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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE CpeaHero oOIero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTenbHON Mporpammel, rpeacrabieHHbix B DI'OC COO, a Takxke
c yuérom denepanbHoil paboyedt nporpamMmbl BocniuTanus W KoHuenuuu
npenoaaBaHus yueOHoro mpeamera «Dusnka» B 00pa3oBaTeNbHBIX OpPraHU3alUsAX
Poccuiickoit denepanuu, peaau3yonux OCHOBHbIE 00pa30BaTebHbIE MPOIPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAaHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATENbHOCTh U3YUEHUSI TEM U pa3leioB
y4eOHOr0o mpeaMeTa ¢ y4éTOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3CH,
JOTUKM y4eOHOTO TMpOIEcCca, BO3PACTHBIX OCOOEHHOCTEH  00ywaroluxcs.
[Iporpamma no ¢Qusuke Aa€T OpeacTaBleHUWE O LEJsAX, COAEpNKaHUM, oOIen
CTpaTeruu OOYy4YCHUsS, BOCIHMTAHHMS W Pa3BUTHA OOYYAIOIIMXCA CpPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKd YyriayOnEHHOTO YpPOBHSI IMO3BOJSIET PEAM30BATh
3a/1ayu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBIICHUST CBOUX HWHTE/UICKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXKJIbIM
oOydJaromumMcsi, KOTOphIE HEOOXOAUMBI Ui TMPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1o ¢pusuke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (QU3MKM Ha YpPOBHE CpenHero oO0mero oOpa3oBaHUsA: JTUYHOCTHBHIE,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pPa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXcs, OCBOMBIIHX
nmporpaMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00I1ero 00pa3oBaHus Ha YTIIIyOJIEHHOM
yYpPOBHE, SIBIISIETCS CUCTEMHO-/IESITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma mo Gpu3uKe BKIIOYALT:

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

conepxkanue ydeoHoro npeamera «dusnka» Mo rojgaM o0ydeHusl.

[Iporpamma 1o ¢u3NKe HMEET TPUMEPHBIH XapakTep W MOXKET ObITh
WCIIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UMX MPOTPAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPUYECKYIO WHUIIMATHBY YUUTEIEH U
MPEIOCTABISET BO3MOXHOCTH [IJISl pEATU3allMd  PA3TUYHBIX METOJUYECKUX
MOJXOJIOB K TMPENoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TIPU YCIOBHH
COXpaHEHUS 00S3aTEIHHON YaCTH COJEPIKAHUS Kypca.

du3rka Kak Hayka O HamOoyiee OOMUX 3aKOHAX MPHUPOMABI, BHICTYIAs B
KauecTBe y4eOHOTO MpEeIMeTa B IIKOJIE, BHOCHT CYIIECTBCHHBIA BKJIAJl B CUCTEMY



3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB M SBICHMM, M3ydaeMbIX XUMHUEH, OUOJIOTHEH,
dusnueckoit reorpadueit u actpoHomwueil. Hcmonp3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUP ONpefeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPTEeTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYeHHs] HOBBIX MATE€pUAlOB C 3aJlaHHBIMU CBOMCTBaMU. M3yudeHue ¢usznku
BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHHN MPUMEHSTh HAyYHBIH METOJ MMO3HAHUS
IIPY BBITIOJIHEHUU UMU YYEOHBIX UCCIIEIOBAHUIM.

B ocHoBY Kkypca (pu3uKH Ha ypOBHE CpeJHEro 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIE MOYKHO PACCMATPUBATh KaK MIPUHLUIIBI €TI0 MOCTPOEHUSI.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEUW KypC SIBISETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qusumyeckux Teopuil. Beaymmum B Kypce sBhsieTcs
(dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus NpeANosiaraeT HCIOIb30BAHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMHU MPOoOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUWIOKEHUM H3YYECHHBIX TEOpUM M 3akOoHOB. [Ipu 3TOM paccMmaTpuBarOTCS Ha
ypOBHE OOIIMX MPEICTABICHUA M COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, H
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHMM IpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJOTHU, a Takke 0O0CYXICHUS
npo6JieM palMOHATIBHOTO MPUPOIOIIOIb30BaHUS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh MOCTPOEHO Ha
MPUHIMIAX CHCTEMHO-AEATENLHOCTHOTO moaxoaa. Jims ¢usuku peamuzamust 3TUX
MPUHIIMIIOB 0a3UpyeTCs Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOIO SKCIIEPUMEHTA KaK
MMOCTOSTHHO JIeHCTBYIOIIEero (akropa ydeOHoro mpomecca. Jimsa yrmyOGiaéHHOTO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOIO YYEHHMYECKOTO 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 npakTuKkym
npoBoauTcst 100 B koHie 10 u 11 kiaccoB, 1ubO MOCJE MEPBOTO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJiaccoB. BTopoit crocod — 310 mHTerpamust padot
MIPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX padOT, KOTOPbIE MPOBOASATCS B IMPOLECCE
u3ydyeHus paszaena (tembl). [Ipu sTomM moj paboTramMu MpakTUKyMa MOHUMAETCS
CaMOCTOSITEJIbHOE ~ HCCIEAOBAHHME, KOTOPOE TPOBOAMUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BHJIa O€3 MOIIaroBo MHCTPYKLHUH.

B nporpamme mo (@u3Mke cuUCTeMa YYEHUYECKOTO HSKCIEPUMEHTAa,
7a00paTOpHBIX padOT W MPAKTUKyMa NpeACTaBlieHa €IMHbIM mepeuHeM. Bribop
TEMATUKH JIJIS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUECKHX Pa0OT OCYIIECTBIISICTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPOLEecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOTO
IUIAHUPOBaHUSA W OcHauleHus: kabuHeta ¢usuku. Ilpu »TOM oOecmeunBaeTcs
OBJIaJICHNE OOYYalONMMHUCS YMCHHSIMHU TPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpEHUs, MCCIECAOBAHMS 3aBUCHUMOCTEH (DU3UUYECKUX BEIIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE YAENSeTCs pelIEHUI0 PACUETHBIX U KAaUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacU€THBIX 3a]]a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4U C SIBHO 3aJ]aHHOM
Y HESBHO 33JaHHON (PU3MUECKON MOJIEIBIO, MO3BOJISIONINE NTPUMEHSITh U3YUEHHbBIE
3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfena Kypca, TaKk U HHTETPHUPYs
NpUMEHEHHE 3HAaHUM U3 pa3HBIX pa3aesioB. JJig KaueCTBEHHBIX 3a7a4 IPUOPUTETOM
ABJIAIOTCS 3aJlaHusl Ha OOBACHEHHE/NpeNCcKa3aHue MPOTEKAHUsS (PU3HUYECKHUX
SBJICHUN M TIPOILIECCOB B OKPY’KAIOIEH >KU3HU, TpeOyrolue BhiOopa pusnyeckoi
MOJIENU JJI CUTYaIlM MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBHm ¢ TpedoBanmsiMu ®I'OC COO k MaTepuanbHO-TEXHHUYECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kypce Gu3nuku yriyoJ€HHOTO YPOBHS Ha YPOBHE
cpenHero ooOmiero oOpa3oBaHUsA JOJKEH H3y4aThCS B YCJIOBHSX MPEIMETHOTO
kabuneta. B kaOuHere GU3MKH JOKHO OBITH HEOOXOAMMOE JabOpaTOpHOE
o0opyaoBaHME IS BHITIOJIHEHHSI YKa3aHHBIX B POTpaMMe 1o (PU3UKE yUeHUYECKUX
OTIBITOB, TAOOPATOPHBIX PabOT U pabOT MPAKTUKYMa, a TAaK)Ke JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OOECIEYMBACT MOCTAHOBKY
MEPEUNCIEHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JIEMOHCTpAIui s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlabopaTtopHoe oOoOpymoBaHWE I YYCHHUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcst B BHIE TEMAaTHYECKUX KOMIUIEKTOB M 00ECIIeUMBAETCS B pacyére
OTHOTO KOMIUIEKTa Ha JBYX OOydalmwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO OOOPYIOBaHUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JTaOOpaTOPUI.

OCHOBHBIMM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

(opMHpOBaHUE MHTEpECa U CTPEMIICHUS OOydaloIMUXCi K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJE IMO3HaHUA U (PopMUpOBaHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

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

(dopMUpoBaHUE YMEHUN OOBSICHATH SBJICHUS C UCIOIb30BAaHUEM (PU3MUYECKHUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

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

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHON NIESITeIbHOCTH, CBSA3aHHBIX C (PU3MKOW, TMOATOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efei 00ecreurnBaeTcs peleHneM CIIeAyIoluX 3a1ad B
npolecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHEro 001iero o0opa3oBaHus:

IpUOOPETeHNE CUCTEMBI 3HAHMM 00 OOUIUX (U3MUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHY0O  (U3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U AJIE€MEHTHI aCTPOPU3UKH;

dbopMHUpoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS [l OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAEC W IS MPUHATHAA MPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33]1a4 C SBHO 3aJJaHHON (hHU3HUECKOM
MOJIENIBIO, 3aJlay, IMOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/laHue (U3HUYECKOM
MOJIENIA, aJ€KBaTHOW YCIIOBHSM 3aJadyd, B TOM YHCIE 3aJad HHKEHEPHOIO
XapaKTepa;

NOHMMaHUE (QU3NYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W INPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTanudl  HHPOpMAIHH,
OIpPEJENICHMS] TOCTOBEPHOCTHU MTOJIY4YEHHOT'O pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATENBHOCTH;

pa3BUTHE HHTEpeca K cpepam npodeccuoHanbHON AEITeIbHOCTH, CBA3aHHON
¢ (hU3UKOM.



B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBIA YpOBEHb
u3ydeHus yueOHoro mnpenmera «®Dusmka» HAa ypOBHE CpeaHETo O00IIero
oOpa3zoBaHus BbIOMpaeTcss OOYyYarOIIMMUCH, IUIAHUPYIOIIUMU TPOJOIKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETo
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemeiii B mporpamMme 1o (¢GU3MKE TMepeueHb JTa0OpaTOpHBIX U
NpakKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHUS JIA0OPATOPHBIX pabdOT W ONBITOB C YYETOM HMHIUBUAYATbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaabHas )KUIKOCTh, UJICAJIbHBIN Ta3, TOUCYHBIN 3apsi).
I'unoresza. @U3nMUYECKUid 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PU3nUecKas TEOpHUsl.

Pons u mecto duzuku B GOpMUPOBAaHUN COBPEMEHHON HAy4YHOU KapTHHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKa U HAIPSHKEHUS B LMY TOCTOSTHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl uzMepeHus
(du3MUecKrX BETUYNH MPU MTOMOIIN KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIMUM HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, MX MPOCKLUMH HA OCH CHCTEMBI KOOPAMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBHOU TOYKH OT BPEMEHU U UX
rpaduxu.

CBobOogHoe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. JIBKeHHe Tena,
OpOILIEHHOIr0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHentnoe  nBukeHue. J[BMKEHHE  MATEPUAIIBHOW  TOYKH IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBUKECHHUE CHAPSIOB, LIEMHBIE, HIECTEPEHYATHIE U PEMEHHBIE MIEPEIAYN, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE yTEH, TPACKTOPHIL, CKOPOCTEN IBUKEHUSI OTHOTO M TOTO K€ TeJa
B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

N3yuenue nBUKeHUs Tena, OpolIeHHOro ropu30HTabHO. [IpoBepka runoressl
O MpsAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JajJbHOCTBIO IMOJETA U
HA4YaJIbHOW CKOPOCTHIO TEJIa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpHO/Ia 0OOpaIleHNss KOHUYECKOr0 MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproTOHA 111 MatepraibHOM TOUYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUsI CBOOOIHOTO MaJIeHUs OT BBICOTHI HaJl
MNOBEPXHOCTHIO TUIAHETHI U OT reorpaduueckoi MupoThl. [IBrkeHne HeOECHBIX Tell
U uX cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cumna TpeHUs CKOJbKEHUS U CUjla TPEHUS MOKOSI.
Koadumment tpenus. Cuna conpoTUBICHUS PU ABUKEHUH TeJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIIBHOIO JIBHKCHUSI.

Hasnenue. 'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBHYKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenue aBmxeHUs Tell B MHEPLUAIbHBIX U HEMHEPLMAIbHBIX CUCTEMAX
OTCYETA.

IIpuHIKII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECHUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHJI C IPOU3BEICHUEM
MAacChl Tejla Ha €ro YCKOPEHHUE B UHEPLUAIBbHON CUCTEME OTCYETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUN.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BpPEMEHHU JBIKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

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

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo me.a.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3TMIHOE PAaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCAa B IEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHLMANbHbIE CUJbl. [loTEHIManbHAs SHEpPrus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprud Teja B OJJHOPOJHOM I'PABUTALIMOHHOM MoJe. [loTeHnnansHas sHeprus tesna
B T'PaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpHM U BHe 1apa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOThI HEMOTEHIIUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI Te€J. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm [ HUACATbHOM KUJIKOCTH KAaK CIEJICTBUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA TUCTOJIET, TUPOCKOT, (PUTYpHOE KaTaHUE Ha KOHBbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble TipeBpalieHus] KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNENCTBUM Ha TEJIO CUJIbI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npaKkmukKym.

N3mepenue nMmimymnbca Tena no TOpMO3HOMY MYTH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH 3JIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUs UMITyJIbca MPH YIPYTOM B3aHUMOJIEHCTBUU.

N3mepeHrne KHNHETUUECKOW YHEPTUM TEJIA IO TOPMO3ZHOMY MYTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTON CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. [lnddysus. bpoyHOBCKOE MBHKEHNE. XapaKTep NBIKCHHS
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIKOCTEH H
TBEPIBIX TEJI M 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojielieil. Macca u
pa3mepsl MoJekyn (atomoB). KonnuecTBo BemectBa. [loctosnnas ABoraapo.



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

Mogenb uaealbHOr0 ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporiecco B
WJeaTbHOM Tra3e C IIOCTOSIHHBIM  KOJIMYEeCTBOM BemiecTBa. [ 'paduueckoe
MpeCcTaBlIeHUE U30MPOIIECCOB: U30TEpMa, U30X0pa, n3o0apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKCHHS MOJICKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKONU TEOPUHU UEaTBLHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTHEH MOCTYNaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponnk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKEHUSI.

Juddy3us xuakocTe.

Mopaens onbita TepHa.

[TpuTs>keHne MOJIEKYI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmronenue u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIJIO00MEHE MEXy TOpsiYei M X0JI0JHON BOJIOH.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMUAYECKON CHUCTEMBI. BHeNIHME 1 BHyTpeHHHE napamerpsl. [lapameTpsl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUCHHS BEJTUUYNH, OMKUCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMoOnpou3BOJIbHAS — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.



Mojgens uaealbHOrO Ta3a B TEPMOJUHAMUKE — CHCTEMA YPaBHECHUN:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcinoBuss IPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMneparypsl. BelpaxkeHue 11 BHyTPEHHEN YHEPrUU OJHOATOMHOIO HJI€ATBHOTO
rasa.

KBazucrarnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHast pabota B TepMOJAMHAMUKE. Brruncnenue pabotel o rpaduky
npoiiecca Ha pPV-auarpamme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3JIyUYCHHUE.

KomnuectBo TemnoTel. TemmoéMKocTh Tena. YAeabHass U MOJsIpHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHEeHHE Maliepa. YenbHas TEIUIOTa CrOpPaHUs
ToruBa. Pacuér KonmuyecTBa TEIUIOTHI TpW  Temionepenade. I[lonstue o0
aauabaTHOM TIpoliecce.

[TepBriil 3aK0H TepMOIUHAMUKU. BHYyTpeHHs1s1 sHeprusi. KoanuecTBO TEMIOThI
u paboTa Kak Mephl WM3MCHEHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CHUCTEMBI.

BTtopoii 3aKk0H TepMOAMHAMUKH [1J11 pABHOBECHBIX ITPOLIECCOB: YEPE3 3aJTaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMHYECKON CUCTEMBI MPOXOJUT €IUHCTBEHHAS
aanabara. AGCOJIIOTHAS TeMIlepaTypa.

BTtopoii 3ak0H TEpMOJITMHAMUKH /151 HEPaBHOBECHBIX MTPOIIECCOB: HEBO3MOKHO
nepenath TEIUIOTY OT O0JIee XOJIOAHOTO TeNa K 0oJiee HarpeToMy 0€3 KOMITIEHCAINH
(Knay3uyc). HeoOpatuMocTh IPUPOHBIX MPOIIECCOB.

[TpuHuMner gectBus TermnoBbix mamuH. KIT/.

Maxkcumansrnoe 3Hauenune KIIJI. [ukn Kapno.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrareneil. TemioBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TexHnyeckue yCTPOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: XOJIOJWIbHUK,
KOHJUITMOHED, AW3CIbHBIA W KapOIOpaTOpPHBIA JBUTATENH, MapoBas TypOWHA,
MOJIyYEHHUE CBEPXHM3KUX TEMIEpaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOJOB C
MCITIOJIb30BAaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIUS OMOOPTaHMYECKOTO TOTIIIMBA TS
BBIPAOOTKH «TETUIOBOI» M AJICKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne TemMnepaTypsl Ipyu ainadaTHIeCKOM PaCITUPEHUH.

Bo3ayminoe orauso.

CpaBHeHUE yAENbHBIX TEIMIIOEMKOCTEHN BEIIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEN SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3mepenune yaenpHON TEIUIOEMKOCTH.

UccnenoBanue npoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPATypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u koHieHcalus. Micnapenue u kunenue. Y nejbHast TeraioTa
napooOpa3oBaHMUsL.

HacepilieHHble W HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH U JIaBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh TEMIIEPATyphbl KUTICHUS OT JIaBJICHUS B
AKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauu3alus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JMHEHHOE
pacimpenie. AHTApMOHHU3M TETUIOBBIX KOJIeOaHWN YacTHIl BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PACIIMPEHUs TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHHE. Kod(QhUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kamumnspusie siBiienud. JlaBiieHue moa UCKPUBIEHHONW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI:  KUJIKUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITHL ¢ MBUTBHBIMY TUIEHKAMH.

CmaunBaHue.

Kanumnsipusle sBieHusl.

Mopaean HEHBIOTOHOBCKOM KHUIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Hab6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEN.

N3mepenne yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIECHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSIKESHUS.

N3mepenne moayns FOwra.

HccnenoBanne 3aBucuMocTH JedopMmaliii  pe3UHOBOro oOpasua ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auuss Tell W €€ MpOsBIEHUA. JJNEKTpUYecKuil 3apsa. JlBa Buna
IJEKTPUYECKUX 3apsiAoB. [IpOBOJHUKM, JUAIEKTPUKUM U  TMOJYNPOBOJTHUKH.
DNeMEeHTapHBIN ANEKTPUUECKHI 3apsi. 3aKOH COXpPaHEHU AIEKTPUUYECKOT0 3apsia.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

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

Hamnpspbk€aHocTh  anekTpudeckoro  mosis.  [IpoOuerit  3apsa.  Jluawwm
HAIPSKEHHOCTH AJIEKTPUUECKOro noiist. OZHOPOAHOE IIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIs. Pa3HOCTh MOTEHUUANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsiaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkTpocTaTHyecKoro mojst. CBsA3b HANPSKEHHOCTH MOJISL U PA3HOCTU
NOTEHIMATIOB [JIsl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK M
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUUYECKUX TTOJIEH.

[Tone Toweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apshKEHHOro 1Mo o0néMy mmiapa. [lome paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTuHbl JHHUN HANpsHXKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3EKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.

Konnencatop. DnekTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH ILIOCKOTO
KOHJIEHCATOpA.



[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatrudeckoro reueparopa (Baun ne ['paada).

[TpoBOJHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika v pa3psaaKa KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

OueHka cuj B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPpa B YHEPTHUIO
U3JIyYEHUSI CBETOIMO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HanpsKEHUS ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CylecTBOBaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxkenue U u DJ1C é.

3akon OMa [ yyacTKa LeTH.

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

[TocnenoBaTenpHOE, MapajuieIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeruioBas MOIIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJ1C n BHyTpeHHEE CONPOTUBICHUE NUCTOUHUKA TOKA. 3aKOH Oma J1sl TOTHOM
(3aMKHYTO#) dJIeKTpUYecKor Iienr. MOIIHOCTh HWCTOYHHMKA Toka. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTosIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUMU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HANPSIAKEHHUS.

HccnenoBanne 3aBUCMMOCTH CHWJIBI TOKA OT HANPSKEHUSA JIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUs U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBJIEHUS TIPU MOCTOSTHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE raJIbBAHUYECKOTO SJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Cnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

NccnenoBanne pa3HOCTH NOTEHIIMATIOB MEKY MOJOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MEepeHus amnepMerpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

HccnenoBanne pa3HOCTH NOTEHIUAIOB MEXKY MOJOCAMHA UCTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAUIOB OT
temneparypbl. CBEpXIpOBOAUMOCT.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



[TonynpoBogHUKWU. CobOcTBeHHas 151 pUMECHas MPOBOJUMOCTD
noJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS IUCCOLMALIMS.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DIIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUWE: Ta30paspsiHble
JIAMIIbl, JJICKTPOHHO-JIydeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: TUOJ,
TpaH3UCTOP, (HOTOANOI, CBETOIUO/, TAJIbBaHUKA, pa)UHUPOBAHNE MEJIH, BBITIJIABKA
ATIOMUHUS, DJIEKTPOHHAS! MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTH 2JIEKTPOIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiaa OTHOBAJIEGHTHOTO MOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

CriocoObl u3MepeHus: PU3NYECKUX BEIIMUMH C UCTIOIH30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, MCCICAOBAHUM  3aBUCHUMOCTEU
¢u3nuecknx BENMYWH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

Nzyuenue kypca ¢puzuku yriny0aéHHOro ypoBHs B 10 ki1acce oCymiecTBIsIeTCs
C YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MAaTHKW,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnbole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3nanuA: ABJICHUE, HAy4YHbIM (pakT, rumores3a, (pu3nyeckas BeJIMYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepoosa, ux rpapuku U cBoiicTBa. TpUroHOMeTpUUYECKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH >KUBBIX OPraHW3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKalollel cpesbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJy4eHHEe HAaHOMAaTepHalioB, TEIJIOBbIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAIUIBI, HIEKTPUUECKHE CBOMCTBA
METaJJIOB,  JJEKTPOJUTUYECKAass  JTUCCOIMAIMs, TajbBaHWUKA, AJIEKTPOHHAs
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JPYrHe), JBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allHuTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHATHBIX TOJIEW. JINHUM MarHUTHOM MHAYKIIWH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM noJjie. PaGoTa cuibl JlopeHna.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENU 3JIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUWM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKHE IPOLECCHl: MHAYKIMOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON WHIYKIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensuasa cucrema. CBoOOIHBIE KOI€OaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmntyna u (aza konebanuid. CBsI3b aMIUIUTYIbl KOJEOAHUN HCXOJTHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusx. BeiHyX1eHHbIe KoieOanus. Pe3onaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHuWi Trpy3a Ha MAacCUBHOW TIPYKHHE C LEJbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padoomul, nPAKMUKYM .



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

Hccnenosanue yObIBaHUS aMIUIMTYbI 3aTyXaOMKX KOJI€OaHUN.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCaTopa ¢ aMIUTMTYAON CUIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CUJIbl TOKAa W HANpsOKEHUS MPU pa3inyHou (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBonactBo, mnepemgadya U mMoTpediieHHe
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NMEPEMEHHOT0 TOKA, TMHUHU 3JIEKTpONepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX JIEKTPOMATHUTHBIX KOJIEOaHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoicTBO U IpUHLIKIL IeUCTBUS TpaHCchopMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHiTHOIO pe30HaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIENH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacrpoCcTpaHEHUE MOTIEPEYHBIX U MPOI0THHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TPEIOMIIEHUE,
nosispu3anys, tudpakius, nHTepdepeHIns.

OGHapyxeHue uH(PpakpacHOro U yIbTPAPUOIETOBOTO U3ITYUYCHHU.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4eyHbIii HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBHBINA MOKa3aTeNb npeaomieHus. 1IocTOSIHCTBO 4acTOThI
CBETA U COOTHOIIEHUE IJIMH BOJIH IIPU IEPEX0E MOHOXPOMATUYECKOT'O CBETA YEPE3
IPaHULy pa3zena ABYyX ONTUYECKHUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

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

dopmysa TOHKOW JIMH3BL. Y BEJIMYEHUE, JABAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue npubopsl. Paspemaromias cnoco6HocTh. ['11a3 kak onrtuyeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroanmnapar, MHUKPOCKOI, MPOCKIMOHHBIN amnmapaTr, MPOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPAJLIECIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuenue nuppakiinoHHON pErETKY.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TenecKONMMYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenue n uccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['panuLIBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKH. [locTyaTsl crienranbHOM
TEOPUU OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACCHI C SJHEPTUEN U UMITYJIbCOM PEJISTUBUCTCKON YaCTHULIbL. DHEPIrus
ITOKOSI.



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

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W HDHEPIUM  PEIATHUBUCTCKUX yactull (10
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OoTOHBI. DHEPrUsd U UMITYJILC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakawIllyro mnoBepxHocTh). OnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneuuduka n3mepennii B Mukpomupe. COOTHOIIEHHSI HEONPEAeIEHHOCTEH
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHenIHEro ¢poTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaaoi [Imanka Ha ocHOBe HcciienoBanus Gororddekra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynarsl bopa. M3nydyenue u nornoiuieHue (OTOHOB MPU NMEPEXOAE aTOMa C
OJIHOTO YPOBHS SHEPTUU Ha JPYTrOMu.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogpens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIeKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

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

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. JlegekT macchl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHaaMEeHTaJbHbIE B3aUMOJAECUCTBHUSA. bapuoHbBI, ME30HBI U JICOTOHBI.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

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

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: T03UMETP, Kamepa
Buiibcona, siiepHbIi peakTop, TEPMOSIAEPHBINA peakTop, arToMHast 00MOa, MAarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

UccnenoBanre painoakKTUBHOTO (JOHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IpUMEHUMOCTH 3aKOHOB (U3UKK IS OOBSICHEHUS MPUPOJBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCJIE€NOBATEIbHOCTU. BHYTpEeHHEE CTpOEeHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BEIMYMH C UCTIOIh30BAHUEM aHATIOTOBBIX H
MU(POBBIX HM3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCICAOBAHUN  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o00uieHne U cucTemMaTH3alus COJIEpKaHMs pa3lenoB Kypca «MexaHukay,
«MonexynspHas pU3MKa U TEPMOAMHAMUKAY, « DNEKTPOAUHAMUKay, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUH OTHOCHTENBbHOCTHY», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u  acTpOHOMHUHM B DSKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOW KApPTUHE MUPA, 3HAYCHUE ONMCATEIbHOM,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib PU3NUECKON TeOpuu B (HOPMUPOBAHUM MPEACTABICHUM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUIN O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢pusuku yrayonéHHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Y4€TOM COJepKaTeIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMud MaTeMaTHKH,
OMOJOTUH, XUMUH, Teorpadyu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEOopHus, HaONIOZCHUE, DKCIEPUMEHT, MOJECIMPOBAHUE, MOJIeNb, H3MEpEHueE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBIECHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
IBWKEHUS B JKUBOW IPUPOJE, OKOJIOTMYECKHE PHUCKH IIpU IPOU3BOJACTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEJI, MEXaHU3MbI 00PAa30BaHUS KPUCTAIIMUECKON PEeIETKH, CTIEKTPAJIbHBIN aHaIH3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alIe)KMd MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKIMOHHAS I€Yb,
JUHUM 3JIEKTpoNepead, 3IEKTPOABUraTeNb, pajap, paIuonpuEMHHK, TEJIEBU30p,
anTeHHa, teiepoH, CBY-meub, yapTpa3ByKOBas JMArHOCTHKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEYHas OaTapesi, CIIyTHUKOBBIE
NPUEMHUKH, I€pHasi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoOro mnpenmera «Duzukar
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIeCTBa, pacHIupeHue >XKU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e cOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMN 00YJAIOIIErocs KaKk aKTUBHOTO
¥ OTBETCTBEHHOTO YJ€Ha POCCUHUCKOI0 00IIEeCTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

e YMEHHE B3aUMOJECHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICEHHOCTHOE OTHOIICHUE K T'OCYJapCTBEHHBIM CUMBOJIAM, JOCTUXKEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIMIO U MPUHUMATH OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOYAsA OCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



MHTEPEC K Pa3IMYHbIM chepam NpodhecCHOHATBHON NEeATEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (DU3MKOM U TEXHUKON, YMEHHUE COBEPIIATh OCO3HAHHBIM
BbIOOp Oyayiell mpodeccuu u peann3oBbIBATh COOCTBEHHBIE KM3HEHHBIE
TUIaHbL;

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

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTMYECKUX TPOoOIIeM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

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

HEHHOCTH HAYYHOI'O ITIO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh IENU NEATEIHHOCTH, 3a/JaBaTh MapaMeTpbl U KPHUTEPUH HX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSTEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOATEILHOMY TIIOMCKY METOJOB pelleHus 3a1ad  (PU3HYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTyallUsIX, B TOM YHCJIE MPU CO3[JaHUU Y4EOHBIX IPOEKTOB B 00JIacTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJI€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYaIlsM, OIICHUBATH MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIKE aJbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TOJIYYEHUSI HHPOpMaNK (PU3NIECKOTO COACPKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIIBHO OCYIIECTBISTh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIOJIb30BaTh CPEACTBA HH(POPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKA U BO BHE-YPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

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

IIOHUMAaTh U UCIIOJIb30BaTh [IPEUMYILIECTBA KOMAaHAHON U MHIUBUYaIbHON
paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 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;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUUMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSIBISTH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIISATH O3HABATENBHYIO ACSTEIILHOCTD B 00J1aCTH
(GU3UKH U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIIbHO COCTABIISATH IJIAH PEIICHUS PACUETHBIX U KaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOUTCHUT;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIMpATh paMKH y4eOHOTO MTpeIMEeTa Ha OCHOBE JTUYHBIX MPEOUYTCHUL;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTh 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JPYAHWIMH B 00JIaCTH
(Gu3UKHM, TOCTOSTHHO TOBBHINIATH CBOW 0Opa30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN WHTEJIEKT:

JaBaTb OLICHKY HOBBIM CHUTyallUsAM, BHOCUTHh KOPPCKTHUBLI B ACATCIIbHOCTD,
OLOCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



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

HCIIOIB30BaTh MPUEMBI pePICKCHUH ISl OLIEHKU CUTYallUH, BHIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HX
CHIDKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JIPYIMX IPU aHaIu3€ pPE3yIbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHHUSI MPOTPAMMBI I10
duszuke Uil ypoBHS cpeAHero ooOimiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIICHCTBYETCS HMOIMOHATbHBIH UHTEIUICKT, TIPEAMOIar afoIui
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAMOMIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpEeTyJTUPOBAaHMS, BKIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AHMOIIMOHATBHBIM HU3MEHEHHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IeTH
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOMIS U3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspemniaTb KOH(JIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI



K konity o0yuenus B 10 knacce npeqMeTHbIE Pe3yJIbTAThl HA YTIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
MPOTHOCTUYECKOW  (YHKIUH  (QU3MUECKOW TEOpUHU —  MEXAHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

pasnuyarh ycIoBUs MPUMEHUMOCTH MOJIeNel (U3HUeCKUX TeJl U MPOIIECCOB
(sBJIEHMIT): MHEpIMAIbHAS CUCTEMa OTCYETA, a0CONIOTHO TBEPHIOE TEJO,
MaTepHalibHas TOYKa, PaBHOYCKOPEHHOE JBUKEHHUE, CBOOOJHOE MaJieHHe,
a0coJIFoTHO yripyrasi jaedopmaius, aOCOIIOTHO YIPYroe U abCONIOTHO
HEYIIPYro€ CTOJIKHOBEHHUS, MOJEIW Tra3za, >KUIKOCTH M TBEPIOIO
(KpUCTAJTMYECKOT0) TeJa, UACAIbHBIN a3, TOUCYHBIN 3apsil, OJHOPOIHOE
AIEKTPUUYECKOE TOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMUYECKHE TIPOLECChl W SBJICHHUS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCAa U MEXaHMYECKON
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTUYECKOE BBIPAKEHNUE 3aKOHOB, YKA3bIBaTh YCIOBUS IPUMEHUMOCTH
du3nuecknx 3aKOHOB: TpeoOpa3oBaHuil ['ammiesi, BTOPOrO U TPETHETO
3aKOHOB HpIOTOHA, 3aKOHOB COXpAaHEHHS HMMIIYJIbCA W MEXaHUYECKOU
JHEPIruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocaHoBHble monoxkeHns MKT wu 3akoHB MOJEKyIsIpHOW (UMK W
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTeMaTU4eCKOE BhIPAKEHHE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTHU
ypaBHeHus MeHnneneeBa—KnaneiipoHa;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTEHIIUATbHOCTh
ANEKTPOCTATUYECKOTO TMOJsl, MPUHIHUI CYNEPHO3ULIUN DIICKTPUUECKUX
MoJIEH, MpHU 3TOM YyKasblBash YCJIOBHUS NMPUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ MPAKTUYECKH Ba)KHBIE COOTHOIICHHWSA: 3aKOHBI OMa JJisi ydacTka
Hernd W Il 3aMKHYTOM SJeKTpuueckol 1enu, 3akoH Jlxoymns—JleHua,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBaTh (DU3NUECKUE TMPOIECChl M SIBICHUS, WCIOJb3Yysl BEIUYUHBI:
nepeMelleHne, CKOpoCTb, YCKOPEHHE, UMITYJIbC Tela U CUCTEMBI Tell, Cuila,
MOMEHT CHJIbI, IaBJICHHE, TOTCHIIMAIbHAS YHEPT U], KHHETUYECKAasi SHEPIus,
MeXaHu4ecKasi SJHeprus, paboTa CUIbI, IIEHTPOCTPEMHUTEIHLHOE YCKOPEHHE,
cuja TSDKECTH, CUjla YOPYroCTH, CHUJia TPEHUs, MOIIHOCThb, JHEPTHS
B3aUMOJICHCTBHS TeJa ¢ 3eMIIEH BOIU3H €€ MOBEPXHOCTH, IHEPTUSI YIIPYTOi
nedopMany NpyKUHBI, KOJIMYECTBO TEIUIOTHI, a0COJIFOTHAsI TeMIleparypa
Tena, pabora B TEpMOJIMHAMUKE, BHYTPEHHSAS DHEPrUs HUICAIbHOIO
OJIHOATOMHOTI'O Ta3a, paboTa UACAIBHOIO ra3a, OTHOCUTENbHAS BIAKHOCTD
Bo3nyxa, KII/] naeanbHOro TEMIOBOrO ABUTATENS; AIEKTPUUYECKOE TOJIE,
HaIPSKEHHOCTD JIEKTPUYECKOrO MOJISI, HANPSKEHHOCTD TOJISI TOYEYHOTO
3apsiia WIM 3apsKEHHOTO I1apa B BaKyyMe M B JUAJIEKTPUKE, TOTEHIMAT
ANEKTPOCTATUYECKOTO MOJS, Pa3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIASL
cuia, CUjla TOKa, HaNpsKEHHE, MOIIHOCTh TOKA, 3JIEKTpHUYECKass EMKOCThb
IUIOCKOTO  KOHJEHCAaTopa,  CONpPOTUBIIEHHE  y4YacTKa  LENu ¢
MOCJIEIOBATENIBHBIM U NApaJIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUUYECKOTO MOJI 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
TEIJIONEPeIaun, IEKTPU3ALUS TeJ, SKBUIOTEHIMAIbHOCTh TOBEPXHOCTH
3apsHKEHHOTO TPOBOIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
JIPYroil ¢ HCTIOJIb30BAHUEM MPSMbBIX U3MEPEHUN, IPU ’TOM KOHCTPYUPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJYYEHHON  3aBUCUMOCTHU
bu3nYecKuX BEIMYMH B BuUAE TrpadukoB C y4ETOM aOCONIOTHBIX



MOTPEITHOCTE  M3MEpPEHWH, JeNaTh  BBIBOABI IO  pe3yJibTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAIBHBI METOJ M3MEPCHHs, OICHUBATH aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUTIOTE3bI;

coOJTr01aTh MpaBmiia 0€30MacHOTO TPY/a MPH MTPOBEICHUH UCCIICTOBAHHNA B
paMKax  y4eOHOro  JKCIIEpUMEHTa,  TpaKTUKymMa ©W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIC 3aJayd C SBHO 3aJJaHHOH M HESBHO 3aJIaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMEHSATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH 1 ITOCTYJIaThl (PU3HISCKUX
TEOpUW TIPH HMCTOJIH30BAHMM MAaTEMAaTHUYECKUX METOJOB pEIICHUS 3ajad,
IPOBOAUTH PAacu€Thl HA OCHOBAaHUHU MUMEIOIIMXCS JAHHBIX, aHAJM3UPOBATDH
PE3YNBTATHl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM MOTYYEHHBIX
PE3YNIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3[eioB Kypca PU3MKH, a TakKKe UHTETpaIui 3HAHUN U3 JAPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIAIIOB PaOOTHI M3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX TPOIECCOB;

IPUBOUTH MPUMEPHI BKJIaJ1a POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATDH MOCJEACTBUS OBITOBOW M TTPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJOTHIECKON O€30MaCHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAyKd ¥ TEXHOJOTHH JJis JajdbHEHIIEeTO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJIS TOUCKA, NEpepadOTKU M MNPEabSBICHUS Y4YEOHOU U
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIOJHEHUS
IPOEKTHBIX U Y4EOHO-UCCIEeI0BATENCKUX PadoT;

paboTaTh B TpyHIe C MCIOJHEHUEM pPa3jMYHbIX COLMAJIBHBIX pOJeH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymiel npodeccuoHanbHON AESTENBHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xoniy oOyuenus B 11 knacce npeiMeTHBIE pE3yIbTaThl HA YI1yOJIEHHOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb (PU3UKHU B SKOHOMUYECKOM, TEXHOJIOTUUECKOU, COIMATBLHOM
U ITHYECKOM cdepax AesTENbHOCTH YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HAYYHOW KapTHHE MHUPA, POJIb ACTPOHOMHU B MPAKTUYECKOU
JeSITENHHOCTH YEJOBEKa M JaJbHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAYCHUE OIHUCATEIIbHOW, CHCTEeMATHU3UPYIOIIeH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOW (YHKIUK (U3UYECKOH TECOPUHM — DIEKTPOIUHAMHKH,
CIEIUANTbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (U3HKH, POIb
¢usznueckorr Teopuu B (POPMUPOBAHUHM TMPEICTABICHUN O (PU3NUECKOU
KapTUHE MHpa, MeCTO (U3MYECKOM KApTUHBI MHUpA B OOIIEM psIay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIEeH (HU3UUECKUX TEJ U MPOIIECCOB
(sIBJI€HUI): OJJHOPOJIHOE 3JIEKTPUUECKOE U OJIHOPOJIHOE MAarHUTHOE MO,
rapMOHMYECKHE KOJeOaHus, MaTeMaTHYeCKUM MAasITHUK, WJIeaJbHbIN
IPYXKUHHBIHA MasTHUK, rapMOHUYECKHE BOJIHBI, UJeaIbHbIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paszinyath YCJIOBHUSl (TpaHULbI, OOJACTH) MNPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJOXEHUS M 3aKOHBl JJIEKTPOAUHAMUKH U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHHMSI CUJIbI TOKA, TIOCTYJIATHI CIIEUATIbHON TEOPUHU OTHOCUTEIBHOCTH
OUHINTEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dotorddexra, nepsblil 1 BTOpoit nocTynaTel bopa, MpUHIMI COOTHOIIIEHUS
HeonpenenéHHocrel ['eiizeHOepra, 3akOHbI COXpaHEHUS 3aps/lOBOTO U
MacCOBOT'0 YHCEI ¥ DHEPTUU B SJEPHBIX PEAKIUAX, 3aKOH PaInOaKTUBHOTO
pacrajna);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJisl, PAa3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
ANEKTPOABMKYILAS CUJIa CAMOMHAYKIHUH, SHEPrus MArHUTHOTO MOJs
IIPOBOJIHUKA C TOKOM, PEIAITUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPIUsl, SHEPTUs
MIOKOSI CBOOOTHOM YaCTHUIIbI, SHEPTUS U UMITYJIBC (DOTOHA, MACCOBOE YUCIIO
Y 3apA] sIpa, SHEPTUs CBA3U SA11pa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJIICHUM:
AIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(PEepEeHIINS
BOJIH, Audpakuus, IJUCHEPCHs, TIOJHOE BHYTPEHHEE OTpakeHHeE,
dboToanekTpuaeckuii 3pdekt (hotorddexr), anbda- u 6eTa-pacnassl saep,
ramma-usiaydeHue saep, Gu3nuecKue MPUHIUIBI CIEKTPAIIBHOTO aHAIH3a U
paboThI azepa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHHE, CO3aBaeMOe IJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAax, B MEXIAIIAKTHYECKOM
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHAE TpadUKOB C Yy4€TOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHI;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTHCHIBATh METO/IBI TIOJTYUYEHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
co0ro1aTh MpaBuiia 0€30NMacHOr0 TPy/ia MPY MPOBEACHUN UCCIICIOBAHUN B
pamMkKax  y4eOHOTO  OKCIIEPHMEHTa,  MpakTUKymMa W ydeOHo-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 000PYAOBAHMUS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJB30BAHMM MaTeMaTU4YECKUX METOJOB pELIEHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3/ieloB Kypca (QU3UKH, a TaKKe MHTETpallui 3HAHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCTOJIb30BaTh TEOPETUUYECKHE 3HAHMUA [UIsl OOBICHEHUS OCHOBHBIX
HOPUHIUIIOB PabOThl U3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

INPUBOAUTH IPUMEPHI BKJIa/1a POCCUMCKHUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKM W TEXHOJOTMUA [ JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOIO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, MepepadOTKu U TpeAbsBICHUS Y4YeOHOU U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUN, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IT03HABATCIILHEBIC yYMEHUSI
CaMOCTOSITEJILHOTO MMPUOOPETEHHST HOBBIX 3HAHUH B MIPOIIECCE BHITIOJIHEHUS
MIPOCKTHBIX M YU4eOHO-UCCIIeT0BATEIBCKUX paldoT;

paboTaTh B TPYIIIE C HCIOJHEHHEM pa3IMYHBIX COILUAJIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

MPOSIBJIATh MOTUBAIMIO K Oyayiiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsbl
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 1
2.3 Craruka TBEpAOTO TENa 5 1
2.4 3aKOHBI COXPAHCHHS B MEXaHHUKE 10 1
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
Hroro no paszneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DNEKTpUUECKOE T0JIE 24 1
4.2 I1oCTOSIHHBIN 2NEKTPUUYECKUI TOK 24 1




4.3 Toku B pa3nuyuHBIX cpenax 6
Hroro no pazgeny 54
Pasnen 5. ®DUSHMUECKHWI MPAKTUKYM
5.1 Ou3nyecKkuil NPakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KVIACC

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

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnossl 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 0

YACTHI]




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12 1
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 COJICP’KAaHUS U OTTBITa 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 10 16







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
u/n Tema ypoka Beero Konrpoabubie | IlpakTuyeckue 06pazoBaATENBHbIC
padoTsI padoThbI pecypest
1 ®uzrka — pyHIaMeHTaJIbHas HayKa O 1 bubnnorexa [JOK
pupoie https://m.edsoo.ru/ff0c32e2
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6mmoreka [IOK
UCCIEeIOBaHUS PU3NYECKUX SBICHUN https://m.edsoo.ru/ff0c33e6
DKCIEPUMEHT U TEOPHS B MPOILIECCE
3 no3HaHus npupoisl. Habmonenue u 1 bubamorera LOK
https://m.edsoo.ru/ff0c3508
IKCIIEPUMEHT B (PH3HKE
bu6mmoreka [IOK
4 Crioco06n1 n3MepeHus: GU3NIEeCKUX BETUYNH 1 httos://m.edsoo.ru/ff0c3620
5 AOCOTFOTHAsI 1 OTHOCHUTEIbHAS TTOTPEITHOCTH 1 bubmuorexa [JOK
U3MEpeHUH PU3HNIECKUX BEIMYNH https://m.edsoo.ru/ff0c372e
MopenupoBanue B ¢pusuke. Posb u mecto
5 ¢u3ukH B pOPMHUPOBAHUN COBPEMEHHOM 1 bubnuoreka [JOK
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOI https://m.edsoo.ru/ff0c39cc
NEeSITEeNbHOCTH JIIOCH
Mexanuyeckoe nBuxkenue. Cucrema oTcuera.
7 OTHOCHUTETBHOCTh MEXaHUYECKOTO 1 bubnnoreka [JOK
neuxkenus. [Ipsmas u oOpaTHas 3agauu https://m.edsoo.ru/ff0c3ada
MEXaHHUKHI
3 Paguyc-BekTop MaTepualbHOM TOUKH, €T0 1 bubnuoreka [IOK

MMpOCKOHUU HAa OCHU KOOPAUHAT. TpaeKTOpI/IH.

https://m.edsoo.ru/ff0c3be8
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[Tepememienue. Cxopocts. VX mpoekiuu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE IPAMOJIMHEWHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO

bu6mmoreka [{OK

9 MPSMOIMHENHOTO ABMKeHUs. CloKeHne https://m.edsoo.ru/ff0c3be8
IIEPEMELIEHUI U CKOPOCTEH.

10 CraproBast TuarHOCTHKaA.
HepaBnomepHoe nBmwkeHne. MruHoBeHHas

11 CKOpoCTh. Yckopenue. [IpsamoimHeitnoe bubmorexa HOK

https://m.edsoo.ru/ff0c3d00

JBIKEHHE C TTIOCTOSIHHBIM YCKOPEHUEM

12 I'padmyeckoe onucanue NpIMOIUHEHHOTO bubnuoreka [IOK
JIBUKEHHUS C IOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/ff0c3el8
CBoboaHoOe masieHne. Y CKopeHue

13 CBOOOHOTO ITaJI€HU. 3aBUCUMOCTD bu6mmoreka [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/ff0c3f76
BPEMEHH U UX Tpaduku

14 JIBmxeHue Tesa, OpOIIeHHOTO MO YTIIOM K bubmuorexa [JOK
TOPU30HTY https://m.edsoo.ru/ff0c41a6
KpuBonuneiitHoe npuxenue. [[Brxenue mo

15 OKPY)KHOCTH. YTJIOBasi U IMHEWHAs! CKOPOCTb. bubnuoreka [JOK
[Tepuon u yacrora. LleHTpocTpeMuTENBLHOE U https://m.edsoo.ru/ff0c43d6
MOJIHOE YCKOPEHUE

16 KontponpHas padota o reme "Kunemaruka"
[Tepsriif 3akon HptoTona. UHepumanbHbie

17 cucteMsbl otcuéra. [TpuHmn bubnuoreka [JOK

OTHOCHUTEIBHOCTH I anmuiies.
HeI/IHepHI/IaJ'ILHHC CHCTEMBI OTCUETA

https://m.edsoo.ru/ff0c461a
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Cuna. PaBHozelicTByromas cuia. Bropoit

bubmuoreka [JOK

18 3akoH Hprotona. Macca https://m.edsoo.ru/ff0c478c
19 B3aumopeiicteue Ten. Tperunii 3akoH
Herorona
20 [IpuHnun cynepnosunuu cui. Pemenne bubnuorexa [JOK
3a7a4 Ha TpUMEHEHUE 3aKOHOB HbproToHA https://m.edsoo.ru/ff0c4b74
3aKO0H BCEMHPHOTO TATOTEHHUS.
21 DKBUBAJICHTHOCTh TPABUTAIMOHHON U bubmmorera [TOK
N https://m.edsoo.ru/ffOc4dc2
WHEPTHOM Macchl
29 Cuna TsSHKeCTH U yCKOpeHHe CBOOOHOTO
TaJIeHUS
JIBm>xeHre HeOECHBIX Te U UX
23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUYECKasi CKOpocTh. 3akoHbI Kertepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuia tpenus. [Ipupona v BUALI CHJI TPESHUS.
25 Z[BI/I)KGEI/IG B mnixzcm U ra3e ¢ y‘lé:(f)M bubmmorexa [OK
https://m.edsoo.ru/ffOc4fde
CHJIBI CONTPOTUBIICHUS CPEIbI
26 Hasnenue. ['mapocrarnyeckoe JaBJICHUE. bubnuoreka [JOK
Cuna Apxumena https://m.edsoo.ru/ff0c511e
97 AbcomotHo TBepaoe Teno. [loctynarensHoe
Y BpallareiabHOe ABIKEHUE TBEPOTO Tema
)8 MOMEHT CUJIbl OTHOCUTENIEHO OCHU BPAIICHHUS.
IInevo cubr
CrnoxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
29 teny. LleHTp Tsbkectu Tena. Y ciaoBus bubnuoreka [IOK

PaBHOBECHA TBEPAOIO TECJIaA. Bugst
PaBHOBCCHA

https://m.edsoo.ru/ff0c570e
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bubmuoreka [JOK

30 Pemenue 3amau
https://m.edso0.ru/ff0c5952
31 KonTponsHast padota no teme "/[uHamuka.
Craruka TBepaoro tena'
NMnynbc MaTeprabHOW TOYKH, CUCTEMBI
32 MaTepHalbHbIX TOYEK. LIeHTp Macc cucTeMbl bubnuorexa [JOK
MaTepHalbHbBIX TOYEK. Teopema 0 IBUKEHUU https://m.edsoo.ru/ff0c5c36
LIEHTpa Macc
NmMmynbe criibl U M3BMEHEHUE UMITYJIbCa Tea.
bubmmoreka [{OK
33 3aKoH COXpaHEeHHUs UMITyJIbca. PeakTuBHOE
https://m.edsoo.ru/ffOc5efc
JIBHUKCHHE
MOMEHT UMITyJIbca MaTepUAILHON TOYKH.
bu6mmoreka [IOK
34 [IpencraBnenue o COXpaHEHUH MOMEHTA
https://m.edsoo.ru/ff0c6230
HMITYJIbCa B LIEHTPAJIbHBIX MOJISIX
bubnuoreka [IOK
35 Pemtenue 3amay 1
https://m.edsoo.ru/ff0c600a
PaGora cuibl Ha MaOM U HA KOHEYHOM
36 nepemenieHuu. I'paduueckoe mpeacTaBicHe
paboThl cuiibl. MOITHOCTD CHIIBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUH KHHETHYECKOW SHEPTHH
MaTepHanbHON TOUKH
[ToTeHManbHbIE U HEMOTEHIIUAIBHBIE CHUJIBL.
bubmuoreka [JOK
38 [TorenumansHas sHeprus. Bropas
https://m.edsoo.ru/ff0c6938
KOCMHMYECKasi CKOPOCTh
TpeTbsa kocMudeckast ckopocTb. CBs3b
bu6mmoreka [JOK
39 paboThI HEMOTEHIIUATIBHBIX CHJI C

H3MEHEHHEM MEXaHMYSCKOM OHEPIHUn

https://m.edsoo.ru/ff0c6a50
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CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOHN SHEPrun

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

bu6mmoreka [{OK

40 v b 5
DABHEHHE DEPHYITH UL HACAITHHON https://m.edsoo.ru/ff0c63b6
JKHUJIKOCTH
41 KonTtponeHas pabota o Teme "3aKoHbI
COXPAaHEHHUS B MEXaHHKe"
Pa3zBuTtHe npeacraBieHuil 0 IPUPOIL
pedl PHpoA bubmmoreka [{OK
42 TemaoThl. OcHOBHBIE TTOoI0keHHsT MKT.
https://m.edsoo.ru/ff0c65f0
Hudody3us. BpoyHoBckoe ABMkeHHE
CtpoeHue ra3000pa3HbIX, )KUJIKUX U TBEPIbIX
43 Tejf Xapakre BEDKeHHsI u B?J,IaI/IMO eﬁci):pm bubmorexa TOK
- Aap pA a https://m.edsoo.ru/ff0c6708
YacTHI] BEIleCTBA
Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).
44 KommuecTBo BemecTBa. [TocrossHHas bubmorexa [TOK
m ' https://m.edsoo.ru/ff0c6820
ABoraapo
45 Temneparypa. TemioBoe paBHoBecue. [llkana bubnuoreka [IOK
Lenscns https://m.edsoo.ru/ffOcébcc
bu6mmoreka [JOK
46 P
CHICHHE 3314 https://m.edsoo.ru/ffOcébcc
47 Wneanpusblii ras. ['a3oBble 3aKOHBI bubmorexa LIOK
https://m.edsoo.ru/ffOc6ced
48 VYpaBuenue Menneneena-Knanelipona. bubnunoreka [JOK
Permrenue 3agau https://m.edsoo.ru/ff0c6df2
bu6mmoreka [JOK
49 A0 .3
COJItOTHAs TeMreparypa. 3akoH JlanpToHa httos://m.edsoo.ru/FfOCEf00
50 N3omnpoueccsl B nacalIbHOM rase ¢ bubnuoreka [IOK

IOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

https://m.edsoo.ru/ff0c7018
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51

I'padmueckoe npeacTaBieHUE N30MPOLIECCOB:

M30TEpMa, U30X0pa, H300apa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

OcnoBHoe ypaBuenne MKT

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

Pemenue 3amau

54

CBs13b a0COTIOTHON TeMIepaTyphbl
TEPMOJIUHAMHYECKON CUCTEMBI CO CpEHEN
KMHETUYECKOHN DHEPrUueH NOCTYNaTEIbHOTO
TEIUIOBOTO JBM)KEHUS €€ 4aCTHIl

55

O0001IEHNE ¥ CUCTEMATHA3AINSA 3HAHUHA 110
teMe "OcuoBst MKT"

56

KontponsHas padota o teme "OCHOBBI
MKT"

57

TepMoauHamMuyeckas cuctema. 3alanue
BHEIIHUX ycnoBui yist T/l cuctemsl.
Brenraue 1 BHyTpeHHHE TTapaMeETPBHI.
[Tapametpsr T/l cucTeMbl Kak cpegHue
3HAYE€HUs BEJIMYKMH, ONMCHIBAIOIINX €€ Ha
MHKPOCKOTTMYECKOM YPOBHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

HyneBoe Hauano TepMoIMHAMUKH.
CamornpousBoJibHas penakcarus /]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

Mojenb naeaabHOTO ra3a B TCPMOJUHAMUKE.

Ycnosus IIPpUMCHUMOCTH 9TOM MOACIN

60

YpasHenune MenpeneeBa-Knaneiipona u
BBIpaKCHUE JI1 BHYTPEHHEN SHEPrUuun

61

BoipaskeHue a1 BHyTpeHHEN SHEPrUuu
OJIHOATOMHOTO MJICAJIBHOT'O Ta3a.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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KBa3zucraruueckue U HeCTaTHUCCKUE

MIPOIIECCHI
DnemMeHTapHas paboTa B TEPMOJMHAMUKE.
62 BI)I‘-II/ICJIGHI:/IG a%OTI)I nor I:l(bI/IK nporecca brbmmorexa LOK
p p y ripott https://m.edsoo.ru/ff0c82ba
Ha pV-auarpamme
Tennonepenayda kak crnoco0® U3MEHEHUs
63 BHyTpeHHei sHeprun TJl cucremsl 6e3 bubmorexa HOK
yIp P https://m.edsoo.ru/ff0c84ae
COBEPUICHUS padOTHI
64 KoHBekI1s, TeIIonpoBOAHOCTh, H3ITydEeHUE bubmorexa HOK
e POBOA I https://m.edsoo.ru/ff0c86fc
KonnuecTBo TemnoThl. TemioéMKOCTh Tena.
65 VY aenpHast 1 MOJISIpHAs TETUIOEMKOCTH bubnuorexa [JOK
BEILIECTBA. Y IeIbHAs TEIJIOTA CTOPAHUS https://m.edsoo.ru/ff0c88be
TOTLJIBA
66 Pacué€t xonuuecTBa TEIIOTHI IPU bubmuorexa [JOK
Terionepeaaye https://m.edsoo.ru/ff0c8a8a
67 [Tonsatue 06 annabaTHOM Tiporiecce. [1epBrrii bubnuoreka [IOK
3aKOH TE€PMOJIMHAMUKH https://m.edsoo.ru/ff0c8c56
KonnuecTBo TEmoTel 1 paboTa Kak MephI
68 W3MEHCHUS BHyTpeHHEH sHepruun T/] bubmorera [JOK
P P https://m.edsoo.ru/ffOc8f6c
CUCTEMBI
BTtopoii 3akoH TepMOIMHAMKKY IS
69 aBIfOBeCHLIX u HIZ: ABHOBECHBIX IPOIIECCOB bubmorexa HOK
P P pOm ' https://m.edsoo.ru/ff0c32e2
Heo6patuMocTh MpUPOTHBIX MPOIIECCOB
70 [IpuHIMIBI AEHCTBUS TEIUIOBBIX MAIIIVH. bubnuoreka [IOK
KI1J https://m.edsoo.ru/ff0c33e6
bubmuoreka [JOK
71 MakcumansHoe 3Hauenue KII/I. [ukn Kapuo B

https://m.edsoo.ru/ff0c3508
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bubmuoreka [JOK

& Petuertie sazas hitps://m. eds00.ru/ff0c3620
DKOJIOTUYECKHE aCTIeKThI HCIIOIB30BAHMUS

73 TEIUIOBbIX JBurareneil. TemnoBoe Et?ri?i&fiifﬁ/}:mc?ﬂ%
3arpsi3HEHUE OKPYKaIOLIEH cpeibl

bu6mmoreka [{OK

74 Pemmenme sz https://m.edsoo.ru/ff0c39cc

75 O0600611eHre u cucTeMaTu3alus 3HaHu| 1o bubnnorexa [JOK
teme "TepmoauHamuka. TenoBsle MauHbL" https://m.edsoo.ru/ff0c3ada

76 KounTponbHas paborta o teme
"TepmoanHamuka. TernaoBeie MalIuHb"

[TapooOpazoBanne u KOHICHCAIIHS.

77 Hcnapenne n kunenue. Y aenpHas TEIIOTa bubnmorexa [IOK
HapooGpasoBaHLA https://m.edsoo.ru/ffOc3be8
HaceliieHHbie 1 HEHACHIIICHHBIE Maphl.

KauecTBeHHast 3aBUCHUMOCTb IJIOTHOCTH U
JABJICHUS HACBIILIEHHOTO Mapa OT

78 TEMIIepaTyphl, UX HE3aBUCUMOCTh OT 00bEMa E;?;I;T:;zgﬁﬁf 0c3he8
HACBIIIEHHOTO TIapa. 3aBUCHMOCTh T '
TEMIEPATypPbl KAIICHUS OT JaBJICHUS B
KUAKOCTU

79 BrnaxHocTh Bo3yxa. AGCONMIOTHAS U bubnuoreka [IOK
OTHOCHTEJIbHAS BIIAKHOCTh https://m.edsoo.ru/ff0c3d00

80 Pemtenue 3amay Bubmiorexa OK

https://m.edsoo.ru/ff0c3e18
TBépnoe teno. Kpucrammueckue u
81 amopdHble Tena. AHU30TPONHSI CBOMCTB Bubmmorexa LIOK

KpHUCTAJIJIOB

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

[InaBnenue u KkpucrauMzanus. Y aeabHas

bubmuoreka [JOK

82
TertoTa tiasienus. Cyonumanus https://m.edsoo.ru/ff0c41a6
Hedopmaruu TBEpIOTO Tena. PactsokeHue n
83 coxkarue. Casur. Moayns FOnra. IIpenen bubmorexa LHOK
' VO P https://m.edso0.ru/ff0c43d6
yIpyrux aehopMaruii
TermoBoe pacmmpeHue KUIKOCTEN U
84 TBEPABIX TEJI. AHTAPMOHHU3M TEILIOBBIX bubmorexa HOK
P . P https://m.edso0.ru/ff0c4502
KOJIeOaHWI YacTHUIl BEIIECTBA
85 [IpeoGpa3oBanue s3Hepruu B Ga3oBbIX bubnnorexa [JOK
repexoax https://m.edsoo.ru/ff0c461a
bu6moreka [IOK
86 YpaBHEHHE TEIUIOBOTO OamaHca
p https://m.edsoo.ru/ff0c478c
87 Pemrenue 3amay
[ToBepxHocTHOE HaTshxeHue. KanuspHbie
88 aBJeHus. J{aBieHue o MCKpUBJICHHON bubmuorexa [JOK
MOBEPXHOCTHIO KUJIKOCTH. Dopmyrna https://m.edsoo.ru/ff0c4b74
Jlannaca
O06o01enre 1 cucTeMaTr3arys 3HaHUH 110
" bubnuoreka [JOK
89 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA.
" https://m.edsoo.ru/ff0c4dc2
dazoBbIe IEPEXOIbI
90 KontponbHas padoTa o Teme "ArperaTHbie
cocTostHUS BeriecTBa. Pa3oBbie epexoap”
DneKkTpu3anus Tei U €€ MPOosBICHUS.
01 DnekTpudeckuil 3apsa. /IBa Buaa
ANEKTPUYECKUX 3apsaoB. [IpoBoaHUKH,
TUDIEKTPUKHU U TIOTYIPOBOIHUKU
92 DneMeHTapHBIN ANEKTPUIECKU 3apsii. 3aKoH

COXPAHCHUSA SJICKTPHUICCKOI'0 3apdaia
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93 B3aumoeiictBue 3apsiioB. Toueunsie bubnmoreka [JOK
3apsbl. 3akoH Kynona https://m.edsoo.ru/ffOc4fde
bu6mmoreka [{OK
%4 Pemterme sazat https://m.edsoo.ru/ff0c511e
95 Dnekrpuyeckoe nosie. Ero neiictBue Ha
INEKTPUUECKUE 3aPSI/IbI
Hanpshk€HHOCTE AMEKTPUYECKOTO TOJIS.
96 [IpoOnelif 3apsa. JIlunun HanpsHKEHHOCTH
ANEKTPUIECKOTO ToJIs. OTHOPOTHOE
ANEKTPUIECKOE TOJIe
97 [ToTeHManbHOCTh SIEKTPOCTATUYECKOTO bubmuorexa [JOK
1oJ1s1. Pa3HOCTh NOTEHIIMAIOB U HATIPSHKEHUE https://m.edsoo.ru/ff0c570e
[TorenumansHast 3HEPTUs 3apsaa B
98 BJIGKTij)CTaTI/IIIeCKOI\l/:I) oJI€E. I;T(J)ITeHunan bubmmorexa [OK
https://m.edsoo.ru/ff0c5952
ANEKTPOCTATUYECKOTO MOJIS
CBs13b HAPSKEHHOCTH TOJISI U PA3HOCTU
99 MOTEHITUAJIOB JIJISl AJIEKTPOCTATUYECKOTO bubmmorexa [OK
https://m.edsoo.ru/ff0c5c36
oJst
100 [TpuHIUIT Cynepno3UIuY ANEKTPUUECKUX bubnuoreka [JOK
nosieu https://m.edsoo.ru/ff0c5c36
bubmuoreka [JOK
101 Pemrerme saza+ https://m.edsoo.ru/ffOc5efc
102 ITone Toueunoro 3apsna. [lone paBHOMEPHO bubmuoreka [JOK
3apsOKEHHOU cephl https://m.edsoo.ru/ff0c6230
[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY
. bubmuoreka [JOK
103 mapa. Ilone paBHOMEPHO 3apsKEHHOM

OECKOHEUYHOH IUIOCKOCTH

https://m.edsoo.ru/ff0c600a
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[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

104
Ycnosue paBHOBeCUs 3aps10B
105 JIVDIIEKTPUKY ¥ TIOTYIIPOBOHHUKH B
ANIEKTPOCTATUYECKOM II0JIC
Konnencarop. 21eKTpo€MKOCTh
106 KOHJEHCATOpa. DIEKTPOEMKOCTD IIJIOCKOr0 bubnmorexa LOK
pa. p https://m.edsoo.ru/ff0c6938
KOHJICHCATOpa
107 ITapannensHOE COeIUHEHNE KOHIEHCATOPOB bubmmorexa LOK
P a p https://m.edsoo.ru/ff0c6a50
108 TlocnenoBaTenprHOE COETMHEHNE bu6moreka [IOK
KOH/JIEHCAaTOPOB https://m.edsoo.ru/ff0c63b6
109 DHeprus 3apsHKEHHOTr0 KOHAEHCaTopa bubmorexa LOK
p P a P https://m.edsoo.ru/ff0c64d8
bu6mmoreka [IOK
110 P
CHICHHE 3314 https://m.edsoo.ru/ff0c65f0
111 JIBr>keHue 3apsKEHHOW YaCTUIIbI B bubmuorexa [JOK
OJHOPOTHOM 3JIEKTPUUECKOM T0JIe https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
112 P
CHICHHE 3314 https://m.edsoo.ru/ff0c6820
113 O0o001IeHNEe B CUCTEMAaTH3alIMs 3HAHUH 10 bubnuoreka [JOK
TeMe "Dnekrpuyeckoe nosie" https://m.edsoo.ru/ff0c6bcc
114 KonTtponbHas padoTa o teme
"Dnexrpuueckoe nosie"
Cuia toka. [locTogHHBII TOK. Y CI0BUI
115 CYILIECTBOBAHHUS IOCTOSHHOTO bubmnorexa [IOK
yi https://m.edsoo.ru/ff0c6ce4
ANEKTPUYECKOTO TOKA
116 Ucrounuku toka. Hanpsbxenue u 3/1C bubmorexa HOK

https://m.edsoo.ru/ff0c6df2
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3axon Oma Juid yyacTKa LEenu.

bubmuoreka [JOK

117 DIEKTPUYECKOE COMTPOTUBIICHUE https://m.edsoo.ru/ff0c6f00
3aBUCUMOCTb CONPOTUBJICHUS OTHOPOIHOTO
118 MPOBOJIHUKA OT €r0 JIIMHBI U TJIOMIAIN bubnmorexa LOK
https://m.edsoo.ru/ff0c7018
MOTIEPEYHOTO CEUCHUS
119 VY enpHO€ CONPOTHBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemrenne 3anau https://m.edsoo.ru/ff0c7126
120 [TocnenoBarensHOE, MapajuieIbHOE, bubmmoreka [IOK
CMELIaHHOE COEIMHEHHE ITPOBOIHUKOB https://m.edsoo.ru/ff0c72c0
121 Pacuér pa3BeTBIEHHBIX DIIEKTPUUECKUX
neneii. [IpaBuna Kupxroda
122 Pemrenue 3amay
123 PaboTa anekTpuueckoro Toka. 3akoH Jkoyis
—JleHna
bubnuoreka [IOK
124 Pemterme saza https:// m.edso;I ru/ff0c74f0
125 MOIIHOCTD JIEKTPUYECKOTO ToKa. TermoBas bubnuoreka [JOK
MOILHOCTb, BBIJICNISIEMas Ha PE3UCTOPE https://m.edsoo.ru/ff0c7838
bubnmuoreka [JOK
126 Pemmerme s https:// m.edsoc%.I ru/ff0c7ae0
197 O/JIC 1 BHyTpeHHEE CONIPOTUBIICHUE
HMCTOYHHKA TOKA
128 3akon Oma I[J'IiI MOJIHOM (3aMKHYTOM)
ANEKTPUYECKON 11T
bubnuoreka [JOK
129 Pemrerme saza+ https:// m.edsocI)_.[ ru/ff0c84ae
130 MOITHOCTh UCTOYHUKA TOKA bubmmorexa [IOK

https://m.edsoo.ru/ff0c82ba
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bubmuoreka [JOK

131 Kopotioe sambikatiite https://m.edsoo.ru/ff0c84ae
132 Konnencarop B 11enu NOoCTOSIHHOTO TOKa bubnmorexa LOK
https://m.edsoo.ru/ff0c86fc
bubnuorexa [JOK
133 Pemenme a2 https://m.edsocI)_.[ ru/ff0c88be
134 Pemrenue 3amgau mo reme "[locTostHHBIM bubnuorexa [JOK
ANEKTPUIECKUH TOK" https://m.edsoo.ru/ff0c8a8a
135 Pemenue 3amgau mo reme "[locTostHHBIM bubnuorexa [JOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/ff0c8c56
136 Pemenue 3agaq nmo teme "IlocToSTHHBIN bu6mmoreka [IOK
AIEKTPUYECKUN TOK" https://m.edso0.ru/ff0c8f6c
137 O06o001enre U cucTeMaTru3aIus 3HaHUH 110
teme "TIoCTOSTHHBIN ANeKTPUYECKUN TOK"
138 KonTtponsHas padota o teme "TlocTosHHBIN
AIEKTPUYECKUN TOK"
DnexTpuyecKas IpOBOJUMOCTD PA3IUYHBIX
139 BEIIIECTB. DJICKTPUYECCKUI TOK B METaJIaX.
CBepXInpoBOJIUMOCTb
DJIEKTPUYECKHUI TOK B pacCTBOpax U
140 pacruiaBax 3JeKTpoJuToB. 3akoHbl Dapanes
JUISL SIEKTPOIIH3a
141 DneKkTpuyeckuil Tok B razax. [lmazma
142 DneKTpuYecKuil TOK B Bakyyme. BakyymHbie
pubOpHI
143 DNEKTPUYECKUN TOK B MOTYIPOBOJHUKAX.
[TomympoBoAHUKOBBIE TPUOOPHI.
144 IIpomexyrouHas aTTecTanus
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DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"W3mMepenue cuiibl TOKa U HANIPSIKEHUS B
LENH MOCTOSHHOTO TOKA MPH MOMOIIN
AHAJIOTOBBIX U MHU(POBBIX U3MEPUTEIBHBIX
pu6opoB" uiH "3HAKOMCTBO C IU(PPOBOU
nabopatopueii o ¢pusuke. [pumepsr
M3MEpeHUsT (PU3NIECKUX BEITHUUH TPH
MTOMOIIY KOMITbIOTEPHBIX JATYUKOB"

146

duznyeckuil npakTukym o teme "M3yuenue
HEPaBHOMEPHOTO JIBUKEHHUSI C LIEIbIO
OIIpeIETIEHUsI MTHOBEHHOM cKOpocTH"

147

®u3NYEeCKU NIPAKTUKYM I10 TEME
"N3mepenue yCKOpeHHUs IpH
MPSMOJIMHENHOM PABHOYCKOPEHHOM
IBIDKEHHUH 110 HAKJIOHHOU IIOCKOCTH" I
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHU MPU PaBHOYCKOPEHHOM JABUKEHUU"

148

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yckopeHusi CBOOOHOTO
nagenus" win "M3ydeHue nBrKeHus Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

®usnueckuil NpakTUKyM 1o teme "M3yuenue
JIBYDKEHUS TeJa M0 OKPYKHOCTH C
MOCTOSTHHOM 110 MOAYJIIO CKOPOCTBIO" MIIH
"HccnenoBaHue 3aBUCUMOCTH N1€pHOa
oOpalieHnss KOHMYECKOro MasiTHUKA OT €ro
napameTpoB”

150

DuU3NYECKUN PAKTUKYM I10 TEME
"N3mepenne paBHOJAEHCTBYIOIIEHW CHUIIBI TPU




JBMKEHUH OpycKa M0 HaKJIOHHOM
mockoctu" umu "IIpoBepka runoTessl o
HE3aBHUCHMOCTHU BPEMCHU ABWKCHUSA 6pyCKa
10 HAaKJIOHHOM IUIOCKOCTH Ha 331aHHOE
paccTosiHUE OT €ro Macchl”

151

@u3N4EeCKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHIT
YOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3nHOoBOM 00paslie, oT ux aepopmanun’
nin "M3yuenne ABMKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
nérkuit 610K"

152

®u3N4EeCKU NIPAKTUKYM IO TEME
"U3mepenue korhdumrieHTa TpeHus mno
BEJIMYMHE YIJII0BOT0 KO3 PHUIIHECHTA
3aBucumoctu Frp(N)" nnu "UccnenoBanue
JBUKEHHS OpYyCKa M0 HAKJIIOHHOW TJIOCKOCTH
C IEpEeMEHHBIM KO3(PPUITUEHTOM TpEeHHS"
uiu "M3yueHne ABMKEHUS Tpy3a Ha Bally C
TpeHuem"

153

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue ycioBUil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIET0 OCh BpaleHus"
nnu "KoHCTpyrpoBaHue KPOHIITEWHOB U
pacuér cui ynpyroctu" unu "U3yuenue
YCTOMYMBOCTH TBEPIOTO TEJIA, UMEIOLLETO
JI0111a]Tb OTIOPHI"

154

DuU3NYECKUN IPAKTUKYM I10 TEME
"N3mepenne umnynbca Tejaa o TOpMO3HOMY




nyru" win "M3mepeHue cuibl TSIru, CKOPOCTH
MO/IEJH HIIEKTPOMOOHIISE 1 MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJa ¢ UMITYJIbCOM CHUJIBI" WU
"UccnenoBanue coXpaHEeHUS UMITYJIbCa MPU
ynpyrom B3aumoaerictsun" unu "Msmepenue
KMHETUYECKOM dHEPruu Teja o TOPMO3HOMY

IIyTH

n

155

duznyeckuil npakTukym o teme "M3yuenue
M30TEPMHUECKOTO Mpoliecca (PEKOMEHI0BaHO
WCIIONb30BaHKe U(poBoi JabopaTopun)"
niu "M3ydeHne n30XopHoro mpoiecca’ uin
"N3yuenne n3obapHOTO TIporiecca’ wim
"[IpoBepka ypaBHEHUS COCTOSIHUA"

156

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue yaeabHOl TEMI0EMKOCTH" WIIH
"HccnenoBanue npoluecca OCTbIBaHUS
BemecTa" win "McciienoBanne aqnadaTtHoro
npouecca" unu "M3yueHne B3auMOCBSI3U
SHEPrUU MEKMOJIEKYIIIPHOTO
B3aMMO/ICHCTBUS U TEMIIEPaTyphbl KUIICHUS
JKuakocten"

157

®usnueckuil NpakTuKyM 1o teme "M3yuenue
3aKOHOMEPHOCTEHN UCIIapEHUS KUAKOCTEH"
nnu "M3MepeHue yenbHOM TemIOThI
naBieHus apaa" uim "M3yueHue cBOUCTB
HachIIeHHBIX apoB" uin "U3mepenue
a0COMIOTHON BIIAXKHOCTH BO3/IyXa M OLIEHKA




Macchl apoB B nnometeHun". Msmepenne
K03 (UIIMeHTa TOBEPXHOCTHOTO HATSKCHHUS

158

Pu3N4EeCKU IPAKTUKYM 110 TEME
"HabimroieHue peBpaIieHus SHEPTUu
3apsKEHHOTO KOHAEHCATOPa B SHEPIHI0
u3nyyeHus ceeroauonaa’ unum "Msyuyenue
MPOTEKaHUs TOKA B LIEMH, COJICpHKALIEH
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHIMANIOB (HAINIPSLKEHUS) TIpU
MIOCJIEJOBATEILHOM COEIMHEHUU
KOHJIEHCAaTOPOB"

159

®u3NYEeCKU NIPAKTUKYM I10 TEME
"HccneqoBanre CMENIAHHOTO COEINHEHMUS
pe3ucropoB' win "M3mMepeHue yeabHoro
COIPOTHUBIICHHS TPOBOJHUKOB" WIIH
"UccneqoBanye 3aBUCUMOCTH CHJIBI TOKA OT
HanpsHKEHUs 1715 JTaMIIbl HaKalliBaHUA'"

160

DuU3NYECKUH TPAKTUKYM 10 TEME
"Habmronenune anekTponaunsa" uim
"M3mepenue 3apsiga 0JHOBAJIEHTHOTO HOHA"
nid "ccnenosanue 3aBUCHMOCTH
CONIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypsl" uiu "CHATHE BOJIBT-
aMIIEpPHOM XapaKTEPUCTUKHU auoaa"

161

PesepBusiit ypok. O600mIeHE U
CUCTEeMaTH3all¥sl 3HAaHH 110 TeMe
"Kunemartuka"




162

PesepBHelii ypok. O600IeHNE 1
CUCTEeMAaTH3aI¥sl 3HAHWIA 110 TeMe
"Iunamuxa"

163

PesepBHeIit ypok. O600IICHNE 1
cucreMarusanusa 3Hagui 1mo teme "Cratuka
TBEpJ0TO Tea"

164

Pesepsubrit ypok. O60011eHNE 1
CUCTEMaTH3aIus 3HAaHUM 110 TeMe ""3aKOHBI
COXPAaHEHHUS B MEXaHHKe"

165

PeseprubIit ypok. O6001IeHNE 1
cucTtemMaTu3anus 3HaHuil o Teme "OCHOBBI
MOJIEKYJISPHO-KUHETUYECKOM Teopun”

166

PeseprubIit ypok. O6001IeHNE 1
CHCTEMAaTHU3aLUs 3HAHUH 10 TEME
"Tepmoannamuka. TernaoBeie MalIuHb"

167

Peseprubiit ypok. O6001IeHNE 1
CHCTEMAaTU3alMs 3HaHUH 110 TeMe
"ArperatHbie cOCTOAHUS BellecTBa. Da3zoBbie
nepexonl"

168

PesepBubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"OnexkTpuueckoe mnojue"

169

PesepBuslit ypok. O600mIeHE U
cucTeMaTH3alys 3HaHUH 1o Teme
"IIoCTOSIHHBIN 2JEKTPUUECKUIN TOK"

170

PesepBHslit ypok. O6001IeHEe U
cucreMaTu3anus 3HaHui no reme "Toku B
pasnu4HbIX cpenax”




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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16




11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
BzanMmopeiicTBHe MOCTOSHHBIX
1 MarHuTOB U IPOBOJHUKOB C TOKOM 1 bubmorera [JOK
poBOA ' https://m.edsoo.ru/ff0c32e2
MarnutHoe noJie. ['unoreza Ammnepa
BekTop MarsuTHOM MHIYKITHH.
2 IIpun pnn cyIe no3nu§§< MAarHUTHBIX 1 bubmorera [JOK
P UH YHep . https://m.edsoo.ru/ff0c33e6
nosiei. JIMHUM MarHuTHOM MHITYKIIUH
3 MarauTHO€ 10Jie MPOBOJIHUKA C 1 bu6moreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/ff0c3508
4 Cuna Amriepa, €€ HapaBJIECHUE U 1 bubnuoreka [IOK
MO1yJIb https://m.edsoo.ru/ff0c3620
bu6mmoreka [IOK
5 P 1
ClHICHHE 3aat https://m.edsoo.ru/ff0c372¢
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/ff0c39cc
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubnuoreka [JOK
YaCTHUIIbl B OJIHOPOJHOM MarHUTHOM https://m.edsoo.ru/ff0c3ada
moJie
bu6mmoreka [JOK
8 P 1
CHICHHE 3aAat https://m.edsoo.ru/ffOc3be8
bu6mmoreka [JOK
9 Pa6 JI 1
aboTa CHITH! JIoperta https://m.edsoo.ru/ffOc3be8
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10

CraproBas 1uarHocTuka

MarauTtHoe 1oJjie B BEIIECTBE.

11 deppoMarHeTky, napa- u bubmorera [JOK
PP > Hap https://m.edsoo.ru/ff0c3d00
JMaMarHeTUKH
OCHOBHBIE CBOHCTBA
12 ¢beppomaraetukos. [Ipumenenne brbmmorexa [OK
PP P https://m.edsoo.ru/ff0c3e18
(heppoMarHeTuKoB
13 Pemenne 3agau mo reme "MarautHoe bubmmoreka [IOK
nose" https://m.edsoo.ru/ff0c3f76
14 Pemtenne 3ama4 mo reme "MarauTHoe bu6moreka [IOK
noJie" https://m.edsoo.ru/ff0c41a6
SIBneHue ANEKTPOMAarHUTHON
15 HH, nn. [ToTok BekTOpa bubmorera [IOK
AV N p https://m.edsoo.ru/ff0c43d6
MarHUTHOW MHIYKIIHH
bu6mmoreka [IOK
16 D/1C
AC myum https://m.edsoo.ru/ff0c4502
17 3aKOH 3JIEKTPOMAarHuTHOM MHAYKLIMHU bubmuorexa [JOK
®dapanes https://m.edsoo.ru/ff0c461a
18 Buxpeoe anektpuueckoe noJie. Toku bubnnoreka [JOK
dyko https://m.edsoo.ru/ff0c478c
19 O/1C uHAYKUIMU B IBUOKYIIUXCS
MIPOBOTHUKAX
bubnuoreka [JOK
20 P
clieHie satat https://m.edsoo.ru/ff0c4b74
21 Tpasuio JTenma bu6mmoreka [JOK

https://m.edsoo.ru/ffOc4dc2
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NupyktuBHOCTB. Karymka

22 WHJIYKTUBHOCTHU B LIETIH TOCTOSTHHOTO
TOKa
93 SAsnenue camounaykiuu. J/C
CaMOWHTyKIIHH
24 DHeprust MAarHUTHOTO TIOJIST KaTyIITKA
C TOKOM. DJIEKTPOMAarHUTHOE TI0JIE
bubmmoreka [IOK
25 Pemterme sazat https://m.edsoo.ru/ffOc4fde
26 O06o01enre U cucTeMaTru3arus bubmuorexa [JOK
3HaHUH N0 TeMe "DnekTpoaruHaMuka' https://m.edsoo.ru/ff0c511e
97 KounTponbHas paborta no teme
"OnekTpoauHaMuka'
KoneobarensHas cucrema. CBoOOIHBIE
28 KoJsiebanus. ['apMmoHnueckue
KoJieOaHus
29 KunemaTtnueckoe u JMHAMHUYECKOE bubmuorexa [JOK
onucanue KojaedaTeIbHbIX IBUKEHUN https://m.edsoo.ru/ff0c570e
DHepreTudeckoe onvcanue. BoiBoa
JTUHAMUYECKOTO OIIMCAHMS
30 TapMOHHMYECKUX KOJICOAaHUW U3 UX Et?i?;;f:;igﬁlllffOCS%Z
SHEPTreTUYECKOT0 ¥ KWHEMaTHYECKOTO
OITMCAHMS
. bubnuoreka [JOK
31 AMIIHTY 2 1 pasa Koxebanmit https://m.edsoo.ru/ff0c5c36
[Tepron 1 yacToTa KoJIeOaHHIA. BuGmmorexa [OK
32 [Tepro ManbIx cBOOOIHBIX

KoJIeOaHUI MaTeMaTHYeCKOro

https://m.edsoo.ru/ff0c5c36
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MasiTHHKa. [lepros cBOGOJHBIX
KoJIe0aHUN IPYKUHHOTO MasiTHUKA

3aryxaroimue KojaeoaHusl.

bu6mmoreka [{OK

33 Brnyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ffOc5efc

bubmmoreka [{OK

34 ABTOKOICOAMI https://m.edsoo.ru/ff0c6230

bubmmoreka [IOK

3 Pemmenme sz https://m.edsoo.ru/ff0c600a
VYpok-koHpepenuus "MexaHuueckue

36 KOJIeOaHHS B MY3bIKATBHBIX
MHCTpyMeHTax"

O06o01enre U cucTeMaTru3arus

37 3HaHUH 10 TeMe "MexaHnueckue
KojeOaHus"

38 DNeKTpOMarHUTHBIE KOJICOaHusI. bubnuoreka [IOK
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/ff0c6938
®opmyna Tomcona. CBs3b

39 aMIUTMTY/IbI 3apsiia KOHJEHCATOpa ¢ bubnuoreka [JOK
aAMIUIMTYJIOM CUJIBI TOKA B https://m.edsoo.ru/ff0c6a50
KoJie0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUs YHEPTUU B bubnuoreka [JOK
UJeabHOM KoJIe0aTeTbHOM KOHTYpE https://m.edsoo.ru/ff0c63b6
3aryxaroiue 3eKTPOMarHuTHbIE

41 KOJ'I}e/)gaHII/jI. BLIHy)KpI[eHHBIe Bubmorexa OK

https://m.edsoo.ru/ff0c64d8
ANIEKTPOMArHUTHBIE KOJIeOaHUs
IIepemeHnHsbli TOK. Pesucrop u
bu6mmoreka [JOK
42 KOHJICHCATOP B II€NU IEPEMEHHOTO

TOKa

https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

43 Karyiika HHIyKTUBHOCTH B LIENIU bubmuorexa [IOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/ff0c6708
44 3axoH Oma Juis 31EKTPUYECKOM Lienu bubnuorexa [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/ff0c6820
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIUTUTYIHOE U JEHCTBYIOIIEE brbmmorexa [OK
https://m.edsoo.ru/ff0c6bcc
3HAYCHHUE CUJIbI TOKA U HAITPSXKCHUA
46 Pe3oHaHC B 25IeKTpUYeCKOi TenH bubmorexa HOK
https://m.edsoo.ru/ff0c6bcc
bu6moreka [IOK
47 Pemterme saza https://m.edsoo.ru/ff0c6ces
WneanpHblif TpanchopmaTop.
48 [TpowusBoacTBO, nepenaya u bu6moreka [IOK
MOTPEOSICHUE IIMCKTPUIECCKO N https://m.edsoo.ru/ff0c6df2
SHEpPruu
DKOJIOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE AIIEKTPOIHEPTUH.
49 KyneTypa ncnoas3oBanus bubmmorexa [JOK
. https://m.edsoo.ru/ff0c6f00
AJIEKTPOIHEPIHH B MOBCEAHEBHON
KUZHU
bu6mmoreka [JOK
>0 Pemterite a7 https://m.edsoo.ru/ff0c7018
bubnuoreka [JOK
°1 Pemterite a7 https://m.edsoo.ru/ff0c7126
O06o001IeHne u cucTeMaTu3anus
N bubmuoreka [JOK
52 3HAHMUU 110 TeMe "DJIEKTPOMAarHUTHBIE

KoJicoanusa"

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

MexaHnueckue BOJIHEL.

53 XapaKkTepUCTUKU MEXaHUYECKUX
BOJIH
o4 CBoiiCTBa MEXaHHMYECKUX BOJIH
55 3ByK. XapaKTEepUCTUKH 3ByKa
56 Wndpas3Byk u ynaptpassyk. Lllymosoe bubnuorexa [JOK
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl https://m.edsoo.ru/ff0c74f0
bubmmoreka [IOK
> Pemmenme sz https://m.edsoo.ru/ff0c7838
58 DJIEKTPOMArHUTHBIE BOJIHBI. bubmuotexa [JOK
N3ny4yeHne 31eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/ffOc7ae0
59 DHeprus MEKTPOMArHUTHBIX BOJIH.
CBoOMCTBA AIIEKTPOMAarHUTHBIX BOJIH
[Ikana 37eKTpOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 3MeKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY
[IpuHIMIBI pagUOCBI3U U
61 TeleBuaAeHUs. Pagnonokanmsi. bubnuoreka [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edsoo.ru/ff0c84ae
OKpY’Karollen cpeibl
KonTtponbHas pabora no teme
62 " "
Konebanus u BOJIHBI
63 Caert. 3aKOH NPSAMOJIMHENHOTO bubnuoreka [JOK
pacnpocTpaHeHus CBeTa https://m.edsoo.ru/ff0c84ae
Pemrenue 3agau Ha EIpI/IMeHeHI/Ie BuGmiorexa LIOK
64 3aKOHa IPSIMOJIMHEWHOTO

PacipoCTpaHCHHUA CBCTA

https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

65

Otpaxenue cBera. [lockoe 3epkaso.
Codepuueckoe 3epKaio

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

66

[Ipenmomnenne cBeta. AGCOTIOTHBIN U
OTHOCHUTEJIbHBIN MMOKA3aTENb
npenomiienus. [loaHoe BHyTpeHHEe
oTpaxkeHue. [IpenenbHblIi yron
TOJTHOTO BHYTPEHHETO OTPAKECHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0c8a8a

67

Pemrenne 3aga4 Ha mpuMeEHeHNe
3aKOHOB OTPAXEHUS U MPETOMIICHUS
CBETa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c8c56

68

Xon nyden B mpusme. Jlucnepcust
cBeta. CIIOKHBIN COCTaB OEI0T0
ceeta. [{Ber

bu6moreka [IOK
https://m.edsoo.ru/ff0c8f6c

69

JIunzel. DoKycHOE pacCTOSIHUE U
OTTUYECKAs CHJIa JIMH3BI

70

[TocTpoenne n3o0pakeHUH B THH3AX
U UX cCUCTeMaX. YBEIMUYEHUE JINH3bI

71

Pemenue 3a1auy Ha MocTpoeHue
M300paxKeHuil, MOITy4aeMbIX C
MTOMOIIBIO JIMH3

72

I'ma3 kak onTuueckas cuctema

73

Pemenne 3amau. [Ipenens
MPUMEHUMOCTHU F€OMETPUUECKOM
ONTHKHU

74

CKOpOCTL CBE€Ta U MCTObI €C
HU3MEPCHUA

75

Hucnepcus ceera

76

WnTepdepenius ceera



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

KorepeHTHbIE ICTOUHUKH. Y CIIOBHS

77 HaOIIO/ICHUST MAKCUMYMOB U
MHUHHUMYMOB
78 Pemrenue 3amau
79 [Tpumenenne naTEpHEpeHIINN
80 Judpakmus cBeTa
81 JudpakuroHHas pemeéTka. Y cioBue
HaOIIOJICHUS TJIAaBHBIX MAaKCUMYMOB
82 Pemrenne 3amau
83 [TorrepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0c32e2
bu6moreka [IOK
84 Pemterme saza https:// m.edso;I ru/ff0c33e6
85 CBETOBBIC SIBJICHUS B IPUPOJIC bubmorexa IOK
https://m.edsoo.ru/ff0c3508
86 O06o01enre U cucTeMaTru3arus
3HaHui o teme "OnTuka"
87 KonTtponpHas paboTa o teme
«OnTuka»
['paHuIIBI MPUMEHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI
ANEKTPOIMHAMHUKHN W TTPUHITUIT
OTHOCHTEIILHOCTH
89 [TocTynaTel cienuanbHON TEOpUN bubnuoreka [JOK
OTHOCUTEITBHOCTH https://m.edsoo.ru/ff0c3ada
IIpocTpaHCTBEHHO-BPEMEHHOU BuGmmorexa [OK
90 unTepBai. [IpeoOpa3oBanus

Jlopenna. YcnoBue NpUUMHHOCTH.

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

OTHOCHUTEIBHOCTD
OJIHOBPEMECHHOCTH. 3aMe IJICHHE
BPEMEHU M COKPAICHUE JITTUHBI

DHeprus U UMIYJbC PEISITUBUCTCKOM

bubmmoreka [{OK

91
JaCTHUIIBI https://m.edsoo.ru/ff0c3be8
CBs13b Macchl ¢ SHEPrUen u
92 UMITYIbCOM PEIITHBUCTCKON bubnmorexa LOK
¥ p https://m.edsoo.ru/ff0c3be8
YaCTHIIBI. DHEPTHUS TIOKOS
93 PaBHOBECHOE TEIOBOE U3IYUEHHUE bubmmorexa [TOK
ya https://m.edsoo.ru/ff0c3d00
bu6moreka [IOK
4 B
d 3axon evemenns Bura https://m.edsoo.ru/ff0c3el8
95 I'mnotesa M. [limanka o kBaHTax. bu6moreka [IOK
DoTOoHEI https://m.edsoo.ru/ff0c3f76
bu6mmoreka [IOK
96 S
HEPIHL H HMITYITRC (HOTORA https://m.edsoo.ru/ff0c41a6
97 dotorpdext. OnbiTer A. T'. bubnuoreka [IOK
CronetoBa. 3akoHbl hoTodPdekra https://m.edsoo.ru/ff0c43d6
YpaBHeHue DUHILITEHA IS
98 dboTtorddexra. "KpacHas rpanuma" bubmmorexa [TOK
- °P pari https://m.edsoo.ru/ff0c4502
dboTtorddekra
Hasnenue ceeta. Onbithl [1. H. bubnuoreka [JOK
99
JleOeneBa https://m.edsoo.ru/ff0c461a
100 BoHOBEIE CBOWCTBA YaCTHUIL Bubmiorexa OK
https://m.edsoo.ru/ff0c478c
Bounnsl ne bpoiins. JlnmuHa BOJHBIL 1€
101 Bpoiins u pa3mepsl o0nacTu

JIOKaJIn3alun ,HBI/I)I(yIlIefICSI JaCTUIlbI



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

bubmuoreka [JOK

102 KOprIyCKyJIpHO-BOHOBOM Ayami3m https://m.edsoo.ru/ff0c4b74

103 Judpaxius 37eKTPOHOB Ha bubnuorexa [JOK
KpHUCTaJu1ax https://m.edsoo.ru/ffOc4dc2
Crnenuduka n3mMepeHui B

104 Mukpomupe. CoOOTHOIIEHUS
HeonpenenénHocrei ['elizendepra

105 Pemenne rpaduyeckux 3amaq

106 Pemenue pacu€THBIX 33129
KonTtponsHas paboTta no temam:

107 "Ocnosel CTO", "KopmyckymnspHo-
BOJIHOBOM myanu3m"
OMNBITH IO UCCTIETOBAHHUIO CTPOCHHUS

108 atoma. [manerapnas Mozenb aroma bubmorexa LOK

https://m.edsoo.ru/ff0c511e

Pezepdopna

109 [Toctynater bopa

110 Bungsl cnekrpoB. CriekTp ypoBHE#
SHEpPruM aToMa BOJIOpo/Ia

111 CrnoHTaHHOE U BBIHYXICHHOE bubnnoreka [JOK
W3JIy4YCHHE CBETA https://m.edsoo.ru/ff0c570e

bubmuoreka [JOK

112 Jlasep https://m.edsoo.ru/ff0c5952
Hyxnonnas mozens siapa

113 I'eitzenbepra-MBanenko. 3apsn u bubmuoreka [JOK
MAaccoOBO€ YUCIIO siapa. M30Tomsl. https://m.edsoo.ru/ff0c5c36
PagnoakTuBHOCTH

114 3aKOH paJiMOaKTUBHOIO pacnaja. bubnuoreka [IOK

CBoiicTBa HOHU3UPYIOLLETO

https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

n3nydeHus. BiusHue
paaMOaKTUBHOCTH Ha )KUBbIC
opranusmsl. /lozumerpus

115

DHeprusi CBsSI3U HYKJIOHOB B sijIpe.
SAnepusie cuibl. Jledekt Maccer spa.
Snepueie peakuuu. AnepHbie
peaktopsl. [IpobreMb! yrpaBisieMoro
TEPMOSIICPHOTO CUHTE3a.
DKOJIOTHYECKUE aCTIEKThI Pa3BUTUSI
SIIEPHOM DHEPTETUKH

bubmmoreka [IOK
https://m.edsoo.ru/ff0c5efc

116

Merons! perucTpanuy u
HCCTIE0OBAHUS DIIEMEHTAPHBIX
gactu1l. DyHgameHTaaIbHbIe
B3aUMOICUCTBHS. baprnoHbI, ME30HBI
u jentonsl. [IpencraBienue o
CrangaptHoit mogenu. KBapk-
TJIIOOHHAS MOJIENb aJPOHOB

bu6moreka [IOK
https://m.edsoo.ru/ff0c6230

117

®dwuzuka 3a npenenamu CTaHaapTHOU
Moenu. TéMHas Matepust U TEMHAs
sHeprus. EnuHcTBO husnyeckoi
KapTUHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c600a

118

HpOMC)KYTO‘-IHaH aTTecranuAa

119

Dransl pa3BUTHS aCTPOHOMHHU.
3HaYeHUE aCTPOHOMHUHU.
ITprMeHUMOCTh 3aKOHOB (PU3UKH IS
0OBSICHEHUS! IPUPOJIbI KOCMHYECKIX
00BEKTOB. MeToIbl
ACTPOHOMHYECKHX MCCIICIOBAHHIA



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

CoBpeMeHHbIE ONTHYECKUE

120 TEJIECKOIIBI, PaJHOTEIECKOIIBI bubmorexa [JOK
- Pl ’ https://m.edsoo.ru/ff0c6938
BHEAaTMOC(EepHast aCTPOHOMHS
Bup 3sé3nnoro nebda. Co3se3nus,
121 SIpKHE 3BE3/IBI, TNIAHETHI, UX BUINMOC bubmorexa HOK
p ABL, ’ A https://m.edsoo.ru/ff0c6a50
IBIDKEHUE
Conneunas cucrema. CoJHIE.
122 CosaHeyHast akTUBHOCTE. MICTOUHHK bubmmorexa [TOK
. https://m.eds00.ru/ffoc63b6
sHepruu CoJiHLA U 3BE3]T
3BE31BI, NX OCHOBHBIE
123 XapakTepucTuku. JluarpaMmma bubmorexa OK
| Parcrep . P N https://m.edso0.ru/ffoc64d8
CHEKTPAITBHBIA KJIACC — CBETUMOCTD
124 3Be3/1bI TIIaBHOM bu6moreka [IOK
OCJIEIOBATEILHOCTHU https://m.edsoo.ru/ff0c65f0
Buytpennee crpoeHue 3BE3/1.
125 CoBpeMeHHbIE NPEICTABICHUS O bubnuoreka [IOK
MPOUCXOKACHUHU U PBOJIIOIIUN https://m.edsoo.ru/ff0c6708
CouHIia 1 3BE€3/1. DTaIkbl )KU3HU 3BE3]
Muneunsiit [Iyte — Hama ["anaktuka.
126 Tunel ranakTuk. YépHbIe OBIPHI B bubmorexa LHOK
P AbIP https://m.edsoo.ru/ff0c6820
sIIpax rajJakTUK
Bcenennas. Pacmiupenne BeeneHHoi. Eu6 OK
127 3akon Xa66mna. Teopus bosbuioro nommoteka I
https://m.edsoo.ru/ffOc6bcc
B3pbIBa. PenmkToBOE M3ITyueHue
128 MacmtaGHast cTpykTypa Beenennoit. bubnuoreka [IOK
MertaranakTuka https://m.edsoo.ru/ffOc6bcc
.. b K
129 Hepeménnsie mpobaemMbl acTpOHOMUU nomorexa LO

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c6ce4

130

®u3N4EeCKUN IIPAKTUKYM 110 TEME
"WccnenoBaHue MAarHUTHOTO TTOJIS
MOCTOSIHHBIX MAarHUTOB'" MJIK
"UccnenoBaHue CBOMCTB
(dbeppoMarHeTHKOB" WU
"UccnenoBanue NeHCTBHS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue cuiibl AMriepa" wiu
"N3yueHne 3aBUCHMOCTH CUJIBI
Amriepa OT CHIIbI TOKA" W
"OnpeneneHne MarHUTHOM MHIYKIIUH
Ha OCHOBE U3MepeHUs cuiibl Amnepa”

132

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUA
AJIEKTPOMArHUTHOW MHIYKIHUH'" WIIH
"OnpenesieHue UHIYKIIMA BUXPEBOTO
MarHuTHOTO MnoJjs"

133

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUA
camounnaykuun" win "Coopka
MO/IENTH 3JIEKTPOMArHUTHOTO
reseparopa"

134

Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepenue neproaa cBOOOIHBIX
KoJieOaHUN HUTSHOTO U MIPY>KUHHOTO
MasTHUKOB"




135

®u3N4EeCKUN IIPAKTUKYM 110 TEME
"[IpeoOpazoBaHme SHEPTUH B
PYXKUHHOM MasiTHUKE"

136

PuU3N4EeCKU IPAKTUKYM 110 TEME
"UccnenoBanue nmepeMeHHOro ToKa
yepes M0Cie10BaTeNIbHO
COEMHEHHBIC KOHJICHCATOP, KaTyIIKy
u pesucrop" unu "Uccnenoranue
pabOTHI HICTOYHUKOB CBETA B LIEIH
MIEpEMEHHOT0 TOKa"

137

®u3N4eCcKUil IPAKTUKYM IO TEME
"N3yueHne nmapaMeTpoB 3ByKOBOU
BOJIHBI"

138

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue nokazaresst
MpETOMJIEHHUSI CTEKIIA" UIn
"[Tonyuenne n300pakeHUS B CUCTEME
U3 IJIOCKOTO 3€pKaJia v JIUH3bI"

139

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHue 3aBUCUMOCTH
(hOKYCHOTO paccTOsSHUS OT BELIECTBA
(Ha IpUIMEpE KUIKUX JIMH3)" WIIN
"N3mepenue GOKYCHOTO paCcCTOSTHUS
paccenBarONIUX JUH3"

140

du3ndecKuil MPaKTHKYM 110 TEMe
"Habmronenue audpakuuu,
UHTEpPEPEHITUH U MOJSIPU3ALUN
ceera"




141

®u3N4EeCKUN IIPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbCca U SHEPTUU
PENATUBUCTCKUX YacTull (1o
(boTorpadusiM TPEKOB 3apsIKEHHBIX
YaCTHI[ B MArHUTHOM T0Jie)"

142

PuU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe HcciienoBanus Gorordpdexra"
niu "HccrnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUO OT
HaIpsKeHUs "

143

®u3N4eCcKUil IPAKTUKYM IO TEME
"HccnenoBanue cnekTpa
Pa3pe)EHHOTr0 aTOMapHOI0 BOJIOPOJA
Y U3MEpPEeHHe MocTossHHOM Pundepra"

144

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue paiiOaKTUBHOTO
(hoHa ¢ ucnoyib30BaHNEM J03uMeTpa’
unu "V3ydeHnue moromieHus oera-
YacTHUIl aJIIOMUHUEM"

145

DU3NYECKUH TPAKTUKYM 10 TEME
"HabOnaroneuus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJ1a30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUHN JUIS OTIPEICIICHUS
MOJIOKCHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3pe3ausi CeBepHOro Moaymapus u
spkue 3BE3b1" wiu "HabmoneHus B




teneckon JIyHbl, IUIaHET,
TYMaHHOCTEH U 3BE3IHBIX
CKOTIeHu "

146

O06001IeHNe U CUCTEMATHU3AIIHS
3HaHUH. PoJib pu3KKHM U acTpoHOMUH
B DKOHOMHUYECKOM, TEXHOJOTHISCKOM,
COLIMAJIBHOM M ATUYECKOM cdepax
NeSATeIIbHOCTH YeJIOBEKa

147

O060011eHrE U crucTeMaTu3alus
3HaHMui. Posib u MecTo pu3nku u
ACTPOHOMHH B COBPEMEHHOM HAay4YHOU
KapTHHE MHpa

148

O06o01enre U cucTeMaTru3arus
3HaHu#. Posib pusnueckoit Teopun B
(hopMHUpPOBaHUHU MTPEICTABICHHM O
(bu3UYeCKO KapTHHE MUPA, MECTO
(br3UYeCKO KapTHHBI MUPA B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O0001IeHrEe U cUCTEMATU3ALII
3gagui o teMe "Kunematuka"

150

O00011IeHNE U CUCTEMATH3ALI S
sgagui o treMe "Kunemaruka"

151

O000I11IeHNE U CUCTEMATH3AL[USI
3HaHui no Teme "/nHamuka"

152

O06o001IeHne u cucTeMaTu3anus
3HaHu# no TeMe "CraTtuka TBEpAOTO
Tena"




153

O00011IeHIE U CUCTEMATHU3AIIHS
3HAHUU 10 TeMe "3aKOHBI
COXpaHEHUs B MeXaHUKe"

154

O00011IeHNE ¥ CUCTEMATH3AIMS
3gaHui 110 TemMe "OCHOBEI
MOJIEKYJIIPHO-KMHETHYECKOM Teopun"

155

O00011eHNe U CUCTEMATU3 AL
3HaHu# no TeMe ""TepMomHaMuKa.
TemmoBsie MamHb"

156

O0o001Ienre U cucTeEMaTH3aIUS
3HaHUM N0 TeMe "ArperaTHsie
cocrosHus BeniecTtsa. Ma3oBeIie
nepexonr"

157

O00011IeHNEe U CUCTEMATU3 AL
3HAHUM MO TeMme "DIEKTPUIECKOe
noJe"

158

O00011IeHNEe U CUCTEMATU3 AL
3gagui mo teMe "I1ocToSIHHBIN
AJIEKTPUYECKUN TOK"

159

O00011IeHNE U CUCTEMATH3ALUS
3HaHuM no Teme "TOKU B pa3IMuHbIX
cpenax"

160

O000I11IeHNE U CUCTEMATH3ALMS
3HaHui 1o TeMe "MarauTtHoe mnosie"

161

PesepBHrlit ypok. O600IeHE U
CHCTEMAaTU3alMs 3HaHUH 110 TEMeE
"DJeKTpOMarHuTHas UHIyKIus"




162

PesepBHelii ypok. O600mIeHNE 1
CHCTEMATU3aLMA 3HAHUH 110 TEME
"Mexannyeckue koiaebanus"

163

PesepBHeIit ypok. O000IICHNE 1
CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe
"JyeKTpOMarHuTHbIE KoseOanus"

164

Pesepsubiit ypok. O60011eHIE U
CUCTEMaTH3aIs 3HAaHUH 10 TeMe
"MexaHu4eckue u
3JIEKTPOMArHUTHBIE BOJTHBI"

165

Peseprubrit ypok. O6001eHNE 1
CUCTEMAaTH3aIl¥s 3HAaHWHA 110 TeMe
"Ontuka"

166

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HaHU 10 TeMe
"OcnHoBbsl CTO"

167

Peseprubrit ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"KopnyckynsipHO-BOJITHOBOM
Tyanu3m"

168

PesepBubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"®duznka aroma"

169

PesepBusiit ypok. O6001IeHE U
CHCTEeMaTH3alus 3HaHUH 10 TeMe
"®du3uKa aTOMHOTO Spa U
3JIeMEHTapHbIX YacTull"




PesepBHelii ypok. O600mIeHNE 1

170 cucTeMaTu3alys 3HaHUH 110 TEME 1
"DneMeHThI acTpoPu3nKu"
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» dusuka, 10 kinace/ KacwesinoB B.A., O611ecTBO ¢ orpaHu4eHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akiinonepnoe o0ectBo «M3narenscTBo
«IIpocBemenue»

» dusuka, 11 kinace/ Kacesino B.A., O611ecTBO ¢ orpaHu4eHHOM
O0TBETCTBEHHOCTHIO «[IPODAY»; AxkiimonepHoe od1iectBo «M3natenbeTBo

«HpOCBGIIIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. ®usuka. 10 kinacc. YrinyOaeHHbIi ypoBeHb. YueOHuK. B. A. KacbsHOB
2. ®usuka. 10 knace. [Junaktuueckue matepuaibl. A.E. Mapon, E. A.
Mapon.M. Jlpoda.2010

3. KontponsHo-u3MepuTenbpHble MaTepraibl K yaeOHuky B.A. KacesHoBa.
«®uzuka 10» M. Bako.2014

4. Coopnuk 3amad o gusuke. 10-11 xaccel. bazoBsiii u npoPMIbHBIN
ypoBenb. H.A. TlapdentseBa. M. «IIpocsemienue» 2007

5. Coopuuk 3ana4 no ¢pusuke. 10-11 xmaccel. ba3oBblit u mpodUIBEHBII
ypoBeHb. H.A. PeimkeBrnu M. «IIpocBemenne» 2007

6. ®usuka. 11 knacc. YrinyOnenuslii yposenb. YueOHuk. B. A. KacbsaHoB



7. ®uzuka. 11 knacc. Junaktuaeckue matepuansl. A.E. Mapon, E. A.
Mapon.M. Jlpodha.2010

3. KontponbHo-u3MepuTenbHble MaTepralibl K yueOHuKy B.A. KacpsinoBa.
«Duzuka 11» M.

Baxko.2014

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

1. http://www.e-science.ru/physics

2. http://metodist.lbz.ru/

3. http://school-collection.edu.ru

4. http://fcior.edu.ru

S. BupryanbHblii

Ja00PaTOPHBIN MPAKTUKYM

1o U3HMKe M1 OCHOBHOM 00111€00pa30BaTEeIbHON MIKOJIBI

(10-11 xmaccern) https://tsput.ru/res/fizika/for_phys 11.htm

6. [Toptan ecrecTBeHHbIX HayK: DU3HUKa:

http://www.e-science.ru/physics

7. U3narenbctBo BUHOM. JlaGopaTopus 3HaHMIA:

http://metodist.lbz.ru/

8. BupTyansHbie 1abopaTtopHbie paboThI 10 (HU3HKE:

https://efizika.ru/



