INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpamMmbl BocniuTanusa u Konuenuun
npenoaBanus yaeObHoro npenmera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AIINAIX
Poccuiickoii ~ dDenmepainnu,  peaqu3yIOMMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
IIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIIEIOBATEILHOCTh U3YUYCHUSI TEM U PA3JICJIOB
y49eOHOTO TpeaMeTa ¢ y4ETOM MEXKMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3CH,
JIOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GuU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3aa4i MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHHE YCIOBHM NS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHUs 00pa3oBaHUs B
OopraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHbBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mporpamme mo (¢u3HKe ONpEeAeNsioTCS IUIaHUpyeMble pe3yJbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO O0IIero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeMeTHbIe, TpeaMeTHole (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METANpeAMETHBIM M TIPEAMETHBIM pe3yJIbTaTaM OOYYarOIINXCS, OCBOMBIIHX
nporpaMmy 10 (HU3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma o pu3Mke BKIFOYALT:

IUTAHUPYEMBIE Ppe3yJlbTaThl OCBOEHHUS Kypca (GU3HKKM Ha yriayOnéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI 110 T0/1aM 00YUYEHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITOJI30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYHMX IIPOTPAMM.

[Tporpamma mo ¢u3HMKe HE CKOBBIBACT TBOPUYCCKYIO MHUITUATUBY YUHTEIICH U
MPEIOCTaBICT BO3MOXKHOCTH IS peaju3allid  Pa3IUYHbIX METOJUYECKHIX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
COXpaHEeHUs 00s3aTeTbHOM YaCTH COEPKAHUS Kypca.



®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKN — cHCTEMOOOpa3yIouii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB W SIBJIICHHWM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIuIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTE€pUaJIOB C 3aJaHHBIMM CBOWMCTBaMHU. M3ydyenue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMUPOBaHUE YMEHHUM NMPUMEHATh HAYUYHBIN
METO/]I IO3HAHUSI IIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CPEHETr0 00IIEro 00pa30BaHus MOJI0KEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCsS
(dbopMupOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKkn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbuszuku yrinyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanusyercs TNOCPEACTBOM BBEJCHHUS 3JEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM pallMOHAIBHOTO IPUPOIONIONH30BAHMS U SKOJIOTHUECKO 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBYyolero ¢akropa ydeOHoro mporiecca. s yriyOGnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crnocoba peanuzauuMud (GU3MUECKOro TMpakThukyma. B mepBoMm ciydae
NPAaKTHUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpolecce uzydeHus: pasnena (temsl). IIpu stom mon paboramu
IPaKTUKyMa MOHUMAETCS] CaMOCTOSITENIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIArOBO HHCTPYKIIHH.

B nmnporpamme mo ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpeJCTaBiIeHAa €IWHBIM NepeuyHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMU 00pa30oBaTEIbHOrO MPOIecca UCXO0/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHeta (usuku. I[Ipm sTomM obecneunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonpioe BHUMaHUE YAENAETCA PEUIEHUI0 PAcYETHBIX M KAuE€CTBEHHBIX
3anay. [lpu 3TOM A1 pacdy€THBIX 3a7a4 NPUOPUTETOM SBIISIIOTCS 3aJa4M C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbIO, MO3BOJISIONINE TTPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasziesia Kypca, Tak U
MHTErpUpysl MPUMEHEHHUE 3HAHUI U3 pa3HbIX pa3ienoB. /(s kayecTBEHHBIX 3aaad
IPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeacKa3aHue MPOTEKaHUs
(bu3MYecKuX SBJIECHUN U MPOIIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAenu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepuanbHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kaOunera. B kaOuHere QU3HKK JODKHO OBITH HEOOXOIUMOE
nabopatopHoe O0OpyIOBaHME [JIsi BBIMOJIHEHHUS YKa3aHHBIX B Iporpamme IO
bu3NKe YYECHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaKXXe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMoHCTpanoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMi s
UCCJEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH M  MPOLIECCOB, JOMIUPHUYECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YYCHHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcsi B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OOECTeYMBaeTCsi B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOpUid.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HX HUHTEIUIEKTyaJbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTaBICHUN O HAYYHOM METOJie MO3HaHHWs U (popmupoBaHHE
UCCJIEI0BATELCKOrO0 OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(opMHpOBaHKME HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HHsS OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHUE YMEHUN OOBSICHSTH SBICHUS C UCIIOIb30BaHUEM (PU3UUECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynymiei
npodeCCUOHAIBHONW  JIESITEILHOCTH, CBSI3aHHBIX C (DUBUKOW, TMOJTOTOBKAa K
JanbHeeMy 00Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened oOecrednBaeTCsl pelIeHUeM CIEeIyIoMMX 3a7ad B
npouecce U3yyeHus Kypca GU3MKH Ha YpOBHE CPEHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSpHYO  (DU3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHHE YMEHUHN PUMEHITh TEOPETUUECKUE 3HAHUS JUIsl OOBICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUMYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Moneblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
dusznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCIE 3aaady
WHKXEHEPHOIO XapaKTepa;

NOHMMaHue (U3MYECKUX OCHOB M TMPUHILMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud HHpOpMaIu,
OTpPEEICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yIbTara;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3AHHOU
¢ (PU3UKOMH.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpenmera «®Dus3mka» Ha YpPOBHE CPEAHETO OOIIETO
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
o0pa30oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBogutcs 340 gacos: B 10 kmacce — 170 gacoB (5 4acoB B HENEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennmaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
npoBeleHusT J1abOpaTopHbIX paboOT U OMNBITOB € YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COIEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. Hay4ynblid MeTO MO3HAHMS IPUPOBI.

®uszuka — ¢yHIaMeHTalbHass Hayka O mpupoae. HayuyHblii MeTO] MO3HaHUSA H
METO/IbI UCCIIeNOBAaHUS (U3UUYECKUX SBJICHUH.

OKCIIepUMEHT W Teopus B IIpoliecce IMOo3HaHus mpupoabl. Habmionenue u
AKCIIEPUMEHT B (PU3UKE.

CnocoObl  u3MepeHuss (PU3MYECKUX BEJIMYMH (aHAJIOroBble W HHU(POBBIC
M3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[TorpemnocTn U3MepeHnil PU3NUECKUX BETMUYUH (a0COMIOTHAS U OTHOCHUTEIIbHASA).

MonennpoBanue (QU3NYECKUX SBJICHUHM M TNPOIECCOB (MaTepuaibHas TOUKa,
abCOIOTHO TBEPAOE TENO, UJlealbHAasl KUJIKOCTb, UJCAIbHBIN Ta3, TOUEUHBIM 3apsn).
I'unore3a. ®U3NUECKUI 3aKOH, TPAHMIIBI €r0 MTPUMEHUMOCTH. Du3ndeckas TeopHsl.

Ponb u Mecto pusuku B popMUpOBaHUHN COBPEMEHHOM HAYYHOI KApTUHBI MUpPa, B
MPaKTUYECKOM AESTEIbHOCTHU JTIOJEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

W3mepenne CHilbl TOKa M HANpsDKEHHS B LIENH [TOCTOSIHHOTO TOKA IPU IOMOIIU
AHAJIOrOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMCTBO ¢ 1u(poBoil saboparopuei mo @usuke. Ilpumepsl u3MepeHus
(U3MYECKUX BEIMYUH NPH MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe JBHKEeHHE. (OTHOCUTENBHOCTh MEXAHUYECKOTO JABMIKECHUS.
Cucrema orcuéra.

[Ipsimast 1 oOpaTHast 3a1a4M MEXaHUKH.

Pannyc-BekTop MaTepHaJIbHOM TOYKH, €0 MPOEKIMHA HA OCH CUCTEMBI KOOPJAUHAT.
Tpaekropus.

[lepemenienne, CcKopocTh (CpelHssI CKOpPOCTb, MI'HOBEHHasi CKOpPOCTh) U
YCKOpPEHHE MaTepUAIbHOM TOYKH, WX TMPOEKIMH Ha OCH CHUCTEMbl KOOpJIUHAT.
CroxeHue nepeMenieHuil u CJI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJUHEWHOE [IBH)KEHHE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U IMyTH MaTEepPUAIbHOM TOYKM OT BPEMEHU U UX
rpauKu.

CBobOomHOE TMajaeHWe. YCKOpEeHHE CBOOOJHOrO TajaeHus. JIBukeHue Tena,
OpOILIEHHOTO0 TOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOpPJMHAT, CKOPOCTU U
YCKOpPEHUsI MaTepuaIbHONU TOYKU OT BpEMEHH U UX TpauKu.

KpuBonuneitHoe nBuxeHue. J[BUKEHHE MaTEpPUATbHOM TOYKH MO OKPY>KHOCTH.
VYrioBas u nuHelHas ckopocTb. [lepuos u yacrota oOpatienus. LleHTpocTpemMuTenbHOe



(HOpMaJIbHOE), KacaTesIbHOE (TaHI€HUMAIbHOE) U TOJHOE YCKOPEHHE MaTepHUaIbHOU
TOYKH.

TexHnyeckue ycTporucTBa U TEXHOJOTMYECKUE IPOLECCHI: CIIMIOMETP, JBUKECHUE
CHaps/10B, LEIHBIE, IECTEPEHYATHIE U PEMEHHBIE NTEPENAUN, CKOPOCTHBIE JIU(THI.

Jemoncmpayuu.

Mopenp cucTEeMBl OTCYETA, WILIIOCTPALMA KHUHEMATUYECKUX XapaKTEpUCTHUK
IBUKCHUS.

CnocoObl uccien0BaHusl IBUKEHUM.

Nnmoctpanys npeaenbHOro nepexo1a U n3MepeHrne MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIb30BAHUEM MEXAaHU3MOB.

ITazenue Ten B BO3MyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGntonenue nBukeHUs Tena, OpOIIEHHOTO IO VYIJIOM K TOPU3OHTY U
TOPHA30HTANIBHO.

Hanpasnenue ckOpoCcTH Ipu ABMKEHNUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHME IyTEW, TPACKTOPHl, CKOPOCTEH IBHKEHHS OJHOTO M TOTO K€ TEja B
pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3ydyeHne HEpaBHOMEPHOTO [BWXXEHUSA C LEJIbK OINPEIEICHUS] MITHOBEHHOU
CKOpOCTH.

N3mepeHne yCKOpeHHsI NPU NPSMOJIMHEWHOM PAaBHOYCKOPEHHOM [BW)KCHUU IIO
HAaKJIOHHOW INIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH ITyTH OT BPEMEHH IPHU PABHOYCKOPEHHOM JIBUKEHUU.

N3mepeHne yckopeHHs CBOOOJHOTO MajeHusi (PEKOMEHJO0BAaHO HCIOJIb30BAaHUE
1 poBoit TabopaTopun).

N3ydeHue nBWKEHUS Tena, OPOIIEHHOTO TOpU30HTaNbHO. [IpoBepka rumoressl o
MPSIMOW MPOITOPIIMOHATIBHON 3aBUCHMOCTH MEXIY NAIBHOCTBIO IMOJETA U HAYAIBHOU
CKOpOCTBIO TeJA.

N3ydenune nBUKEHHUs Tella 110 OKPYKHOCTH C TIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Neproa oOpallieHnss KOHUYECKOTO MasgTHUKA OT €ro
I1apaMeTpOB.

Tema 2. Jlunamuxa.

IlepBeii  3akoH HproroHa. HHepumanpHble cucteMmsl otcu€ra. IlpuHiun
oTHocuTenbHOCTH [anmwiies. HeuHepuuanbHble CHCTEMBI OTCUETAa (ONpENEIEHUE,
MIPUMEPBHI).

Macca tena. Cuna. [IpuHiun cynepno3uiu Cull.

Bropoii 3akoH HeroToHa 111 MatepuaibHON TOYKH.

Tpernii 3akoH HproTOHA U151 MaTepraibHbIX TOYEK.



3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh T'PABUTALMOHHOW M MHEPTHOMU
MAaccCBhl.

Cuna TsokecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOIO MaJIeHUs OT BBICOTHI Haj
MOBEPXHOCTHIO TUIAHETHI M OT Teorpaduveckoi MUpoThl. JBKeHHuE HEOECHBIX Tel U
ux cnyTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABHKyIIErocst C YCKOPEHUEM.

Cuna tpenusa. Cyxoe tpenue. Cuia TPEHHsS! CKOJBXEHUSA U CUila TPEHHS MOKOS.
Koaddumment tpenus. Cuna cOnpoTHBICHUS NMPH ABIKEHUU Tella B KUAKOCTU WIH
ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KECHHS.

Hasnenue. 'mapocratuyeckoe nasienue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI:  IOAIIMITHUKH,
JBIYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue NBWKEHHMS TE€l B HMHEPUUAIbHBIX M HEMHEPUUAIBHBIX CHCTEMAX
OTCYETA.

[IpuHIMIT OTHOCUTEIBHOCTH.

KadeHnne 1ByX HMIMHAPOB WK IIAPOB Pa3HOM MACChl C OIMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHEHUE PABHOACHCTBYIONIEH TMPHIOKEHHBIX K TEIy CHUJ C NPOU3BEACHHUEM
MAaccChl TeJla Ha €r0 YCKOPEHHE B MHEPLUAJIbHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOZHUKAIOIIUX B PE3YJIbTAaTE B3AMMOIECHCTBHS TEII.

N3mepenune macc 1o B3auMoAeiCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOAbEME U MaICHHH.

LeHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOS, KAYEHUSI U CKOJIBYKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepeHne paBHOACUCTBYIOIIEH CUJI TpPU JBUKEHUM OpycKa IO HAKIOHHON
IUIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBIKEHUS OpycKa M0 HaKJIOHHOM
IJIOCKOCTH HA 3a/IaHHOE PACCTOSIHUE OT €r0 MAacCCHhI.

HccnegoBanue 3aBUCMMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMariuu.

N3yuyeHue NBMXKEHHMSI CHUCTEMBI Te€Jl, CBSI3aHHBIX HHUTHIO, IMEPEKHMHYTON 4Yepe3
NErKuit OJIOK.

N3mepenne koddduiimeHTa TpeHUs IO BEIUYUHE YTI0BOro KoddduimeHTa
3aBUCHUMOCTH Frp(N).

WccnenoBanue ABMKEHUST Opycka MO HAKJIOHHOW IUIOCKOCTH C IMEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHUS.



N3ydenne nBUKEHUS Ipy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHo TBEpmoe Teno. IlocTymarenbHoe U BpallaTeIbHOE JABUKEHUE
TBEPJOro Tesa. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpaieHus. I1nedo cuibl. Cnoxenue
CHUJI, IPWJIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TsxecTn Tena.

VYcnoBus paBHOBECHS TBEPAOTO TEJA.

YcroitunBoe, HeyCTOWYMBOE, O€3pa3IMIHOE PABHOBECHE.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE TIPOLIECCHI:  KPOHILUTEWH,
CTPOUTEIIBHBIN KPaH, pEIIETYATHIE KOHCTPYKIIHH.

JHemoncmpayuu.

YcnoBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, RPAKMUKYM.

HccnenoBanue yciioBril paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

KoHcTpyrpoBaHne KpOHIITENHOB U PacU€T CUII YIPYTOCTH.

N3ydenne ycTOMYUBOCTU TBEPAOTO TENA, UMEIOLIETO TUIOIAb OIIOPBI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

NmMnynbc MaTepranibHOW TOYKHM, CHCTEMBI MAaTEpHANBHBIX TOYeK. LleHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBM)KEHUU LIEHTPa Macc.

Nmnynbe cuitbl U N'3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

MoMeHT wumIynbca MaTepualibHOW TOYkH. lIpeacraBneHune o coxpaHeHUH
MOMEHTA UMITYJIbCA B HEHTPAIBbHBIX MOJIAX.

Pabora cunael Ha MajoM W Ha KOHEYHOM IepemenieHuu. ['paduueckoe
IpecTaBlieHne PadOThI CHIIBI.

MOIIHOCTH CHUJIBI.

Kunetnueckass 5sHeprusi MaTepHaJbHOM TOYKH. Teopema 00 HW3MEHEHUU
KUHETHYECKOW SJHEPTUU MATEPUATTBHON TOUYKH.

[loreHunanbHple W HENOTEHUUANbHBIE Cuibl. [loTeHUManbHass HHEprus.
[ToTenmmanpHas sHeprus ynpyro aedopMHUpOBaHHOW mpykuHbl. [loTeHIManbHAsS
SHEPrus Tejla B OJHOPOJHOM TpaBUTAUMOHHOM moJe. IloTeHunanbHas sHeprus tena B
IPaBUTAIMOHHOM I10JI€ OJJHOPOAHOTO 11apa (BHYTpHY U BHE 11apa). Bropas kocmuueckas
CKOpOCTb. TpeThsl KOCMUYECKAsI CKOPOCTb.

CBsi3b pa0OTHl HEMOTCHITMATBHBIX CHUJ C M3MEHEHHEM MEXaHUYECKOW SHEPTHUH
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHynn s UACAIBHOW JKUJIKOCTH KakK CIEACTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKON IHEPTHH.



TexHuyeckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHI: JBHKCHUE PAaKeT,
BOJOMET, KOTIEP, MPY>KUHHBIA MTUCTOJIET, THPOCKOI, (PUTYpHOE KaTaHUE Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIIHOCTH CHUJIBI.

W3meHeHune sHepruu Tena Mpu COBEPILICHUU PabOTHI.

B3anmHbpIe TmpeBpallleHWs]T KWHETHUYECKOM W TOTEHUMAJIBbHOM DJHEPIrUU IIpH
JNEUCTBUU HA TEJIO CUJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHEHHE SHEPTHH MPU CBOOOTHOM TIaICHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepenne nMIysbca Tesna o TOpMO3HOMY ITyTH.

N3mepeHne Cuibl TATH, CKOPOCTH MOJENH 3JEKTPOMOOWISI U MOIIHOCTH CHIIBI
TATH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanue COXpaHEHHU UMITYJIbCA ITPU YIIPYTOM B3aUMOICUCTBUU.

N3mepeHre KHHETHYECKOM S3HEPTUH TeJIa 10 TOPMO3HOMY ITyTH.

CpaBHEHHE W3MEHEHHUS IOTEHUMAIbHON 3HEPrUM NPYXKUHBI C pabOTON CHIIBI
TPEHHUS.

Omnpenenenve pabOThl CHJIBI TPEHUS MpPH JBWKEHUM Telda 10 HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. Mousekyasipas pusuka ¥ TEpMOAMHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcCHOBHBIE TTOJIOKEHUSI MOJIEKYIsIpHO-KMHeTHYeckoi Teopun (MKT), ux onbITHOE
obocHoBanue. Juddysus. bpoyHOBckoe nBMKeHHE. XapakTep ABWKCHUS U
B3aUMOJICMCTBUSL YaCTHUI] BelIeCTBA. MOJEenr CTPOEHHUS Ta30B, KUJIKOCTEU U TBEPABIX
Tel U OOBACHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3TUX Mojelieil. Macca U pa3mepbl
Mouiekyl (atomoB). KonnuectBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u cmocoObl e€ wusmepenus. Illkama
temneparyp Llenbcusi.

Mopaeinb uaealbHOrO ra3a B MOJIEKYJSIPHO-KMHETUYECKON TEOPHM: YacCTHUIbI Ta3a
JOBHKYTCS XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBble  3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona.  AOGcoroTHas
temneparypa (mkana temneparyp KenbBuna). 3akon Jlamerona. M3ompoueccsl B
U7eaIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacrapicHue
U30IPOLIECCOB: U30TEPMA, U30X0pa, h300apa.

CB43b MEXIy HABICHUEM U CPEIHEW KMHETMYECKOW SHEPrHeil MOCTYyNaTelIbHOTO
TEIJIOBOTO JIBUKEHUS MOJIEKYJ MIEATbHOrO ra3a (OCHOBHOE YpaBHEHUE MOJIEKYIISIPHO-
KMHETUYECKOW TEOPHH HJI€aJIbHOTO Ia3a).



CBsi3b aOCOJIIOTHOW TeMIlepaTypbl TEPMOJAMHAMUYECKON CHCTEMBbI CO CpEeAaHeu
KMHETHUYECKOU SHEPTUel MOCTYNaTeIbHOTO TEIIOBOTO JBUKEHUS €€ YacTHII.

TexHrueckue ycTpocTBa U TEXHOJIOTHUECKHUE MPOIECCHl: TEPMOMETP, OapoMeTp,
ITOJIy4YE€HHE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTUI] BELIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHHUS.

Huddysust KUIKOCTEH.

Mopens onbita lTepHa.

[TputskeHre MOJIEKYII.

Mojenu KpUCTAUIMYECKUX PELIETOK.

HaGnronenue u vicciiefoBaHUE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HUccnegoBanne  mpomecca  YCTAaHOBJIEHHMS — TEIUIOBOTO  PAaBHOBECUS  IIPU
TEMI000MEHE MEXKTY TOPSUYEH U XOJIOTHOM BOIOM.

N3ydyeHne HM30TEpMHUUYECKOTO mporecca (PEKOMEHJOBAaHO  HCIOJIb30BAaHUE
uudpoBoii 1adbopaTopun).

N3ydyeHnne n30XopHOTo mpoiecca.

N3ydenune nzobapHOTO Mporiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (T]J[) cucrema. 3agaHue BHEIIHUX  YCJIOBUM ISt
TEPMOJMHAMHMYECKON CHCTEMBbI. BHemHume M BHYTpeHHHE mnapameTpsl. llapamerpsr
TEPMOJIMHAMHUYECKOW CHUCTEMBI KaK CPEOHUE 3HAUYEHUs BEIIMYMH, ONMCHIBAIOIIMX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe  Hawano  TEpMOIWHAMMKH. Camonpon3BOibHAs  pEJIAKCALUs
TEPMOJUHAMHUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mogens uaeanbHOrO ra3a B TEPMOJMHAMUKE — CUCTEMA YPAaBHEHHI: YpaBHEHUE
MenpneneeBa—Kianelipona ¥ BBIp@XXEHUE [UI1 BHYTPEHHEHM OSHEPTUM. Y CIOBUSA
MIPUMEHUMOCTH 3TON MOJEIU: HU3Kasi KOHIEHTPAIUs YacTHI], BBICOKUE TEMIEPATYpPHI.
Bripaxxenue 11t BHyTpEHHEN SHEPTUUA OJJHOATOMHOT'O UJICAIbHOIO Iasa.

KBa3ucrarnueckue u HeCTaTHYECKUE MPOLECCHI.

OneMeHTapHasi paboTa B TepMoAWHAMHUKe. Breramcienue paboTel mo Tpaduxy
npoiecca Ha pV-auarpamme.

Tennonepenaua Kak croco0 VU3MEHEHHUS BHYTPEHHEM SHEPTrUu
TEPMOJIMHAMMYECKOW  cuUcTeMbl ~ 0e3  coBepuieHuss  pabotel.  KoHBekius,
TEIJIONPOBOIHOCTb, U3TyYEHHUE.



KonnuectBo Temnotsl. TemnoéMKocTs Tena. Y aenbHas U MOJISIpHas TEIUIOEMKOCTH
BellleCcTBa. YpaBHeHHe Maiiepa. YaenpHas TeIUIOTa CropaHus ToruiMBa. Pacyér
KOJIMYECTBa TEIUIOTHI MpH Teruionepenaye. [lonstre 06 annadbaTHoM mporecce.

IlepBbIii 3aKOH TepMOAMHAMUKU. BHyTpeHHss 3Heprus. KonndecTBo TEmoTsl U
paboTa KaK Mepbl I3MEHEHUSI BHYTPEHHEHW SHEPTHH TEPMOANHAMUICCKON CHCTEMBI.

BTopo#i 3aKkOH TepMOAMHAMHKHU JJIsI PABHOBECHBIX IPOLIECCOB: YEPE3 3aIaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI IPOXOJUT E€IUHCTBEHHAS
annabara. AGCOIIOTHAS TeMIEpaTypa.

BTopo#i 3akOH TEpMOIMHAMHUKM JJIsI HEPAaBHOBECHBIX IMPOLIECCOB: HEBO3MOXKHO
nepeaarh TEIIOTYy OT 0oJiee XOJIOJAHOTO Tella K Oosiee HarpeToMy 0e3 KOMIICHCAIUA
(Knay3uyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[Tpuniune! necTBus TerioBbix MamuH. KIT/I.

Maxkcumanbnoe 3nauenue KIIJI. ukn Kapho.

DKOJIOTUYECKUE AaCIEKThl HCIOJB30BAaHMUS TEIUIOBBIX JBUTaTener. TermoBoe
3arpsi3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuyeckne yCTpOHMCTBA M TEXHOJIOTMYECKHE TMPOLECCHI:  XOJIOJUJIBHUK,
KOHJUITMOHEp, [M3EJbHBIH U KapOIOpaTOpHBIM JBUTATENM, IMapoBas TypOuHa,
MOJIYyYCHHE CBEPXHU3KUX TEeMIepaTyp, VYTWIM3alMS «TEIJIOBBIX» OTXOJOB C
HCIIOJB30BaHUEM TEIUIOBOTO HAcocCa, YTWIM3alus OMOOPTaHMYECKOro TOIIMBA s
BBIPAOOTKHU «TETUIOBON» U JIEKTPOIHEPTHH.

Jlemoncmpayuu.

N3MmeHnenune TeMiiepatypsl py ainadaTUueCKOM PacIIupEeHUH.

Bo3nymHoe orauso.

CpaBHEHUE yAETBHBIX TETUIOEMKOCTEMN BEILIECTB.

CriocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUH.

HccnenoBanune agmabaTHOTO TIpoIiecca.

KomnbroTepHbie MOJIEN TEMJIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenue yaenpHOU TENI0EMKOCTH.

UccnenoBanue mponecca OCTHIBAaHUS BEIIECTBA.

HccnenoBanue aguabaTHOTO IIpoIiecca.

N3ydyeHne B3aMMOCBS3M DSHEPIUM  MEXKMOJICKYJSIPHOTO  B3aUMOJACHCTBUA U
TEeMIEPATyPhl KUTICHUS KUJTKOCTEH.

Tema 3. Acpecamuvie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHjeHcaius. Vcmapenue u kumneHue. YaenbHas TerioTa
napooOpa3oBaHUsl.

Haceliennble 1 HeHaChIIeHHbIC TTaphbl. KauecTBeHHAs! 3aBUCUMOCTD INIOTHOCTH U
JABJICHUsS] HACBIIIEHHOIO0 Tlapa OT TeMIepaTypbl, WX HE3aBUCUMOCTbh OT 00BEMa
HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIABJIICHUS B KUJKOCTH.



BnaxxnocTs Bo3ayxa. AOCOMIOTHAS U OTHOCUTEINbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucramimueckue u amopduble Tena. AHU30TPOIUS CBOWCTB
KpuctaiyioB. [lnaBieHWe W KpucCTauM3alus. YAenbHas TEIUIOTa IUIaBJICHUS.
CyO6numarnusi.

Hedbopmarnmu TBEpAOTO Tenma. Pactsokenme m ckarme. Casur. Momyns FOHra.
[Ipenen ynpyrux nedopmarui.

TenmoBoe pacumiipeHue KUIAKOCTEH W TBEPABIX Tell, OOBEMHOE W JIMHEHHOE
pacumpeHre. AHTapMOHHM3M TEIUJIOBBIX KOJI€OAHUM YacTHIl BEIIECTBA Kak MNpUYMHA
TEIJIOBOT'O paCIIUPEHUsI TN (Ha KAYECTBEHHOM YPOBHE).

[Ipeobpa3oBanue sHEprUn B (Pa30BBIX MEPEXOAaX.

VYpaBHeHue TeroBoro danaHca.

[ToBepxHoctHoe HatspkeHue. KoadUIMEHT MOBEPXHOCTHOTO — HATSHKCHHUS.
Kamunapusie gBneHus. J[aBineHWe Mo MCKPUBIEHHONW NOBEPXHOCTHIO KHUJIKOCTH.
®opmyna Jlamnaca.

TexHU4ecKkre yCTpPOMCTBA U TEXHOJOTHMYECKHE IPOLECCHI: JKUAKHUE KPUCTAILIBL,
COBPEMEHHBIE MAaTEPUAJIBI.

Jlemoncmpayuu.

TennoBoe pacmnpeHue.

CBoliCTBa HACBIIICHHBIX APOB.

Kunenune. Kurnenue rmpu noHM>X€HHOM JaBIICHUMU.

N3mepenune cuibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI ¢ MBUIBHBIMU TIEHKAMU.

CmauuBaHue.

Kanunnsapusie siBiieHUsI.

Moenn HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObl u3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABIEHUS KPUCTAININYECKOTO BEILIECTBA.

Bunbl gedopmanmii.

Habmonenune Mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenue yaenbHON TENI0ThI IUIABICHUS JIbAA.

N3ydyeHne CBOMCTB HACBILIEHHBIX [1APOB.

N3mepenne aOCOMIOTHON BIIAXKHOCTH BO3JyXa M OIIEHKa Macchl TapoB B
MIOMEIIECHUH.

N3mepenne koddduiimeHTa moBepXHOCTHOTO HATSHKEHUS.

Nzmepenune monyns FOura.

HccnegoBanue 3aBUCUMOCTH JedOpMalii PE3UHOBOTO 00pa3la OT MPUIOKEHHOM
K HEMY CHJIBL.



Pa3znen 4. JiaekTpoauHaMHKa.

Tema 1. Inekmpuueckoe noJe.

OnexTpu3zanyss Tel M €€ MpOsABICHUA. OJNEKTpUYecKud 3apsa. JlBa Buaa
JNEKTPUYECKUX  3apsfoB. [IpOBOOHMKM,  IHMDJIEKTPUKA W HOJYIPOBOJHHUKH.
DneMeHTapHbIN 3IEKTPUUECKUH 3aps]l. 3aKOH COXPAHEHUS 3JIEKTPUUECKOro 3apsia.

B3anmopeiicteue 3apsanoB. Toueunslie 3apsaasl. 3akoH KynoHa.

Onextpuyeckoe nosie. Ero aeiicTBue Ha 3JIEKTPUYECKHUE 3apsibl.

HanpsoxkéanocTs anektpudeckoro noist. [Ipo6nslit 3apsan. Jlnnun HanpsEHHOCTH
ANEKTpUUECKOro nojsi. OMHOPOIHOE IIEKTPUUYECKOE MOJIE.

[IoTeHIMaNBHOCTh  3JEKTPOCTATUYECKOTO TMOJA. Pa3HOCTH ITOTEHIHAIOB U
HanpspkeHue. [loTeHnuanbHas SHEpPrus 3apsAa B DJIEKTPOCTaTUYECKOM  IIOJIE.
[ToreHnman snexTpocTaTudeckoro mnojs. CBs3b HANPsHKEHHOCTU NOJS U Pa3HOCTH
MOTEHIMANIOB I 3JIEKTPOCTATUYECKOro 1Moy (Kak  OJHOPOJHOTO, Tak |
HEOTHOPOJTHOTO).

[IpuHIMIT CyNEPIIO3UIIMH dTIEKTPUUYECKUX TOJIEH.

[lone Toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOM cdepnl. Ilome
PaBHOMEpPHO 3apshKEHHOro 1o o0béMy mapa. Ilose paBHOMEpPHO 3apsHKEHHOM
OECKOHEYHOW IIOCKOCTH. KapTuHbl JNHHMA HaOpsHKEHHOCTH ATHX  MOJNEH |
AKBUIIOTCHIIMAIBHBIX IOBEPXHOCTEN.

IIpOBOJHUKH B DJIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECUS 3apsA0B.

JIMDIEKTPUKU B DJIEKTPOCTATUYECKOM ToJie. JIMdieKTpuueckas MPOHULIAEMOCTh
BEILIECTBA.

Konpencatop. OneKTpOEMKOCTh KOHAECHCATOPA. JEKTPOEMKOCTH IUIOCKOTO
KOHJIEHCATOPA.

[TapannensHoe coenuHeHUEe KOoHAeHcAaTopoB. llocienoBarenbHOE COEIMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

JIBMKEHME 3apsSyKEHHOW YaCTHLIBI B OJJHOPOIHOM JJIEKTPUYECKOM TIOJIE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI:  DIJIEKTPOCKOII,
AIIEKTPOMETP,  DJIEKTPOCTATUYECKas  3allliTa, 3a3eMIIEHHE  3JIEKTPONpuOOpoOB,
KOHJIeHCaTopbl, renepatop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX [IAPUKOB.

DNEeKTpUYECKOE NO0JIE ABYX 3APSKEHHBIX ITACTHH.

Mogens anekTpocTaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOIHUKM B DIIEKTPUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

Y CTpONCTBO U AEHUCTBUE KOHJAEHCATOPA NOCTOSIHHOM U IEPEMEHHON EMKOCTH.



3aBUCHUMOCTh JJIEKTPOEMKOCTH IIOCKOrO0 KOHAEHCATOpa OT IUIOIIAJH IUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiika U pa3psjika KOHJIeHCaTopa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue mnpeBpallieHuss SHEPTUM 3apssKeHHOTO KOHJEHCATOpa B JHEPIHIO
W3JIy4YCHUS CBETOIUOMA.

N3ydyeHnne npoTekaHus TOKa B LENHU, COACPHKAILIECH KOHICHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIMANOB (HANPSKEHHUS) MPU TMOCIEI0BATEILHOM
COEIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuna Toka. [ToCcTOSIHHBIN TOK.

VYcnoBus CylecTBOBaHUSI MOCTOSHHOTO 3JIEKTPUUECKOTO TOKa. VICTOUHMKHM TOKa.
Hanpsixenue U u DJ1C é.

3akoH Oma [J1s1 y4acTKa Lenu.

DIJIEKTPUYECKOE COIMPOTUBJICHUE. 3aBUCUMOCTh CONPOTUBIICHUS OJHOPOIHOTO
MPOBOAHUKA OT €ro JUIMHBI W IUIOHMAQM TOMEPEYHOr0 CEeYEHUs. Y ACIbHOE
CONIPOTHBJICHUE BEILIECTBA.

[TocnenoBarenbHOE, MNapaJUIEIbHOE, CMEIIAHHOE COEIUHEHUE IPOBOJHUKOB.
Pacuér pazBeTBiéHHBIX dekTpuueckux menei. [IpaBmia Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH [xoyns—Jlenua.

MOUTHOCTh DJIEKTPUYECKOrO0 TOKa. TerjgoBas MOIIHOCTh, BbIAENIsIeMas Ha
pesucrope.

OJIC u BHyTpEHHEE COINPOTHUBJICHHUE HMCTOYHMKA TOKa. 3akoH Oma IJig MOJHOM
(3aMKHYTOI) 2JIeKTpUYEeCKOM 11enu. MOIHOCTh UCTOYHMKA ToKa. KOpoTKOe 3aMbIKaHUE.

Konnencarop B 1ienu mMoCTOSTHHOTO TOKA.

TexHu4yeckre ycTporucTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: AMIIEPMETP, BOJIBTMETD,
peocTaT, CYETYUK IECKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HAMPSHKEHUS.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS ISl PE3UCTOPA, JaMIIbI
HaKaJMBaHUS U CBETOJUOJA.

3aBUCHUMOCTh CONPOTUBICHUS UUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIONIAU TIONIEPEYHOr0 CEUYCHUS U MaTepuaa.

UccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT COINPOTHUBICHUS TMPU TOCTOSIHHOM
HaIPSHKEHUH.



IIpssmoe m3mepenne DJIC. KopoTkoe 3aMblKkaHME TaJIbBAHUYECKOTO JIEMEHTA U
OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

CnocoObl coeMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanue pa3sHOCTH MOTEHUMAIOB MEXKAY IOJIOCAMU HMCTOYHHMKA TOKA OT
CWJIBI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

HccenenoBanue CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIICHUS TPOBOJIHHUKOB.

HccnegoBanue 3aBUCUMOCTH CHJIBI  TOKA OT HANpsOKEHUS I JIAMIIBI
HaKaJINBaHUS.

VYBenuueHue npejenna u3MepeHus amrnepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYyTPEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Nccnenosanne 3aBucumoctu D/IC rajibBaHHYECKOTO JIEMEHTA OT BPEMEHHU IPHU
KOPOTKOM 3aMbIKaHUU.

HccenenoBanue pasHOCTH MOTEHLHAIOB MEXAY ITOJKOCAMH HMCTOYHHMKA TOKA OT
CUJIBI TOKA B LICIIN.

HccenenoBanue 3aBUCUMOCTH TIOJIE3HOW MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 pa3uunbix cpeoax.

OnekTpuyeckas  NPOBOAMMOCTb  pa3IMYHBIX  BEIIECTB. DNeKTpOHHAas
OPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTb COINPOTHBJIEHUS METAJIOB OT
TemriepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U MPUMECHAs MPOBOAUMOCTD MOJTYNPOBOJIHHUKOB.
CoiictBa p—n-nepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

ONEeKTpUYECKUA TOK B DJJIEKTPOJMUTAX. OJIEKTPOJMTHYECKAs JUCCOLIMALIMSL.
OnekTponus. 3akoHsl Dapajies A 3IEKTPOIU3A.

DJIEKTPUYECKHNA TOK B Tra3zax. CaMOCTOSATENbHBIA U HECAMOCTOSATEIBHBIA Pa3psil.
Paznuunbie THIIBI caMOCTOSITENBHOTO pa3psaa. Monnus. [lnazma.

TexHHUecKue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: ra30pa3psaHble JIAMIIbI,
AJIEKTPOHHO-JIy4eBasi TPyOKa, MOJYHNPOBOJHUKOBBIE MPHUOOPHI: UON, TPaH3UCTOP,
doroanona, cBETOAMOJ, rajibBaHUKa, paQUHUpPOBAHHE MENIW, BbIMJIABKA AJTIOMHHMUS,
ANEKTPOHHAS] MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI JsekTposinza Papazes.

HckpoBoii pa3psax U IpOBOAUMOCTH BO3/1yXa.

CpaBHeHME TPOBOJAUMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.



Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Habumtoienue snexrpoiamnsa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJIA.

DU3NYeCKUI NPAKTUKYM.

CriocoObl m3MepeHust (pU3NUECKUX BEIMYMH C HCIHOJB30BAHUEM AHAJIOTOBBIX U
U(GPOBBIX H3MEPUTENBHBIX NPUOOPOB U KOMIBIOTEPHBIX JaTUUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTENbHBIE MOTPEUIHOCTH HM3MEPEHUN (PUINYECKUX BEIUYUH.
OneHka rpaHul] NOTrPEeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHMM, MCCIECIOBAHUNA 3aBUCHMOCTEN (DU3HUECKUX
BEJIMYMH, NPOBEpPKa MPEUIOKEHHbIX TUIOTe3 (BBIOOp M3 paboT, ONMCAHHBIX B
TEMAaTUYECKUX pa3iesiax «YUYEHUUYECKUH HKCIEPUMEHT, JIabopaTopHble paldOoThl,
MPAKTUKYM» ).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca pusuku yriayOnaéHHoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C
y4€TOM COJIEpKaTENbHBIX MEXIIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTHKU, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJOTHH.

MesicnpeOmemnvie NOHAMUA, CEA3AHHbLIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HAHUA: SABIICHUE, HAYYHBIH (akT, runoresa, Gpu3nueckas BEeIUMUMHA, 3aKOH, TEOPHS,
HaOJI0IeHNE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIE]b, W3MEPEHHUE, MOTPEIIHOCTH
M3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, IUPPOBas 1a00paTOPHSI.

Mamemamuka: pemieHue cUCTEMbl ypaBHeHUM. JluHeliHas QyHkuus, napabona,
runepOoa, ux rpaguku v cBoiicTBa. TpuroHomeTpuyeckre GyHKIUU: CUHYC, KOCHUHYC,
TAHI'€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpbl M HUX
IPOEKIMU Ha OCH KOOPJIMHAT, CII0KEHNUE BEKTOPOB.

Buonozua: mexanudeckoe IBH)XEHUE B >KUBOM mpupoie, auddys3us, ocmoc,
TEMJI000MEH >KMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAIOMIEH Ccpesbl,
yTuau3auus  OMOOPraHMYECKOro  TOIUIMBA  JUIsl  BBIPAOOTKM  «TEIUIOBOM» U
ANIEKTPO3HEPIHH, MOBEPXHOCTHOE HATSIKEHHE M KallWULSIPHBIE SIBICHHUSI B IPUPO/IE,
ANIEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumua: NUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJEKYJ, MOJIb
BELIECTBA, MOJIApHAs Macca, TMOJyYeHHEe HaHOMAaTEepHUaJiOB, TEIUIOBbIE CBOWMCTBA
TBEPABIX TEJ, XUAKOCTEM M Ta30B, >KUJIKUE KPUCTAJUIbI, 3JIEKTPUUYECKUE CBOMCTBA
METaJUIOB, ANEKTPOJUTHYECKAS JUCCOLMALMS, TaJIbBAHUKA, JIEKTPOHHAS MUKPOCKOIHSI.

TI'eocpagpua: Bnaxxnocth Bo3ayxa, BETPbI, 0apOMETP, TEPMOMETD.

Texnonozua: npeodbpa3oBaHUE TBUKEHUN C UCIOJb30BAHUEM MEXAHU3MOB, YUET
CYXOTO M J>KHUJKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIMHU (KPOHIITEH,
peméTyaTbie KOHCTPYKIIMH ), UCIIOIb30BAHUE 3AKOHOB COXPAHEHHSI MEXAHUKHU B TEXHUKE



(rupockor, BOIOMET M Ipyrue), JBUTaTeNlb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa,
OBITOBOM  XONOAWJIBHUK, KOHIUIIMOHEP, TEXHOJOTHH TIIOJyYeHUS COBPEMEHHBIX
MaTepHajgoB, B TOM YMCJIe HAHOMATepUaAJIOB, 1 HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKAs
3alUTa, 3a3eMJICHUE IEKTPOIIPUOOPOB, ra30pa3psiiHbIE JaMIlbl, OIYIPOBOJHUKOBbIE
npuOOpBbI, ralbBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaAMUKA.

Tema 4. Macnummnoe noe.

B3auMopelicTBHE MTOCTOSAHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. MarnuTtHoe
none. Bexkrop MarHWTHOW WHAYKUWH. [IpvHIMIT Cyneprno3uiuyM MarHUTHBIX IOJIEH.
JIMHUY MarHUTHOW UHTYKIIAH.

MarHutHoe T1oJie TMPOBOJAHUKA C TOKOM (IPSIMOTO MPOBOJHUKA, KATYIIKA M
KpyroBoro Butka). OneIT Ipcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHna, €€ HampaBiI€HHE U MOAYJIb. [[BUKEHHE 3apsyKEHHOW YaCTHUIBI B
OJIHOPOJTHOM MarHuTHOM Toiie. PaGora cumet JlopeHia.

MaruuTtHoe nosue B BeuectBe. PeppoMarHeTHKy, rapa- U JUaMarHeTHKU.

TexHudeckne YCTpPOWCTBA H  TEXHOJOTMYECKHME TPOLECCHl: MNPUMEHEHUE
MMOCTOSIHHBIX MAarHuTOB, JJICKTPOMArHUTOB, TECTEP-MYJIBTUMETP, DJIEKTPOJBUTATEIb
SIko0u, yCKOPUTENH 3JI€MEHTAPHBIX YACTHLI.

Jlemoncmpayuu.

Kaptrna nuHM WHIYKIIMM MarHUTHOTO TIOJIS TIOJIOCOBOTO M MOJKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHMil MarHUTHOM MHAYKIMW TOJISI JIMHHOTO MPSMOTO MPOBOJHUKA U
3aMKHYTOT'0 KOJIBIIEBOT'O MPOBOIHUKA, KATYIIKH C TOKOM.

B3aumogericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jevictue cumel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

HaOmronenue aBMKEHUsI MyyKa 3JICKTPOHOB B MarHUTHOM TOJIE.

[TpuHIMn nEHCTBUS SIEKTPOU3MEPUTEIHLHOTO TPHOOpPa MArHUTORIEKTPUIECKOM
CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npaKmMuUKym.

HccnegoBanre MarHuTHOTO MOJIS HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETHKOB.

Uccnenosanue AeiiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amrepa.

N3yuenune 3aBUCMMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

Ornpenenenne MAarHUTHOW MHAYKI[MM Ha OCHOBE U3MEPEHHUs CUIIbI AMIepa.



Tema 5. Inekmpomaznumnan uHOYKYu.

SIBiIeHUE BIEKTPOMArHUTHOM WMHAYKIUU. [IOTOK BeKTOpa MarHUTHOW HWHAYKIIHMH.
OJIC wuHAyKUMM. 3aKOH DJJEKTpOMarHuTHoW wuHAyKnuu @Dapanes. Buxpesoe
anekTpuueckoe noise. Toxkn Dyko.

OJ1C uHayKUMK B TPOBOIHUKE, JIBUKYIIEMCS B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NuayktuBHOCTh. KaTymika MHAYKTUBHOCTH B LIETIM MOCTOSTHHOT'O TOKA. fIBjeHHE
camouHaykuu. J/]C caMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHUYecKre yCTPONCTBA U TEXHOJIOTUYECKHE IPOIECChl: MHAYKIIMOHHAS TEYb,
COJICHOM/I, 3aI[uTa OT AJIEKTPHU3AIMU TEJI MPU IBUKCHUU B MArHUTHOM I10JI€ 3EMJIH.

Jemoncmpayuu.

HaOnronenue siBieHUs! 3JIEKTPOMarHUTHOM MHIAYKIIUN.

UccnenoBanne 3aBucumoctd IJIC MHAYKIUKM OT CKOPOCTH HU3MEHEHMS
MarHMTHOTO MOTOKA.

[Ipasuo Jlenua.

[Tanenuie MmarauTa B aTlOMUHUEBOM (MEIHOW) TpyOe.

SBneHne cCaMOMHAYKITUH.

UccnenoBanue 3aBucumoctd IC caMOMHAYKIIUM OT CKOPOCTH M3MEHEHUS CHJIbI
TOKa B IICTIH.

Yuenuueckuii sxkcnepumenm, nadopamopmusie pabomuol, nPAKMUKYM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

OrnpeneneHre MHIYKIIMU BUXPEBOIO MATHUTHOTO TIOJISL.

HccnenoBanue sBiICHUS CAMOUHAYKIIUH.

Co6opka MoJienr AIEKTPOMarHiTHOTO reHeparopa.

Pa3nen 5. KoJsieOaHus1 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cuctema. CBOOOIHBIC KOJICOAHMUS.

INapmonmnueckue koneOanmsa. KuHemaTHdeckoe W JUHAMHYECKOE OIHMCAHHE.
DHepreTuyeckoe OINucaHue (3aKOH COXpaHEHUs MeEXaHW4YeckoW »Hepruu). BriBoa
JTUHAMHYECKOTO OINMHUCAaHUS TapMOHMYECKHUX KOJICOAHMM W3 WX DHEPreTUYECKOro U
KMHEMATHYECKOTO OMKMCAHUS.

Ammmntyaa u  ¢dasza koneOanuil. CBA3b aMIUTUTYIbl KOJeOaHUN HMCXOAHOM
BEJTMYHMHBI C aMIUTUTYIaMU KOJIeOaHMi €€ CKOPOCTH M YCKOPEHUSI.

Ilepuon u wyacrtora koneOanuii. Ilepuos Manbix CBOOOJHBIX KOJICOaHUMN
MaTeMaTH4ecKoro MasiTHuka. [lepuoa cBOOOIHBIX KOJI€OaHU TPY>KUHHOTO MasTHHUKA.



[lonsitue o 3aryxarommx kosieOaHusix. BbeIHyxJIeHHble KosneOanus. Pe3zonanc.
Pe3zonancHas kpuBas. BimsHue 3aTyxaHuss Ha BHJ PE30HAHCHOM  KpPHBOIL.
ABTOKOJNICOaHUS.

TexHHUYecKre YCTpPOICTBA M TEXHOJOTMYECKHE IPOLECChl: METPOHOM, Yachl,
KaueJH, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTeIBHOTO IBUKECHHUS.

HaGmoienne HE3aBUCHUMOCTH TEpHOJA MajblX KoJeOaHWN Trpy3a Ha HUTH OT
aAMILUTATYIBI.

HccnenoBanne 3aTyxamIux KoJeOaHWNW M 3aBHCHUMOCTH IEpHOJa CBOOOTHBIX
KOJIEOaHUI OT CONTPOTUBIICHHUSL.

HccnenoBanne konebaHWii Tpy3a Ha MaCCUBHOM MpyXHHE C  LENIbIO
(opMHpOBaHUA MPEACTABICHUN 00 HICATbHON MOJIENU PYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHMsI SHEPTUH MPU KOJEOAHUSAX rpy3a Ha MPYKUHE.

HccnenoBanue BRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3mepenne mnepuoga CBOOOAHBIX KOJEOAHWM HUTSHOTO M MPY>KHHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBMXKEHUS TeJa B X0/I€ KoJIeOaHH Ha ypyrom mojiBece.

N3ydenune nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B PY>KMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXaOIINUX KOJIEOaHUM.

HccnenoBanue BRIHYXIECHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomazcHumHnule Ko1e0anHus.

KonebGarenbupiii  koHTyp. CBOOOJIHBIE DJIEKTPOMArHUTHBIE KoOJeOaHUS B
uaeanbHoOM koisiebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMILTUTYbI 3apsia
KOHJIEHCATOpa ¢ aMIUIUTY/I0 CHIIBI TOKa B KOJ1e0aTeTbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B HJI€aTbHOM KOJIe0aTEIbHOM KOHTYpE.

3aryxaronue dJIeKTPOMarHUTHBIC KOJieOaHus. BbIHYKIEHHBIE AIEKTPOMAarHUTHBIC
KoJieOaHusl.

ITepemenHbIi TOK. MOITHOCTh IEPEMEHHOTO TOKA. AMIUIMTYAHOE U JIEUCTBYIOIIEE
3HAUYEHUE CUJIbI TOKA U HAMPSHKEHUS MPU PA3IUYHON (hopMe 3aBUCUMOCTH NTEPEMEHHOTO
TOKa OT BPEMEHH.

CunyconanbHbld TEpPEMEHHBIM TOK. Pe3ncTop, KOHJAEHCATOp H  KaTyllKa
UHAYKTUBHOCTH B LIEMH CHHYCOUAAIBHOIO IEPEMEHHOro TOKa. Pe3oHaHC TOKOB.
Pe3onanc HanpsikeHui.

WNneansubiit  Tpanchopmatop. IlpousBoactBo, mnepemaya U noTpeOiIeHHUe
ANEKTPUYECKON SJHEPTHUH.



OKOJIOTUYECKUE PUCKM TNpPH  MOPOU3BOACTBE  dJeKTposHepruu. Kymberypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TIOBCETHEBHOM )KU3HH.

TexHu4yeckre ycTporucTBa U TEXHOJIOTHYECKHUE TIPOLIECCHI: IIEKTPUUECKHUIN 3BOHOK,
rE€HepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTpOIIepeaay.

Jemoncmpayuu.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTh YacCTOTHI CBOOOJHBIX KOJEOAHHM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMsl 3JIEKTPOMATHUTHBIX KOJIEOAHMIA.

['enepaTop HE3aTyXarOMIMX JIEKTPOMATHUTHBIX KOJICOAHU.

Mopenp 3JIEKTPOMarHuTHOIO reHepaTopa.

BoiHyX/1I€HHbIE CHHYCOUIATbHBIE KOJICOaHUSI.

Pesuncrop, karyiika HHIYKTUBHOCTH M KOHAEHCATOP B LEINN IEPEMEHHOTO TOKA.

Pe3onanc 1mpum  1mocnenoBaTENbHOM — COCNMHEHWM  PE3UCTOPA,  KATYIIKH
VHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Y cTpolCTBO M IPUHITUI IEUCTBUS TpaHcPopMaTopa.

Mogens TMHUY JIEKTponepeaauH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccnenoBane ImEpEMEHHOIO TOKAa 4epe3 IOCIEN0BATENIbHO COCIMHEHHBIC
KOHJIEHCATOP, KaTyLIKy U PE3UCTOP.

HaGnronenue 351eKTpoOMarHiTHOTO pe30HaHca.

HccnegoBanue paboThl HCTOUHUKOB CBETA B I[EMU MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpOMaHUMHbLE 0JIHbI.

MexaHnueckue BOJIHBI, YCIOBUSA HX pacnpocrpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJIHBL. [lepnon, cKOpoCTh pacnpocTpaHeHUs W JUIMHA BOJIHBI. CBOMCTBa
MEXaHUYECKUX BOJIH: OTPAKEHUE, TpeIoMIIeHUE, MHTepdepeHns U AudpaKius.

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

[ITymOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEH CPEBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI M3Iy4YEHUSI DJIECKTPOMATHUTHBIX BOJIH.
B3aumMHas opueHTanus BEKTOPOB B 3JIEKTPOMAarHUTHOU BOJIHE.

CBONCTBA DJEKTPOMArHUTHBIX BOJH: OTPA)XXEHUE, NPEIOMIICHHE, MOJISPU3ALINS,
UHTEpPEpeHLMs U TudpaKius.

[[lkama 37IEKTPOMArHUTHBIX BOJH. [IpUMEHEHHWE BIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBSA3U U TENEBUACHUSA. Paqnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.



TexHuyeckue ycTpoWCTBA M NPAKTHUYECKOE NPUMEHEHHUE: MY3bIKaJIbHBIE
UHCTPYMEHTHI, pajap, pajauoNpUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neusb,
yJIbTPAa3BYKOBAsl TMATHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

ObpazoBanue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

Kone6momieecs Teo Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmoienue otpaskeHus U IpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Ha6monenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

AKyCTHYECKHM PE30OHAHC.

CBolicTBa ylIbTpa3ByKa U €ro IPUMEHEHHUE.

HaGutoieHue cBsi3u TPOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUIUTYJOM U 4acTOTOM
KOJieOaHU .

UccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIIEHUE,
noJispu3anus, tudpakius, THTEpPepeHIus.

OObHapy>xeHue HHPPaKpacHOro U yIbTPAPHUOIETOBOIO U3ITYUEHHUI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHNs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssmMonHEiHOE pacIpoOCTpaHEHUE CBE€Ta B OJHOPOAHOW cpexe. Jlyd cBera.
To4euyHbIl ICTOYHHK CBETA.

OtpaxkeHne cBeTa. 3aKOHbI OTpaxeHusi cBera. llocTpoenune wuzo0pakeHU B
miockoM 3epkaie. Chepudeckue 3epkaia.

[Ipenomiienne cBeTa. 3aKOHBI MpelIoOMIEHHs] cBeTa. AOCONIOTHBIN IOKa3aTelb
npesiomieHus. OTHOCHUTENBHBIM TOKa3aTenap NnpesioMieHus. [IoCTOSHCTBO YacTOTHI
CBETa M COOTHOIICHHE JUIMH BOJIH MPHU MEPEXOAE MOHOXPOMATHYECKOIO CBETA YEpe3
IpaHUIly pas3zena AByX ONTUYECKUX CPEN.

Xon mydeii B mpusme. J{ucniepcust cBera. CroxkHbIN cocTaB 6enoro ceera. L[Ber.

[TomHoe BHyTpeHHee oOTpaxkeHue. lIpenenbHblii yros MOJHOTO BHYTPEHHETO
OTPAKEHMUS.

Cobuparonye u paccenBarouiue JUH3bI. ToHKas nH3a. POKYCHOE PACCTOSIHUE U
onTHYECKas CUjla TOHKOM JMH3bl. 3aBUCUMOCThb (POKYCHOTO PACCTOSIHUSI TOHKOM
cheprueckoil IMH3bI OT €€ TeOMETPUHN U OTHOCUTENIHOTO MOKa3aTellsl MPEeTOMIICHUSI.

@opmyJsia TOHKOU JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyd4a, OPOWIEAIIETO JWH3Y M[OJ MPOU3BOJIBHBIM VYIJIOM K €€ TJIaBHOM
ontuueckon ocu. [Toctpoenue n3o0paxxeHUil TOUKK U OTpe3Ka MPSIMON B COOMpPArOLIUX
Y PaCCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.



OnTtuyeckue npubopsl. Paspemaromas cnocoOHocTh. ['71a3 kak onTuyeckas
cUcTeMa.

[Ipenensl NpUMEHUMOCTHA T€OMETPUYECKON ONTUKHU.

BomnoBas ontuka. MaTtepdepenmnus cBera. KorepeHTHbIE MCTOYHHUKHU. Y CIOBHS
HaOMIOACHUST MaKCUMyMOB M MHHHUMYMOB B WHTEP(GEPEHIIMOHHONW KapTUHE OT JABYX
KOT'€PEHTHBIX UCTOYHUKOB. [IprMepbl Kiaccuyeckux MHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuoHHas pemérka. YciaoBue HaOMIOJIEHUS TJIaBHBIX
MaKCUMYyMOB TP TaJICHUU MOHOXPOMATUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspusanus cBera.

TexHuYeckre yCTPONCTBA U TEXHOJOTMYECKHUE MPOLECChl: OUKH, JIyIa, MEPUCKOTI,
doToamnmapaT, MHUKPOCKOI, TMPOCKIHUOHHBIN amnmapaTr, MPOCBETIECHUE OITHUKH,
BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

Hccnenosanne npeioMIeHUs CBETA.

Hab6nronenue nojHOro BHyTPEHHETO OTpaskeHusi. Mojiesb CBETOBO/IA.

Hccnenoanne xona CBETOBBIX MYYKOB YEpE3 IIOCKOMAPAIIIENbHYIO IIACTUHY U
MpU3MYy.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Mogenu MUKpOCKoTa, TEJIECKOIa.

Hab6nronenue natepdepeniium cpera.

HaOmronenne 11BETOB TOHKUX TUIEHOK.

Habnronenue nudpakiuu ceera.

N3yuenue auppakinoOHHON pEeIETKY.

Ha6nronenue nudpakiinoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

Habmronenue nossipuzanuu CBeTa.

[TpumeHeHue MONSIPOUIOB JIJIsl U3YUCHUS] MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

N3Mepenue nokazaress npeoMJIeHUs CTeKIIa.

UccnenoBanue 3aBUCHMOCTH (POKYCHOTO PACCTOSIHUSI OT BelecTBa (Ha mpumMepe
KUJKUX JINH3).

N3mepennie GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[Tomy4yenue n300paXkeHus: B CUCTEME U3 TUIOCKOTO 3epKaJia v JIMH3HBI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue T€IECKOMUYECKUX CUCTEM.

Habmronenue nudpakiuuu, nuaTepdepeHIIMT U TOJIIpU3alliU CBETA.

N3yuenue nossgpusaiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAIEKTPHUKA.

N3yuenune naTepPEpEeHITNN JIA36PHOTO U3ITyUYCHUSI Ha IBYX IIETISX.



Hab6nronenue nucnepcuu.

Hab6nronenue u uccnenoBanue AUGPaKIMOHHOTO CIIEKTpa.

N3MepeHne IIMHbBI CBETOBOW BOJIHBI.

[lomyueHnue cmekTpa H3JIy4YE€HHS CBETOAMOAA MPU TOMOIIM TU(PAKIIUOHHON
PELIETKH.

Paznen 6. OCHOBBI CIeNUAIBHON TEOPHUH OTHOCUTEILHOCTH.

['pannipl MPUMEHUMOCTH KJIACCUYECKOW MeXaHWKHU. [locTynarsl crnenuanbHOM
TEOPHH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM uHTepBal. [IpeoOpazoBanust Jlopenua. YcnoBue
NPUYUHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U
COKpAILlCHHE JIJIUHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs3p MaccChl C DHEPIUENM M HMILYJIBCOM PEISITUBUCTCKOM YaCTHIbl. DHEPrUsd
MTOKOSI.

TexHuuecKue yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  CIIyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YaCTHIL.

Y4yeHn4ueckuit IKCIIepUMEHT, JIa0OpaTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHrue UMITYJIbCa U SHEPTHM PEISTUBUCTCKUX YacTul] (1Mo ¢oTtorpadusm
TPEKOB 3aPSKEHHBIX YaCTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckynaphno-60ano060ii oyaausm.

PaBHOBecHOE TerioBoe u3ayueHue (M3JiydeHrue abCoIOTHO YEPHOTO Teia). 3aKOH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJIHC (HOTOHA.

®ororpdexr. Ombitet A. I'. CroneroBa. 3akonbl ¢GoTodddexTa. YpaBHEHUE
Oiinmrerina st pororddexra. «Kpacnas rpanuma» Gororddekra.

JlaBnenue cBeta (B YaCTHOCTH, JIaBJIEHUE CBETa Ha aOCOJIIOTHO MOTJIOLIAOIIYIO U
a0COJIFOTHO OTpakarollyro noBepxHocTh). OnbiTh I1. H. JIeGenena.

BonnoBble cBoiicTBa vactuu. Bomnbel ne bpounsa. nuHa BonHbl ae bpouna u
pa3Mepbl 00JIaCTH JIOKaNIM3alMK ABMXKYIIeHcs vacTulbl. KopmycKynsspHO-BOJHOBOM
nyanusMm. {udpakmus 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka wusMmepeHuid B Mukpomupe. COOTHOIIEHUS HEONpeaeaEHHOCTEN
I'eiizenbepra.

TexHHuuecKkue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  CHEKTPOMETP,
dboTOdIEMEHT, POTOAATINK, TYHHETBHBIN MUKPOCKOTI, COTHEUHAst OaTapesi, CBETOIUO.

Jemoncmpayuu.

®oto3((PexT Ha yCTaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (HoTOdDEKTA.



HUccnenosanue 3aBUCUMOCTH CONPOTHUBIICHUS MOJYIIPOBOJHUKOB oT
OCBEIIEHHOCTH.

CBeToano.

Conneudnas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

Uccnenosanue gporopesucropa.

N3mepenne nocrosinHoi [lnanka Ha ocHOBe uccienoBanus porordpdexra.

UccnenoBanue 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OneITel IO UCCIAENOBAHUIO CTpOeHUs aroma. llnaHerapHas Mojzenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u moriomieHue (POTOHOB MpHU TEPEXoje aToma C
OJIHOTO YPOBHSI DHEPTUHU HA JIPYTOH.

Bunpl ciektpoB. CiekTp ypOBHEN IJHEPTUH ATOMA BOAOPOAA.

CnoHTaHHOE U BBIHYKJIEHHOE U3y4ueHHe cBeta. Jlazep.

TexHuyeckre ycTpoucTBa U TEXHOJOTHUYECKUE MPOLECCHI: CIIEKTPaIbHbIN aHaN3
(cmexTpockort), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopra.

HabmroneHune nuHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHUL.

OnpenesneHue JIMHBI BOJIHBI JJA3€PHOTO U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HaOnronenue nuHeRyaToro crekrpa.

Hccnenoanne crekTpa pa3pexeHHOr0 aTOMapHOrO BOJOPOJAa U H3MEPEHHE
noctosiHHoOM Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHBLIX YACHUY.

Hyxknonnas monens sapa I'eiizenoepra—Banenko. 3apsa sapa. MaccoBoe 4nciio
saapa. M3orormsl.

PannoaktuBHOCTh. Anb(da-pacnaj. IJIEKTPOHHBIA W MO3UTPOHHBIA OeTa-pacmaj.
I'amma-n3nyuyenue.

3aKOH paJMOaKTUBHOIO pacnanaa. PaguoakTuBHbIE H30TONBI B pupoae. CBoMCTBa
MOHU3HUPYIOIIETO W3IIy4YeHUs. BiusHHE paaMOAaKTUBHOCTH Ha YKUBBIE OPTaHU3MBI.
EctecTBennsiit hon n3nydenus. Jlozumerpus.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepubie peakuuu. Jlenenue u cuHte3 saep. Axepueie peakTopbl. IIpoGnembl
YIPaBISEMOTO0 TEPMOSIEPHOIO CHUHTE3A. DKOJOTHYECKUE ACIIEKThl Pa3BUTHS SIACPHOU
DHEPIrETUKH.

MGTOI[LI perucrpan 1 UCCJIICTOBAHUA 3JICMCHTAPHBIX YaCTHII.



DyHJaMEHTAIbHBIE  B3aUMOJICUCTBHS.  bapvoOHBI, ME30HBI U  JICMITOHBI.
IIpencrasnenune o CrangaptHoid Mojaenu. KBapk-riatooHHas MOJAEb apOHOB.

O®usuka 3a npeaenamu CrtaHgapTHo Mojenud. TéMHass maTepuss U TEMHas
SHEprusl.

EnuncTBO usnyeckoil KapTUHBI MUpA.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECChl: JTO3UMETP, Kamepa
Bunbcona, siaepHbIi peakTop, TEPMOSICPHBIM peakTop, aToMHas OomOa, MarHUTHO-
pe30HaHCHas ToMorpagus.

Yuenuueckuii sxkcnepumenm, nadopamopusvie pabomul, nPAKMUKYM.

HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paoakTUBHOTO (hOHA C UCIIOJIB30BAaHUEM JIOZUMETpA.

N3ydenue noromeHus: 6eTa-4acTUIl aTFOMUHHAEM.

Pasznes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3HKH.

Ortanbl pa3BUTHS acCTPOHOMMH. lIpukiiamHO€ W MHMPOBO33PEHUYECKOE 3HAYCHHE
actpoHomuu. [IpuMeHUMOCTh 3aKOHOB (U3UKU JJI1  OOBSICHEHUS  IPUPOJIBI
KOCMHYECKHUX 0OBEKTOB.

MeTonpl  aCTpOHOMHUYECKUX  HcciaeqoBaHui. COBpEMEHHBIE  ONTHUYECKHE
TEJIECKOIIbI, PAANOTEIIECKOIbI, BHEATMOC(EpPHAsi aCTPOHOMMUSL.

Bun 3Béanoro HebOa. Co3Be3nusi, sApKue 3BE3AbI, IUIAHETHI, UX BUIAUMOE
JIBUKEHHUE.

CosiHe4Has cucrema.

Counnne. CosiHeuHast akTUBHOCTD. McTounuk sHeprun ConHua u 3BE3/.

3BE3/1BI, UX OCHOBHBIE XAapPaKTEPUCTUKH. J(MarpamMma «CIEKTpaJbHBIM KJIacc —
CBETUMOCTBY». 3BE31bl TJIABHOW TMOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJISl 3BE3]] TJIABHOM IOCJIEAOBATEILHOCTH. BHYTpEeHHEE CTpOECHUE 3BE3.
CoBpeMeHHBIE MPEICTABACHUS O TPOUCXOKICHUM U 3BoJIOIIMKM CoJiHIIa U 3BE3/1. DTaIlbl
JKU3HHU 3BE3.

Mnineunsii Ilyte — Hama I'amaktuka. Ilonoxkenme wm nBuxenume ConHua B
lNanaktuke. Tunel ranaktuk. Pagmoranaktuku m kBasapbl. UEpHBIE IBIPHI B slpax
rajakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa606ma. PazOeranme rajaakTHK.
Teopus bonpiioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

MacmraOnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0iieMbl aCTPOHOMHUM.

Yuenuueckue naonrooenus.

HaOmronenust 3BE3mHOro Heba HEBOOPYKEHHBIM TJIa30M C  HCIOJIB30BAHUEM
KOMITBIOTEPHBIX TPUIOKEHUHN Il ONpPEACIICHUS MOJ0XKEHUsI HEOECHBIX O0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be31s CeBEPHOIO MOIYILIAPUS U IPKUE 3BE3MBI.

Ha6nronenus B Teneckon JIyHbI, IaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.



DuU3NYeCKU NPAKTUKYM.

CriocoObl m3MepeHust (PU3NYECKUX BEIMYMH C HCIOJB30BAHUEM AHAJIOTOBBIX U
OUQPPOBBIX H3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTUYUKOBBIX CHCTEM.
AOCOTIOTHBIE M OTHOCHUTENbHBIE MOTPEUTHOCTH HM3MEPEHUN (PU3UUYECKUX BEIUYHUH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHMM, MUCCIEIOBAHUNA 3aBUCUMOCTEN (DU3HUECKUX
BEJIMYMH, NPOBEpKA MPEUIOKEHHBIX THIOTe3 (BBIOOP M3 pabOT, ONMCAHHBIX B
TEMAaTHYECKUX pa3feiiax «YUYEHUYECKUd HKCIIEPUMEHT, JIabopaTopHble paldOoThl,
MIPAKTUKYM» ).

O6o0maroniee MOBTOPEHUeE.

O0o0OmeHne M cuctemMaruszalusi COAEpXKaHUs pas3lesoB Kypca «MexaHuKay,
«MonekynspHass Qu3uKa U TEPMOAMHAMUKA», «NEeKTpoauHaMuKa», «Konebanus u
BOJHBDY, «OCHOBBI CHEIMAIBHOW TEOPUU OTHOCUTENbHOCTH», «KBaHTOBasg (usmkay,
«DNeMEHThI aCTPOHOMUHU U ACTPOPHUIUKI.

Ponb ¢pu3uku 1 acTpOHOMHUM B SKOHOMHYECKOM, TEXHOJIOTUYECKOU, COLIUAIBHOM U
ATUYECKON cdepax NesATeNbHOCTH YelIOBEKa, POJb U MECTO (PU3MKU U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOW KapTHUHE MUPA, 3HAUECHUE ONMCATEIBbHOM, CUCTEMAaTU3UPYIOLIEH,
OOBACHUTENILHOM M  MPOTHOCTUYECKON (QYHKIMH  (U3HUECKOW TEOpUH, pPOJb
¢usnueckoil Teopuu B (POPMUPOBAHUH NPEJICTABICHUN O (PU3NYECKON KapTHHE MUpa,
MECTO (PU3MUECKON KapTHUHBI MUPA B 00ILIEM Psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3M.

N3yuenue kypca ¢usznku yriiyojJ€HHOro ypoBHs B 11 kjacce oCylecTBIsIETCS C
Y4ETOM COJIEpKATENIbHBIX MEXIIPEIMETHBIX CBSI3€H ¢ KypcaMl MaTeMaTUKu, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnsie nOHAmMUA, C6A3AHHbLIE C U3YUEHUEM MENO00068 HAYUHO20
no3HaHuA: SBIICHUE, HAYYHBIN (akT, runoTes3a, puznyeckas BEJIMYMHA, 3aKOH, TEOPHS,
HaOIOeHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJIE€Nb, H3MEpPEHUE, MOTPEIIHOCTH
U3MEpPEHUI, U3MEepUTEIbHBIE PUOOPHI, IU(PPOBas 1abopaTopHsl.

Mamemamuka: penieHre CUCTEMbl ypaBHeHHU. TpuroHomerpudeckue QyHKIINU:
CUHYC, KOCHHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHOE TPHIOHOMETPHUYECKOE TOKIECTBO.
BekTopbl M HMX MpPOEKUIMH HAa OCH KOOPJWHAT, CIOKEHHE BEKTOpOB. lIponsBoanble
aneMeHTapHbIX PyHKIuMi. [Ipu3Haku nomooust TpEeyroabHUKOB, ONPEACICHHUE MII0IATN
I0CKuX Guryp u o0béMa Ted.

Buonozua: s3nextpuueckue SBICHUS B )KUBOM NPUPOJE, KojebaTeabHble ABMKECHUS
B KMBOM NPHUPOJE, HKOJIOTUYECKUE PHUCKA MPU TPOU3BOJCTBE DSJIEKTPOIHEPTHH,
ANIEKTPOMATHUTHOE 3arpsi3HEHUE OKPY’KAIOIIECH Cpeibl, YIbTPa3ByKOBask AMATHOCTHKA B
MEJUIMHE, ONITUYECKUE SIBJICHUS B )KMBOU MPUPO/IE.



Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAS CTPYKTypa TBEPJBIX TeEN,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUYECKON PEIIETKH, CIEKTPAIbHBINA aHAJIHU3.

TI'eocpagpua: maruuTHble MoNOca 3eMIIM, 3aJIEKU MATHUTHBIX Py, (poTrochEmka
3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHECHUE  TOCTOSIHHBIX  MAarHWTOB,  AJIEKTPOMArHUTOB,
ANEKTPOJBUTATENh IKOOU, reHepaTop MEPEMEHHOI0 TOKa, MHIYKIIUOHHAS TI€4b, TUHUU
ANEKTpoNepeaay, 3JIEKTPOJBUIATENb, pajaap, PaAuONPHEMHUK, TEJIEBU30p, AHTCHHA,
tenehon, CBY-meub, yIbTpa3ByKoBas IWAarHOCTHKA B TEXHHUKE, IPOCKIIMOHHBIN
ammapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAs OaTapesi, CITyTHUKOBBIC MPUEMHHUKH, STCpHAS
SHEPreTUKA U YKOJOTHYECKUE aCTIEKThI €€ pA3BUTHS.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMA ITPOI'PAMMEI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUAIMYHOCTHBIE
PE3VJIbTATDBI

JIMHHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yabTaTbl OCBOEHUS ydyeOHOro npeamera «DU3UKa» TOIKHBI
OTpaXaTb TOTOBHOCTh M  CIIOCOOHOCTh  OOy4arommxcs  PyKOBOJACTBOBATHCS
cOPMUPOBAHHON BHYTPEHHEW MO3ULMEH JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX
OpHEHTaLUH, IIO3UTHBHBIX BHYTPEHHHX yOex1eHnH, COOTBETCTBYIOIIMNX
TPaJAULIMOHHBIM LEHHOCTSM POCCHIICKOTO O0IECTBA, PACUIMPEHHUE )KU3HEHHOTO OIbITa
U OmbITa JEATENBHOCTM B IPOLECCE pEANN3alMd OCHOBHBIX HaNpaBJICHUU
BOCIIUTATEJILHOW EATEIBHOCTH, B TOM YHCJIE B YACTH:

rPaXKAAHCKOI0 BOCIIUTAHMSA:

e c(HOpPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMH OOYYAIOIIErocs KaK aKTHUBHOIO M
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOTO OOIIECTBA;

e TMPUHATHE  TPAAMIMOHHBIX  OOIICYETIOBEYECKUX  T'YMAHUCTUYECKHX U
JNEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO IEATECIBHOCTH B HMHTEPECAX TI'PaKIaHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHN B 00pa30BaTEIbHON OpraHU3allly;

e YMEHHE B3aMMOJIEMCTBOBATH C COUUAIIBHBIMU MHCTUTYTAMH B COOTBETCTBHM C
X QYHKUMAMH U Ha3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e cOPMUPOBAHHOCTH POCCUICKOM TPaXAAHCKON UIEHTUYHOCTH, MTATPUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHKECHUSAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUUECKOIO IOBE/ICHUS;

e CIIOCOOHOCTH OIICHUBATh CHUTYallMI0O W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTU YYEHOIO;

e OCO3HAHHE JMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OyAyIIEro.

3CTETUYECKOI0 BOCIIUTAHMSA:

e DJCTETHYECKOE OTHOLICHHE K MHUPY, BKJIIOYAs ICTETUKY HAy4YHOTO TBOPYECTBA,
npucyuiero (pu3n4eckoi Hayke.

TPYAOBOI'0 BOCIIUTAHMSA:

e HUHTEpEC K pa3ianyuHbIM chepam npodecCHoHaTbHON ACSITENIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOIl M TEXHUKOH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BHIOOD
Oyayuiei npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;



TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTu
(bU3UKY HA TIPOTSHKEHUU BCEH KU3HH.

IKOJOTNYECCKOI0 BOCIIMTAHHUA

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYpbl, OCO3HaHHE TIJIOOATBHOTO
XapakTepa 3KOJOTHUYECKHUX TpooIieM;

IUTAHUPOBAHUE U OCYIIECTBJIICHHE JICUCTBUN B OKpYKalOUIEH cpejie Ha OCHOBE
3HAHMS 1IeJIeH YCTOMYHUBOrO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpEHre OMbITa ESITEILHOCTH SKOJOTUUECKON HAMPABICHHOCTH HA OCHOBE
HMMEIOLIUXCS 3HAaHUM 110 (hU3UKeE.

HMEHHOCTN HAYYHOI'O MO3HAHUA

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTH B IIpoOIlecce
M3ydyeHHus: (U3MKU  OCYIIECTBIATh TMPOEKTHYID U  HCCIEI0BATEIbCKYIO
NEATEIIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Bba3oBble JJornyeckue aeiicTBUA:

CaMOCTOATENbHO  (OpPMYJIUpOBaTh M aKTyaJlU3upoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LENU JEATECIBHOCTH, 3aJaBaTb IIapaMETpbl U KPUTEPUU HX
JNOCTHKEHUS,

BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHUBOPEYUS B PACCMATPUBAEMBIX (PU3UUECKUX
ABJICHUSAX;

pa3palaThiBaTh IJIaH pEIIEHUs MNpoOJeMbl C Y4ETOM aHajdu3a HMEIOIIMXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIILHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISAM, OLIEHUBATh PUCKH MOCIIEICTBUI AEATEIbHOCTH;

KOOPJMHUPOBATh U BBHIMIOJIHATH PadOTy B YCJIOBHUSIX PEATbHOTO, BUPTYAIbHOIO
¥ KOMOMHHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble ucciieqoBare/ibCKNe 1eCTBUA:

BJIaJIeTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBHIMH TIOHSATHUSMH W METOIaMH
(du3nuecKoil HayKu;
BJIa/IETh HABbIKAMHU Yy4EOHO-MCCIIEOBATEIbCKOM U MPOEKTHOM NE€ATEILHOCTH B
o0nacTu pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOUCKY
METO/IOB pelIeHus 3a/1a4 (U3NIECKOTO COEpKaHMs, TPUMEHEHHUIO PAa3IMYHbIX
METO/IOB TIO3HAHUS;



BJaJ€Th BUJAMM [JEATENBHOCTH 110 TMOJYYEHUID HOBOIO 3HAHUSA, €ro
UHTEpIIPETALNY, NPeoOpa30BaHUI0 U TPUMEHEHUIO B Pa3IMYHBIX Y4YEOHBIX
CUTyalUsiX, B TOM YUCIIE IPU CO3JaHUM YU€OHBIX IPOEKTOB B 00J1acTU (PU3UKH;
BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJIM3UPOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEelEHUs, HaXOAUTh apryMEHTHI JUISl JI0Ka3aTeIbCTBa
CBOMX YTBEpXK/ICHUH, 3a7aBaTh IAPAMETPbl U KPUTEPUN PELLICHUS;
aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PELLIECHUS 3aJa4l PE3YJIbTaThl, KPUTUUECKH
OLICHMBATh WX JOCTOBEPHOCTb, NPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OpMyIHpOBaTH COOCTBEHHbIE 3a7aud B 00Opa30BaTENbHOM
JESITeIbHOCTH, B TOM YHCJIE IPU U3YYEHUU (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

YMETh NEPEHOCHTh 3HaHUs 1O (U3MKE B MPAKTHYECKYIO 00JacTh
KU3ZHENIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEJIaraTb OpPUTrHHAIbHBIE TOAXOABI U PEIICHHUS;
CTaBUTh MPOOJIEMBI U 337a4H, I0IYCKAIOIIKE albTepHATUBHBIC PEILEHUS.

Pabora ¢ unpopmaumeii:

BJIQJICTh HaBBIKAMH TOJyYeHHUS HH(POpMaIruu (PU3NYECKOTO COACPKAHUS U3
MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBISTh TOWCK, aHAIU3,
CUCTEMATHU3AINIO0 U UHTEPIPETAINi0O HHHOPMAIIMK PA3IUYHBIX BUIOB U (HopM
MIPEICTABIICHHS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITHH;

HCIIONIB30BaTh  CpPeACTBA  WH(MOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B PEIIEHWH  KOTHUTHBHBIX, = KOMMYHHKAaTUBHBIX U
OpraHU3alMOHHBIX 337a4 C COOJIIOJICHHEM TPEOOBAHUM IPTrOHOMHKH, TEXHUKU
0€30MacHOCTH, THTUEHBI, PECYpCOCOEpEKEHUS, MPABOBBIX U ITHUYCCKUX HOPM,
HOPM UH(OPMAIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCTHI (PU3HUUECKOTO COJEPIKAHUS B Pa3IMUHBIX (popmaTax ¢ yu€ToM
Ha3HaueHUsT WHPOPMAIMK M TIEJICBOM ayJUTOPUH, BBHIOMpPAs ONTUMAIBHYIO
¢dbopMy TIpeCcTaBIICHUS U BU3yaJIU3aIiu.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

OCYIIECTBIISITH OOIICHNE HA YpOKaX (DU3UKHU M BO BHE-YPOUHOU JESATEIBHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYaIlMi U CMATYATh KOHQIUKTHL;
pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

NMOHUMAaTh W HWCIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUIYAIbHOM
paboThI;



BbIOMpATh TEMAaTHUKy W METOJbl COBMECTHBIX JEHUCTBHM C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YJI€HA KOJUIEKTHUBA;

OPUHUMATh  [EJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJUHUPOBATh JCHUCTBUSA MO €€ NOCTHMIKECHHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacnpeenarTb pojid ¢ YY4ETOM MHEHHMHA YYaCTHHMKOB, OOCYXKIAaTh Pe3yJbTaThl
COBMECTHOU paboThI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJOTO YYaCTHUKAa KOMaHJbl B OOIIUIA
pe3ynbTaT 1o pazpadOTaHHBIM KPUTEPHUSIM;

Ipe/yiaraTb HOBBIE IIPOEKTHI, OLIEHUWBATh MAECH C IIO3WIMU HOBHU3HBI,
OPUTMHAJIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B  PA3JIUYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1elicCTBUS
Camoopranusanus:

CaMOCTOSITENIBHO OCYLIECTBJISTh IMO3HABATEIBHYIO JEATEIBHOCTh B 00JACTH
(U3MKKM U aCTPOHOMHHU, BBISABISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSATENIbHO COCTaBIIATh IUIAH PEIICHHUS PACYETHBIX M KAaYECTBEHHBIX
3a/a4, IUIAH BBINOJHEHUS NPAKTUYECKOHM pabOThl € Y4YETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUI;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHI;
JenaTh OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO dPYAUIIMH B 00J1aCTH (DU3UKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

IaBaTh OLICHKY HOBBIM CHUTyalllssM, BHOCUTb KOPPEKTUBBI B IESATEIBLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YILTATOB LEIISM;

BJIa/IETh HaBBIKAMH TIO3HABATENbHOMN pedieKcUN KaKk OCO3HAHUSI COBEPILIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI pedieKcuH ISl OLEHKH CUTYallMd, BbIOOpa BEPHOIO
pelieHus;

YMETb OLICHUBAaTh PUCKU U CBOCBPEMEHHO IIPUHMMATh pPELICHUA II0 HX
CHWKECHUIO;

[IPUHUMATh MOTHMBBl W apryMEHThl JPYIMX [pPU aHaJIU3€ pPe3yJbTaToB
NEATEIBbHOCTH;

MPUHUMATD ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;



OpUHUMATh MOTHBBI M apryMEHThl JPYrux TMpU aHalIu3e pe3yJbTaToB
NEeSITeTbHOCTH;
NpU3HABATH CBOE MPABO U MPABO APYTHX HA OMIHUOKH.

B nponiecce mocTukeHusT TMIHOCTHBIX PE3YJIBTATOB OCBOCHHS TIPOTPAMMBI TIO (hPHU3HKE
JUIS ypOBHSI CpeIHEero oOIiero oOpa3oBaHHs y OOYYarOMIMXCS COBEPIICHCTBYETCS
AMOIIMOHAJIHBIN UHTEIJIEKT, IPEANOIaralommii copMupoBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CHOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE
COCTOSTHME, BHJIETh HANpaBlCHUS Pa3BUTHS COOCTBEHHONW 3MOLIMOHAIBHOM
cdepsl, ObITh YBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBAaHMs, BKJIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3@ CBOE IMOBEACHHME, CIOCOOHOCTh aJaNTHUPOBATHCA K
SMOLIMOHAIBHBIM HM3MEHEHUSIM M MPOSBIATH T'HOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOMICH CTpEMJICHHE K JOCTIIKEHHUIO LETH U
ycrexy, ONTUMHU3M, MHUIIMATUBHOCTb, YMEHHUE JEUCTBOBATh, UCXO/s U3 CBOUX
BO3MO>KHOCTEH;

SMIATHM, BKIIOYAIOMIEH CHOCOOHOCTh MOHUMAaTh YMOLMOHAIBHOE COCTOSHUE
ApYTUX, YYUTBIBATH €T0 TPU OCYIIECTBICHUHU OOINEHHUs, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh BBHICTPAaUBaTh OTHOLLEHUS C
APYTUMHU JHOABMH, 3a00TUTHCS, TPOSBIISATh HHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEAMETHDBIE PE3VYJIBTATEI

K xonny oOyuenust B 10 knacce nipeiMeTHblE pe3yJbTaThl Ha YriIyOJIEHHOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MMOHUMATh POJIb PU3UKHU B SIKOHOMUYECKOM, TEXHOJOTUYECKOM, HIKOJIOTHYECKOM,
COLIMAIIBHOM M A3TUYECKOM cdepax NedaTebHOCTH YEeJIOBEKa, pOJib U MECTO
¢u3NKKM B COBPEMEHHOW HAy4YHOW KapTWHE MHpA, 3HAUYCHUE OMUCATEIHHOM,
CUCTEMATU3HUPYIONIEH, OOBSCHUTEIPHOM U MPOTHOCTUYECKON  (YHKIIUN
bu3uYeCKOl TEOPUU — MEXaHUKH, MOJICKYJISIPHOW (DU3UKU U TEPMOJIUHAMUKU,
poJib (U3MUEeCKOl Teopur B (OPMUPOBAHUM MPEICTABICHUN O (HU3MUECKOM
KapTHHE MUPAa;

pasznuyaTh YCJIOBHS MPUMEHUMOCTH MOJENeH (U3MYECKUX T U IMPOIECCOB
(sBNEHUI): WHEpIMAIbHAS CUCTEMa OTCY€Ta, aOCONIOTHO TBEPAOE TEIo,
MaTepualibHasi TOYKAa, PABHOYCKOPEHHOE JABWKEHHE, CBOOOJHOE MaJieHue,
a0bcoyiroTHO  yripyrast  jnedopmariusi, aOCOMIOTHO yopyroe ©u aOCOJIOTHO
HEYNpyroe CTOJKHOBEHMs, MOJENM ra3a, JKHJKOCTU M  TBEPAOIO



(KpUCTaJLIMYECKOT0) Tela, WACAIbHBbIA ra3, TOYEUHBIH 3apsiji, OJHOPOJHOE
AIEKTPUUYECKOE MOJIE;

pasnuyaTh ycJIoBUA (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHMMATH BCEOOIIU XapakTep (yHIaMEHTATbHBIX 3aKOHOB M OTPaHUYCHHOCTh
WCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBACHIATH MEXaHUYECKUE MPOLIECCHl U SBJICHUS, UCTIONIb3YS
OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKU (OTHOCUTEIILHOCTh MEXaHUYECKOIO
ABWOKEHUS,  (HOpMysnbl  KUHEMaTUKA  PaBHOYCKOPEHHOTO  JIBIKEHUS,
npeoOpa3zoBanusa ["anunes A1l CKOPOCTH U NEepeMeNIeHus], 3akoHbl HproToHa,
MPUHIUI OTHOCUTEIBHOCTH [ anuiies, 3aKOH BCEMHPHOTO TATOTEHHUS, 3aKOHBI
COXPAHEHHUs HMIIYyJIbcA U MEXAaHUYECKOW SHEpruu, CBsA3b pPabOThl CHIIBI C
M3MEHEHUEM MEXaHMYECKOM SHEpTuH, YCIIOBUS paBHOBECUS TBEPAOrO Tela),
IIPpU 3TOM HCIIOJIb30BAaTh MATEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh
YCJIOBUSL TPUMEHHMOCTH (PU3MUECKUX 3aKOHOB: MpeoOpa3zoBanuii ['amumes,
BTOPOI'O M TPETHhEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUs HMILYJbCa U
MEXaHUYECKOW HEPIHH, 3aKOHA BCEMUPHOTO TSATOTEHUS;

aHAIM3UPOBaTh W OOBSCHATH TEIUJIOBBIE MPOIECCHl M SBJICHUSA, HCIOIb3YS
ocHOBHble ToJokeHUsT MKT ©  3aKkoHBI MOJEKYJSpHOM  (QU3UKH U
TEPMOJMHAMUKH (CBS3b JABJIEHUS UACATBHOIO I'a3a CO CPEIHENH KMHETUYECKON
DHEPrUel TEIUIOBOrO [JBWKEHHS W KOHLEHTpalUedl €ero MOJIEKyJd, CBS3b
TEMIIEpaTypbl BELIECTBA CO CPEAHEW KHUHETUYECKOW 3JHEPruer TEIIOBOrO
JBUKEHUSI €r0 4YacTHUll, CBS3b JAaBJICHHUS HJICAJBbHOTO ra3a ¢ KOHIIEHTpauueu
MOJIEKYJI M €T0 TeMIeparypol, ypaBHeHue MenaeneeBa—KnanelipoHa, nepBblit
3aKOH TE€PMOJIMHAMHKH, 3aKOH COXPAHEHHUs DHEPrUHU B TEIUIOBBIX MPOLECCaAX),
IpU 3TOM UCIOJIb30BaTh MATEMATHUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh
yCJIOBHUSI TPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Knanenpona;
aHAJIM3UPOBATh U OOBSCHATH SJEKTPUUYECKUE SIBICHHS, UCIOJIb3Ys] OCHOBHBIC
MOJIOKEHUSI U 3aKOHBI JIEKTPOJIUHAMUKH (3aKOH COXPAHEHMS DJIEKTPUUYECKOIrO
3apsana, 3akoH KysoHa, NOTEHUMAIbHOCTh 3JIEKTPOCTATUYECKOTO  IOJI,
MPUHLNN CYNEPHO3ULINH INEKTPUUYECKUX MOJICH, MPHU 3TOM YKa3bIBasl yCIOBUS
MPUMEHUMOCTH 3akoHa KylioHa, a Takxke NpakTUYEeCKU BaXKHBIE COOTHOIIEHUS:
3akoHbl OMa U y4acTKa UENH U JJIsl 3aMKHYTOW 3JIEKTPUYECKOM LIETH, 3aKOH
Jlxoyns—Jlenna, npaBuiia Kupxroda, 3akonsr @apajes AJ1s1 3JIEKTPOIIn3a);
ONMHUCHIBaTh (PU3UUECKUE TMPOLECCHl W SIBJICHHUSA, HCIONb3ys BEIMUUHBI:
NEepEMELIEHUE, CKOPOCTh, YCKOPEHHE, UMIYJbC TE€la U CHUCTEMBI TEN, CUJa,
MOMEHT CHJIbI, JABJICHHE, MOTEHIHUAJIbHAs SHEPrus, KUHETHYeCKash SHEprus,
MEeXaHU4ecKasi SHEpTHUsl, padoTa CHUIIbI, [IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, CHUIIa
TSYKECTH, CUJIA YIIPYTOCTH, CUJla TPEHUS, MOLTHOCTb, SHEPTUS B3aUMOJIEHCTBHUS
Tena ¢ 3emnéil BOMM3M €€ MOBEPXHOCTH, HSHEPrusi ympyroi nedopmanuu



IOpPY>KUHBI, KOJUYECTBO TEIUIOTHI, aOCOJIIOTHAs TemIepaTypa Tena, paboTta B
TEPMOJAUHAMUKE, BHYTPEHHSAS DJHEPIUs HJICAIBHOIO OJHOATOMHOIO Trasa,
paboTa uAeaJbBHOTO Tra3a, OTHOCUTENbHAs BJIAKHOCTb Bo3ayxa, KIIJ|
MJCAJBHOIO TEMJIOBOTO JBUTATEINS; JJIEKTPUYECKOE II0JIE, HAIPSHKEHHOCTD
ANEKTPUYECKOTO TOJIA, HANpsHKEHHOCTh IO  TOYEYHOIO 3apsiaa WA
3apsDKEHHOTO  I1apa B BakyyMe€é UM B JUDJIEKTPUKE,  IIOTEHIMAI
AIEKTPOCTATUYECKOTrO II0JIs1, PA3HOCTh MOTEHIUAIOB, JIEKTPOABUKYILAS CUJIA,
CUJIa TOKA, HAIPSDHKEHHWE, MOIIHOCTh TOKA, JJIEKTPUUYECKas EMKOCTBH IIJIOCKOTO
KOHJIEHCATOpa, COIPOTUBIICHHE YYacTKa LENH C IOCIEHOBATCIbHBIM U
[apaJuIeIbHBIM COCAUHEHUEM DPE3UCTOPOB, DJHEPIUsS DIEKTPUYECKOIO IIOJIA
KOHJIEHCATOPa;

OOBSCHATH OCOOEHHOCTH MPOTEKAHUS (U3NYECKUX SBICHHUM: MEXaHUYECKOE
JNBWKECHHUE, TEIUIOBOE IBWKCHHE YaCTHI[ BEIIECTBA, TEIUIOBOE PABHOBECHE,
OpOYHOBCKO€ JBWXKEHUE, NU(DPy3usi, HCIApeHue, KUIEHUE W KOHJEHCAlus,

IIJ1aBJICHUC u KpucTajjn3anus-d, HaIIpaBJICHHOCTb TCILIOoIICpCaadu,
QJICKTpU3anusa  TCJI, OSKBHUIIOTCHHHUAJIBHOCTL IIOBCPXHOCTH  3apAKCHHOI'O
ITPOBOJHHKA,

MPOBOAUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (U3UYECKOW BEIUYUHBI OT
IPYTO C HWCMOJIb30BAHUEM MPSIMBIX HU3MEPEHUN, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHPOBATh PE3yJIbTAThl TOJYYCHHON 3aBUCHUMOCTH (DH3UUECCKUX
BEJIMYMH B BHJIe TPadUKOB C YIETOM aOCOMIOTHBIX MOTPEIIHOCTEH M3MEPEHUH,
JIeTIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIEIOBAHUS,

MPOBOAUTH KOCBEHHBIE U3MEPEHUS (PM3UUECKUX BEJIMYWH, IIPU ITOM BHIOUPATH
ONTUMAJILHBIA METOJI U3MEPEHUSI, OIIEHUBATh a0COJIIOTHBIE M OTHOCUTEIIbHbBIC
MOTPENTHOCTU MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJUTH OMNBITHI MO IPOBEPKE MPEITOKEHHON THINOTE3bl: IJIAHUPOBATH
AKCIEPUMEHT, COOUpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJTYYEHHBIC PE3YJITATHI U JEJIaTh BBIBOJI O CTATYCE MPEAJIOKEHHON TUIIOTE3bI;
cobyroaTe TMpaBuiia 0€30MacHOTO TPyJa INMpU IMPOBEIASHUHM HCCIICIOBAaHUN B
paMKax y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa M y4eOHO-UCCIIeIOBATEIHCKON U
[POEKTHOM JIESTEIbHOCTH C HCIIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB H
1a60paTOPHOTrO 000PYIOBAHUS;

pemaTh pacu€THhIE 3a/1aud C SIBHO 3a/IaHHOM M HESABHO 3aJjaHHOU (pu3nueckoit
MOJICJIbIO: Ha OCHOBAHWU aHAJIM3a YCJIOBHS 00OCHOBBIBATH BBHIOOP (hH3HUECKOMN
MOJICNIA, OTBEUAIoIIel TpeOOBaHUAM 33Jla4, MPUMEHSATH (HOPMYIbI, 3aKOHHI,
3aKOHOMEPHOCTH M TOCTYJAaThl (DU3UUECKUX TEOpPUH TMPH HCMHOJb30BAHUU
MAaTE€MaTHYECKUX METOJIOB PEIICHUA 3a/1a4, MPOBOJAUTH PACYETHI HA OCHOBAHUU
MMEIOIINXCS TAHHBIX, aHAJIU3UPOBATh PE3YyJIbTAThl U KOPPEKTUPOBATH METOMBI
pEeLICHUs C YYETOM MOJYYEHHBIX PE3YJIbTATOB;



e pemaTh KauyeCTBEHHbIE 3a/laud, TpeOylolue MPUMEHEHHUs 3HAaHUN U3 pa3HbIX
paszienoB Kypca (pU3UKH, a TaKKe MHTETpalluy 3HAHUW U3 APYruX NpeIMETOB
€CTECTBEHHO-HAYYHOTO  LMKJA:  BBICTpPAMBATh  JIOTHUECKYIO  I[EMOYKY
pacCyXKJI€eHMAd C OIOpPOM HAa M3YyYECHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH U
busndecKue SBICHUS;

e HCIOJb30BATh TEOPETHUECKUE 3HAHUS JJIs1 OOBSICHEHUS! OCHOBHBIX MPHUHIIUIIOB
paboThl  U3MEpPUTEIBHBIX  MPUOOPOB,  TEXHMYECKUX  YCTPOWCTB  H
TEXHOJIOTHYECKHUX MPOLIECCOB;

e TPHUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apYOC)KHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHIA;

e AHAJIM3UPOBAaTh U OLIEHUBATh NOCIEACTBUSI OBITOBOM M INPOU3BOJICTBEHHOM
JEATEIbHOCTH YEJIOBEKA, CBA3AHHOW C (PM3MYECKUMU MpOIECCaMH, C MO3HUIIMMA
AKOJOTMYECKOM  O€30MacHOCTH,  MPEACTaBICHUA O  palnuOHAIbHOM
IPUPOJIONOIB30BAHUH, a TAKKE PAa3yMHOM HCIOJIb30BAHUU JOCTUKEHUI HAyKU
Y TEXHOJIOTUH JIJIsl JaJIbHEHIIET0 pa3BUTHUS YEIOBEUYECKOTI0 OOLIECTBA;

e TMPUMEHATH pa3JIMYHBIE CMOCOObI paboThl ¢ uHOpMalueln ¢GU3NIECKOro
CoJiep KaHMsl C UCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOT UM,
IIPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTHH IS
IOUCKa, NepepaboTKW M TMpeabsBIEHUS Y4eOHON U HayYHO-TIOMYJISIPHOM
uHbopMaIlMK,  CTPYKTYPUPOBAaHMS M HWHTEpOpeTalud  HUHPOPMAIIUH,
MOJIYYeHHOM W3 pa3JIMYHBIX HCTOYHHUKOB, KPUTHYECKH AaHAIU3UPOBATH
MoJIy4aeMyr0 MH(POpPMALIMIO M OLEHUBATH €€ JTOCTOBEPHOCTh KaK HAa OCHOBE
MMEIOIINXCS 3HAHUM, TaK U HA OCHOBE aHAJIN3a UICTOYHUKA HH(POpPMALIUH;

e IIPOSABIISATH OPraHU3AIMOHHBIE U MO3HABATEJIbHbIE YMEHUS CaMOCTOSITEIbHOTO
NpUOOpETEHMs] HOBBIX 3HAHUI B MPOLIECCE BHINOJHEHUS MPOEKTHBIX U Y4eOHO-
HCCIIEI0BATENbCKUX padoT;

e paboTarb B Tpynmne ¢ MCHOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBaTh PabOTy TIPYMIBI, PAlMOHAIBHO PACIpPEAEATh ACSITENbHOCTh B
HECTAaHJAPTHBIX CHUTYyalHsX, aJeKBaTHO OIEHWBATh BKJIAJ KaXJAOro U3
YYaCTHUKOB T'PYMIIbI B pELICHUE pacCMaTpUBAEMO POOIEMBbI;

e TMpPOSBIATH MOTUBALMIO K Oyaymiedl mpopecCHOHATbHOM NEATeIbHOCTH IO
CIIEIHUATBHOCTIM (PU3UKO-TEXHUUECKOTO TTPOQHIISL.

K xonmy obyuenus B 11 knacce npeaMeTHbIE pe3ybTaThl Ha YIIIYOJIEHHOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e TIOHMMATh POJdb (PU3UKU B SKOHOMUYECKOW, TEXHOJIOTMUECKOU, COLMAIBLHON U
ATUYECKON cdepax MEsITEIbHOCTH 4YENOBEKa, pPOJIb U MECTO (PU3UKH B
COBPEMEHHOW HAy4YHOW KapTHMHE MMPA, POJb ACTPOHOMHMHM B IPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKa W JalbHEWIIEM HAyYHO-TEXHUYECKOM pa3BUTHH,



3HAUYEHHUE  OIHUCATENbHOM,  CHCTEeMaTU3UPYIOIIeH, OOBSCHUTEIBHOU U
IPOTrHOCTUYECKOW (DYHKIMN (PU3MYECKOW TEOpUd — DIIEKTPOJUHAMUKH,
CHEeIUaIbHOM  TEOpPUM  OTHOCHUTEIBHOCTH, KBAaHTOBOM  (U3MKH, pOJIb
¢dusngeckoil Teopur B (HOPMUPOBAHHUH TIPEACTABICHUA O (PU3UIESCKON KapTHHE
MHpa, MECTO (PU3NYECKOH KapTUHBI MHUpa B OOIIEM PSSOy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPOJIE;

paznuyaTh YCJIOBHSI MPUMEHUMOCTH Mojelied (U3MUEeCKUX Tl U IMPOIECCOB
(siBIEHUI): OJHOPOJHOE >JIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE IOJIA,
rapMOHUYECKHE  KOJieOaHUs, MaTeMaTU4YeCKUM  MasATHUK,  HUJCaTbHBIN
MPY>KUHHBIA MasTHUK, TaPMOHHYECKHE BOJHBI, UACATBHBIA KOJICOATEITHHBIN
KOHTYp, TOHKasl JIMH3a, MOJIEJIE aTOMa, aTOMHOTO si/[pa U KBAHTOBOW MOJIENN
CBETAa;

paszinyath yclioBHs (IpaHUIlbl, 00J1acTH) MPUMEHUMOCTU (U3UUECKUX 3aKOHOB,
MMOHKUMATh BCEOOIUI XapakTep GyHIaMEHTAIBHBIX 3aKOHOB U OTPAaHUYECHHOCTh
UCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBSCHATH JJIEKTPOMAarHUTHBIE TIPOIECCHl U SIBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHUS U 3aKOHBI AJIEKTPOAUHAMUKY U CIIEHUAIIHON
TEOPHH OTHOCUTEIBHOCTH (3aKOH COXPAaHEHHMs JIEKTPHUUECKOrO 3apsja, CHjia
Awmrepa, ciiia JIopeHiia, 3aK0H 3JIEKTPOMAarHUTHOM MHIYKIMH, paBuiio JleHna,
cBia3b DJIC caMOMHAYKIMHU B 3JEMEHTE JJICKTPUUECKON IIE€MH CO CKOPOCTHIO
U3MEHEHHUSI CUJIbl TOKA, MOCTYJAThl CHEUAJIbHOM TEOPUU OTHOCUTEIBLHOCTU
OWHILITENHA);

aHAJIM3UPOBaTh U OOBSICHATH KBAHTOBBIC MPOIECCHl W SBJICHUS, HCIOIb3YS
MOJIOKEHUSI KBAHTOBOM (pu3uku (ypaBHeHue OWHmITEHa Ui Pororddekra,
IEepBBIM W BTOPOM  moOCTyjarsl  bopa, THpUHIMII ~ COOTHOLIEHUSA
HeonpenenéHHocte ['eitzenOepra, 3akoHBI COXpaHEHHUsS 3apsOBOTO U
MAaCCOBOT'0 YMCEJ U JHEPTUU B SIJCPHBIX PEAKIUAX, 3aKOH PaJMOAKTUBHOTO
pacrana);

OMHCHIBATh (PU3UYECKHE TIPOIECCHl W SBICHUS, WCIONb3YS BEIMYHUHBL:
HanpsHKEHHOCTh  DJIEKTPUYECKOTO  MMOJsl, MOTEHIMAN 3JIEKTPOCTATUYECKOIO
MOJIs1, PA3HOCTh MOTEHIMAIOB, JJIEKTPOABUKYILAS CUJIA, MHIYKIHS MAarHUTHOTO
MOJIsi, MarHUTHBIN TOTOK, cvyia AMIiepa, UHAYKTUBHOCTb, 3JIEKTPOJBIKYIIAS
CUJla CAMOMHIYKIIUM, HSHEPrusi MArHUTHOTO TIOJISI TMPOBOJHHUKA C TOKOM,
PEISTUBUCTCKUM WMITYJIbC, TIOJHAST DHEPTUs, HHEPTUs TOKOS CBOOOHOM
YaCTHI[bI, SHEPTHS U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO U 3apsl S/ipa, YHEPTHUs
CBSI3U fJIpa;

OOBSACHATD OCOOCHHOCTH MPOTEKAHUS bu3uIeCcKux SIBJICHUM:
AJIEKTPOMArHuTHasT WHAYKIWS, CAMOWHAYKIIUS, PE30HAHC, UHTEpQepeHIus
BONH, AudpaKius, OUCIEPCUs, TOJTHOEC  BHYTPEHHEE  OTpakKCHHE,



dotoanekTpuueckuii r3dpdext (borodddext), anbda- u OeTa-pacnaabl sAaEp,
ramMmma-usiaydeHue sjaep, (puudyeckue MPUHLMUIBI CHEKTPaIbHOTO aHaiu3a U
paboTHI J1a3epa;

ONpPENIEIIATh HAMPABJICHUE WHIYKIIMM MAarHUTHOTO TOJISI TPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl JIopeHiia;

CTpPOUTh H300paKeHUE, CO37aBaeMOE IJIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
PACCUUTHIBATH €TO XapaKTEPUCTHUKH;

MIPUMEHSTh OCHOBOIIOJIArarole aCTPOHOMUYECKUE MOHSITHS, TEOPUU U 3aKOHBI
JUIA aHaIn3a U O0bSICHEHUS (PU3UUECKHUX MPOIECCOB, MPOUCXOIIIINX B 3BE3AX,
B 3BE3MIHBIX CHCTEMaxX, B MEKTAJIAKTUUECKOW CpeJie; MBIKCHUS HEOSCHBIX Te,
ABOJIIOIMH 3BE311 M BeelleHHOM;

IPOBOJUTh  HUCCJICJOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYUH  C
HCTIOJIb30BAaHUEM TPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
buKCUpOBaTh PE3ybTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYUH B
BUJIe Tpa@uKOB ¢ y4ETOM aOCONIOTHBIX IMOTPEUTHOCTEH H3MEpEHUH, aenaTh
BBIBO/JIbI 10 PE3YyJIbTaTaM UCCIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEITUYHH, TP 3TOM BbIOMpATH
ONTUMAJILHBIA METOJ] U3MEPEHUSI, OIICHUBATh a0COJIIOTHBIE U OTHOCUTEIIbHbBIC
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IPOBOJNTH OMBITHl IO MPOBEPKE IMPEIIOKEHHON TUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMpPATh DKCIEPUMEHTAIBHYIO YCTAaHOBKY, AaHAJIU3UPOBATH
MOJTyYEHHbIC PE3YJIbTAThI U JeaTh BEIBOJ] O CTATyCE MPEJI0KEHHON TUIIOTE3HI;
OTIUCBHIBATh METO/IbI TTOJTYYEHHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUH;
co0JiroAaTh MpaBuiia OE30MACHOr0 TpyJa MpU MPOBEACHUU HCCIEIOBaHUN B
paMKax y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIeIOBATEIHCKON U
MPOEKTHON JEATEIIbBHOCTH C HUCIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOWMCTB U
1ab0paTOpHOTO 000PYOBAHUS;

peniath pacu€THhIE 33/1a4d C SIBHO 3aJIaHHOM M HESBHO 3aJaHHON (pU3nuecKoit
MOJIENIbIO; Ha OCHOBAaHWHW aHaM3a YCJIOBHUS BbIOMpaATh (U3HUECKUE MO/IEIH,
OTBEHAIOIME TpPeOOBAHUAM  3aJa4d, TMPUMEHATh (OPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYJaThl (PU3MYECKUX TEOPUH NPHU HCIOIB30BAHUH
MaTeMaTHYECKUX METOJOB pelieHus 3a/1a4, TPOBOJIUTH PACUEThl HA OCHOBAHUU
UMEIOITUXCS TAHHBIX, aHAJIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METObI
pelIeHus ¢ Y4ETOM MOIYYEHHBIX Pe3yJIbTaTOB;

peraTh KauyeCTBEHHBIE 3a/lauu, TpeOyrolue MPUMEHEHUs 3HAHUN U3 pa3HBIX
pasziesioB Kypca pU3MKU, a TaKK€ WHTETpallid 3HAHUN U3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO  LHMKJA:  BBICTPAMBATh  JIOTHUECKYIO  IEMOYKY
pACCYX IEHU C ONOPOM Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busndecKue SBICHUS;



UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB
paboTbl  U3MEpPUTEIBHBIX  MPUOOPOB,  TEXHMUECKUX  YCTPOWCTB  H
TEXHOJIOTUYECKHX MPOIIECCOB;

MPUBOJIUTH MPUMEPHI BKIIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKU U TEXHOJOTU;

aHAJIM3UPOBATh W OILICHUBATh IMOCJEICTBUS OBITOBOM M MPOU3BOJICTBEHHOU
TSI TeIbHOCTH YeJIOBEeKa, CBA3aHHOM ¢ (DM3MUECKUMHU MPOILIECCaMU, C MO3UIIUH
JKOJOTMYECKOM  0O€30MacHOCTH,  MPEACTaBICHU O  palrdOHAIbHOM
MPUPOIOINOIb30BAHUH, a TAKKE PA3yMHOM HCIOJIb30BAHUH JOCTUKEHUN HAYKH
Y TEXHOJIOTUH JIJIsl JaJIbHEHIIETo pa3BUTHUS YEJIOBEUECKOTIO OOLIECTBA;
OPUMEHSTh pPa3jUYHble CHOCOObI paboThl ¢ uWHpOPMaIMEel QU3NIECKOro
CoJiep KaHMsl C UCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOT UM,
IIpM 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH()OPMAI[MOHHBIE TEXHOJIOTMH IS
[IOHUCKa, NEepepabOTKW M TMpEeabsABICHUS Y4eOHON U HayYHO-TIOMYJISIPHOM
uHpOpMaluy,  CTPYKTYPUPOBaHUS W  HMHTEpIpeTrauud  uH(pOpMaluH,
NOJyYEHHOW U3 Ppa3JIMYHBIX HCTOYHUKOB, KPUTUYECKH AaHAJIU3UPOBATH
MOJIy4aeMyr0 MH(POpPMALIUI0 U OLIEHUBATh €€ JTOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIINXCS 3HAHUM, TaK M HA OCHOBE aHAJIN3a UICTOYHUKA HH(POPMALIUH;
HpPOSIBISITh OPraHM3ALMOHHBIE U TIO3HABATENIbHBIE YMEHUSI CaMOCTOSITEIHOTO
npUOOpETEHHs] HOBBIX 3HAHUI B IPOLIECCE BHIIOJHEHUS MPOEKTHBIX U Y4eOHO-
HCCIIEI0BATENbCKUX padoT;

paboTatb B TIpyINNE€ C HCIOJHEHUEM paA3JIMYHBIX COLMAIBHBIX pOJEi,
IJIaHUPOBATH PabOTy TPYIIIbI, PALUOHAIBHO PACHPEACNATh NEATEIbHOCTh B
HECTaHJIAPTHBIX CHUTYyallUsiX, aJeKBaTHO OIICHMBATh BKJIAJ KaXJO0ro W3
YYaCTHUKOB TPYIIIbI B pELICHUE pacCMaTpUBAEMON TPOOIIEMB;

MPOSIBJISITh MOTUBALMIO K Oyaymied mnpodecCHOHaIbHOM IeATENbHOCTH IO
CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
Kourposbubie IIpakTHyeckue
n/n NPOrpaMmbl Bcero
padoTshI padoThI
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6
Hroro mo pazueny 6
Pasznea 2. MEXAHUKA
2.1 Kunemaruka 17 2
2.2 JluHamuka 18 3
2.3 3aKOHBI COXpaHEHHs B MEXaHUKE 18 3
2.4 Craruka TBEpAOIO TENa 7 1
2.5 [IpakTuKyMm 1o peneHunto 3aaa4d 4
Hroro no paszneny 64
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 17
3.2 Tepmoannamuka. TerioBbIe MaITMHBI 15
33 ArperatHble cocTosiHUS BelecTBa. DazoBbie 5 9
' HEPEXOIbI
3.4 [IpakTukym 1o pemeHuto 3aga4d 3
Uroro no pazgeny 41
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DNeKTpUYECKoe ToJie 15 1 1




4.2 IToCTOSIHHBIN 3IEKTPUUYECKUI TOK 16 2
4.3 Toku B pa3IuyHBIX cpenax 5
4.4 [IpakTUKyM 10 peIIeHuIo 3a1a4 3
Wroro no pazueny 39
Paznea 5. PU3HNUYECKHAN MPAKTUKYM
51 duznUecKuil IPaKTUKYM 16 16
Hroro mo pazueny 16
PesepBHOE Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 32




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpamMMmbl Bcero
padoTshI padoThI
Paznen 1. JIEKTPOANHAMUKA
1.1 MaruauTtHoe nose 14
1.2 DNEeKTpOMarHuTHas MHIAYKIIHS 10
1.3 [TpakTHKyM 10 pelIeHHIo 3a1a4 3
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanuueckue KoneOaHus 7 1
2.2 DJeKTpOMarHUTHbIE KOJIeOaHus 13 1
53 MexaHu4ecKre 1 AIEKTPOMarHUTHBIE 10 1
BOJTHBI
2.4 [TpakTHKyM 11O penIeHMIo 3a1a4 3
2.5 Orntuka 24 1 5
2.6 [IpakTHKyM 1O pemeHuto 3a1a4 3
Hroro 1o pasneny 60
Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
3.1 Ocnossl CTO 5
Wroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckysipHO-BOJIHOBOW Jyalin3m 12 1
4.2 ®usznka aroma S)




43 ®du3uKa aTOMHOIO SApa U HIEMEHTapHbBIX

5 1
YacTHI]
4.4 [IpakTUKyM 1O pemeHuto 3a1a4 3
Wroro no pazueny 25
Pa3nea 5. 3JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHU
51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12
Uroro no pazneny 12
Paznen 6. PUSHUYECKUN MPAKTHKYM
6.1 ®uznyeckuil NPakTUKYM 16 16
Htoro no paznemny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 HPEMETHOTO COJIEPKaHMS U OIbITa 15
' JeSITeIbHOCTH, TPUOOPETEHHOTO NPU
u3ydeHnu kypca gusuku 10 — 11 kmaccon
Wroro no pazneny 15
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 25




YYEBHO-METOJANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLLECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

— @uswuka, 10 knacc/ Makumes I'.51. byxosues b.b.B., «M3narensctBo «IIpocBerienne»

— ®uzuka, 11 knacc/ Msxkumes I'.5. byxosueB b.b.B., «M3narensctBo «IIpocBemnienne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Mertoanueckue marepuaisl «®duszuka 10», JI. A. Kupuk, JI. 3. I'eaaenmreitn, 0. U. Juk, 2021r.

COopHUK 3a]aHU U CaMOCTOSTENBHBIX padoT «Pusuka 10», JI. A. Kupuk, 0. U. [uk, 2021r.
JIeMOHCTpaIIMOHHBIN SKCIIEPUMEHT 110 pu3uke B cpeaueit mkose. Y. 1\mox pen. A. A ITokposckoro\, 3-e uzn., M:
[Ipocsemenue, 1978.

TecroBblie 3amganus o ¢uzuke H.M.I1aBnenko, K.I1.ITaBiaenko, 2006r

«Co6opHuk Borpocos u 3aaa4 o ¢usuke» H. . T'onpadapo, 2001r.

®dwusuka. JIunakrnueckne matepuansl 10 kimace A. E. Mapon, E. A. Mapown, 2022r;

®dwusuka. [{unakrnueckue matepuansl 11 kmace A. E. Mapow, E. A. Mapon, 2022r

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
https://nsportal.ru/

https://videouroki.net/video/

https://www.uchportal.ru/

https://www.youtube.com

www.festival.lseptember.ru

www.lessons.fizikam.ru

www.Kvant.mccme.ru

WWW.Uroki.ru

www.edios.ru



https://nsportal.ru/
https://videouroki.net/video/
https://www.uchportal.ru/
https://www.youtube.com/
http://www.festival.1september.ru/
http://www.lessons.fizikam.ru/
http://www.kvant.mccme.ru/
http://www.uroki.ru/
http://www.edios.ru/

