallu3m 15

4.2 ®uzrka aToma

4.3 ®dwu3mMKa aTOMHOTO SIpa ¥ AIIEMEHTAPHBIX




YaCTHUIL

Hroro no pazneny

25

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUH B aCTPOPU3UKH 12
Hroro o pazaeny 12
Pazzea 6. PUSHUYECKHUN MPAKTUKYM
6.1 OuznyecKkuil NpakTUKyM 16 16
Htoro no pazueny 16
Pa3nen 7. OBOBLIAIOIIEE IOBTOPEHHUE
CucremaTtu3zanus u o6o01eHne
71 NPEMETHOTO COJICPYKAHHS U OTIbITa 15
' NeSITeTbHOCTH, IPUOOPETEHHOTO MPH
u3ydeHuu kypca ¢pusuku 10 — 11 knaccos
Uroro no pazneny 15
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16







YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAUJIBI JIVIAA YYEHUKA

» dmsuka, 10 kimace/ Maxumes I'.4., byxosues b.b., Corckuit H.H. on
penaknueii [TapdenteeBoit H.A., Akninoneproe obmiectBo «M3aaTenbeTBO
«IIpocsemienne»

» Gusuka, 11 kimace/ Maxumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakiueit [lapdentreBoit H.A., AkuinonepHoe o0miectBo «M31aTenbCTBO

«IIpocsemenne»

METOANYECKHUE MATEPUAJIbI VIS YUUTEJIA

https://nsportal.ru/shkola/

https://rosuchebnik.ru/

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - connanbHas ceTb paOOTHUKOB 00pa30BaHMSL.

2 http://markx.narod.ru/pic/ - ¢usuka B 1mKoJe.

3 http://festival.1september.ru/articles/ - pectuBans megarornyecKux UaCH


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://lwww.fizika.ru/ - caiit s yauteneit GU3MKKU U UX YICHHKOB.
5 http://www.physics.ru/ - matepuasl Mo Gpu3nKe.
6 www . ege .edu.ru - uadopmarronHsii mopran EI'D.

7 http :// school - collection . edu . ru/ - equnas xomiekius [IOPoB


http://www.fizika.ru/
http://www.physics.ru/

