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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHHM K pe3yjbTaTaM OCBOEHUS
OCHOBHOI1 00pa3oBaTeabHON MporpamMmmel, rpeacrabieHHbix B PI'OC COO, a Takxke
c yuérom denepanpbHoil paboyedt mnporpamMmbl BocniuTanus W KoHuenuuu
npenoaaBanus ydeOHoro npeamera «Dusznka» B 00pa3oBaTeNbHBIX OpPraHU3aLUAX
Poccuiickoit denepanuu, peaau3yomrx OCHOBHbIE 00pa30BaTENbHbIE TPOTrPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3/eioB
y4eOHOTro TpeaMeTa ¢ y4€TOM MEXMPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T OpeacTaBleHUE O LEJsAX, COAEpNKaHUM, oOIen
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOUIUXCS CpPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3uky yriayOiaEHHOTO YPOBHSI IMO3BOJISIET PEATU30BAThH
3a/layu NMPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax mpodhecCHOHATBLHOTO O00pa3oBaHUS MO PA3NTUYHBIM  (PUBHKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1o ¢pusuke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (HU3MKH Ha YpPOBHE cpeaHero oOmero oOpa3oBaHUs: JHWYHOCTHEIE,
METanpeIMeTHbIe, TMpeaMeTHeie (Ha  yriayOonéHHoMm  ypoBHe).  HayuHo-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKW TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXcs, OCBOMBIINX
mporpamMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha yIiyOJIEHHOM
YPOBHE, SIBJIIETCSI CUCTEMHO-/1€ATEIbHOCTHBIM MOAXO/I.

[Iporpamma mo Gpu3uKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOSHUS Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma 1o ¢u3NKe HMEET TPUMEPHBIA XapakTep W MOXKET OBbITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPUYECKYIO MHUIIMATUBY YUUTEIEH U
MPEIOCTaBISET BO3MOXKHOCTH JUISl  peaU3allid  PAa3IUIHBIX METOJUYCCKUX
MOJXO/IOB K TpemnojaBaHui0 (U3WKH HA YrIyOJNEHHOM YpPOBHE TPH YCIOBUHU
COXpaHeHus 00s3aTeIbHON YacTH COJIepPKaHus Kypca.

du3rka Kak Hayka O HamOoyiee OOIUX 3aKOHAX MPHUPOABI, BHICTYIAs B
Ka4yecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY



3HaHMM 00 okpyskaromeMm Mupe. IkoabHbIN Kypc (U3UKH — CHCTEMOOOpa3yOInii
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB U SBICHHM, M3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUM ONpEeNeNuyio XapakTep U OypHOE pa3BUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPrEeTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHs] HOBBIX MAaTE€pHalOB C 3aJlaHHBIMHU CBoilcTBamMu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHUN MPUMEHSTh HaAYyYHBIA METOJ MMO3HAHUS
IIPY BBITIOJIHEHUU UMU YYEOHBIX UCCIIEIOBAHUIM.

B ocHOBY Kypca (hU3uKHM Ha ypOBHE CpeHEr0 00111ero 00pa3oBaHus MOJ0XKEH
PAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHLUIIBI €T0 MOCTPOEHUSI.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEUW KypC SIBISIETCA JIOTUYECKH
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepualnl Kypca (GU3HKU
o0beMHEH BOKpYr (Quinueckux Teopuid. Beaymum B Kypce sBIgeTCS
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HAayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(Gu3MKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HDABCTBEHHBIMU
¥ DKOJIOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUWIOKEHUM H3YYECHHBIX TEOpUM M 3akOoHOB. [Ipu 3TOM paccmaTpuBarOTCS Ha
YpOBHE OOIIMX MPEJCTABICHUA M COBPEMEHHBIE TEXHHYECKHE YCTpPOWCTBa, U
TE€XHOJIOTHH.

Hoea 3xkonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHUM IMpobsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHHKU M TEXHOJOTHU, a TaKkKe 00CYXICHUS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHIMIAX CHCTEMHO-ACATEFHOCTHOTO moaxoaa. Jims gusuku peamuzamust 3TUX
MPUHIIMIIOB 0a3UpyeTCs Ha UCIOJIB30BAHUHM CAMOCTOATEIIBHOIO SKCIIEPUMEHTA KaK
MTOCTOSTHHO JIeHCTBYIOIIEero ¢akropa ydeOHoro mpomecca. Jimsa yrmyO6iaéHHOTO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHMYECKOTO JKCIEPUMEHTA,
BKJIIOYAIOIIETO (POHTAIBHBIE YYEHUYECKHE OIbITHI MNpPU H3YYEHHUH HOBOTO
Marepuana, J1abopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI



IBa crioco0a peanu3anuu GU3nYecKoro npakTukyma. B nepBom ciyyae npakTuKym
npoBoauTcst b0 B koHie 10 u 11 kiaccoB, TubO MOCiE MEPBOTO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJiaccoB. BTopoit crocod — 310 mHTerpamust padbot
MpPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOPbIE MPOBOASATCS B IMpoOlecce
u3ydyeHus: paszaena (tembl). [Ipu sTom moj paboTramMu MpakTUKyMa MOHUMAETCS
CaMOCTOSITEJIbHOE ~ HCCIEAOBAHHME, KOTOpPOE TPOBOAMUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BHJ1a O€3 MOIaroBO MHCTPYKLHUH.

B nporpamme mno (@u3sMke cuUCTeMa YYEHHUYECKOTO HSKCIEPUMEHTAa,
7a00paTOpHBIX pabOT M MPAKTUKyMa NpPEACTaBlieHa €IMHbIM mepeuHeM. Bnibop
TEMATUKH JIJIS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUUYECKHX Pa0OT OCYIIECTBIISICTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPoLecca UCXOAS U3 0COOCHHOCTEN MOYPOUYHOTO
IUIAHUPOBAHUS W OcHauleHus kabuHeta ¢usuku. Ilpu »TOM oOecmeumBaeTcs
OBJIaJICHUE OOYYalONUMHUCS YMCHHSIMHU TPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEPECHUS, UCCICIOBAHMS 3aBUCUMOCTEH (PU3MYECKUX BEJIUYUH U IOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yACNSICTCS PEIICHUIO PACUETHBIX U KAYECTBEHHBIX 33]1a4.
[Tpu 5TOM 17151 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3aJ1aui C SIBHO 3alaHHOMN
Y HESBHO 33JaHHOM (PM3MUECKON MOJIEIBIO, MO3BOJISIONINE TPUMEHSITh U3YUEHHBIE
3aKOHBl U 3aKOHOMEPHOCTHU KaK M3 OJHOT0 paszjena Kypca, TaKk U HHTETpHUPYs
NpUMEHEHHE 3HAaHUH U3 pa3HBIX pa3aesioB. JJig KaueCTBEHHBIX 3a7a4 IPUOPUTETOM
ABJIAIOTCS 3aJjaHusl Ha OOBIACHEHHE/NpeNCKa3aHue MPOTEKAHUs (PU3HUYECKHUX
SBJICHUN M TIPOILIECCOB B OKPY’KAIOIEH >KU3HU, TpeOyronue BhiOopa pusnyeckoi
MOJIETIU JJII CUTYaIlMH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBHm ¢ TpedoBanmsiMu ®I'OC COO k MaTepuanbHO-TEXHHUYECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kypce Gu3nuku yriayoJI€HHOTO YPOBHS Ha YPOBHE
cpenHero ooOmiero oOpa3oBaHUsA JOJKEH H3Y4aThCS B YCJIOBHSIX IPEIMETHOIO
kabuHeTa. B kaOuHere GU3MKH MODKHO OBITH HEOOXOAMMOE J1a0OpaTOpHOE
o0opyaoBaHME 715 BHITIOJIHEHHSI YKa3aHHBIX B POTpaMMe 1o (PU3UKE yUEHUYECKUX
OTIBITOB, TAOOPATOPHBIX pabOT U pabOT MPAKTUKYMa, a TAaKKe JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHoe o0OopynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MOPUHIIMTIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JIEMOHCTpAIui s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX M|
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabGopaTtopHoe oOoOpymoBaHWE I YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcst B BHAE TEMAaTHYECKUX KOMIUIEKTOB M 00ECIIEUYMBACTCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO OO0OPYIOBAHUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JTaOOpaTOPUI.

OCHOBHBIMM LIEJISIMH U3y4€HUS (PU3UKU B 00LIEM 00pa30BaHUHU ABIISAIOTCS:

¢opMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOy4YaloIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUW O HAyYHOM METOJ€ MO3HAHWS U (POPMUPOBAHUE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIB30BAHUEM (PU3MUECKUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpoOBaHUE TPENCTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOXHBIX  cdepax Oymyiein
npodeccuOHaIbHOM NIESITeNbHOCTH, CBSI3aHHBIX C (U3UKOH, NOATOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIomuX 3a1ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYISpHYI  (usuky,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIE€MEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS N1 OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TNPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33]1a4 C SBHO 3aJJaHHON (hHU3HUECKOM
MOJIETIbIO, 3a/lady, MOJpa3yMEBAIOIIMX CAaMOCTOSITENIbHOE CO3AaHHE (U3NYECKOU
MOJICNIA, AaJ€KBaTHOW YCIIOBHSM 3aJadyd, B TOM YHCIE 3aJad HHKEHEPHOIO
XapaKTepa;

NOHMMaHUE (QU3NYECKMX OCHOB M TPHUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalM3a M HUHTEpOpeTanud  HHPOpMAIIH,
OIpPEJENICHMS] JOCTOBEPHOCTHU MOJIYYEHHOT'O pPe3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOM JEATENBHOCTH;

pa3BHUTHE UHTEpEca K chepaM NpoPhecCuOHATBHON NeATEeIbHOCTH, CBA3aHHOM
¢ (hU3UKOM.



B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yudeOHoro mnpeamera «®duszmka» Ha YpPOBHE CpETHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYArOIIMMUCSH, I[UIAHUPYIOIIUMU —TPOJOIKEHHE
o0pa3oBaHus M0 CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIAL.

Ha u3yuenue ¢pusuku (yriyOn€HHbIH ypOBEHb) Ha YPOBHE CPEIHETO OOILETOo
obOpazoBanus orpoautcs 340 gacos: B 10 knacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme mo (¢GU3MKE TMepeueHb JTabOpaTOpHBIX U
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHUS JIA0OPATOPHBIX pabdOT W OMBITOB C YYETOM WHAWBHUIYaTbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. Hayunsiii MeToa no3HaHus U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIIEpUMEHT W TEOpHUs B MpoIlecce IMOo3HaHus Npuponbl. HabmioneHnue u
AKCTIIEPUMEHT B (pu3HKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHuid  pusnueckux  BeauuyuH  (abcCoyifoTHas U
OTHOCHUTEJIbHA).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHAs TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaabHas KUIKOCTh, UJICAJIbHBIN Ta3, TOYCUHBIN 3apsi).
I'unoresza. @uU3nyeCcKnii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Pu3ndecKas Teopusl.

Pons u mecto ¢uzuku B (GOpMUPOBAHUU COBPEMEHHOW HAYyYHOW KapTUHBI
MHUpPA, B TPAKTUYECKOUN JAEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKa U HAPSHKEHUS B LIENU TOCTOSHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LU(ppoBoil naboparopueit mo duszuke. [Ipumepsl uzMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema otcuéra.

[Ipsimast m oOpaTHas 3a/1a4M MEXaHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. TpaexkTtopus.

ITepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTbH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMenieHnii 1 CI0KeHHe CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOTr0 TMOJ YIJIOM K TOPHU30HTY. 3aBHCUMOCTb KOOPJHUHAT, CKOPOCTHU U
YCKOPEHHUS MaTepPUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnuentHoe  nBukeHue. J[BMKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrora oOpaleHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTelbHOE (TAaHM€HUIUAIBHOE) U MOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JNBUKECHHE CHAPSIOB, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE IIEPE1aun, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mopenb cucTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanuus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenue aBwkeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpagiienre CKOpocTH IpHU ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE yTEH, TPACKTOPHIL, CKOPOCTEN IBU)KEHUSI OTHOTO U TOTO K€ TeJa
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHne HEpaBHOMEPHOTO JBWKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHOM PAaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NIYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITIOJIb30BaHUE IUGPOBOIA TaOOpaTOPUN).

N3yuyenue nBUKeHNs Tea, OpOIIEHHOT0 TOPU30HTANBHO. [IpoBepka runoressl
O TpsAMOM MNPONOPLUMOHAIBHOM 3aBUCHMOCTH MEXAYy AAJIbHOCTBIO IIOJETA U
HA4YaJIbHOW CKOPOCTHIO TeJIa.

N3ydeHne IBHKEHMS Tejla IO OKPY)KHOCTH C IOCTOSSHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpHOJia 0OpalieHusi KOHUMUYECKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HeroroHa. MHepumanbHble cucteMsl otrcu€ra. [IpuHiuun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [IlpuHImn cynepno3uuuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJIEHTHOCTh TIPABUTALMOHHON H
VHEPTHOMN MacCCHI.

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUSI CBOOOHOTO MaJIeHUs OT BBICOTHI HaJl
NOBEPXHOCTBHIO MJIAHETHI U OT reorpaduueckoi MUpoThl. [[BrkeHne HeOECHBIX Tel
U ux cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBuKymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuma TpeHUs CKOJbKEHUS U CUjla TPEHUS MOKOSI.
Koaddumment tperus. Cuna conpoTUBICHUS MPU ABMKCHUH TeJa B KUIAKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO IBUKEHUS.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHudeckne yCTpOWCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOAIIUITHUKH,
JIBHKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenune aBmxeHMs Tell B MHEPLUAIbHBIX U HEHMHEPLMAIbHBIX CUCTEMAX
OTCYETA.

IIpuHLIHII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WM IIAPOB Pa3sHOM MacChl € OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHJI C IPOU3BEICHUEM
Macchl T€Jla Ha €ro YCKOPEHHUE B MHEPLIUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, nPaKmMuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBIKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBMUKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

N3ydenne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON uepes
nErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBuxeHus Opycka MO HAKJIOHHOM TJIOCKOCTH C MEPEMEHHBIM
KO3 PULIEHTOM TpEeHUSI.

N3ydenue nBuxkeHUs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamiaTeabHOE JIBHKCHUE
TBEpAOro Teia. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpaileHud. [lmedo cuisl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teity. LIeHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOHYMBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUYECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, PelIéTyaTbie KOHCTPYKITUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHsS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpallCHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

NmMnynsc MaTepuanbHOM TOUYKH, CUCTEMBI MaTepUAIbHBIX TOUEK. L{eHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. TeopeMa 0 JBHKEHUH IIEHTpa Macc.

NMmnynbe cuiibl 1 U3BMEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoOMeHT umITynbca MaTepualbHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJSAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBI.

MOIIHOCTH CUIIBI.

Kunernueckass sHeprusi MarepuanbHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro neopMUpOBaHHON mNpyxkuHbL. [loTeHnmanbHas
SHEprud Tejaa B OJJHOPOJHOM I'PABUTALIMOHHOM MoJ€e. [loTeHnnanbpHas sHeprus tena
B TPaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpHM U BHe Iapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI T€J. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyuM A WI€adbHOM KUJIKOCTH Kak CIEACTBHUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA MTUCTOJIET, TUPOCKOT, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3anMHble TpeBpallleHUs] KUHETUYECKOW M IMOTEHUUATbHOW SHEPIrHil mpu
JNENCTBUM Ha TEJIO CUJIbI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nMmimyinbca Tena no TOpMO3HOMY ITYTH.

W3mepeHue cusibl TATH, CKOPOCTH MOJIETH AIIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUs UMITyJIbca IPH YIIPYTOM B3aHUMOJIEHCTBUU.

N3Mepenne KNUHETHYECKOW SHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbI TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznen 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. [lnddysus. bpoyHOBCKOE MBUKEHUE. XapaKTep JBHKCHUS
Y B3aUMOJCHUCTBUS YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIKOCTEH H
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJekyn (atomoB). KonnuectBo BemectBa. [loctossnHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. lllkana
temneparyp Llenbcus.

Mogens uaealbHOr0 ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH M HE B3aUMOJCHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UJeaqbHOM Tra3e C IIOCTOSHHBIM  KOJIMYEeCTBOM BemlecTBa. [ 'paduueckoe
MIpeICTaBIIEHNE U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KHUHETHYECKOW  DJHEeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTruei MOCTyNaTeJIbHOTO TEIJIOBOTO JBUKECHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydYeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu IBUKEHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio pearsbHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddysus xkuakocteit.

Mopaens onbita HTepHa.

[IpuTs>keHne MOJIEKYI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HaGmronenue u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne 1polecca YCTAHOBIICHHS TEIUIOBOI'O pPABHOBECHS IMpU
TEIUIO0OMEHE MEXTy TOPSIYei U XOJIOTHON BOIOM.

N3ydeHne W30TEpMHUUECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuyeckas (TJ]) cucrema. 3agaHue BHEUIHUX YCJIOBUM 1A
TEPMOJUHAMUAYECKON CUCTEMBI. BHeNIHMEe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUCHHS BEJIUUNH, OMKCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamMuku. (CaMONpPOU3BOJbHAS — peJlaKCalus
TEPMOJUHAMHYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.



Mojgens uaealbHOrO Ta3a B TEPMOJUHAMUKE — CHCTEMA YPaBHECHUN:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcinoBus TPUMEHUMOCTH 3TOW MOJIENIN: HU3Kasg KOHIEHTPAIMs YaCTHUL, BBICOKHE
TeMnepaTypbl. BeipaxeHue st BHyTPEHHEW YHEPIrUU OJHOATOMHOTO HI€AIBHOTO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHast padbora B TepMOJAMHAMUKE. Brruncnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaua  kak  cnoco0  WM3MEHEHHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepiieHuss  pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3JIyUYCHHUE.

KomnuectBo TemnoTel. TemmoéMKocTh Tena. YAeabHass U MOJsIpHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHE Maliepa. YelbHas TEIUIOTa CrOpaHUst
ToruBa. Pacuér komumyecTBa TEIIOTHI TpW  Temionepenade. I[lonstue o0
aguabaTHOM TIpoliecce.

[TepBoiii 3aK0H TepMoaMHAMUKHU. BHyTpeHH st sHeprus. KomnuecTBo TenioTs
U paboTa Kak Mephl M3MCHECHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CUCTEMBI.

BTtopoii 3aKk0H TepMOAMHAMUKH [1J11 pAaBHOBECHBIX ITPOLIECCOB: YEPE3 3aJIaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMHYECKON CUCTEMBI MPOXOAUT €IUHCTBEHHAS
aanabara. AGCOJIIOTHAs TeMIlepaTypa.

BTtopoii 3aKk0H TEpMOJIMHAMUKH /151 HEPaBHOBECHBIX ITPOIIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTY OT O60Jiee XOJ0HOTo Tella K 0oJjiee HarpeTomMy 0e3 KOMITCHCAITu!
(Knay3uyc). HeoOpatuMocTh IPUPOHBIX MPOIIECCOB.

[TpuHumne! gectBus TermnoBbix MamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrateneil. TemioBoe
3arpsI3HEHUE OKPYIKAIOIIECH CPEBL.

TexHnueckue yCTPOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: XOJIOAWIbHUK,
KOHJUITMOHED, AW3CIbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHa,
MOJIyYEHHUE CBEPXHM3KUX TEMIEpaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOJOB C
MCITOJIb30BAaHUEM TEIIOBOTO HACOCA, YTHIIN3alUsd OMOOPTaHUIECKOTO TOTUTMBA IS
BBIPAOOTKH «TETUIOBO» M AJICKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne TemMnepaTypbl Ipyu ainadaTHIeCKOM PaCITuPEHUH.

Bosaymiaoe orauso.

CpaBHEeHME yAETBHBIX TEINTIOEMKOCTEN BEIIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEW SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKYM.

N3Mmepenne yaenbHON TEINIOEMKOCTH.

UccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBS3M DHEPrUM MEXKMOJEKYJSIPHOTO B3aUMOJCHCTBUSL U
TEMIEPaTypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoobl.

[TapooOpazoBanue u koHaeHcanus. MicnmapeHue u kurneHue. Y ieapHas TeniaoTa
napooOpa3oBaHMUsL.

Hacepiliennble ¥ HeHachblleHHbIE TMapbl. KaudecTBEHHass 3aBUCHUMOCTD
IJIOTHOCTH U IaBJICHMS HACBIIIIEHHOTO Mapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphl KUTIEHUS OT JaBJICHUS B
AKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU3OTPOIKS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauiu3auus. YJelbHas TEIIOTa IUIaBJICHUS.
CyO6numarnus.

Hedopmanmu TBEpHoro tena. Pactsokenne u cxxatue. Casur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipeHue. AHTAQpMOHHU3M TEIUIOBBIX K0JIeOaHWN YacTHII BEIIECTBA KaK MPUYMHA
TEIUIOBOT'O PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. Kod(p(GUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKHUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunienune. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMNBITHL C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.

Kanunnsipuslie siBiaeHusl.

Mopaean HEHBIOTOHOBCKOM KHUIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTANIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Ha6monenne maneix nedopmanuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3Mmepenue yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHne CBONCTB HACHILLIEHHBIX [IAPOB.

N3mepenre abCOMIOTHOM BIIAXXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSIKEHUS.

N3mepenne moayns FOwra.

HccnenoBanne 3aBucuMocTH  Jedopmalii  pe3UHOBOro olpasua ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auus Tell W €€ MpOsBIEHUA. JJNEKTpUYecKuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAfaoB. I[IpOBONHMKM, HOHMAJIEKTPUKA U  MOIYHPOBOJIHUKHU.
DNeMEeHTapHBIN ANEKTPUUECKHI 3apsia. 3aKOH COXpPaHEHU AIEKTPUUYECKOTO 3apsiaa.

B3aumoperictaue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onektpuueckoe nosie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hamnpspbk€aHocTs  anekTpudeckoro  mosis.  [IpoOubrit  3apsa.  Jlunwwm
HAIPSKEHHOCTHU AJEKTpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNnbHOCTh 3JEKTPOCTATUUECKOrO IMOoJs. Pa3HOCTh MOTEHLHMAIOB H
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsia B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH TOJS U Pa3HOCTH
MOTEHIMANIOB [JIJIs1 3JIEKTPOCTAaTHUYECKOTO MOoJisA (Kak OJHOPOJAHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNepnO3UIUU SITEKTPUYECKUX TTOJIEH.

[lone Ttoweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1Mo o0béMy mmiapa. [lome paBHOMEpHO 3apsKEHHOMN
OecKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHX TOJEH W
SKBUIIOTEHIHAIBHBIX OBEPXHOCTEM.

[IpoBOIHMKH B 3EKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUIIAEMOCTH BEUIECTBA.

Konpencarop. D1eKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCATOpA.



[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe COETUHEHNE
KOHJICHCATOPOB.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHYECKash 3alluTa, 3a3eMJICHUE JJIEKTPOIPHUOOPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens anekTpoctatruueckoro reueparopa (Baun e I'paada).

[TpoBOTHUKH B 3JEKTPUUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSTHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcAaTtopa OT IUION[aau
MJIACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJICKTPUUECKON MPOHUI[AEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psaKka KOHJIEHCATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOJEHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOHAEHCaTopa B SHEPTHUIO
U3JIy4EHUs1 CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanune paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoanunslil 31eKmpuiecKuii mokx.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CyleCTBOBaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. VMcTouHukun
toka. Hanpsixxenue U u DJ1C é&.

3axkon Oma JiJig yyacTKa IeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COITPOTUBJIEHUS OJHOPOIHOTO
MMPOBOJHHUKA OT €ro JJWHBl W IUIOIIAJAW MONEPEYHOTO CEUCHUS. Y IEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOro TOKa. TeruioBass MOIIHOCTb, BBIAENSEMash Ha
pe3ucrope.

OJ1C n BHyTpeHHEE CONPOTUBIICHUE NUCTOUHUKA TOKA. 3aKOH Oma J1sl TOJTHOM
(3aMKHYTOM) SJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTOSIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUIECKOU SHEPTUM.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA OT HANPSKEHUS JJIs1 PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTHUBICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUS U MaTepuara.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MTOCTOSHHOM
HaIpsKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE raJIbBAHUYECKOTO SJIEMEHTA
Y OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKIY MOJOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMENIaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

YBenuueHue npejaena u3MepeHus: amnepmMerpa (BoJbTMETPa).

M3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
IIPY KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pa3HOCTH NOTEHIHAIOB MEXKTY MOJOCAMHA UCTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJMMOCTh TBEPABIX META/UIOB. 3aBUCUMOCTH CONPOTHUBJIEHHS METAJLUIOB OT
temneparypsl. CBEpXIpOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.



[lonynpoBOaHUKH. CobcTBeHHas 17} IIPUMECHAS IIPOBOJIUMOCTD
oJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALML.
DnekTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DNeKTpUUYECKUii TOK B Ta3zax. CamMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOP, (POTOINOA, CBETOANO/, TAJIbBaHUKA, paMHUPOBAHUE ME/IH, BBITUIABKA
AJIOMHUHMUS, DIEKTPOHHASI MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEeHUE MPOBOAUMOCTH METAIIJIOB U MOIYNPOBOJIHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga OJHOBAJIECHTHOTO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHHUS  TEPMOpE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

CniocoObl u3MepeHus: PU3NYECKUX BEIIMUMH C UCTIOIH30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX U3MEPUTEITBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOCOIOTHBIE M OTHOCUTENIbHBIE TIOTPEIIHOCTH U3MEPEHUN (DU3UUYECKUX BEITUYHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nuecknx BENMYWH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUHM  SKCIECPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

Nzydenue kypca ¢puzuku yriay0aéHHoro ypoBHs B 10 kiacce oCcyiiecTBaseTCs
C YUYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypCcamMu MaTE€MAaTHKW,
Ouonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnboie nonaAmMuUA, C6A3AHHbBIE C UZYUECHUEM MEMO0068 HAYUHO20
no3HanuA: SBICHUE, HAay4yHbIA (akT, rumnore3a, (U3MYECKas BEIUYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cUCTeMbl YypaBHeHUH. JluHelHas ¢yHKUUA,
napabona, runepbona, ux rpadpuku u cBoiictBa. Tpuronomerpuuyeckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CIOKEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpessbl,
yTUIW3alusl OUMOOPTraHMYECKOro TOIUIMBA [UIsi BBIPAOOTKU  «TEIJIOBOM» H
AIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KANMWUISIPHBIE SIBJICHUS B IPUPOJE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJy4eHHEe HAaHOMAaTepHalioB, TEIJIOBbIE CBOMCTBA
TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJKUE KPUCTAIUIBI, AIEKTPUUECKUE CBOMCTBA
METaJJIOB,  JJEKTPOJUTUYECKAass  JUCCOIMAIMs, TajbBaHUKA, AJIEKTPOHHAs
MUKPOCKOTIHSI.

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

Texnonoz2ua: npeodbpazoBaHuE BUKEHUI C HCIIOJIb30BAHUEM MEXAaHU3MOB,
y4€T CyXOro M OKHJIKOIO TpPEHUS B TEXHHMKE, CTaTUYECKHE KOHCTPYKLUUU
(KpoOHIUTENH, peméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOIHH
HOJYyYeHUs] COBPEMEHHBIX MAaTE€pHaoB, B TOM UHCJIE HAHOMATEpUaJOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Pa3znen 4. dinekTpoauHaMHuKa.

Tema 4. Macnummnoe none.

B3aumopelictBue TNOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmuTHOM wHaykuuu. [lpuHuun cynepno3unuu
MarHUTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MaruutHoe 1oJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cunia AMmnepa, e€ HanpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. [[BUKEHHE 3apsIKEHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MaruauTHoe nosne B Beuiectse. DeppoMarHeTUKH, apa- U THAMarHeTHKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOITMYCCKHE IIPOLECCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMKM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHuil MarHMTHOM MHIYKIIMH TOJISI JNIMHHOTO MPSIMOTO TTPOBOTHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus mydyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Mpunnun NeUCTBUS AIEKTPOU3MEPUTEITBHOTO npubdopa
MAarHUTOXJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

NccnenoBanue 1ecTBUS MOCTOSHHOTO MarHUTa Ha PpaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan uHOYKYuUsL.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUU. [IOTOK BeEkTOpa MarHUTHOM
uHaykiuu. OJIC uHAyKUIMHU. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMHU B NMPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
T0JIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
1eYb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGnronenue siBjaeHuUst 31eKTPOMArHUTHOW UHAYKIUU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenne marauTa B aJIOMUHUEBOM (MEeIHOW) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

HccnenoBanne 3aBucumoctd D/IC caMOMHAYKIMU OT CKOPOCTH M3MEHEHHUS
CHJIBI TOKA B IICITH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue sBICHUS SIEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

CoOopka MoJieny IEKTPOMAarHUTHOTO FeHepaTopa.

Pasznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHMS.

IMapmonundeckue kosiebanus. Kunematnueckoe M JUHAMHYECKOE OMHCAHUE.
DHepreTUYecKoe OMMcaHue (3aKOH COXpPAaHCHHUS MEXaHHMYECKOW dHepruu). BeiBon
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUYECKOTO U
KHHEMAaTHUYECKOTO OITMCAHMS.

Amvmintyna u (dasza kosnebanuil. CBS3b aMIUTMTYbI KOJIeOaHUN HCXOTHOU
BEJIMYUHBI C aMITUTYAaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wyactora kojeOanuid. Ilepwmom Manmbix CBOOOJIHBIX KoOJIeOAHMIA
MaTeMaTH4eCKOro MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHM TIPYKUHHOTO
MasiTHHKA.

[TonsiTue o 3aryxaromux Konebanusx. BeiHyK1eHHbIe KoyieOanus. Pe3onanc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
Kadelld, My3blKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anmcek KoJIeOaTeNbHOro JIBUKECHHUS.

Ha6monenne He3aBUCUMOCTH TTeproa MalbIX KOJeOaHUH Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyxaronux KojaeOaHU U 3aBUCHMOCTH IIEPHOJIa CBOOOTHBIX
KOJIeOAHHUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MacCUBHOW MPYXKHUHE C UEIbIO
dbopMupoOBaHUS MPEACTABICHUH 00 WIeaTbHOW MOJICTH PYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM IPH KOJIEOAHUAX TPy3a Ha MPYKUHE.

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padbomeul, NPAKMUKYM.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUM HUTSHOIO M MIPYKHUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB ABUKEHUS TeJla B XOJ€ KOojeObaHu Ha yIpyrom mojaBece.

N3ydeHnne nBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTUTYIbl 3aTyXaIOIINX KOJICOaHU.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHummnsle Ko1e0aAHUA.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
ujeanbHOM KoJsiebatenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUIMTYIBI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aK0OH COXpaHEHHS PHEPTUH B UACATHLHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromume AIIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOIO0 TOKAa. AMIUIMTYIHOEC U
JEHCTBYIOIIEE 3HAYEHHWE CUJIBI TOKAa W HANpsDKEHUsS MpU pazIuyHou dopme
3aBUCUMOCTHU NEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJanbHblii TIEPEMEHHBI TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepemadya M MOTpeOiIeHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU MPOU3BOJACTBE 3IIeKTpo3Hepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TeXHUYeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE MPOILECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeaay.

Jemoncmpauuu.

CB0OOHBIC JIEKTPOMArHUTHBIC KOJICOAHUS.

3aBHUCUMOCTh YaCTOThI CBOOOAHBIX KOJIE€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BoiHyXI€HHbIE CHHYCOUAAIbHBIE KOJIEOaHuUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUH PE3UCTOpa, KaTYIIKU
MHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoicTBO U IPUHLIKIL IeCcTBUS TpaHc(popMartopa.



Mopaenb TMHUM 3JEeKTponepeadHn.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMeHHOr0 TOKa Yepe3 MOCIEAOBATENbHO COEAMHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HaGmronenue a1eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHuUmMHbsle 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
OpojoJibHbIEe BOJIHBL. llepuos, CKOPOCTh pacnpoOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpakeHHe, MpeloMieHue, UHTepdepeHuus u
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKka. Beicota Tona. TemMOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbl.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHast opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPa)X€HUE,  MpeJIOMJICHHE,
noJisipu3aius, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacrpoCTpaHEHUE MTOTIEPEYHBIX U MPOIOTHHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHI PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KOJIeOaHMIA.

NccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, IPEJIOMIICHUE,
nosisipu3anusi, Audpakuus, uHTephepeHus.

O6HapyxeHue nH(PpakpacHOro U yIbTPAPUOIETOBOTO U3ITYUEHHU.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmosHEHOE paclpoCTpaHEHUE CBETA B OAHOPOIHOU cpene. JIyu cBera.
To4euyHbIli HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
riockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpEIOMIIEHUs cBeTa. AOCONMIOTHBIN MMOKa3aTelb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETA U COOTHOIIEHUE JIJIMH BOJIH IPU NEPEXOJE MOHOXPOMATUYECKOTO CBETA YEPE3
IPpaHULy pa3zena ABYyX ONTUYECKHUX CPEN.

Xona nyueit B mpusMme. [ucnepcust cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpaKEHUS.

Cobuparomue 1 paccenBarolye TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHUe
U ONTUYECKas CUja TOHKOW JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM M OTHOCHUTEIBHOTO IOKa3aTels
IIPEJIOMIICHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
cOoOMpAIONIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOACHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JudpakimoHHas peméTka. YcCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMMYMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne yCTpOWCTBA W TEXHOJOTHYECKUE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HabmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HNccnenoBanne xXoxa CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue BETOB TOHKUX MJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipouI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

UccnenoBanne 3aBucMMOCTH (DOKYCHOTO pAcCTOSIHMSI OT BellecTBa (Ha
npUMepe KUAKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3HI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNTeCKONMUYECKUX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIIUNN U TIOJIpU3AIUU CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nnTepdeperHnm 1a3epHoro U3ayuyeHus Ha IBYX IIETIX.

Ha6monenne nucnepcun.

HaGmronenne u uccnegoBanne mUPpakmOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3znesn 6. OcHOBBI cieNMAJILHON TEOPUH OTHOCUTEJIbHOCTH.

['pannLBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanpsHOU
TEOPUU OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeobGpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUe
BPEMEHHU M COKPALCHUE JJIUHBI.

DHEPrusi U UMNYJIbC PEASITUBUCTCKONW YaCTHUIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPIUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYueHnueckuit SKCEPUMEHT, 1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKoB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TerioBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unores3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEeHUE
OiinmreitHa a1t hotodddexra. «Kpacuas rpanuna» porodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer I1. H.
JleOenena.

BonnoBbie cBolicTBa yactui. Bonubl ne bpoiins. JlnuHa BoiHb! ne bpound u
pasMmepsl 00JacTH JIOKAIM3AlMM JABWXKYIIEeHcs dactuibl. KopmyckyisipHo-
BOJIHOBOM Ayanu3M. [{udpakius 3eKTpOHOB Ha KpHUCTaJUIaX.

Crneunduka n3mepenuit B Mukpomupe. COOTHOIICHHs] HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUMK, TYHHEJIbHBIM MHKPOCKOMN, COJHEYHas Oatapes,
CBETOIUO.

Jemoncmpayuu.

dotor(peKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

Hccnenoranne 3akoHOB BHemHEro ¢oTo3ddexra.

UccnenoBanne  3aBUCMMOCTH  CONPOTUBICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenoanue dhoropesucropa.

N3mepenune nmocrosiuaoi [Imanka Ha ocHOBe nucciemoBanus GoTodddexTa.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHMUS.

Tema 2. @u3uxka amoma.

OneITel MO HCCIENOBAHHMIO CTpOeHUs aTtoMma. I[lnaHerapHas Mojens aToma
Pesepdopna.

[Moctynarsl bopa. M3nydyenue u norioiieHre GOTOHOB MPU MEPEXOE aToMa C
OJIHOT'O YPOBHS SHEPTUU Ha JPYTroil.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIIHUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJA M U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M3otomnsl.

PanmnoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EcrectBenHbidt GoH uznydenus. JlosumeTpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

Anepnsie peakuun. Jlenenrne u cuHTe3 siaep. Anepunie peakTopsl. [Ipodiemsr
YOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OKOJIOTUYECKUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPTETUKH.

Mertozasl perucTpaluyy U UCCIEI0BAHUS AIEMEHTAPHBIX YACTHII.

OyHAaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNITOHBL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

EnunctBO przndeckoit KapTHHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: TO3UMETpP, Kamepa
Buiibcona, siiepHbIi peakTop, TEPMOSIAEPHBINA peakTop, arToMHast 00MOa, MAarHUTHO-
pe30oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (0 TOTOBBIM (hoTorpadusim).

UccnenoBanue painoakTUBHOTO JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



DTtansl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMuH. [IprUMEHUMOCTh 3aKOHOB (U3UKUA JJIsi OOBSICHEHUS MPUPOJbI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAJIMOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSpKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBHO)KEHUE.

Conneynas cucrema.

Counnue. ConmHeunast akTUBHOCTh. VIcTounuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM MOCJIEA0BATEIbHOCTA. BHYTpeHHEe CTpOoeHHuE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonu CojHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Tyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku v kBazapbl. YEpHBIE IBIPHI B sSApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66ia. Paz0eranue ramakTuk.
Teopust bosibiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmronenust 3B€3qHOr0 HEOa HEBOOPYXKEHHBIM TJIa30M C MCIOJIB30BAHHEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIs1 OTPEeICHHs TOJI0KEeHHsI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonennst B Teneckon JIyHBI, TUTaHET, TyMaHHOCTEH U 3BE3THBIX
CKOIUICHUHU.

Du3nYeCKUH MPAKTHKYM.

Crioco0b1 m3MepeHust PU3NYECKUX BEJIMYMH C UCTIOIH30BAHUEM aHATIOTOBBIX U
U(POBBIX HM3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TIOTPEITHOCTH U3MEPECHUN (DU3UIECKUX BEIIMUYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKknX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  OKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O0o0maroiIee MOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas pU3MKa U TEPMOANHAMUKAY, « DIEKTPOAUHAMUKay, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUM OTHOCHTENBbHOCTHY», «KBaHTOBas
duznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm wW acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOW KApPTUHE MUPA, 3HAYCHUE OIMCATEIIBHOM,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENBHOM W  NPOTHOCTHYECKOW  (DYHKIMIA
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢puszuku yrayonéaHoro ypoBHs B 11 kiacce ocyliecTBisercs
C y4€TOM COJAepKaTeIbHBIX MEXKIIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH,
OMOJOTUHU, XUMUH, Teorpadyu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C64A3aHHbIE C U3YUEHUEM MENMO008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (hakT, Tunoresa, (pU3MUecKas BEIMYMHA, 3aKOH,
TEOpHs, HaONIOEHUE, SKCIEPUMEHT, MOJEIUPOBaHUE, MOJEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuka: peElUICHHWE CUCTEMbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBojHble 3yeMeHTapHBIX (YyHKIUNA. [lpu3Haku 1omOOUS TPEYroJbLHUKOB,
ompeieNIieHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW NpUpoOJE, KoieOaTeslbHbIE
JIBVOKEHUS B JKUBOW IPUPOJE, DKOJIOIMYECKUE PHUCKM IIPU IPOU3BOJCTBE
ANEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYJKAlolled  Cpenbl,
yJIBTPa3ByKOBasl JMAarHOCTHMKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B JKUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUNINYECKAsI CTPYKTYpa TBEPIBIX
TEJI, MEXaHNU3MbI 00Pa30BaHUS KPUCTAIUIMUECKON PEeIETKH, CIEKTPAJIbHBIN aHaIH3.

I'eocpagpua: wmarHutHble TIONIOCAa 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-nmeub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,
IIPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTHKA, COJHEYHasl Oarapesi, CIyTHUKOBbIE
NPUEMHUKY, siI€pHasi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHSL.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA [TPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE PpPe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPEHHE KUZHEHHOTO
ONbITa M OMbITA JIESITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HAaIlpaBJICHUMN
BOCIIUTATEILHOU IESATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:

e CcOPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMN 00YJAIONIErocs KaK aKTHBHOT'O
Y OTBETCTBEHHOTO YJI€Ha POCCUHCKOro 00IECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPaTUUYECKUX LIEHHOCTEH;

e TOTOBHOCTbH BECTH COBMECTHYIO JIE€SITEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmiecTBa, y4yacTBOBaTH B CaMOYIpaBICHMHM B  00Opa30BaTEIbHOM
OpraHu3aluu;

e YMEHHE B3aUMOJECHCTBOBAaTH C  COLUMAJIbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAHUTAPHOW U BOJOHTEPCKOU E€ATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIUTAHUS:

e cOpPMHUPOBAHHOCTH POCCUNCKOHN TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e I[IEHHOCTHOE OTHOILICHUE K T'OCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHWBATH CUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCITUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKJIIOUYAs OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIIETO (HU3NYECKOMN HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



MHTEPEC K Pa3IMYHbIM chepam NpodhecCHOHATBHON NeATeIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (DU3MKOM U TEXHUKON, YMEHHUE COBEPIIaTh OCO3HAHHBIM
BbIOOp Oyayiell mpodeccuu U peasu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE
IUTaHbL;

TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHHUIO B 00JACTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOIrH4€¢CKOro BOCIuTaHud:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUU B OKPYKAIOUIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYyYHOW JEATEIBbHOCTH, TOTOBHOCTH B IPOIECCE
U3ydeHus (DU3UKH OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eidcTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh IETN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B pPacCMaTpUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTePHAbHBIX 1 HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATH COOTBETCTBUE
PE3YNBTATOB MEJSIM, OIEHUBATh PUCKHU MOCIIEICTBHIA JIEATETLHOCTH,
KOOPJMHUPOBATh W  BBIONHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYEBHIMHU MOHITHIMUA U METOJAMU
bu3NYeCcCKON HAYKH;



BJaJE€Th  HABbIKAMHM  y4€OHO-MCCIIEOBATEIbCKOM M MPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHHs 3a1ady  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHHIO Pa3IMYHbIX METOJIOB IMO3HAHUS,

BJaJ€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaIliy, MPeoOpPa30BaHUIO U IPUMEHEHUIO B PA3IMUHBIX YU€OHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIacTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBSI3M W aKTyaJIU3UpOBaTh 3aj1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHTBl  JUIs
JTI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATH TOJYYECHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTDH, TPOTHO3UPOBATH U3MEHEHNE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeIbHOCTH, B TOM YHUCJIE TIPU U3YYEHUU (PUBHKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAHUSA N0 (PHU3MKE B TNPAKTUUYECKYIO 00JIaCTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TOJIyYEHUS] HHPOpManK (GU3NIECKOTO COACPKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIBHO OCYIIECTBISATh IOUCK,
aHaIKM3, CHCTEMATHU3AIMI0 M HHTEPHpPETAni0 HH(QOpPMAIUU Pa3ITUIHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CPEACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
y4€TOM Ha3HaueHus HHQPOpMAlMU U UEJIEBOM ayIUTOPUHU, BbIOUpas
ONTUMAIbHYIO0 (OPMY MPEACTABICHUS U BU3yaIU3ALIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYIIECTBJISITh OOIIEHHE Ha Yypokax (U3MKA U BO BHE-YPOUHOU
NEATEIIbHOCTH,

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi M CMAr4arhb
KOH(JIUKTBI;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMAaTh U UCIIOJIb30BaTh [IPEUMYILIECTBA KOMaHAHON U MHIUBUYaIbHOU
paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
VUHTEPECOB U BO3MOYKHOCTEHN KaXKJ0T0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
NEUCTBUH, pacnpelesiTh pOJid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM paboThI;

OLIEHUBATh KAa4eCTBO CBOETO BKJIAJAa U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpejjaraTb HOBBIE IPOEKTHI, OLEHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAIIBHOCTH, NIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEAEHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIISATH MTO3HABATEIbHYIO ACSTEIILHOCTh B 00J1aCTH
(bU3UKHA U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ YYETOM HUMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH y4eOHOTO MIpeIMEeTa Ha OCHOBE JTUYHBIX MPEOYTCHU;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBHIIATH CBOW 00pA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CﬁMOKOHTpOHL, 3MOIII’IOH3.JI])HLII>1 HHTECIJICKT:

JaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCUTb KOPPCKTHUBEI B ACATCIIbHOCTD,
OLOCHHUBATBb COOTBCTCTBUC PE3YJIbTATOB LCIIAM,



BJIAJ€Th HAaBBIKAMU I[IO3HABaTEIbHOW pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIH30BaTh MPUEMBI peIeKCHU IJIsI OIIEHKH CUTYaIlMU, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHMBATh PUCKU U CBOCBPEMEHHO NPUHUMATH PELICHUS MO HX
CHIDKCHHUIO;

MIPUHUMATh MOTHUBBI M ApryMEHTbl JIPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOUHCTBA,;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHHUSI MPOTPAMMBI I10
duszuke Ui ypoBHS cpeAHEero ooOimiero oOpa3oBaHUs Yy  00ydarouimxcs

COBEPIIECHCTBYETCS HMOIMOHATIBHBIH WUHTEIUICKT, IIPEIITOJIaratoIui
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAIOIIETO0  CIOCOOHOCTh  IMOHUMAaTh  CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEICHUE, CIOCOOHOCThH aJalTHUPOBATHCS K
AMOIIMOHATFHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IeTH
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIMOCOOHOCTh TMOHMMATh 3MOIMOHAJIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBaTh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

K koniy oOyuenus B 10 knacce npeqMeTHbIE pe3yJIbTaThl HA YTIIYOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUI:



MOHUMAaTh podb (U3UKK B  SKOHOMHUYECKOH, TEXHOJOIMYECKOM,
HKOJIOTMYECKOM, COIMAJIBHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHOUN HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
MPOTHOCTUYECKOM  (YHKIUH  (QU3MUECKOW TEOpUU —  MEXAHUKH,
MOJIEKYJISIpHOW (DU3UKH U TEPMOJUHAMHKH, POJIb (PU3NYECKOH TEOpUHU B
(opMHUpOBaHUU MIPEACTABICHUN 0 (U3HMUECKON KApTUHE MUPA;

pa3nuyarh yCIOBUS MPUMEHUMOCTH MOJIeNel (U3HMUEeCKUX TeJl U MPOLIECCOB
(sBJIEHMIT): MHEpIMAIbHAS CUCTEMa OTCYETA, a0CONIOTHO TBEPIOE TEJO,
MaTepHualibHas TOYKa, PaBHOYCKOPEHHOE JBUKEHUE, CBOOOJHOE Ma/ieHHe,
a0coyIFoTHO yripyrasi jaedopmaiius, aOCOIIOTHO YIPYroe U abCONIOTHO
HEYNpYroe CTOJKHOBEHHUs, MOJENM Ta3a, KUIAKOCTU U TBEPAOrO
(KpUCTAJIMYECKOT0) TeJa, UACAIbHBIN a3, TOUCYHBIN 3apsii, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIMNA XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMUYECKHE TPOLECChl U SBJICHHUS,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (POPMYJIbl KMHEMATHUKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpEeMEICHUs,
3aKkOHbl HbIOTOHA, TPUHUUN  OTHOCUTENBHOCTHM ['anmuies, 3akoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUS HUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsT TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTE€MaTHYECKOE BbIPAYKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUS IPUMEHHUMOCTH
(¢u3nyecKkux 3aKOHOB: MpeoOpa3oBaHui [anuies, BTOPOro U TPETHETO
3aKOHOB HpIOTOHA, 3aKOHOB COXpAaHEHHS MMIIYJIbCA W MEXaHUYECKOU
JHEPIrUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monoxkeHnss MKT wu 3akoHB MoOJEKynsipHOW (UMK W
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KMHETUYECKOM SHEPrUeM TEIUIOBOrO ABHMXKEHUS WM KOHILIEHTPAlHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEpAaTypbl BELIECTBA CO CpPEOHEH KHHETHUYECKON
SHEPrueu TEIJIOBOTO JBMKECHMS €r0 YacCTHUIl, CBA3b JIABJIECHUS UICAIBHOTO
raza C KOHIEHTpaUMEd MOJEKYyJl W €ro TeMIepaTypoil, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpPaHEHHMSI PHEPIHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIOIb30BaTh



MaTeMaTU4eCKOE BhIPAKEHHE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTHU
ypaBHeHus MeHnneneeBa—KnaneiipoHa;

aQHAJU3UPOBATh U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JICKTPOJAUMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTEHIIUATbHOCTh
ANEKTPOCTATUYECKOTO TMOJs, MPUHIUI CYNEPHO3ULINN DICKTPUUECKHUX
MoJIEH, MpHU 3TOM YyKasblBash YCJIOBHUS NMPUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ MPAKTUYECKH Ba)KHBIE COOTHOIIEHHUA: 3aKOHBI OMa i ydacTka
Hernd W I 3aMKHYTOM SJeKTpuueckol 1enu, 3akoH Jlxoymns—JleHua,
npaswia Kupxroda, 3akonsr @apazaes A1 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOIECChl M SIBICHUS, WCIOJb3Yysl BEIUYUHBI:
nepeMelleHne, CKOpoCTb, YCKOPEHHE, UMITYJIbC Tela U CUCTEMBI Tell, Cuila,
MOMEHT CHWJIbI, IaBJICHHE, TOTCHIIMAIbHAS YHEPT U], KHHETUYECKAasi SHEePTus,
MeXaHU4ecKasi SJHeprus, paboTa CUJIbl, IIEHTPOCTPEMHUTEIHLHOE YCKOPEHHE,
cuja TSDKECTH, CUjla YOPYrOCTH, CHUJia TPEHUs, MOIIHOCThb, JHEPTHS
B3aUMOJICHCTBHS TeJa ¢ 3eMIIEH BOIU3H €€ MOBEPXHOCTH, IHEPTUSI YIIPYTOH
nedopMany NpyKUHBI, KOJIMYECTBO TEIUIOTHI, a0COJIFOTHASI TeMIleparypa
Tena, pabora B TEpMOIMHAMUKE, BHYTPEHHSAS DHEPrusl HUICATbHOIO
OJIHOATOMHOTI'O Ta3a, paboTa UACAIBHOIO ra3a, OTHOCUTEIbHAS BIAKHOCTD
Bo3nyxa, KII/] naeanbHOro TEMIOBOrO ABUTATENS; AIEKTPUUYECKOE TOJIE,
HaIPSKEHHOCTD JIEKTPUYECKOrO MOJISI, HANPSKEHHOCTD TOJISI TOYEYHOTO
3apsiia WIM 3apsKEHHOTO IIapa B BaKyyMe€ M B JUAJIEKTPUKE, TOTEHIMAT
ANEKTPOCTATUYECKOTO MO, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIASL
cuia, CUjla TOKa, HaNpsKEHHE, MOIIHOCTh TOKA, 3JIEKTpHUYECKass EMKOCThb
IUIOCKOTO  KOHJEHCAaTopa,  CONpPOTUBIIEHHE  y4YacTKa  LENu ¢
MOCJIEIOBATENIbHBIM U NAapaJIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUUYECKOTO MOJISI KOHAEHCATOPA;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUN:
MEXaHUYECKOE [IBJKEHHUE, TEIUIOBOE [IB)KEHHE YacTHUI[ BEIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, Mu(dy3us, ucrnapeHue,
KUIEHUE U KOHAEHCALNS, TUIaBICHUE U KPUCTAIUIN3ALIMS, HAlPABICHHOCTh
TEIJIONEePeIaun, IEKTPU3ALUS TeJ, SKBUNOTEHIMAIbHOCTh TOBEPXHOCTHU
3apsHKEHHOTO TPOBOIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
JIPYroil ¢ HCTIOJIb30BAHUEM MPSMbBIX U3MEPEHUN, IPU ’TOM KOHCTPYUPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJYYEHHON  3aBUCUMOCTHU
bu3nYecKUX BEIMYMH B BHUAE TrpadukoB ¢ Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTE  WM3MEpPEHU, JeaTh  BBIBOJABI 1O  pe3yJibTaTam
HCCIIEIOBAHUS;



MPOBOJUThL KOCBEHHBIC W3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPCHHs, OIECHUBATH aOCOTIOTHBIC U
OTHOCHUTEJIHHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTH OIBITHI IO MPOBEPKE MPEITIOKECHHOW TUIIOTE3bI: TUIAHUPOBATH
AKCTIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATU3UPOBAThH
MOJIYYEHHBIE PE3YyJbTaThl W JIeJlaTh BBIBOJ O CTAaTyce MNPEIJIOKEHHOMN
TUTIOTE3bI;

coOJr01aTh MpaBuiia 6€30MacHOro Tpy/Jaa NPy MPOBEICHUH UCCIIE0BAHUN B
paMKax  y4yeOHOTO  DKCIEepUMEHTa,  MpakTUKymMma W y4eOHo-
UCCIIEIOBATEILCKOM M TIPOCKTHOW JEATEbHOCTU C MCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemiath pacuy€THBIE 3aJayd C SBHO 3aJlaHHOM M HESIBHO 3aJlaHHOU
¢u3znueckol MOJEeIbI0: Ha OCHOBAaHMM aHAJIM3a YCIOBUS OOOCHOBBIBAThH
BbIOOp (u3nMueckoil MojaenH, OTBeUarolield TpeOOBaHUAM  3ajayw,
NPUMEHSTH (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH 1 ITOCTYJIaThl (PU3HUSCKUX
TEOPHUM TPHU HMCIOJIb30BAHMM MAaTEMAaTHUYECKUX METOJOB PEIICHUS 3ajad,
IPOBOJAUTH Pacu€Thl HA OCHOBAaHWUHU MUMEIOIINXCS JIAHHBIX, aHAJIM3UPOBATH
PE3YNBTATHl U KOPPEKTUPOBATH METOJIBI PEIICHUS C YYETOM MOTYYEHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3[eioB Kypca PU3MKH, a TaKKe UHTETpallui 3HAHUN U3 APYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM HAa U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA i1 OOBACHEHHS OCHOBHBIX
MPUHIIMIIOB PAaOOTHI U3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TE€XHOJIOTUYECKHUX MPOIIECCOB;

IPUBOUTH MPUMEPHI BKJIaJ1a POCCUNCKUX U 3apyO0eKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOW M MTPOU3BOICTBEHHOU
JESTENHPHOCTH YEJIOBEKA, CBS3aHHOW C (DU3MYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJOTHIECKON 0€30MacHOCTH, MPEACTABICHUA O PAIlMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TAaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH i JajdbHEHIIeTO pa3BUTHS YEIIOBEUECKOTO
00111eCTBa;

MPUMEHSTh Pa3JIMUHbIE CMOCOOBI PadbOThl ¢ HMHpOpManUend (PU3NIECKOTO
COIEpKaHUSI C WCIOJIB30BAHMEM COBPEMEHHBIX HMH(POPMAITMOHHBIX
TEXHOJIOTUH, TIPH STOM HCIOJIH30BaTh COBPEMEHHBIC HWH()OpPMAIMOHHBIC



TEXHOJOTUU JJIS TOUCKA, NEpepadOTKM M MNPEabSBICHUS Y4YEOHOU U
Hay4HO-TIOMYJISIPHOW MH(OPMAIMH, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(pOpMaIK, MOJYYEHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O U  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UH(POpMALIUK;

IPOSBIIATD OpraHu3alMOHHbIE U NO03HABATEJIbHBIC YMEHUS
CaMOCTOSATEIBLHOTO NPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHINIOJHEHUS
IPOEKTHBIX U YU4EOHO-UCCIEeI0BATENbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIpPENesiTh AEsATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBaeMO POOIEMBbI;

IPOSIBIIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIIS.

K koHnity oOyuenus B 11 knacce npeIMeTHbIC Pe3yJIbTaThl HA YTIIYOJIEHHOM YPOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb PUUKHU B SKOHOMUYECKOM, TEXHOJIOTUUYECKOM, COITUATBHOM
U ITHYECKOM cdepax IesTeIHbHOCTU YeIOBEeKa, POJib U MeCTO (M3HUKHU B
COBPEMEHHOW Hay4YHOU KapTHHE MUPA, POJIb ACTPOHOMHUH B NMPAKTHUUECKOU
JeSITEIbHOCTH YeJOBeKa M JaJIbHEHIIIeM HayYHO-TEeXHUYECKOM pPa3BUTHH,
3HAYCHUE OIHUCATEIIbHOW, CHUCTEeMATU3HPYIOIICH, OOBSICHUTEIbHOU U
IPOTHOCTUYECKOW (DYHKIIUNA (U3UYECKOW TEOPHH — DJIEKTPOIUHAMHKH,
CIEIUATbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (U3HKH, pPOIb
buzudeckoir Teopur B (POPMHPOBAHMHU TIPEACTABICHUN O (Pu3HUeCcKOoit
KapTUHE MHpa, MECTO (HU3NYECKOM KApTHUHBI MHUpa B O0OIIEeM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O TIPUPOJIE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIeH (U3UUECKUX TEJl U MPOIIECCOB
(SIBJICHMIA): OJTHOPOIAHOE DIEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE TOJIA,
rapMOHUYECKHE KOJIeOaHWs, MaTeMaTHUYECKUN MAaSTHHUK, WJCaTbHBIN
IPYKUHHBIHA MasITHUK, rapMOHUYECKUE BOJTHBI, U7CaTbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyath ycIOBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (DU3UIECKUX
3aKOHOB, TIOHMMAaTh BCEOOINN XapakTep (PyHIaMEHTATbHBIX 3aKOHOB U
OTPaHUYCHHOCTH UCIOJIH30BAHUS YACTHBIX 3aKOHOB;

AHANM3UPOBATh U OOBSICHATH SJEKTPOMATHUTHBIE TMPOIIECCHI M SBIICHUSA,
WCIIOJIB3YSI OCHOBHBIC TIIOJIOKEHUS W 3aKOHBI DJJIEKTPOJAWHAMHUKUA H
CIEIUATbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUS



ANEKTPUYECKOro 3apsiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
JNEKTPOMArHUTHOM  uHAYKUMM, npaBwio  Jlernma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHHMSI CUJIbI TOKA, IIOCTYJIAThI CIIEUAIbHON TEOPUU OTHOCUTEIBHOCTH
OUHINTEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCTIONIb3YS
NOJIO)KEHUsSI ~ KBaHTOBOM  (¢u3uku  (ypaBHeHHME  ODHHIITEHHA I
dotorddexra, nepBblil U BTOpoi nocTynaTel bopa, mpuHIUI COOTHOLIEHUS
HeomnpenenéHHoctei ['eiizeHOepra, 3akOHbI COXpaHEHUsS 3apsA/lOBOTO U
MacCOBOT'0 YHCEI ¥ DHEPTUU B SJEPHBIX PEAKIHUAX, 3aKOH PaInOaKTUBHOTO
pacmnajna);

ONMKCHIBATh (DU3UYECKUE MPOLECCHl M SIBJACHUS, HCMOJIb3YysS BEIUYHHbI:
HANPsLDKEHHOCTD AJEKTPUYECKOTO MOJIs, MOTEHIHAN 3JEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIAS CHJIA, WHIYKIHUS
MarHUTHOT'O TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, UHIYKTHUBHOCTb,
ANEKTPOABMKYILAS CUJIA CAMOMHIYKIUU, HSHEPTHsi MArHUTHOTO TOJS
IPOBOJAHHUKA C TOKOM, PEJIITUBUCTCKUIN UMITYJIbC, ITOJIHAS YHEPTHUSl, SHEPTHSI
MOKOSI CBOOOTHOM YaCTHUIIbI, JHEPTUS U UMITYJIBC (HOTOHA, MACCOBOE YUCIIO
Y 3apA] sipa, SHEPTUs CBA3U A11pa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
ANIEKTPOMArHUTHAsI UHIYKIUS, CAMOUHIYKIIMS, PE30HAHC, HHTEPPEPEHIIHS
BOJIH, Audpakuus, IJUCHEPCHs, TOJHOE BHYTPEHHEE OTpaKeHHE,
dboToanekTpuaeckuii 3 ekt (hotorddexr), anbda- u 6eTa-pacnasl saep,
ramMmma-usiaydeHue saep, Gu3nuecKue MpUHIUIBI CIEKTPAIIBHOTO aHAIH3a U
paboTHI Ja3epa;

ONpENENATh HANpABICHUE HWHAYKIMM MarHUTHOTO MOJII MPOBOJHHMKA C
TOKOM, cuiibl AMmrnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIATaIIAE ACTPOHOMHMYECKHE MOHSTHS, TEOPUU U
3aKOHBI JIJII aHalM3a ¢ OOBSACHEHHS  (U3UYCCKHX IIPOIIECCOB,
OPOUCXOIAIIMX B 3BE34aX, B 3BE3AHBIX CUCTEMAax, B MEXKIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHoi;
IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUH, NpPH 3STOM KOHCTPYHPOBATh
YCTAaHOBKY, (PUKCHUpOBAaTh  pe3ynbTaTbl IOJYYEHHOW 3aBUCHUMOCTH
bu3nYecKUX BEIMYMH B BHUAE TrpadukoB ¢ Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTE  M3MEpPEHUM, JejlaTh  BbIBOABI [0  pe3yJibTaraM
HCCJIEI0BAHMS;



MPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3UUECKUX BEIMYMH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ W3MEPEHHsI, OLICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKEHHON TUIIOTE3bI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3HI;

OTKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUIA;
co0ro1aTh MpaBuia 0€30NMacHOro Tpy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMkKax  y4eOHOTO  OKCIIEPHMEHTa,  MpakTUKymMa W ydeOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON MIEATENHHOCTH C HWCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemats pacuy€THble 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOU
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKue MOJENH, OTBEYANONIME TPEOOBAHUAM 3aJa4yd, TPUMEHSTH
(GopMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (YU3HMUECKUX TCOPHi
NpU  WCIOJNB30BAHMHM MAaTeMaTHYeCKUX METOJOB pEIICHUS  3ajad,
IPOBOAUTH Pacu€Thl HA OCHOBAaHUHU MUMEIOIIUXCS JaHHBIX, aHAJM3UPOBAThH
PE3YNBTATHl U KOPPEKTUPOBATH METOJIbI PEIICHUs C YUYETOM MOJYyYEHHBIX
PE3YNIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpAlMd 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMIOYKY PACCYKJIEHUI C OTIOPOI Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

HNPUBOAUTH IPUMEPHI BKJIa/1a POCCUHCKHUX U 3apYOEIKHBIX YIEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHUH;

aHaJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (PU3MUYECKUMHU TPOIECCAMH, C
MO3UILMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUHM O PallMOHATIBHOM
OPUPOJOTIONB30BAHUM, @ TaKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUIN
HAyKM W TEXHOJIOTUH s JajbHEHIIero pa3BUTHUS UEJIOBEUYECKOTO
o01IecTBa;

MIPUMEHSITh Pa3JIMuHbIE CIOCOOBI PabOThl ¢ MHpoOpManuend (PU3NIECKOTO
COJEp)KaHUSI C HCIOJB30BAaHMEM COBPEMEHHBIX MH()OPMALIMOHHBIX



TEXHOJOTUH, IPH 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MpEeAbSBICHHUS Yy4eOHOU H
Hay4HO-TIOMYJISIPHOU MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uHbOpMaLK, TOJYYEHHOW U3 PA3IUYHBIX HCTOUYHHUKOB, KPUTHUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro HMH(GOpPMAUI0O M  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

POSBIIATD OpraHu3alMOHHbIE U NO03HABATEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNS HOBBIX 3HAHUI B MPOLIECCE BBHITOJIHEHUS
IPOEKTHBIX U YU4EOHO-UCCIEeI0BATENBCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pa3IUYHbIX COLMAJIBHBIX pOJEH,
IUTAHUPOBATH PAOOTy TPYIIIbI, PAlMOHAIBHO PACHpPENesTh AesATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBaeMOM IPOOIEMBbI;

NPOSIBIIATh MOTHBALIMIO K Oyaymieil mpogecCuoHaIbHON JAESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paznea 1. HAYYHBIM METO/ ITIO3HAHUS ITIPUPOIbI
11 Hay4Hnslii MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1
33 ArperatHblie cocTosiHUS BemiecTBa. da3oBbie 14 1
TIepexo/Ibl
Utoro no pazneny 49
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE T0JIE 24 1
4.2 I1oCTOSIHHBIN 2NEKTPUUYECKUI TOK 24 1




4.3 Toku B pa3nu4HBIX cpenax 6
Hroro no pazgeny 54
Pasnen 5. ®DUSHMUECKHWI MPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KVIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E 1IoJ1e 14
1.2 DNeKTpOMarHUTHAasE MHIAYKLNS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHn4ecKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTPOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 Ocnosst CTO 5 1
Htoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15

4.2 ®dusznka aroma 5

43 ®du3mMKa aTOMHOTO ]pa U 3J€MEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' TS TeTbHOCTH, TPUOOPETEHHOTO TIPH
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
1 ®usznka — pyHIaMeHTaJIbHas HayKa O 1
IpUpoJie
9 Hayunb1ii MeTO1 MO3HAHUS U METOIBI 1
UCCIEeIOBaHUS (PU3NYECKUX SBJICHUN
DKCIEPUMEHT U TEOPHUA B MPOILIECCE
3 no3HaHus npupoapl. Habmonenne u 1
IKCIIEPUMEHT B (PH3HKE
4 Crioco0Ob1 u3MepeHus GPU3HIECKIX 1
BEJTUYMH
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUN (PU3UISCKUX 1
BEJTUYHH
MopenupoBanue B ¢pusuke. Posb u mecto
5 ¢bu3ukn B GOpMHUPOBAHUN COBPEMEHHOM 1
Hay4YHOU KapTUHBI MUPA, B IPAKTHYECKON
NEeSITEeNbHOCTH JIIOeH
Mexanuueckoe nBmkeHue. Cucrema
7 otcueTa. OTHOCUTEIBHOCTD 1

MCXaHHUYCCKOI'O ABUXKCHU . HpSIMaH n
o6paTHas[ 3aJa49u MCXaHUKH




Pannyc-BexkTop MaTrepuasbHON TOYKH, €70
IIPOEKLIUY HA OCU KOOPJAUHAT.
Tpaekropus. [lepemenienue. CKopocTb.
Hx npoekiuu Ha 0OCH KOOpAWHAT

PaBHOMEpPHOE IPAMOIIMHEWNHOE IBHYKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JABH>KEHUS

10

CrnosxeHune nepeMeIieHnii U CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMepHoe nBmxkeHne. MrHoBeHHast
CKOpocCThb. Yckopenue. [Ipamonmueitnoe
ABUXXCHUE C ITIOCTOSAHHBIM YCKOPCHUEM

12

I'padmyeckoe onucanue NpSIMOIUHEHHOTO
JBY)KEHUS C IOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoe majieHre. Y CKopeHue
cBOOOHOTO MMaJeHuUsI. 3aBUCUMOCTE
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU M UX TpaduKu

14

JIBuxkeHue tena, OpOIIeHHOTO MO YTJIOM
K TOPU30HTY

15

KpuBonuneiitHoe nBuxenue. [Iprxenue
110 OKPYXHOCTH. YTJIOBas U JIMHEWHAas
ckopoctb. [lepuoa u yactoTa.
LleHTpOoCTpEeMHUTEIIBHOE 1 TIOJTHOE
yCKOpEHUe

16

KonTponsHas pabota o Teme
"Kuuemartuka"




IIepsblif 3axk0oH Hprorona. uepuuanbusie
cucremsl orcuéra. [IpuHuun

17 OTHOCHUTEIBHOCTH [ anmuies.
HeunepuinansHbie CUCTEMBI OTCUETA

18 Cuna. PaBHozelicTByro1as cuiia. Bropoit
3akoH Herotona. Macca

19 Bzanmopeiicteue Ten. Tpetnii 3akoH
Hprorona

20 [Ipunnun cynepno3uruu cui. Pemenne
3a/1ay Ha IpUMEHEeHne 3aKk0oHOB HproToHa
3aKO0H BCEMHPHOTO TATOTEHHUS.

21 DKBUBAJICHTHOCTh TPABUTALIMOHHOW U
MHEPTHOUN MaccChl

99 Cuna TsDKecTH M ycKopeHue cBoOOHOTO
MaJeHUs
JIBukeHre HeOECHBIX Tel U UX

23 HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMUYecKasi CKopocTb. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUsbl Cuil

25 TpeHus. [IBHKEeHUE B KHUIKOCTH H rase C
y4€TOM CHUJIIBI COTIPOTHBIICHUS CPEJIBI

26 Hasnenue. ['uapocraTuyeckoe AaBieHUE.
Cuna Apxumena
AOGCOTIOTHO TBEPOE TEIO.

27 ITocTynarensHo€E M BpalaTeJIbHOE

ABHUIKCHUC TBCPAOTO TCIIa




28

MoOMEHT CHIIBI OTHOCHUTEIEHO OCH
BpaieHus. [linevo cumbl

29

CrnosxeHune cuil, IPUIOKEHHBIX K
TBepIoMy Tery. LleHTp TspkecTH Tena.
YcnoBus paBHOBECHS TBEPIOTO Tea.
Bunael paBHOBECHS

30

Pemenne 3amau

31

KonTponsHas pabora o teme
"NMuunamuka. CtaTtuka TBEpIOTO Tena"

32

NMnynbc MaTepHaTbHONW TOUYKH, CUCTEMBI
MaTepuaibHbIX Touek. LlenTp macc
CUCTEMBI MaTEpPHAJIBHBIX TOUYEK. Teopema
0 JIB)KEHHMH LIEHTpa Mace

33

NmMmynbe critbl 1 U3MEHEHUE UMITYJIbCa
Tesa. 3aKOH COXpaHCHUsI UMITYJIbCa.
PeaktuBHOE nBIKEHUE

34

MoMeHT uMnyibca MaTepUaIbHON TOUKH.
[IpencraBienue o COXpaHEeHUU MOMEHTA
HMITYJIbCa B LEHTPAJIbHBIX MOJSIX

35

Pemrenue 3agau

36

PaGora cuibl Ha MaJIOM U HAa KOHEYHOM
nepemeneHuu. ['padguueckoe
npesicTaBieHne paboThl CUiIbl. MOIIHOCTh
CHJIBI

37

Kunernueckas sueprus. Teopema 00
U3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHUAIBHON TOUKH




38

[ToTeHIManpHbBIE U HEIOTEHIIUAIBHBIE
cuisl. [loreHnumansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTb

39

Tperbsa kocMuyeckasi ckopocTb. CBsI3b
paboTHI HETTOTEHITUATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM DHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHU4YECKON YHEPTUU

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHyium s UieanbHOM
KHUJKOCTH

41

KonTtponpHas padoTa o Teme "3aKkoHbI
COXpaHEHUs B MEXaHUKe"

42

Pa3BuTure npenacraBieHuii o0 Ipupoie
Ter1oThl. OcHOBHBIE NoJI0KeHUsI MKT.
Juddysus. BpoyHoBckoe nBrMKeHNE

43

CrpoeHue ra3000pa3HbIX, )KUJIKUX U
TBEPABIX TeJ. XapakTep ABMKCHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIECTBA

44

Macca u pa3Mepbl MOJIEKYJT (AaTOMOB).
Komnuectso BemectBa. IlocrostHHAs
ABoraipo

45

Temnepatypa. TennoBoe paBHOBeCHE.
IIkana Lenbcus

46

Pemenue 3amau

47

NneansHbIi ra3. I'a30BbIe 3aKOHBI

48

Ypasaenne Menaeneena-Knanelipona.
Pewrenue 3anau




49

AbcomoTHas Temreparypa. 3aKoH
JanproHa

50

I/I3OHpOII€CCI)I B HACAaJIbHOM ra3€ €
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

51

I'paduueckoe mpeacraBieHne
M30TIPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa

52

OcnoBHoe ypaBHeHne MKT

53

Pemenne 3amau

54

CBs13b aOCOTIOTHON TeMIepaTyphbl
TEPMOANHAMHYECKON CUCTEMBI CO
CpeaHEeN KUHETUYECKON dHEepruen
MOCTYNATENbHOTO TEIJIOBOTO JIBUXKEHUS
€€ yacTuill

55

O00011IeHne U cucTeEMaTU3aINs 3HAHUN
no teMe "OcuoBel MKT"

56

KonTtponsHas padota o reme "OCHOBBI
MKT"

57

TepMoauHamMuyeckas cucrema. 3alanue
BHEIIHUX ycioBui jyist T/l cuctemsl.
Bueminue u BHyTpeHHUE MapaMeTPhI.
ITapameTpsl T]] cucteMbl Kak cCpegHUE
3HA4YCHMS BEJIMYMH, OIMCHIBAIONINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58

Hynesoe Hauasio TepMOIMHAMUKH.
CamonpousBosibHas penakcanus T[]
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO




59

Mogeins ueanpHOTO ra3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
IIPUMEHHUMOCTH 3TOU MOJENH

60

YpaBuenne MeHneneeBa-Kianelipona u
BBIpaKEHUE I BHYTPEHHEN SHEPrun

61

BeIpaxenue 11 BHyTpEHHEN SJHEPrUn
OJIHOATOMHOTO HJICAJIBHOT'O Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

62

DnemeHTapHas paboTa B TEPMOJUHAMHUKE.
Boruncnenue paboTel 1o rpaguky
nporiecca Ha pPV-auarpamme

63

Tennonepenada kak croco0® U3MEHEHUS
BHyTpeHHe# 3Heprun T]] cuctemsr 6e3
COBEPILICHHS pabOTHI

64

KonBekmusi, TermionpoBOIHOCTb,
M3ITy4YCHHUE

65

KommuectBo Temiorsl. Temno&éMKoOCTh
Tena. Y neabHas U MOJISIpHAs
TEII0EMKOCTH BelleCTBA. Y AeIbHAs
TEIJIOTa CTOPAHMS TOTLJIMBA

66

Pacuér xonmuuecTBa TEIIOTHI NTPU
Terionepeaaye

67

[Tonsarue 06 anrabaTHOM TIpoIIecce.
[IepBrIil 3aKOH TEPMOAUHAMUKHU

68

KonnuecTBo TemnoTs! 1 paboTa Kak Mephbl
U3MeHeHus BHyTpeHHel sHepruun T /1
CUCTEMBI




69

BTopoii 3aKOH TEPMOAMHAMUKY IS
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpatnumMocTs mpupoaHBIX
MIPOIIECCOB

70

[TpuHIUIIBI AEACTBUS TEIJIOBBIX MAIIWH.
KII

71

MaxkcumanbHoe 3HaueHue KITJ. [ukn
Kapuo

72

Pemenne 3amau

73

DKOIOTHYECKHE ACIIEKTEI HUCITOJIL30BaHUS
TEIUIOBEIX IBHUTAaTeleil. TemmoBoe
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl

74

Pemenue 3agau

75

O00011eHre U cUcTEMaTU3aINs 3HAHUN
no teme "Tepmoauuamuka. TennoBsie
MaIIuger"

76

KonTtponbHas padoTa o Teme
"Tepmoannamuka. TernaoBble MalliuHb"

77

[TapooOpazoBanre U KOHICHCAIIHSL.
Hcnapenue u kumnenue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHUs

78

HacrlenHbpie 1 HEHACKHIIIICHHbBIE I1aps.l.
KadgecTBeHHas 3aBUCUMOCTh INIOTHOCTH U
JAaBJICHUA HACBIICHHOTI'O I1apa OT
TEMIICPATYpPhI, UX HE3ABUCUMOCTL OT
00BEMa HACBhIIICHHOTO I1apa.
3aBUCHMOCTD TEMIICPATypPhbl KUIICHUS OT
JaBJICHHUA B ) KUAKOCTHU




Brnaxxnocts Bo3myxa. AGCOTIOTHAS U

7 OTHOCHTEIIbHAS BIAKHOCTD

80 Pemenue 3amau
TBépnoe rteno. Kpucramnmueckue u

81 amop(dHbIe Tera. AHU30TPOIHUS CBOMCTB
KPHUCTAJIIOB

82 [TnaBnenue u KpucTAIUIH3ANHA. Y IEITbHAS
TeruioTa miasneHus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTsxkenue

83 u oxarue. Casur. Monayns FOnra. IIpexen
yrapyrux nedopmaruii
TermmoBoe pacmmpeHne KUIKOCTEN U

84 TBEPIBIX TeJI. AHTaPMOHHM3M TEIUTOBBIX
KOJIEOaHUIT YacTHI] BEIIECTBA

85 [IpeobpazoBanue 3HEprUU B (Ha30BBIX
nepexoiax

86 VYpaBHeHUEe TEIIOBOTO OaaHca

87 Pemtenue 3amay
[ToBepXHOCTHOE HATSKEHUE.

88 Kanwnnsapueie sBnenus. JlaBinenue noa
WCKPUBJICHHON TTOBEPXHOCTHIO KHUAKOCTH.
®opmyia Jlamtaca
O06001eHne u cucTeMaTu3anus 3HaHu’

89 1o Teme "ArperatHbie COCTOSIHHS
BemecTBa. das3oBbie nepexoap”
KonTponeHas paboTa o teme

90 "ArperaTHble COCTOSIHHSI BEILIECTBA.

®da30BbIe NIEPEXObI"




91

OnexTpusanus Tea U €€ IposBICHUSI.
Dnektpuyeckuii 3apsia. [[Ba Bunia
AIIEKTpUYECKHX 3apsaoB. [IpoBoaHUKH,
JMRJIEKTPUKH | TTOJTYITPOBOHUKA

92

DneMEeHTapHBIN ANEKTPUUECKUI 3apsil.
3aKOH COXpPaHEHUs AIEKTPUYECKOTO
3apsaga

93

B3anmonerictue 3apsioB. TodyeuHsle
3apsabl. 3akoH Kynona

94

Pemenue 3agau

95

Dnekrpuyeckoe noJie. Ero aeiicterue Ha
ANEKTPUIECKHUE 3aPSIbI

96

Hanpsok€HHOCTB AMEKTPUYECKOTO TOJIS.
[TpoOubIii 3apsn. JInHMM HANPSHKEHHOCTH
aneKTpudeckoro nois. OqHOPOIHOE
ANEKTPUYECKOE IMOJIe

97

HOTGHHI/IEUII)HOCTB SJICKTPOCTATHUYCCKOI'O
noasa. PasHOCTh NOTEHIIMATIOB 1
HAIIps>XKCHUEC

98

HOTGHHI/IaJ'IBHaj[ OHEPrus 3apsaa B
OJICKTPOCTATUYCCKOM IIOJIC. HOTCHHI/IEUI
QJICKTPOCTATHUYCCKOI'O I10JIA

99

CBs3b HaHpH)KéHHOCTI/I I10JIA U1 PA3HOCTH
IMOTCHIHAJIOB JIA 3JICKTPOCTATUYCCKOI'O
TI0JIA

100

[IpuHIMIT CynEepnO3ULINU ANEKTPUUECKUX
nojen

101

Pemenue 3amau




[Tosie Toueunoro 3apsaa. [lose

102 .
PaBHOMEPHO 3apsHKEHHOU chepsl
[ToJsie paBHOMEPHO 3apsKEHHOTO 1O

103 00béMy mapa. [Tone paBHOMEpPHO
3apsHKEHHONW OECKOHEYHOM TIIOCKOCTH

104 [IpoBOAHMKH B 3IEKTPOCTATHUECKOM
noJjie. YCcIoBrue paBHOBECHS 3apsiIOB

105 JIMBIIEKTPUKY M TIOTYIIPOBOHHUKH B
ANEKTPOCTATUUECKOM I10JIE
Konnencarop. DneKkTpo€MKOCTh

106 KOHJICHCATOpa. DIEKTPOEMKOCTh
TJIOCKOTO KOHJIEHCATOPa

107 [TapannensHO€ coemMHEHUE
KOHJICHCAaTOPOB

108 [TocnenoBarensHOE COEAUHEHNE
KOHJICHCAaTOPOB

109 DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa

110 Pemtenue 3amay

111 JIBr>keHue 3apsSKEHHOW YaCTUIIbI B
OJIHOPOJHOM DJIEKTPHUUECKOM TOJIe

112 Pemenue 3amay

113 O06001eHne u cucTeMaTu3anus 3HaHu’
1o Teme "Jnekrpuyeckoe nojue"

114 KounTtponbHas pabora o teme
"Onextpuueckoe noie"”
Cuna Toxka. [locTostHHBIN TOK. Y CIOBHS

115 CYLIECTBOBAHUS MOCTOSIHHOTO

QJICKTPUYICCKOT'O0 TOKA




116

Ucrounuku toka. Hanpsbxenue u 3/1C

3axon Oma Juid yyacTKa LEnu.

117
DNEKTPUUYECKOE COIIPOTUBIICHHUE
3aBUCUMOCTb COTIPOTUBIICHUS

118 OJIHOPOJIHOTO MTPOBOJIHUKA OT €r0 JITTUHBI
Y TUTOIIA U TIOTIEPEYHOTO CCUCHUS

119 YaenpHOE COMPOTUBIICHHUE BEIIECTBA.
Pemenue 3amau

120 [TocnenoBarensHOE, TAPATUICTHLHOE,
CMEIIAaHHOE COCAMHECHHE TTPOBOIHUKOB

121 Pacuér pa3BeTBIIEHHBIX JIEKTPHUCCKUAX
neneii. [IpaBuna Kupxroda

122 Pemrenue 3amay

123 PaboTa anekTpuueckoro Toka. 3akoH
Hxoyna —Jlenua

124 Pemtenue 3amay
MOIIHOCTD JEKTPUUYECKOTO TOKA.

125 TennoBas MOIITHOCTb, BhIEIIEMas Ha
pesucrope

126 Pemtenue 3amay

197 O/JIC 1 BHyTpeHHEe CONIPOTUBIICHHE
HMCTOYHHKA TOKA

128 3akon OMa 715 IOJTHOM (3aMKHYTOM)
ANEKTPUYECKON LIeTn

129 Pemenue 3amau

130 MOITHOCTh UCTOYHUKA TOKA

131 KopoTkoe 3aMbikanne




132

KOHHCHC&TOP B IICIIM IIOCTOSHHOI'O TOKa

133 Pemenue 3amau

134 Pemenue 3agau o reme "[locTostHHBIM
ANEKTPUIECKUH TOK"

135 Pemenue 3amgau o reme "[locTostHHBIM
ANEKTPUIECKUHN TOK"

136 Pemenue 3amgau mo reme "[locTostHHBIM
ANEKTPUIECKUH TOK"

O060061eHre u cucTeMaTu3alus 3HaHun

137 1o Teme "[I0CTOSIHHBIN 3JIEKTPUYECKUN
TOK"

138 KonTtponsHas padoTa o teme
"[ToCTOSHHBIN 3JIEKTPUYECKHUN TOK"
DnexTpuyeckas IpoBOJUMOCTh

139 Pa3IUYHBIX BEIIECTB. DJIEKTPHUIECCKHI TOK
B MeTasuiax. CBEepXMnpoBOAUMOCTb
DIIEKTPUYECKHUI TOK B paCTBOpax u

140 pacriaBax 3JeKTPOJIUTOB. 3aKOHBI
Dapagest 15 SIEKTPOTIU3a

141 DNeKTpUYECKHUid TOK B razax. [lmasma

142 DIEKTPUYECKUN TOK B BAKyyMe.
Bakyymubie npu0Oopbl

143 DIEKTPUYECKUN TOK B MOJTYIPOBOJHUKAX

144 [TonynpoBoAHUKOBBIE TPUOOPHI
Du3NYEeCKUN PAKTUKYM I10 TEME

145 "N3mepeHue CUIIbl TOKA U HATIPSKEHUS B

LTI MOCTOSHHOT'O TOKa IIpHU NOMOIIIU
AHaJIOT'OBbIX U I_II/I(I)]I)OBBIX




M3MEPHUTEIbHBIX MPUOOPOB" MK
"3HakoMCTBO ¢ M (ppoBoil MTabopaTopueit
no ¢usuke. [Ipumepsr n3mepenus
(U3NIECKUX BETTMYMH TPU TIOMOIIH
KOMITBIOTEPHBIX TaTYUKOB"

146

PuU3NYECKU IPAKTUKYM 110 TEME
"N3y4ueHrie HepaBHOMEPHOTO JIBUKEHUS C
LIEJIBIO ONPEAEIICHUS MTHOBEHHOM
ckopoctH"

147

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue yCKOpeHHUs IIpH
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JIIBM>KEHHWH 110 HAKJIOHHOM miIocKkocTH"
niy "HccienoBanne 3aBUCHMOCTH ITyTH
OT BPEMEHHM IIPH PABHOYCKOPECHHOM
NBIKeHUN"

148

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKopeHusi CBOOOHOTO
naaenus" win "M3ydenue nBUKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAIILHO"

149

DU3NYECKUH TPAKTUKYM 10 TEME
"N3yueHue IBUKEHUS TeJla 0
OKPY>KHOCTH C IMIOCTOSIHHOM 10 MOJIYJIIO
ckopocthio" wim "McciaenoBanue
3aBHCHMOCTH TIEPHOJ1a 0OpaIieHus
KOHHYECKOTO MasTHHUKA OT €ro
napameTpoB"

150

DuU3NYEeCKUH IPAKTUKYM I10 TEME
"N3mMepeHune paBHOACUCTBYIOIIENH CUIIBI




MIpU JBIKEHUH OpycKa 10 HAaKJIOHHOU
mockoctu" umu "IIpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHU JBUXKCHUS
OpycKka 10 HAaKJIOHHOH TIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”

151

PuU3NYECKU IPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH CHIT
YOPYTrOCTH, BO3HUKAIOUIUX B IPY)KUHE U
pe3nHOBOM 00paslie, oT ux aepopmanun’
nin "M3ydenne ABMKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
nérkuit 610K"

152

®u3N4eCcKuil IPAKTUKYM IO TEME
"N3mepenue ko3ppuirieHTa TpeHus mno
BEJIMYMHE YrII0BOT0 KO3 PHUIIHECHTA
3aBucumoctu Frp(N)" nmun
"UccnenoBanue IBMKEHUS OpycKa 1Mo
HAKJIOHHOM TIOCKOCTH C IEPEMEHHBIM
ko3 durmentom tpenus" nnu "M3yuenue
JIBH>KEHUS rpy3a Ha Bajly ¢ TpeHuem"

153

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue ycioBUl paBHOBECHUS
TBEPIOTO TeJa, UMEIOIIETO OCh
BpameHusa" win "KoHcTpyupoBaHue
KPOHIUTEHHOB U pacy€T CUJI yIpyroctu"
iy "M3ydeHne ycTon4MBOCTH TBEPIOTO
TeJa, UMEIOIIEro MIoMaab OOpsl"

154

DuU3NYEeCKUN PAKTUKYM I10 TEME
"N3MepeHune uMIynbca Tena 1no




TopMo3HOMY iyTu" nnu "M3mepenue
CHWJIBI TSITU, CKOPOCTH MOJIENH
IEKTPOMOOHIISI I MOIITHOCTH CHJIBI TSATH"
niu "CpaBHEHUE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIBI" WK
"UccnenoBanue coXpaHeHUsI UMITYJIbCa
P YIPYroM B3aMMOACHCTBUM" WK
"N3mMepeHne KHHETHYECKON SHEPTUH Tea
10 TOPMO3HOMY ITyTH"

155

PuU3NYEeCKU IPAKTUKYM I10 TEME
"N3yueHne H30TepMHUUECKOrO Ipo1ecca
(peKOMEHJ0BAHO HCIOIb30BaHHE
uudpooii 1abopatopun)" wiu
"M3ydyeHne n30XopHOTro mporecca’ uin
"N3yuenne n3o6apHOTO IIporiecca’ uim
"IIpoBepka ypaBHEHUSI COCTOSAHUS"

156

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue yaeabHON TEeI0EMKOCTH"
unu "HccnenoBanue mpouecca OCThIBAHUS
BemecTBa" win "MccnenoBanue
aguabatHoro mporecca" unu "M3yuenue
B3aMMOCBSI3U PHEPTUHU
MEXMOJIEKYJISIPHOTO B3aUMOICHCTBUS U
TEMIIepaTypbl KUIIEHUS KUIKOCTEH"

157

Ou3nyecKuil MPakTUKyM IO TEME
"N3y4yeHne 3akOHOMEPHOCTEN UCTIApEHUS
xuakocren" wim "M3mepenne ynenbHoOU
TETUIOTHI IJIaBJICHUS JIhJa" HIIN
"N3y4ueHne cBONCTB HACBILIEHHBIX TapOB"




wi "M3mepenne abCcoIOTHON BIaKHOCTH
BO3/yXa M OI[EHKAa MaCChl TIapOB B
nomernenun". M3mepenue kodddunrenra
MOBEPXHOCTHOTO HATSDKEHUS

158

PuU3NYECKU IPAKTUKYM 110 TEME
"HabimroteHue peBpaIieHus SHEPTUu
3apsKEHHOTO KOHEHCATOPa B SHEPTHI0
n3nydeHus ceroauonaa’ unm "M3ydyenue
MPOTEKaHHUs TOKA B LIEMH, COJICpHKAIIEH
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHIIMAJIOB (HAMPSKEHU)
MIPH MOCJIEeI0BATEIbHOM COEMHEHNN
KOHJIEHCAaTOPOB"

159

Pu3N4eCcKuil NPAKTUKYM I10 TEME
"HccneqoBanue CMENIAHHOTO COEIUHEHMUS
pe3ucropoB' win "M3MepeHue yenbHoro
COIPOTHUBJICHHS TPOBOJHUKOB" WIIH
"HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA
OT HANPSDKEHUS 1J1S1 J1aMIIbl HaKaJuBaHus"

160

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnronenune anekTpoaunsa" uim
"U3mepenue 3apsiia 0JHOBAJICHTHOTO
noHa" win "UccneqoBanue 3aBUCUMOCTHA
CONIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypsl” win "CHATHE BOJIBT-
aMIIEpHOM XapaKTEepUCTUKU Juoaa"

161

PesepBHslit ypok. O600mIeHE U
CUCTeMaTH3aIlusl 3HAHH 110 TeMe
"KunemaTtuka"




162

PesepBHelii ypok. O600IIeHNE 1
CUCTEeMAaTH3aIHsl 3HAHWIA 110 TeMe
"Iunamuxa"

163

PesepBHeIit ypok. O000IICHNE 1
CUcreMatru3sanus 3HAHUH 110 TEME
"Cratuka TBEpa0TO Tena"

164

PesepBubiit ypok. O60011eHNE 1
cHCTEeMaTH3alHs 3HAaHUH 110 TEMe
"3aK0HBI COXPAHEHHUS B MEXaHUKe"

165

PeseprubIit ypok. O6001eHNE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KNHETHYECKOU
Teopun"

166

Peseprubiit ypok. O6001IeHNE 1
CHCTEMAaTHU3aLUs 3HAHUH 110 TEME
"Tepmoannamuka. TernaoBbie MalIuHbB"

167

Peseprubrit ypok. O6001eHNE 1
CHCTEMAaTU3alMs 3HaHHUH 110 TeMe
"ArperatHbie COCTOSIHUS BEILIECTBA.
dazoBbIe IEPEXOBI"

168

PeseprubIit ypok. O6001eHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"OnekTpuueckoe mnojue"

169

PesepBuslit ypok. O6001IeHE U
cucTeMaTH3alys 3HaHUH 10 Teme
"IIoCTOSIHHBIN 2JEKTPUUECKUIN TOK"




PesepBHelii ypok. O600IIeHNE 1

170 cucreMaru3anys 3Hanui 1mo reme "Toku B 1
pasnuyHbIX cpenax”
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxririeckie u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThbI pecypest
B3anmMoielicTBrE MOCTOSTHHBIX MAarHUTOB
1 U MIPOBOJIHUKOB C TOKOM. MarautHoe 1
nosie. ['unore3a Ammnepa
Bekrop marautHOM mHAyKIuu. [IpuHmn
2 CYNEPHO3UIIMYA MATHUTHBIX ToJIeH. JInnnun 1
MAarHUTHOW MHIYKIIUH
3 MarsuTHoO€ T0JIe TPOBOTHHUKA C TOKOM. 1
OnbIT Opcrena
Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb
5 Pemtenue 3amay 1
6 [Ipumenenne 3akoHa Amriepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuna JlopeHiia, e€ HanrpaBJICHUE U
7 MOJyJb. JIBUKEHUE 3apsSKEHHON YaCTHILIbI 1
B OJJTHOPOJAHOM MAarHUTHOM IIOJIE
Pemenue 3amau
Pabota cunbl Jlopenna
10 Pewtenue 3amay
1 MarsuTHO€ 1oJie B BEILIECTBE. 1
deppoMarHeTuKHy, napa- U InaMarHeTuKu
12 OcHoBHBIE CBOMCTBa PepPOMArHETUKOB. 1

[Ipumenenue peppoMarHeTHKOB




Pemrenne 3agau mo reme "Marauraoe

13 "
moJie

14 Pemenne 3amau no reme "MarautHoe
moJie"

15 SIBneHue ANEKTPOMArHUTHON UHAYKIIUH.
[ToTok BekTOpa MarHUTHOM MHAYKLIMHU

16 OC unayKIMu

17 3aKOH AIEKTPOMArHUTHON UHIYKIIUH
®dapanes

18 Buxpesoe anekrpuueckoe mose. Toku
dyko

19 OJIC uHAYKINH B ABMOKYIITHXCS
MIPOBOTHUKAX

20 Pemtenue 3amay

21 [IpaBuso Jlenma

99 NupyktuBHOCTh. Karymika
WHAYKTUBHOCTH B LEMH MOCTOSIHHOTO TOKa

23 SBnenne camounaykiuu. IJ1C
CaMOMHAYKIINHU

24 DHeprusi MarHUTHOTO TOJISI KATYIIKU C
TOKOM. DJIEKTPOMarHMuTHOE T0Jie

25 Pemtenue 3amay

26 O0001Ienre ¥ cucTeMaTH3aIis 3HAHUH 110
Teme "DIeKTpouHaMuKa"

97 KonTponsHas pabota o teme

"OnexTpoauHamuka"




KonebarenvHas cucrema. CBoOOIHBIE

28 konebanus. ['apmMoHHUYecKre KoJIeOaHwst

29 KunemaTtnueckoe 1 fTHHAMHAYECKOE
OTIMICAaHUE KOJICOATCIIbHBIX JBUKCHHM
DHepreTudeckoe onucanue. BeiBos
JTUHAMUAYECKOTO OTUCAHUS

30 TrapMOHUYECKHUX KOJICOaHUH U3 HX
SHEPTreTUUECKOTO M KHHEMAaTUYECKOTO
OTIMCAHUS

31 Ammunrynaa u $asa konedanui
[lepuon u yactora kosiebanuii. [lepros
MAaJIBIX CBOOOIHBIX KOJIEOAaHUHI

32 MaTeMaTH4ecKkoro mastHuka. [lepuos
CBOOOTHBIX KOJIEOAaHUH TTPY)KUHHOTO
MasiTHUKa

33 3aryxatoniue KojeOanus. BeIHyXIeHHbIC
kosebanus. Pezonanc

34 ABTOKOJICOAHUS

35 Pemtenue 3amay
Ypok-koHpepenus "MexaHnuecKue

36 KoJIeOaHUsI B MY3bIKaJIbHBIX
HHCTpyMeHTax"

37 O06o001eHne u cucTeMaTu3alus 3HaHu| 10
TeMe "MexaHudeckue Koieoanus"

38 DNeKTPOMAarHUTHBIE KOJICOaHHUS.

KonebarenbHbIi KOHTYD




®opmyna Tomcona. CBsi3b aMILTUTY b

39 3apsia KOHJIEHCATOPa C aMIUTUTYAON CHITBI
TOKa B KOJICOATEIILHOM KOHTYpE

40 3aK0H COXpaHCHHSI SHEPTHUU B UACATHHOM
KoJ1e0aTeIbHOM KOHTYpE
3aTyxarolne MEeKTPOMarHuTHbIE

41 KoJiebaHus. BeiHyX1eHHBIC
AJIEKTPOMATrHUTHBIC KOJICOAHUS

42 [Iepemennslit TOK. Pe3ucrop u
KOHJICHCATOP B IIENTA IEPEMEHHOTO TOKa

43 Karyika HHIyKTHBHOCTH B TIETTH
MIEPEMEHHOTO TOKa

44 3akoH Oma Juis 2IeKTPUYECKO Lenu
MEPEMEHHOTO TOKa
MOoIIHOCTh NEPEMEHHOTO TOKA.

45 AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAUCHNE
CHWJIBI TOKA U HAIIPSDKEHUS

46 Pe3onaHc B 2yIeKTpUUECKOM HEeTTH

47 Pemtenue 3amay
WneansHbIif Tpancdopmatop.

48 [IpousBoicTBO, HIEpeaya U NOTpeOICHHE
ANEKTPUYECKOH SHEPTUU
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anektpolaneprun. Kynerypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUHU B
MOBCEAHEBHOM KU3HU

50 Pemenue 3amau

51 Pemenue 3amau




O00011IeHME U CUCTEMATU3ALMS 3HAHUM IO

52 " |
TeMe "DIeKTPOMArHUTHbIE KOJICOaHUs

53 Mexanudeckue BOJIHbI. XapaKTepUCTUKH
MEXaHUYECKUX BOJH

o4 CBoiiCTBa MEXaHHMYECKUX BOJIH

55 3ByK. XapaKkTEepUCTUKH 3ByKa

56 WNnudpa3syk u ynptpassyk. lllymoBoe
3arpsi3sHEHUE OKPYKAIOIIEH CpeIbl

S7 Pemrenne 3anau

58 DJIEKTpPOMAarHuTHbHIE BOJIHBI. M3myyeHue
ANEKTPOMArHUTHBIX BOJIH

59 DHeprus AMEKTPOMArHUTHBIX BOJIH.
CBoOICTBA AIIEKTPOMAarHUTHBIX BOJIH
[Ikana 37eKTpOMarHUTHBIX BOJIH.

60 [IpuMeHeHne 3eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY
[IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.

61 Pannonokamus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKaIoIIe cpeibl

62 KounTponbnas pabora o teme
"Konebanus u BoJHBI"

63 Caet. 3aKOH NPSAMOJIMHENHOTO
pacnpoCcTpaHeHus CBETa

64 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHENHOTO PACIPOCTPAHEHHSI CBETA

65 Ortpaxenue cserta. [1nockoe 3epkaio.

Coepuueckoe 3epKkao




[Ipenomnenue cBera. AGCOTIOTHBIN U
OTHOCHUTEIBHBIN MMOKa3aTelb

66 npenomieHus. [lonHoe BHyTpeHHEee
oTpakeHue. [IpenenbHbIi yroJ NojgHoro
BHYTPEHHETO OTPaKEHHS

67 Pemienue 3a1a4 Ha MpUMEHEHNE 3aKOHOB
OTpa)KEHHsI M TIPEIIOMIICHUS CBETa

68 Xon yder B mpusMe. Jlucnepceus cera.
CrnoxHblii cocTaB 6enoro ceera. et

69 JInn3bl. DOKYCHOE PACCTOSTHUE U
OTITUYECKAs CHJIA JINH3BI

70 [TocTpoenue n3o0pakeHui B INH3aX U UX
CUCTEMAax. YBEINYECHHE JINH3bI
Pemenue 3a1ay Ha mocTpoeHue

71 n300pakeHUH, TOTy4aeMbIX C TIOMOIIIBIO
JIUH3

72 I'na3 kak ontuyeckas cucreMa

73 Pemenue 3agau. [Ipenensl npuMeHMMOCTH
r€OMETPUYECKON ONTUKH

74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS

75 Jlucniepcus cBera

76 HNurepdepennus creta

77 KorepeHnTHbie HCTOUHUKHU. Y CIIOBUS
HaOII0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenune uHTEpHepeHINN

80 Hudpaxius ceera




Hudpaxuonnas pemeérka. Y cioBue

81 HaOJIO/ICHUS TJIAaBHBIX MAKCUMYyMOB

82 Pemenue 3amau

83 [ToriepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanusa ceera

84 Pemenue 3amau

85 CBeToBbI€ SIBIIEHUS B IPUPO/IE

86 O06o00meHre 1 cHCTEMAaTH3alKs 3HAHUHT 110
teMe "Ontuka"

87 KonTtponbHas paborta o teme «OnTuka»
I'paHUIBI MPUMEHIUMOCTH KJTACCHYICCKOM

88 MEXaHHUKH. 3aKOHBI AJICKTPOIHHAMUKH 1
MIPUHIIAIT OTHOCHUTEIIBHOCTH

89 [ToctynaTel cnennaibHON TEOPUH
OTHOCHUTEIILHOCTH
[IpocTpaHCTBEHHO-BpEMEHHON MHTEPBAI.
[IpeobpazoBanus Jlopenmna. Ycinosue

90 NpUIMHHOCTH. OTHOCHUTEIBLHOCTh
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHH
W COKpaIleHUE JJINHbI

o1 DHeprus U UMIYJIbC PEISITUBUCTCKOM
YaCTHUIIBI
CBsi3b Macchl € YJHEPTHEH U UMITYJILCOM

92 PENATUBUCTCKOM YaCTUIIBI. DHEPTHS
IMOKOS

93 PaBHOBecHOE TemIOBOE U3TyYEHUE

94 3akoH cMmenieHus Buna

95 I'unote3a M. IInanka o kBaHTaXx. ®OTOHEI




96

DHeprus U UMITyIbC GOToOHA

®otoadpdext. Onpitol A. I'. Ctonerosa.

o 3akonb! hoTodhdhekTa
VYpaBHeHnue DUHIITEHA 1151

98 dotorddekra. "KpacHas rpanumna"
doTorddekra

99 Jasnenue cera. Onbitel [1. H. JIeOeneBa

100 BoJsiHOBBIE CBOIICTBA YaCcTHIL
Bounnsl e bpoiins. JlnmuHa BOJHBI 1€

101 Bpoiins u pazmeps! 00671aCcTH JOKATH3AUN
JIBHOKYIIEHCS] YaCTHUIIbI

102 KopryckysipHO-BOTHOBOM Tyalin3m

103 Judpakuus >1eKTpOHOB Ha KPUCTALIaxX
Crnenunduka u3MepeHui B MUKPOMUPE.

104 CooTHoIIIeHHs HEOTIPEACIIEHHOCTEH
I'eitzenbepra

105 Pemenne rpaduyeckux 3ama4q

106 Pemenne pacy€THbIX 3a1a4
KontponbHas padoTa mo temam: "OCHOBBI

107 CTQO", "KopmycKysipHO-BOJIHOBOM
nyanuszm"
OnBITHI IO UCCIEAOBAHUIO CTPOCHUS

108 atoma. [ltanerapHas Mozenb atoma
Pezepdopna

109 IToctynarel bopa

110 Buner ciektpoB. CiekTp ypoBHEN

OHCEPTUH aToOMa BOAOPOJaa




111

CnoHTaHHOC B BBIHYXJICHHOC U3JIYYCHHUC
CBCTa

112

Jlazep

113

Hyxnonnas monxens siapa I'elizenOepra-
HBanenko. 3aps u MacCOBOE YMCIIO sAJpa.
M3oTonel. PannoakTuBHOCTE

114

3aKoH paJMo0aKTUBHOTO pacraja.
CBolicTBa HOHU3UPYIOLIETO U3ITyYEHUS.
BnusiHue pagnoakTUBHOCTH Ha KUBbIE
opranusmsl. [lozumerpus

115

OHeprus CBs3U HyKJIOHOB B siJIpe.
Anepubie cunbl. JledekT Macchl sapa.
SAnepHble peakuuu. SnepHpie peakTOpHl.
IIpo6aemsl ynpaBisieMoro TepMOsAEpHOrO
CHUHTE3a. DKOJIOTHYECKUE aCTIEKThI
Pa3BUTHSA AJEPHON SHEPTETUKH

116

MeTopl perucTpaly U UCCIeI0BaHMS
AJIEeMEHTaPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.
bapuoHbl, ME30HBI U JICITOHBI.
[Ipencrasnenue o CtangapTHON MOJEIH.
KBapk-riirooHHass MOJIeb aJJpOHOB

117

®duzuka 3a npenenamu CTaHaapTHOU
mojenu. TémHast marepust U TEMHas
sHeprus. EnnHCcTBO (hU3ndecKoit KapTHHBI
MHpa

118

OTansl Pa3BUTHA aCTPOHOMMUHU. 3HadeHue
ACTPOHOMHHU




119

[TpruMeHUMOCTh 3aKOHOB (PU3HUKH IS
00BsICHEHUS IPUPOJIBI KOCMHYECKHIX
00BEKTOB. MeTOIbl aCTPOHOMUYECKUX
HCCIEIOBAaHUN

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIBI,
panmoTesnecKoIbl, BHeaTMoc(epHas
aCTPOHOMHS

121

Bun 3Bé€3anoro He6a. Co3Be3ausi, spKue
3BE3/1bI, TNIAHETHI, UX BUJIMMOC JIBHKCHUEC

122

Comneynas cucrema. Comaite. CoHeuHast
aKTUBHOCTb. McTounuk sneprun CosHua u
3BE3]

123

3BE3/TbI, UX OCHOBHbBIE XapaKTEPUCTHKHU.
Juarpamma "crnieKkTpanabHbIN Ki1acc —
CBETUMOCTB"

124

3Be3 bl TIIaBHOM OCIEN0BATEILHOCTH

125

Buyrpennee crpoeHue 3BE3/1.
CoBpeMeHHbIE MPEJICTABICHUS O
MPOUCXO0XACHUHU U 3BOJIIOIMK CoJIHIIA U
3BE3. DTallbl )KU3HU 3BE3]

126

Muneunsiit [Iyte — nama [Manaktuka.
Tunel ranakTuk. YEpHBIE ABIPHI B SIpaAX
rajaKkTUK

127

Bcenennas. Pacmiupenne BeeneHHoM.
3akoH Xa06ma. Teopus bosbiioro B3pbIBa.
PenukroBoe u3nyyeHue

128

MacmraGHast cTpykTypa Beenennoit.
MeraraiakTuka




129

Hepeménnbie mpoOieMbl acCTpOHOMUU

130

Du3N4EeCKUH IIPAKTUKYM 110 TEME
"WccnenoBaHnue MarHiTHOTO TTOJIS
MOCTOSIHHBIX MAarHUTOB" MJIK
"UccnenoBaHue CBOMCTB
tbeppomaraernkoB" wiu "UccnenoBanue
JCHCTBUS TIOCTOSIHHOTO MarHuTa Ha paMKy
¢ TokoM"

131

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue cuiibl AMriepa" wiu
"N3ydyeHne 3aBUCUMOCTHU CHIIBI AMIiepa OT
cuibl Toka" i "OnpeneneHue
MarHUTHOM MHIYKIIMH Ha OCHOBE
n3MepeHus cuisl Ammepa'

132

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUA
AJIEKTPOMArHUTHON MHIYKIHUH'" WIIH
"OnpenesieHue UHIYKIIMA BUXPEBOTO
MarHuTHOTO MmoJs"

133

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBaHnue siBJICHUS CAMOMHIYKIUM"
win "COopka MOAENHU 3EKTPOMArHUTHOTO
reueparopa"

134

Ou3nyecKuil MPakTUKyM 10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJeOaHUi HUTSHOTO U MIPY>KUHHOTO
MasTHUKOB"




135

®u3N4EeCKUN IIPAKTUKYM 110 TEME
"IIpeoOpa3oBanne SHEPTUH B MIPY>KUHHOM
MasTHHKE"

136

PuU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue nmepeMeHHOTO TOKa Yepe3
I10CJIEIOBATEIIBHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKY U pe3UcTop" MiIn
"NccnenoBanue paboThl HICTOUHUKOB
CBETa B IIENH NIEPEMEHHOT0 TOKa"

137

@uU3NYECKUI IPAKTUKYM I10 TEME
"N3yueHne nmapaMeTpoB 3BYKOBOW BOJIHBI"

138

®u3NYeCKUil IPAKTUKYM IO TEME
"N3mepenue nmokazaressi IpeoMICHHS
crexna" i "Ilonydenne n300pakeHus B
CHUCTEME U3 IIOCKOTO 3epKaja U JUH3bI"

139

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUA OT BelleCTBa (Ha mpUMepe
XKuakux JuH3)" wim "M3Mepenue
(hOKYCHOTO pacCcTOSTHUS paCcCEUBAIOLINX
JUH3"

140

du3nuecKuil MPaKTHKYM 110 TEMe
"Habmronenne nudpakunm,
HHTep(EPEHIUHU U MOJISIPU3alnuy cBeTa"

141

dusnueckuil NpakTUKYM 10 TeEMe
"OnpeneneHue NMITyJIbCa U SJHEPTUH
PENATUBUCTCKUX YacTull (110
¢doTorpagusM TPEKOB 3apsKEHHBIX
YacTHI[ B MArHUTHOM Ti0J1e)"




142

®u3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepenue nocrossHHoM [1nanka Ha
OCHOBeE uccieoBanus Goroaddexra” min
"NccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAMO/] OT HaNpsHKEHUs"

143

@u3N4EeCKU IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3pekeHHOTO
aTOMAapHOTO BOJIOPOJIa M U3MEpPEHUE
nocrosinHOM Punbepra"

144

@uU3NYECKUI IPAKTUKYM I10 TEME
"HUccnenoBanue paauoakTUBHOTO (OHA C
HCMOJIb30BAHUEM JTO3UMETpA" WIIH
"N3yueHune moryiomeHus: OeTa-4acTuil
aIfoMuHNIEM"

145

DU3NYECKUH TPAKTUKYM 10 TEME
"HabOmaroneuus 38€31H0T0 HEOaA
HEBOOPYKEHHBIM TJ1a30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUHN ISl OTIPEICITICHUS
M0JIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIEC CO3BE3/TUs
CeBepHOro nojymapus u sipkue 3B€3/b1"
win "Habmonenus B Teneckon JIyHbI,
IJIaHeT, TYMaHHOCTEH U 3BE3AHBIX
CKOIUICHUH"

146

O000111eHHE U CUCTEMATU3ALNS 3HAHUN.
Poub ¢pu3nku 1 acTpOHOMUM B
SKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,




COLIMAIBHOM M 3TUYECKOH chepax
JESATEINbHOCTH YelIOBEKa

147

O0600uIeHre U CUCTeMAaTU3AIHs 3HAHUH.
Ponb 1 MecTo (pM3MKK U ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

148

O0600uIeHre U CUCTeMAaTU3aIHs 3HAHUH.
Ponb pusnueckoit Teopun B
(hopMHUpOBaHUHU TPEICTABICHHM O
(bu3nueckoi KapTUHE MUPa, MECTO
(u3nuecKoi KapTUHBI MHpa B OOIIEM pAILY
COBPEMEHHBIX €CTECTBEHHO-HAY4YHbIX
MPEJICTaBICHUN O TPUPOJIE

149

O0001IEHNE ¥ CUCTEMATHA3AIMS 3HAHUHA 110
teme "Kunematuka"

150

O0001IeHne U cucTEMaTU3aLMs 3HAHUI 110
teme "Kunematuka"

151

O0001IeHre U cCUCTEMATU3ALINS 3HAHUN 110
teme "Jlunamuka"

152

O06001IeHre U cucTeEMaTU3aLMs 3HAHUI 1O
teme "CraTuka TBep10ro Tena"

153

O06o01enre U cucTeMaTr3arys 3HaHUH 110
TeMe "3aKOHBI COXpAHEHHUS B MEXaHUKeE"

154

O06o0011eHre U cucTeMaTu3alus 3HaHU| 1o
Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETUYeCKOU Teopun”

155

O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110
teMe "Tepmonnnamuka. TemnnoBbie
MaIuHe"




156

O06o001eHre U cucTeMaTu3aus 3HaHU| 110
Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbI€ MEpexobl"

157

O000111eHNE ¥ cUCTEMATH3AIMs 3HAHUH 110
TeMe "DnekrTpuyeckoe mnoJie"

158

O0600menne u cucTemMaTu3aus 3HaHUK 110
teMe "TloCTOSIHHBIN 37eKTpUYecKuil TOK"

159

O060061eHre u cucTeMaTu3alus 3HaHu| 1o
teMe "Toku B pa3nuuHbIX cpeaax”

160

O00011IeH1E U CHCTEMATH3AIMS 3HAHUH 110
teMe "MaruantHoe noJe"

161

PeseprubIit ypok. O6001eHNE 1
CHUCTEMaTH3aIus 3HAHUH 110 TeEME
"OnekTpoMarHuTHas MHAYKIUS"

162

Peseprubrit ypok. O6001eHNE 1
CUCTEMATHU3ALM 3HAHUI [0 TEME
"MexaHandeckue Kojaeoanus"”

163

PesepBubIit ypok. O6001IeHNE 1
CUCTEeMaTH3alMsl 3HaHH 110 TeMe
"DJIeKTpOMarHUTHBIE KosieOanus"

164

PesepBubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"MexaHu4YecKue U dIEKTPOMarHUTHBIE
BOJIHBI"

165

PesepBHriit ypok. O600IeHE U
crcTeMaTH3allHs 3HaHUH 110 TeMe
"OnTuka"




166

PesepBHriit ypok. O600IIeHNE 1

cUucreMaTruni3alusa 3HaHPII>i I1I0 TECMC
"OcHoBrl CTO"

167

PesepBHeIit ypok. O600IICHNE 1
CHCTEeMaTH3alHs 3HAaHUH 110 TEME
"KopnyckynsipHO-BOJHOBON Ayayin3m"

168

PesepBubiit ypok. O6001eHNE 1
cucTeMaru3ais 3Hanui 1mo reme "duszrka
aroma"

169

PeseprubIit ypok. O6001eHNE 1
cucTeMatu3anys 3HaHui 1mo reMe "duznka
ATOMHOTO SI7Jpa U 3JIEMEHTAPHBIX YacTHIl"

170

Peseprubrit ypok. O6001eHNE 1
cHCTEeMaTH3alHs 3HAHUH 110 TEME
"DnemMeHTHl acTpoPu3uKu"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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