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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTenbHON Mporpammel, rpeacrabieHHbix B DI'OC COO, a Takxke
c yuérom (enepanpHol pabouedt mTporpamMmmbl BocnuTaHus U KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit denepanuu, peaau3yonux OCHOBHbIE 00pa30BaTebHbIE MPOIPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHNUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOr0o mpeaMeTa ¢ y4éTOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3CH,
JOTUKM y4eOHOTO TMpOIEcCca, BO3PACTHBIX OCOOEHHOCTEH  00ywaroluxcs.
[Iporpamma mo ¢usuke Aa€T OpencTaBieHUE O LENsAX, COAEp)KaHUHU, OOIIeH
CTpaTerus OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIOIMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKd YyriayOnEHHOTO YpPOBHSI IMO3BOJSIET PEAM30BATh
3a/1ayu MPO(ECCUOHATILHON OpPUEHTAIMM, HAIIPABJICHO HA CO3/IaHME YCIOBMM IS
NPOSIBIICHUST CBOUX HWHTE/UICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXKIbIM
oOydJaromumMcsi, KOTOphIE HEOOXOAUMBI Ui TMPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1o ¢usuke onpeaensoTcs MmiIaHupyeMble pe3yabTaThl OCBOCHHS
Kypca (U3MKH Ha YpPOBHE CpeaHEro ooOmero o0pa3oBaHUs: JIUYHOCTHEHIE,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pPa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEAMETHBIM pe3yJbTaTaM OO0y4YaloIIUXCs, OCBOUBIIUX
nmporpamMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha yTriyOJIEHHOM
yYpPOBHE, SIBIISIETCS CUCTEMHO-/IESITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma mo Gpu3uKe BKIIOYALT:

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

cojiepkaHue yuyeOHoro npeamera «@u3nka» mo rogaM 00y4YeHHs.

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

[Iporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPUECKYIO MHUIIMATUBY YUUTEIEH U
MPEIOCTaBISET BO3MOXKHOCTH JUJISl  peaU3allid  Pa3IUYHBIX METOJUYCCKUX
MOJXOJIOB K TMPENoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TIPU YCIOBHH
COXpaHEHUS 00S3aTEIHHON YaCTH COJEPIKAHUS Kypca.

du3nka Kak Hayka O HamOoyiee OOIMUX 3aKOHAX MPHUPOIBI, BHICTYIAs B
KauecTBe y4eOHOTO MPEIMEeTa B IIKOJIEC, BHOCUT CYIIECTBECHHBIA BKJIAJl B CUCTEMY



3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (U3HUUECKHE 3aKOHbI
JeXaT B OCHOBE IIPOILIECCOB M SBICHMM, M3ydaeMbIX XUMHUEH, OUOJIOTHEH,
dusznueckoit reorpadueit U actpoHomwueil. Mcrmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUP ONpefeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPrEeTUKU, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIYYeHHs] HOBBIX MAaTE€pHalOB C 3aJlaHHBIMHU CBoilcTBaMu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHHN MPUMEHSTh HAyYHBIH METOJ MMO3HAHUS
IIPY BBITIOJIHEHUU UMU YUCOHBIX UCCIISIOBAHUM.

B ocHOBY Kypca (pU3uKH Ha YpOBHE CpeHEr0 0011ero 00pa30oBaHus 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 (PU3MKH, BKIIOYAET 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 YPOBHSX MaTe€puu, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeanosaracT MCIOJIb30BaHUE
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 MPEICTABICHUNA M COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBa, W
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHMM IpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJOTHU, a Takke 0O0CYXICHUS
npo6JieM palMoOHAIbHOTO MPUPOIOIIOIB30BAHMS U SKOJIOTMUECKOi 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
MTOCTOSTHHO JIeHcTByromIero (akropa ydeOHoro mporecca. J[nsg yriyOonéaHOTO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOIO YYEHHMYECKOTO JKCIEPUMEHTA,
BKJIIOYAIOIIETO (POHTAIBHBIE YYEHUYECKHE OIbITHI MNpPU H3YYEHHUH HOBOTO
Marepuana, J1abopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI



7Ba crioco0a peanu3anuy GU3nYecKoro npakTukyMa. B nepBom ciydae npakTHKyM
npoBoauTcst 100 B koHie 10 u 11 kiaccoB, 1ubO MOCJE MEPBOTO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJiaccoB. BTopoit crocod — 310 mHTerpamust padot
MpPaKTUKyMa B CHCTEMY JIaDOpAaTOPHBIX padOT, KOTOPbIE MPOBOAATCA B IpPOLECCE
u3ydyeHus: paszaena (temsl). [Ipu sTomM moj paboramu MpakTUKyMa MOHMMAETCS
CaMOCTOSITEJIbHOE ~ HCCIEAOBAHHME, KOTOPOE TPOBOAMUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BHJIa O€3 MOIIaroBo MHCTPYKLHUH.

B nporpamme mno (@u3uke cHUCTEMa YYEHUYECKOTO HSKCIEPUMEHTA,
1abopaTOpHBIX pabOT M MpaKTUKyMa Mpe/CcTaBlieHa €IUHbIM IepedHeM. Boioop
TEMATUKH JIJIS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUECKHX Pa0OT OCYIIECTBIISICTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPOLEecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOTO
IUIAHUPOBAHUs W OcHalleHus: kabuHerta ¢(usuku. I[Ipu sToM obOecmneunBaeTcs
OBJIaJICHNE OOYYalONMMHUCS YMCHHSIMHU TPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpEHUs, MCCIECAOBAHMS 3aBUCHUMOCTEH (DU3UUYECKUX BEIIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHKE yensieTcsl pelIeHUI0 PaCUETHBIX U KaUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacu€THBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
Y HESBHO 33JaHHON (PU3MUECKON MOJIEIBIO, MO3BOJISIONINE NTPUMEHSITh U3YUEHHbBIE
3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfena Kypca, TaKk U HHTETPHUPYs
NpUMEHEHHE 3HAaHUM U3 pa3HBIX pa3aesioB. [IJisi KaueCTBEeHHBIX 3a7a4 TPUOPUTETOM
ABJIAIOTCS 3aJlaHusl Ha OOBACHEHHE/NpeNCcKa3aHue MPOTEKAHUsS (PU3HUYECKHUX
SBJICHUN M TIPOILIECCOB B OKPY’KAIOIEH >KU3HU, TpeOyrolue BhiOopa pusnyeckoi
MOJIENU JJI CUTYaIlM MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu @I'OC COO k maTepuambHO-TEXHUYECKOMY
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
00opyAOBaHUE 7S BHIIOJTHEHHSI YKa3aHHBIX B MPOTrpamMMe 10 QU3HKE YHEHUIECKUX
OTIBITOB, TAOOPATOPHBIX PabOT U pabOT MPAKTUKYMa, a TAaK)Ke JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MOPUHIIMIIOM MUHUMAJIBHOM JIOCTATOYHOCTH W  OOECHEYMBAET IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe oOOpymoBaHUE [JIi YYCHUYECKHUX MPAKTUUECKUX padoT
dbopMupyeTcst B BUE TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCA B PacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydalmwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO OOOPYIOBaHUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX NPHUOOPOB, a TAKKE KOMIIbIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.

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 MPEACTABICHUNA O HAyYHOM METOJE MO3HaHUA U (popMuUpoBaHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

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

(dbopMUpoBaHUE YMEHUN OOBSICHATH SIBICHUS C MUCIOIb30BaHUEM (U3HUECKHUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

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

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHON NIEeSITEIbHOCTH, CBA3AaHHBIX C (U3MKOW, MOATOTOBKAa 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 OO0HUX (PU3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHY0O  (U3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U AJIE€MEHTHI aCTPOPU3UKH;

dbopMHUpoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS [l OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS MPUHATHAA MPAKTHUECKUX DEIICHUN 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;

NOHMMaHuEe (PU3NYECKUX OCHOB U TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W INPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTanudl  HHPOpMAIHH,
OIpEJENIEHMS JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yJsIbTaTa;

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

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



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

Ha u3ydenue ¢usuku (yrinyOnEHHbIA ypOBEHb) HA YPOBHE CPEAHETO OOIIEro
obOpazoBanus orBogutcs 340 yaco: B 10 kiacce — 134 yacos (4 yac4d B Hefieno), B
11 xknacce — 134 yacoB (4 yaca B HEJEIIO).

[Ipennaraemeiii B mporpamMme 1o (¢GU3MKE TMepeueHb JTa0OpaTOpHBIX U
NpakKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPATOPHBIX pabOT W ONBITOB C Y4YETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJICIOBaHUS (PUBHMUECKUX SIBIICHUM.

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

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC 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, TOYCUHBIN 3apsi).
I'unoresza. @uU3nyeCcKuid 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PU3nYecKas Teopusl.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKa U HANPSHKEHUS B LIENU MOCTOSHHOTO TOKA MPY 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 ABUKEHHE. OTHOCUTEIBHOCTh MEXaHUYECKOrO JABUIKEHHS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, UX MNPOECKIMM HA OCU CHUCTEMBl KOOpJWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

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

CBobOogHOe majeHUe. YCKOpeHHe CcBOOOIHOTO majeHus. JIBKeHHWE Tena,
OpOILIEHHOIr0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTU. YTJOBas U JUHEWHAas cKopocTh. llepuon u yvactora oOpaieHwus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBUKEHHE CHAPSIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITEPE1aun, 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 BO3AyX€E U B pa3peKEHHOM MIPOCTPAHCTBE.

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

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuUE NyTEH, TPAEKTOPHI, CKOPOCTEN IBH>)KEHUS OJHOTO U TOTO K€ Tella
B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

N3yuenue nBUKeHNs Tela, OpOIIEHHOT0 TOPU30HTANBHO. [IpoBepka runoressl
O MNpAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JaJbHOCTBIO IIOJIETA H
HA4YaJIbHOW CKOPOCTHIO TEJIa.

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

HccnenoBanue 3aBUCUMOCTH MEpUO/ia 0OpalieHusi KOHUYECKOTO 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 MaTepraibHON TOYKH.

Tperuii 3akoH HproToOHA 111 MatepuaibHbIX TOYEK.

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

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUsI CBOOOIHOTO MaJIeHUs OT BBICOTHI HaJl
NOBEPXHOCTBHIO MJIAHETHI U OT reorpaduueckoi MUpoThl. [[BrkeHne HeOECHBIX Tel
U uX cnyTHUKOB. 3akoHbl Kemnepa. IlepBas kocmMudeckasi 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 tperus. Cuna conpoTUBICHUS IPU ABUKEHUH TeJa B KUIKOCTH WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIIBHOIO JIBHKCHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

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

Jemoncmpayuu.

Habnronenune aBmkeHUs Tell B MHEPLUMAIBHBIX U HEMHEPLHAIBHBIX CUCTEMAaX
OTCYETA.

IIpuHIKII OTHOCUTEIBHOCTH.

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

CpaBHEHHE PaBHOAECUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHJI C IPOU3BEIECHUEM
MAaccChl T€jla Ha €ro YCKOPEHHUE B MHEPLUAIBHON CUCTEME OTCUYETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS MTOKOS, KAUEHHSI U CKOJIBKEHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOM INTOCKOCTH HA 3aJJaHHOE PACCTOSHUE OT €ro MaccChl.



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 TpeHUsSI MO BEJIUYHMHE YIJIOBOro KoddduiuneHTa
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 mena.

AGcomtotHo TBEpHoe Teno. [loctymatenbHOe W BpamiaTebHOE JBHXXCHUE
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€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA U TEXHOJOTMYECKHE TMPOLECCHl: KPOHIITENWH,
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.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBbI MaTepUaIIbHBIX TOUEK. Teopema 0 IBUKEHUU LIEHTPa MaccC.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEUYHOM IiepeMelneHuu. [ 'paduueckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

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



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprud Teja B OJJHOPOJHOM I'PABUTALIMOHHOM MoJe. [loTeHnnansHas sHeprus tesna
B TPAaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpM U BHe Imapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOThI HEMOTEHIIUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXAHWYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm s HAEaTbHOM XKUJAKOCTH KaK CIEACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble TipeBpalieHus] KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

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

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUU.

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 pU3HKa M1 TEPMOAMHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. Jnddysus. bpoyHOBCcKOe MBUKEHUE. XapaKTep JBHKCHUS
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIKOCTEH H
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl MoJekyn (atomoB). KonnuecTBo BemectBa. [loctosnnas ABoraapo.



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

Mogenb uaealbHOr0 ra3a B MOJICKYJISPHO-KMHETUYECKOU 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
WJeaqbHOM Tra3e C TIOCTOSIHHBIM  KOJIMYECTBOM BemiecTBa. [ 'paduyeckoe
MpeCcTaBlIeHUE U30MPOIIECCOB: U30TEpMa, U30X0pa, n3o0apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKCHHS MOJICKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKONU TEOPUH UJICATIbHOTO rasa).

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

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHIl 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, nabopamopnsie padbomot, RPAKMUKYM.

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

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro nporecca.

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 BEJTUYMH, OMUCHIBAIOIINX €€
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 HECTATUUYECKHUE 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, U3JIyUYEHHUE.

KomnuectBo TemnoTel. TemmoéMKoOCTh Tena. YAeabHass U MOJsIpHas
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHE Maiiepa. YelbHas TEIUIOTa CrOpaHust
ToruBa. Pacuér kommdecTBa TEIIOTHI mpu Temtonepenade. I[lonsatue o006
aauabaTHOM TIpoliecce.

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

BTopoii 3aK0H TepMOAMHAMUKH JJ1s1 PABHOBECHBIX ITPOIIECCOB: YePE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKOW CHUCTEMBI TPOXOAUT €IUHCTBEHHAs
aguabaTta. AOCOJIFOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKY J1JIsI HEPABHOBECHBIX MTPOIIECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0HOTO0 Tella K 0oJiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOHBIX MPOIIECCOB.

[TpuHuMner gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTUYECKHUE aCIeKThl MCIIOJIb30BaHUS TEIUIOBBIX ABUTrareneil. TermaoBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJOIHIbHHUK,
KOHJIUIIMOHEP, JU3CIIbHBIA W KapOIOpaTOpHBIN JBUTATENM, MapoBas TypOWHA,
MOJy4YCHUE CBEPXHUBKUX TEMIIEpaTyp, YTWIM3AIUS «TEIUIOBBIX» OTXOJ0B C
HCIIOJIb30BaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIMSA OHOOPTaHWYSCKOTO TOTUTHBA JIJIS
BBIPA0OTKHU «TCIIOBOM» M 3JIEKTPOIHSPTHH.

Jemoncmpauuu.

N3meneHne TeMnepaTyphl IpU aauadaTHICCKOM PaCIIPEHUH.

Bo3aymiaoe orauso.

CpaBHeHME yACTbHBIX TEIJIOEMKOCTEH BEIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEN SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3mepenue yaenpHON TENIIOEMKOCTH.

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 koHieHcalusl. Micnapenue v kuneHue. Y iefibHast TeraoTa
napooOpa3oBaHMUsL.

HacepilieHHble W HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH U JIaBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHUS 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.

Hedbopmanmu TBEpHOro tena. Pactsokenne u cxxatue. Caur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JMHEHHOE
pacimpenie. AHTApMOHHU3M TETUIOBBIX KOJIeOaHWN YacTHIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

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

TexHuueckue yCTPOMCTBA M TEXHOJIOTUYECKHME IIPOLECCHI:  KUJKHUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITHL ¢ MBUTBHBIMY TUIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Mopaean HEHBIOTOHOBCKOM KHUIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Hab6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEM.

N3mepenne yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIECHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSIKESHUS.

N3mepenne moaynst FOHra.

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, JUAJIECKTPUKM U  TOJIYHPOBOJTHUKH.
DNeMEeHTapHBIN ANEKTPUUECKHI 3apsi. 3aKOH COXpPaHEHU AIEKTPUUYECKOT0 3apsia.

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

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

Hanpspbk€aHocts  anekTpudeckoro  mosis.  [IpoOubiit  3apsa.  Jluauum
HAIPSKEHHOCTHU AJIEKTPUUECKOro noiist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIs. Pa3HOCTh MOTEHUUANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsiaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkTpocTaTHYecKoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTU
NOTEHIMATIOB [JIsl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK M
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUUYECKUX TTOJIEH.

[Tone Toweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1Mo o0bEéMy mmiapa. [lome paBHOMEpHO 3apsKEHHOMN
OeCKOHEYHON TUIOCKOCTH. KapTuHbl JHHUN HANpsHXKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOTHMKH B 3IEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3apsiI0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.

Konnencatop. DneKTpo€MKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIIOCKOTO
KOHJIEHCATOpA.



[TapannenbHOE coeauHEeHNE KOHAEHCATOPOB. [locnenoBarenbHOe COeqMHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

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

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX [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, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOH/IEHCATOpa B SHEPTHUIO
U3JIyYEHUSI CBETOIMO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmMpudecKuii mokx.

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 JUIMHBI W IUIOIIAAM TMONEPEYHOTO CEUCHUS. Y IEIBbHOE
COIIPOTUBIICHUE BEIIECTBA.

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

Pabora snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOrO0 TOKAa. TerioBas MOIIHOCTb, BBbIAEISEMash Ha
pe3ucrope.

OJ1C n BHyTpeHHEE CONPOTUBICHUE NUCTOUHUKA TOKA. 3aKOH Oma J1sl TOTHOM
(3aMKHYTOM) sJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTosIHHOTO TOKA.

TexHU4YeCcKne YCTPOMCTBA M TEXHOJOIMYECKUE TMPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUMU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

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

3aBUCUMOCTbh COMNPOTHUBIICHUS UWIWHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUs U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MTOCTOSHHOM
HaIpsHKCHUU.

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

Cnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne cMENIaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

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

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAUIOB OT
temneparypsl. CBEpXIpOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



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

ONEKTPUYECKUH TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DIIeKTpUUYECKUi TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUWE: Ta30paspsiHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, TMOIYNPOBOJHUKOBBIE MPUOOPHI: TUOJ,
TpaH3UCTOP, (POTOANOI, CBETOIUO/], TAIbBAaHUKA, pa)UHUPOBAHNE ME/IH, BBITIJIABKA
ATIOMUHUS, DJIEKTPOHHAS! MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAIIIOB M TTOJIYTPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0JHOBAIEHTHOI'O HOHA.

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 OTHOCUTEINIbHBIE TIOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIUYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecknx BENMYWH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbIe paOOTHI, TPAKTUKYM» ).

MexnpeaMeTHbIe CBA3H.

Nzydenue kypca ¢puzuku yriny0a€HHoro ypoBHs B 10 kiacce ocyiiecTBaseTcs
C YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MAaTHKW,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnbole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumore3a, (U3MYECKas BEIUYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, U pOoBas 1adopaTopus.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX IPOEKIIMU Ha OCU KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
AIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KaNWLISPHBIC SIBJICHUS B IPUPOJIE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJy4eHHEe HAaHOMAaTepHalioB, TEIJIOBbIE CBOMCTBA
TBEPABIX TEJl, KUAKOCTEH U Ta30B, KUJKUE KPUCTAIIBI, SJIEKTPUUYECKUE CBOMCTBA
METaJJIOB,  JJEKTPOJUTUYECKAass  JTUCCOIMAIMs, TajbBaHWUKA, AJIEKTPOHHAs
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M OKHJIKOIO TpPEHUS B TEXHHUKE, CTaTUYECKHE KOHCTPYKLUHU
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTE€pHaloB, B TOM UHCJIE HAHOMATEpUaJoOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
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
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

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

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

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



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

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

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

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBuxkeHUs myyka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. [IoTOK BekTOpa MarHUTHOMN
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS 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 TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
MeYb, COJICHOU], 3alIUTa OT JIEKTPU3ALMUK TEJ MPU ABUKEHUU B MATHUTHOM MOJIE
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHME CaMOUHIYKIIVH.

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

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYeCcKoe OMUCAaHUE (3aKOH COXPAHEHUS] MEXAaHWUYECKON Hepruu). BuiBoja
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMILTUTYIaMHU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHUSI.

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

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonaHncHas xpuBas. BnusHue 3aTyxaHWss Ha BHJ PE30HAHCHOW 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 koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupoBaHUs MPEACTABICHUH 00 HICATBHOW MOJICIH MPY>KMHHOTO MasTHUKA.

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

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenne mnepuoaa CBOOOJHBIX KOJEOAHUH HHUTSAHOTO M HPYKHUHHOTO
MasiITHUKOB.

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

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYXIEHHBIX KOJIEOAHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTHH B HJI€aIbHOM K0Jie0aTeIbHOM KOHTYpE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH ITEPEMEHHOI0 TOKa OT BPEMEHH.

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

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

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

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTponepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3J1IeKTpOMarHUTHOTO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B 1M 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: OTpaXEHHUE, MpeloMJIeHUuE, UHTephEepeHIUs U
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTalusi BEKTOPOB B 3JIEKTPOMArHUTHON 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.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEbI.

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

Jemoncmpauuu.

OO6pazoBaHue U paclpoCTpaHEHUE MOTEPEYHBIX U MTPOOJILHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKYyCTUUYECKHN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

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

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

OO6Hapy:xeHue nH(PaKpacHOTO U YIbTPAPHUOIETOBOTO U3ITYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonHEHOE paclpOoCTpaHEeHUE CBETA B OAHOPOAHOMN cpene. JIyd csera.
To4yeyHbIli HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBHBIN MOKa3aTenb npeaomiaeHus. IIocTOSIHCTBO 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. [IpefaenbHblii yroa MojJHOrO0 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 TOHKOU 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 mpubopsl. Paspemaromias crocoOHOCT. ['1a3 kak ontuyeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. IIpuMmepsl Kinaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonspuszaums ceera.

TexHnueckne YCTpOMCTBA W TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIYIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HabmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HccnenoBanne XxXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeaoMiIeHus CTEeKIa.

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

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

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

[Tony4yenune n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenue nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['paHuLIBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKU. [locTynaTel crienuanpHOM
TEOPUU OTHOCHUTEIBHOCTH.

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

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACCHI C YHEPTUEN U UMITYJBCOM PEJISITUBUCTCKON YAaCTULIBI. DHEPTUS
ITOKOSI.



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

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCAa W DHEPTUM  PEISITUBUCTCKUX 4YacTHUI (IO
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'unores3a [nanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (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 a0COJIOTHO OTpaXkawIlyr moBepxHocTh). OmbiTel [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.

Crneunduka ndmepenuit B Mukpomupe. COOTHOUIEHUSI HEONPENeIEHHOCTEH
I'eiizenbepra.

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

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeMHETo GhoTodd dekra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosaaoi [Imanka Ha ocHOBe uccienoBanus Gorodddexra.

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
OJIHOT'O YPOBHS SHEPTUU Ha JPYTroil.



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.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHeiyaToro crexkTpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 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.

PanunoaktuBHOCTh. Aunb(da-pacnan. NEKTPOHHBI M 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.

DHeprust CBsI3M HYKJIOHOB B sifipe. SlnepHbie cuiibl. JledexT macchol aapa.

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

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

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

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).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IpUMEeHUMOCTh 3aKOHOB (U3UKK JJIsi 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.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IOCJIE€NOBATEIbHOCTU. BHYyTpeHHEE CTpoeHue
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.

HaGmronenust 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM
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 PU3NYECKUX 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 HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o00uieHne U cucTemMaTH3alus COJIEpKaHUs pa3iesioB Kypca «MexaHukay,
«MonexynspHas pU3MKa U TEPMOAMHAMUKAY, « DNEKTPOAUHAMUKay, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUH OTHOCHTENBbHOCTHY», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u  acTpOHOMHUM B HSKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
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 (POPMUPOBAHUM 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, OSKCIEPUMEHT, MOJCIMPOBAHUE, 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 IPOU3BOACTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEJI, MEXaHU3Mbl 00PAa30BaHUS KPUCTAIIIMUECKON PEIIETKH, CTIEKTPAIbHbIN aHaJIH3.

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

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



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
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 YJi€Ha POCCUHCKOro 00I1ECTBa;

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 B3aMMOJCHUCTBOBATH 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 IICHHOCTHOE OTHOILICHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
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, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, IPUCYIIETO (PU3NUYECKON 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 peanu30BbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
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 SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JEUCTBHM B OKPYXKAKOUIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

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

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

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

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJornuecKkue 1eicTBUA:

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

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIEHUBATH PUCKHU MOCJIEICTBHIA IEATEILHOCTH,
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUECH, KITFOYEBHIMHU MOHITHIMU U METOJaMU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHEHHIO Pa3TUYHbIX METOJIOB MMO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBIIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M W aKTyaJIM3UpOBATh 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

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

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAaHUSA N0 (PHU3UKE B TNPAKTUUYECKYIO O00JacTh
KU3ZHEEATEIHbHOCTH;

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

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TMOJTyYeHUSI HHPOpMaUK GU3UIECKOTO COACPKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIIBHO OCYIIECTBISTh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
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 OOILEHWE Ha Ypokax (HU3MKM U BO BHEYPOUHOMU
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 3HAUMMOCTH;

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

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUueOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISATH TO3HABATENLHYIO ACSITEIbHOCTh B 00J1aCTH
(GU3UKH U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ y4ETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH y4eOHOTO MTpeIMEeTa Ha OCHOBE JTUYHBIX MPEOUYTCHUL;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO JIPYAUIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBHINIATH CBOW 0Opa30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN WHTEJIEKT:

AdaBaTb OLCHKY HOBBIM CHUTyallUsAM, BHOCUTb KOPPCKTHUBLI B ACATCIbHOCTD,
OLOCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



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

HCIIOJIB30BaTh MPUEMBI pePIICKCUH JJIsI OLIEHKU CUTYaIlH, 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 ApryMEHTBhl 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

COBEPIIECHCTBYETCS OMOIIMOHATbHBIH WUHTEIUICKT, IIPEIITOJIaratonuii
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAMOMIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpEeTyJIUPOBAaHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE 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, YMEHHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MOKHOCTEH;

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

COIIMANIbHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBaTh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH HHTEpPEC U
paspemniaTb KOH(JIUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

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



MOHUMAaTh podb (U3UKK B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
HKOJIOTHYECKOM, COIMMAJIbHOM M 3THYECKOM cdepax JeaTeabHOCTH
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHON HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBbHON U
IPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol TEeOopuu —  MEXaHUKH,
MOJIEKYJISIpHOW (DU3UKH U TEPMOJUHAMHKH, POJIb (PU3NYECKOH TEOpUHU B
(opMHUpOBaHUU MIPEACTABICHUN O (U3NUECKON KApTUHE MUPA;

pasnuyarh ycIoBUs MPUMEHUMOCTH MOJIeNiel (U3HMUeCKUX TeJl U MPOLIECCOB
(sBJIEHMIT): MHEpIHMANIbHASI cUCTEeMa OTCYETa, aOCOJIOTHO TBEPIOE TEJO,
MaTepHualibHas TOYKa, PaBHOYCKOPEHHOE JABUKEHHUE, CBOOOJHOE MaJieHHe,
a0coyIFoTHO yripyrasi jaedopmaius, aOCONIOTHO YIPYroe U abCONIOTHO
HEYNpPYroe CTOJKHOBEHHUs, MOJEIM Ta3a, KUIAKOCTU U TBEPAOrO
(KpHCTAJUIMYECKOT0) TeJa, UACAIbHbIN ra3, TOUCYHBINH 3apsi]], OAHOPOIHOE
AIEKTPUUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TOHUMATh BCEOOIIMNA XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTbh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECChl U  SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBMXKCHHS, (POPMYJIbl KMHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpEeMEICHUs,
3aKkOHbl HbIOTOHA, TPUHUUI  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCAa U MEXaHMYECKON
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECUsT TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTE€MaTHYECKOE BbIPAYKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUS IPUMEHHUMOCTH
¢u3nuecknx 3aKOHOB: TpeoOpa3zoBaHui ['amuies, BTOPOro M TPETHETO
3aKOHOB HpIOTOHA, 3aKOHOB COXpAaHEHHS HMMIIYJIbCA W MEXaHUYECKOU
JHEPIruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aQHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHuss MKT u 3akoHBI MONEKYISIpHOW (UBUKU U
TEpPMOAMHAMUKHU (CBSI3b JIABJICHUS MJACAIBHOTO Ta3a Cco CpeaHei
KMHETUYECKOM SHEPrUeu TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHUEH €ro
MOJIEKYJI, CBS3b TEMIIEpAaTypbl BELIECTBA CO CpEOHEH KHHETHUYECKON
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBA3b JABJICHUS UACATBHOIO
raza C KOHIEHTpaUMEd MOJIEKYJ M €ro TeMIOEepaTypor, ypaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpaHEHMSI PHEPIHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIOIb30BaTh



MaTeMaTHYECKOE BEIPAKCHHUE 3aKOHOB, YKa3bIBaTh YCIOBHS TPUMEHUMOCTH
ypaBHeHUs MeHnneneeBa—KnaneiipoHa;

AQHAMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKCHHUS W 3aKOHBI AJICKTPOJWHAMHUKH (3aKOH COXpaHEHUS
AIIEKTPUIECKOTO 3apsja, 3aKOH Kynona, MOTCHIIMAJIBHOCTh
ANEKTPOCTATUYCCKOTO TIOJSA, NPHHIMIT CYNCPIIO3UINHN DJIECKTPUICCKUX
noJiel, TIPY 3TOM YKa3bIBas YCJIOBHsI MPUMEHUMOCTH 3akoHa Kysona, a
TaKKe TMPAKTHYCCKH Ba)KHBIE COOTHOIICHUS: 3aKOHBI OMma I ydacTka
Ienu W JUIS 3aMKHYTOH JJICKTpUYecKoi menwu, 3akoH Jxoynsa—Jlenna,
npaswia Kupxroda, 3akonsl @apazaes A 31eKTPOIN3a);

ONMKCHIBATh (DU3UYCCKUE TPOILECCHl WM SBJICHHS, HWCIOJb3YsS BEIUYUHBI:
nepeMelieHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC Tella U CUCTEMBI TEJI, CUIIA,
MOMEHT CHJIBI, JITaBJICHUE, TOTCHIINAIbHAS YJHEPTUsl, KHHETHYECKas SHEPTHS,
MEXaHHYeCcKasi SHeprus, padoTa CHIIbI, IEHTPOCTPEMHUTEIFHOE YCKOPEHHUE,
CWJIa TSDKECTH, CHJIa YIOPYTOCTH, CHJa TPEHHS, MOIIMHOCTh, JHEPTHUS
B3aMMO/ICHCTBHS Tea ¢ 3eMIIEN BOJIM3H €€ MOBEPXHOCTH, SHEPTHSI YIPYTOH
nedopMarvy MPYy>KUHBI, KOJMYECTBO TETUIOTHI, a0COJIFOTHASI TeMIIepaTypa
Tena, paboTa B TEPMOJWHAMHUKE, BHYTPEHHSS DSHEPrUS HICATBHOTO
OJIHOATOMHOT'O Ta3a, paboTa UAEaTLHOTO ra3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KII/| uueanbHOro TEMJIOBOTO ABUTATENS; AJIEKTPUUECKOE MOJIe,
HANPsDKEHHOCTD 3JIEKTPUYECKOTO TMOJIsI, HAMPSKEHHOCTD MOJS TOYEUHOTO
3aps/ia WM 3apsHKEHHOTO IIapa B BaKyyMe€ U B JIUAJIEKTPHUKE, MOTEHIIHAI
ANEKTPOCTATUYECKOTO MO, PA3HOCTh MOTEHIIUATIOB, 3JIEKTPOIBHIKYIIAS
CWJa, CHJIa TOKa, HAaMpsKEHHWE, MOUTHOCTh TOKAa, DJIEKTpUUYecKas EMKOCTh
IUIOCKOTO  KOHAEHCAaTopa,  COMpPOTHBIEHHWE  ydacTKa  Lemu  C
MOCIIEIOBATENIbHBIM M MapaJICIbHBIM COSTMHEHUEM PE3UCTOPOB, IHEPTHUS
AIIEKTPUUECKOTO OIS KOHACHCATOPa;

OOBSCHATH  OCOOCHHOCTH  TPOTEKAHUS  (PUBNYECKUX  SBICHUM:
MEXaHMYECKOe JBWKEHHUE, TEIUIOBOE [BIDKEHHWE YAaCTHI[ BEIIeCTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, Mu(dy3us, ucrnapeHue,
KUATICHUE W KOH/ICHCAIVS, TUTABJIICHUE W KPUCTAILTU3AIINSI, HATIPABICHHOCTD
TEIUIONIEpEeayuu, dIEKTPU3AINS Tell, SKBUIIOTCHIIMATIBHOCTh MTOBEPXHOCTH
3apsHKEHHOTO TIPOBOTHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
JPYTOH ¢ UCTIOIB30BAHUEM MIPSMBIX H3MEPEHUH, TPU ’TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
¢u3nuecknx BENMMYMH B BHAE TpaduKoB C y4E€TOM aOCONFOTHBIX
MOTPENTHOCTE  M3MEpPEHWH, JieaTh  BBIBOJBI 1O  pe3yJibTaTaM
MCCJICIOBAHMS,;



MPOBOJUThL KOCBEHHBIC H3MEPCHHsI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTENIBHBIC IMMOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJUTH OTBITHI TIO MPOBEPKE MPEAJIOKEHHON TUITOTE3bI: TJIAHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATU3UPOBATh
MOJIYYEHHBIE PE3YyJbTaThl W JIeJlaTh BBIBOJ O CTAaTyce MPEISIOKEHHOMN
TUIIOTE3HI;

co0JIr01aTh MpaBmiia 0€30MacHOTO TPY/a IPHU MPOBEICHUH UCCIICIOBAHUHN B
paMKax  y4yeOHOTO  DKCIEpUMEHTa,  MpakTUKyma W y4eOHo-
UCCIIEJIOBATEILCKOM M TIPOCKTHOW JEATEbHOCTU C MCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemath pacuy€THBIC 3aJa4yd C SBHO 3aJlaHHOW W HESBHO 3aJIaHHOM
¢u3nueckoi MOJEeIbI0: HA OCHOBAaHMM aHAJIM3a YCIOBUS OOOCHOBBIBATh
BbIOOp (usnMueckoil MojaenH, OTBeuarolield TpeOOBaHUAM  3ajayw,
NPUMEHSATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U ITOCTYJIaThl (PU3HUSCKUX
TEOpUW TIPH HMCIOJIH30BAaHUM MAaTEMAaTHYECKHX METOJOB PEIICHHS 3aiad,
IIPOBOJUTH Pacu€Thl HA OCHOBAaHUHW UMEIOIINXCS JIAHHBIX, aHAJIM3UPOBATH
PE3YJIBTaThl U KOPPEKTUPOBATH METOJIBI PEIICHHS C YYETOM TOTYyYCHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKE UHTETPALMKA 3HAHUN U3 APYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJa: BBICTPAUBATH JIOTHYECKYIO
[EMOYKY PAcCy’KJI€HUM C OTIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBACHEHHS OCHOBHBIX
MPUHIIMIIOB PabOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIECCOB;

IPUBOUTH MPUMEPHI BKJIaJ1a POCCUNUCKHUX U 3apyO0eKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HayKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOMIETO MHpPA, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETbHOCTH YEJIOBEKa, CBS3aHHOW C (DU3MYECKUMHU TMPOIIECCAMH, C
MO3UIUH PKOJOTHIECKON 0€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOIOIH30BAHNH, a4 TAK)KE€ PA3yMHOM HCITOJIb30BAaHUHU JOCTKEHUN
HAYKd W TEXHOJOTHH i JadbHEHUIIETO pPa3BUTHS YEIIOBEYECKOTO
00111eCTBa;

NPUMEHSTh Pa3IudHbIe CIIOCOOBI PaboThl ¢ MHpOpMaNHe (U3MIECKOTO
COIEepKaHUS C WCIOJIB30BAHMEM COBPEMEHHBIX HMH(POPMAITMOHHBIX
TEXHOJIOTUH, TIPH STOM HKCTIOIH30BaTh COBPEMEHHBIE HH(OPMAIMOHHBIC



TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSBICHHUS Yy4eOHOU H
Hay4HO-TIOMYJISIPHOU MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(pOpMaIMK, MOJYYEHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHAIM3UPOBATH  NOJy4aeMyl  HMHGOpMALUI0 U  OLIEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

IPOSIBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHBIC YMEHUS
CaMOCTOSATEIBLHOTO NPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIIOJHEHUS
IPOEKTHBIX U Y4EeOHO-UCCIIeI0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJEH,
IUTAHUPOBATH PAOOTY TPYIIbI, PAlMOHAIBHO PACHPENEsATh AeATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBaeMO POOIEMBb;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpopecCuoHAIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIIS.

K xoniy oOyuenus B 11 knacce npeiMeTHbBIE pe3yIbTaThl HA YI1yOJIEHHOM yPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb (PU3UKHU B SKOHOMUYECKOH, TEXHOJIOTUYECKOM, COITUATBHON
U ITHYECKOM cdepax AesTENbHOCTU YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOW Hay4YHOU KapTHHE MUPA, POJIb ACTPOHOMHUH B NMPAKTUUECKOU
JeSITEHHOCTH YeJOBeKa M JaJIbHEHIIIEeM HayYHO-TE€XHUYECKOM pPa3BUTHH,
3HAUEHHE OIUCATEIbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEILHOH W
IPOTHOCTUYECKOW (DYHKIUK (U3UYECKOW TEOPUHM — DJIEKTPOIUHAMHKH,
CIEIUATbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (U3HKH, POIb
buzudeckoir Teopur B (POPMHPOBAHMHU TPEACTABICHUN O (Pu3MUECcKOit
KapTUHE MHpa, MeCTO (U3WYECKOW KApTHHBI MHpa B OOIIeM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABIICHUI O PUPOJIE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIEeH (U3UUECKUX TEJ U MPOIIECCOB
(SIBJICHMIA): OJTHOPOIAHOE DIEKTPUYECKOE U OJHOPOJHOE MATHUTHOE TOJIA,
rapMOHUYECKHWE KOJIeOaHWs, MaTEeMaTHYECKUH MAasTHUK, WACATbHBIN
IPYKUHHBIHA MasITHUK, rapMOHUYECKUE BOJIHBI, UjcabHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyath yclIoBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (DU3UIECKUX
3aKOHOB, TIOHMMATh BCEOOIMIA XapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYCHHOCTH UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

AQHANMM3UPOBATh U OOBSICHATH SJEKTPOMATHUTHBIE TMPOIIECCHI M SBIICHUSA,
WCIIOJIB3YSI OCHOBHBIC TIOJIOKEHUS W 3aKOHBI JJIEKTPOJAWHAMHUKUA H
CIEIUATbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro 3apsaa, cuwia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKOMM, TmpaBwio  Jlenma, cBa3p  O/C
CAMOMHJIYKIIMM B OJEMEHTE JJICKTPUYECKOW IIEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, TTOCTYJIAThI CIICIIMAIBHON TEOPUH OTHOCUTEIBLHOCTH
OUHIITEHHA);

aHAJIM3UPOBATH U OOBSCHITH KBAHTOBBIC MIPOIIECCHI U SIBJICHUS, UCIIOJIb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (u3uKuM  (ypaBHeHHME  DWHIITEWHa  AJid
dboTorddexTa, mepBhIif U BTOPOU MOCTYIAThl bopa, MPUHIIUIT COOTHOIIIEHUS
HeomnpenenéHHocted ['eiizeHOepra, 3akoHbI COXpaHEHHUsS 3apsA/lOBOTO U
MacCOBOT'O YHCEJ U SHEPTUU B SJICPHBIX PEAKIUSIX, 3aKOH PATUOaAKTUBHOTO
pacmnana);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
HaIPsHKEHHOCTD JIEKTPUYECKOTO TMOJIsl, MOTEHIIUAN YJIEKTPOCTATUUECKOTO
MoJIsl, Pa3HOCTb TOTEHIIMATIOB, SJCKTPOJBIKYIAs CHUIa, WHIYKIIUSI
MAarHuTHOTO TIOJIsI, MAarHUTHBIA TIOTOK, cujia AMrepa, WHIYKTUBHOCTb,
ANIEKTPOABMKYIINAS CHUJa CAMOWHIYKIIUM, DSHEPrUs MArHUTHOTO TOJIs
IIPOBOJIHUKA C TOKOM, PEIIITUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPTUsl, SHEPTUs
MOKOSI CBOOOTHOM YaCTHIIbI, PHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UHCIIO
U 3apA] sIpa, SHEPTUs CBA3U SA11pa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
ANEKTPOMArHUTHAs! MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEpepeHIINs
BOJIH, Audpakuus, IJUCHEPCHs, TOJHOE BHYTPEHHEE OTpaKeHHE,
dboToanekTpuueckuii 3pdekt (hotorddexr), anbda- u 6eTa-pacnasl saep,
ramMmma-usiaydeHue saep, Gu3nuecKkue MPUHIUIBI CIEKTPAIBLHOTO aHATN3a U
paboTHI J1a3epa;

ONpENENATh HANpABICHUE HWHAYKIIMM MAarHUTHOTO MOJIA MPOBOJHHMKA C
TOKOM, CUJibl AmIriepa u cuibl JlopeHua;

CTPOUTH U300paKeHNE, CO37]aBaEMOE MIJIOCKUM 3€PKajIOM, TOHKOW JIMH30M,
U PaCCUUTHIBAThH €r0 XapaKTePUCTHUKH;

IPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHE MOHSATUSA, TEOPUU U
3aKOHBI JIJII aHalm3a ¢ OOBSACHEHHS  (U3UYCCKHX IIPOIECCOB,
IPOUCXOIAIIMX B 3BE3/1AaX, B 3BE3AHBIX CHCTEMAX, B MEKraJlaKTHUUECKOUN
cpese; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
IPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTEN (DU3UYECKHX BEJIUYUH C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUH, MpPU HSTOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBATH pe3yJIbTaThl MOJYYEHHOM  3aBHUCUMOCTH
¢uznuecknx BENMMYMH B BHAEC TpaduKOB C y4E€TOM aOCONFOTHBIX
MOTPEIIHOCTE  WM3MEpPEHUM, JenaTh  BBIBOJABI MO  pe3yjibTaTaM
UCCIIEIOBAHUS;



NPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OLICHWBATh a0COIIOTHBIE U
OTHOCHUTEbHBIC TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX N3MEPECHHUIA;
MIPOBOJIUTD OTBITHI IO MPOBEPKE MPEIOKEHHON THIIOTE3bI: MIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUIA;
coOrOIaTh MpaBuiia 0€30MacHOro Tpy/ia MpY MPOBEACHUN UCCIICIOBAaHH B
pamMKax  y4yeOHOTO  OKCIIEPHMEHTa, MpakTUKymMa W ydeOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON JEATENHHOCTH C HWCIOIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemats pacuy€THblE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOU
¢u3ndeckoii MOJENBI0: Ha OCHOBAaHWM aHalHW3a YCJIOBHS BBIOMPATH
¢u3ndecKkue MOJENH, OTBEYAIOIUe TPeOOBaHUSAM 3a7add, MPUMEHSTH
(GopMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAaThl (YU3MUECKUX TCOPH
NpU  WCIOJB30BAaHUHM MaTeMaTHYeCKUX METOJOB pEIICHUS  3ajad,
IPOBOJIUTH PacyEThl HA OCHOBAHUH WMEIOIUXCS JaHHBIX, aHATU3UPOBAThH
PE3YNBTATHl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM TOTYYEHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPAlMK 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIAa: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBACHEHHS OCHOBHBIX
MPUHIIMIIOB PabOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

INPUBOAUTDH IPUMEPHI BKJIa/1a POCCUMCKHUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOLIErO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YeNIOBeKa, CBS3aHHOM ¢ (PU3MUEeCKMMH MpoLeccaMu, C
MO3UIIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
OPUPOJOTONB30BAHUM, @ TaKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUIN
HAyKM W TEXHOJIOTUH s JajJbHEHIIero pa3BUTHS UYEJIOBEYECKOTO
00111eCTBa;

MIPUMEHSITh Pa3JInuHbIe CIOCOObI paboThl ¢ HMHpoOpManuend (PU3NIECKOro
COJEp)KaHUSI C HCIOJb30BAaHWEM COBPEMEHHBIX HMH()OPMAIMOHHBIX



TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MpEeAbSBICHHUS Y4eOHOU H
HAy4YHO-TIOMYJISIPHOW MH(pOPMAIK, CTPYKTYPUPOBAHUS U MHTEPIIPETAILIUU
uH(pOpMaIK, MOJYYEHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUIO M  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

IPOSIBIIATH OpraHu3alMOHHbIE U MI03HABATEJIbHBIC yMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIOJIHEHUS
IPOEKTHBIX U YUYEOHO-UCCIEeI0BATENbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIpPENesiTh AEsATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBAaTHO OLICHUBATh BKJIAJ KaXKJIOT0o M3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIEMBbI;

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



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3zaen 1. HAYYHBIA METO/ ITO3HAHUS ITPUPO/IBI
. bubnuoreka [JOK
1.1 H 2
AYFIHBIH METOAL TOSHARIL HPHPOART https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka ! 1 https://m.edso00.ru/f16b68d7
bu6mmoreka [IOK
22 Auamiia ! https://m.edso00.ru/f16b68d7
N bu6mmoreka [JOK
2.3 C 2 1
TaTiia Teeploro Tera https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHCHHS B MEXaHHUKE 10 1 htts://m.eds00.ru/fL6b68dT
Utoro no pazneny 27

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

. bubnuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 httos://m.edsoo.ru/fL6h68d7
3.2 Tepmoannamuka. TennoBble MalTuHbI 20 1 bubmnorexa [IOK

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

33 Arperartsble cocTosiHus BelecTBa. da3oBbie 14 bubmoreka [IOK
' MePEXO0/IbI https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Paznen 4. DJIEKTPOJIUHAMMUKA
bubmmoreka [{OK
41 IICKTPHHCCKOE 1071C 20 https://m.edsoo.ru/f16b68d7
. . bubnuoreka [JOK
4.2 [TocTOSIHHBIN 2IEKTPUYECKUN TOK 20 https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
. 2
4.3 TOKit B pasiIHEIX cpeax https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 42
Pazaen 5. PU3NYECKUM MPAKTUKYM
. bu6mmoreka [IOK
>1 DUSHIECKHI MpaKTHIYM 16 16 https://m.edso0.ru/f16b68d7
Hroro mo pazgeny 16
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 134 16



https://m.edsoo.ru/f16b68d7
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11 KVIACC

KoanuyecTBOo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. QJIEKTPO/IMHAMUKA
bubmmoreka [{OK
11 M 14
ATHHTHOE ToJe https://m.edso0o.ru/39859¢f1
bu6moreka [IOK
1.2 1 1
DIIEKTPOMATHHTHAS HHAYKIHS 3 https://m.edso00.ru/39859¢f1
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHn4ecKkrue KoacOaHus 10 httos://m.edsoo.ru/39859f1
bu6mmoreka [IOK
2.2 6) 0 15
JICKTPOMATHHUTHDIC KOJICOaHHA https://m.edso00.ru/39859ef1
MexaHW4ecKUe U JIEKTPOMArHuTHbBIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso00.ru/39859ef1
bu6mmoreka [JOK
2.4 23 1
Onrika https://m.edso00.ru/39859ef1
Utoro no pazneny 58

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK
https://m.edso0.ru/39859¢f1

Hroro no pasaeny
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckyisspHO-BOJIHOBOH Iyaan3M 10 bubmorexa OK
) PIHYCKYJIAp oy https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.edso0.ru/39859¢ef1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
' YaCTHIL https://m.edso0.ru/39859ef1
Wroro mo pazueny 20

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
1 1
5 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 0 https://m.edso0.ru/39859¢f1
Hroro mo pazueny 10
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusiieckuit IPAKTHIyM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazaeny 16
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 134 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 ®usznka — pyHIaMeHTaJIbHas HayKa o 1 1 bubnuorexa [JOK
. . Heaens
npupoje. HaydHbiii MeToa no3HaHus A https://m.edsoo.ru/1beef346
DKCIIEPUMEHT U TEOPHUA B MPOIIECCE
2 no3HaHus npupoapl. Habmonenne u 1 1 Hepens bubmorexa [TOK
' PUpOZEL https://m.eds00.ru/34c49931
IKCIIEPUMEHT B (hU3HKE
Mexanndeckoe aBmxeHue. Cucrema
orcueTa. OTHOCHUTEIIHLHOCTD bubmuorexa [JOK
3. 1 1 Hepens
MEXaHHYECKOT0 ABMKeHus. [Tpsmas https://m.edsoo.ru/e9a52f02
u oOpaTHas 3a/1a4l MEXaHUKHU
PaBHOMEpHOE NpSAMOJIMHEITHOE
4 newkenue. [ padudeckoe onucanue 1 1 bubnuoreka [JOK
. . Heaens
PaBHOMEPHOTO MPSIMOJIMHEHHOTO A https://m.eds00.ru/89ba7190
JIBUKCHUS
HepaBHOMepHOE nBUKEHHE.
s MrHoBeHHasi CKOpPOCTh. Y CKOPEHHE. 1 5 bubnuoreka [JOK
. Heaens
[IpsimonrHeHOE TBUKEHUE C A https://m.edsoo0.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
CBoOoiHOE TazieHne. Y CKOpeHue
6 CcBOOOIHOTO MageHus. 3aBUCUMOCTh 1 5 bu6mmoreka [JOK
. Heaens
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT A https://m.edsoo.ru/f738109c
BpEMEHU U UX TpaduKu



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/f738109c

JIBukeHue Tena, OpOIIeHHOTO MO

bubmuoreka [JOK

7.
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBosmmHeliHOE nBUXKEHNE.
BIDKCHHE T10 OK HOCTH. YTJIOBas
8 anHeﬁHaa CKO I())}(;)’II“(I) Ilepuon u 2 HepensA bubnorexa [TOK
' p - eprol a https://m.edsoo.ru/33196fbe
yactoTa. LleHTpocTpemMuTensHoe U
MOJIHOE YCKOPEHUE
KonTponsHas pabora no teme bubnuorexa [JOK
9. " " 2 HegenA
Kunematuka https://m.edso0.ru/1242f32e
[IepBb1ii 3ak0H HproTOHA.
NHepupnanpHbIe CHCTEMBI OTCUETA.
bu6moreka [IOK
10. [TpuHIUIT OTHOCUTETBHOCTH 3 HegenA
https://m.edsoo.ru/5a9e4a64
lNanunes. HemnepuuanbHble CHCTEMBI
oTcuéra
1 Cuna. PaBHOA€HCTBYIOIIAs cUiia. 3 bubnuoreka [IOK
. Heaens
Bropoii 3akon HetoTona. Macca A https://m.edso0.ru/141d3837
B3aumopericteue Ten. Tpetuii 3akoH bu6mmoreka [IOK
12. 3 HegenA
Hrrorona https://m.edsoo.ru/57dba505
ITpuHIHMI CYIIEPITO3UIIUM CHIL.
13 P:I_HeHI/Ie 3a};[Haqua IIPHUMCHEHUE 3 HepenAa bubnmorexa [IOK
) P A https://m.edsoo.ru/bdf997fb
3aKoHOB HeroToHa
3aKOH BCEMHUPHOIO TATOTCHUSI.
14 OKBUBAJIEHTHOCTEH I'PaBUTALIMOHHOM 4 Hepens bubmorexa LIOK
' . p A https://m.edsoo.ru/9aba2b0a
Y UHEPTHOM MacChl
Cuia TSoKeCTH B YCKOPEHHE bubanoreka K
15. yerop 4 HepenA omuotexa 1O
cBOOOIHOTO MaicHUS https://m.edso0.ru/22757f26
JIBKeHHe HEOSCHBIX TE U MX bubnmuoreka [JOK
16. 4 HepenA

HCKYCCTBCHHBIX CITYTHUKOB. HepBaﬂ

https://m.edsoo.ru/11abfa0a
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KOCMHUYECKasi CKOPOCTh. 3aKOHBI
Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec

bubmmoreka [{OK

17. 4 HepenA
Tena A https://m.edsoo.ru/O0ae2cd84
Cuna tpenus. [Ipupoaa u BUIBI CHIT
P pHp bubmmoreka [{OK
TpeHus. [IBuKEHUE B KUIAKOCTH U
18. a6 ¢ VIETOM CHITEL COMDOTHBICHIA https://m.edso0.ru/1fa86499
ya P https://m.eds00.ru/2cb29676
cpenbl
19 Jasnenue. ' mapocrarndeckoe bubnuorexa [JOK
' nasnenue. Cua ApxuMena https://m.edsoo.ru/a28aa7ad
AOGCOJIFOTHO TBEPJIOE TEJIO. bubmuorexa [JOK
20. [ToctynarenbHOE M BpalaTeabHOE bu6moreka [IOK
JIB>KEHUE TBEPJIOTO Teja https://m.edso0.ru/2b95d57¢
21 MoOMEHT CHJIBI OTHOCHTEIBHO OCH bubmuorexa [JOK
" | Bpamenus. [Ine4o cuibt https://m.eds00.ru/653d3459
CrnoxxeHue CuI, TPUIIOKEHHBIX K
- TBEpAOMYy Teny. LleHTp TsxecTn bubnuoreka [IOK
' Tena. YCIoBUs PaBHOBECHS TBEPJIOTO https://m.edsoo.ru/9aa79a7d
Tena. Buael paBHOBECHS
bu6mmoreka [JOK
23. Pemenue 3amau
A https://m.edsoo.ru/9aa79a7d
» KonTtponbHas padoTa o tTeme bubnunoreka [JOK
’ "lunamuka. CraTuka TBepaoro teia'" https://m.edsoo.ru/9f5a574c
Nmmynsc MaTepuanbHON TOYKH,
CUCTEMBI MaTEPHAIIbHBIX TOYEK.
bu6mmoreka [JOK
25. IlenTp Macc cucTemMbl MaTepUaTbHBIX

TOYCK. TeopeMa O IBUKCHHUU LICHTpA
Macce

https://m.edsoo.ru/4bb8294b
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I/IMHYJIBC CHJIBI U UBMCHCHUC

bubmuoreka [JOK

26. HMITyJIbCa TeJla. 3aKOH COXpaHEHUs
Y P https://m.edsoo.ru/13f0a221
UMITyJibca. PeakTuBHOE IBH>KEHHE
MoMeHT nMIrysbca MaTepHAIIBLHON
- touku. [Ipencrasienue o bubnuorexa [JOK
' COXpAaHEHUH MOMEHTA UMITYJIbCa B https://m.edso0.ru/d6532eb9
LEHTPATBHBIX MOJISIX
28 Pemenue 3amau brbmmorexa [OK
' https://m.edso0.ru/d6532eb9
PaboTa cuibl Ha MaoM U Ha
29 KOHEYHOM IIEPEMEIICHNH. bubnuoreka [IOK
" | Tpaduueckoe MpeacTaBlIeHUEe https://m.eds00.ru/913974c7
paboThl cuiTbl. MOIIIHOCTD CHJTBI
Kunernueckas sneprus. Teopema 00
30 W3MEHEHUU KUHETUYECKON YHEPTUH Bubmmorexa [JOK
' B p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOUKU
TloTeHmansHEIE 1
31 HEIOTCHIIUAJIbHBIC CHIIBL. bubnmuoreka [JOK
' [TorenumansHas 3Heprus. Bropas https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbst KocMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMTOTEHITUATBHBIX
. bubnuoreka [JOK
32. CHJI C ©3MEHEHHEM MEXaHUYECKOM
https://m.edsoo.ru/f57b4e01
SHEPTHH CHUCTEMBI TeJl. 3aKOH
COXpaHEHUs MEXaHUYECKON dHEPTUr
Yupyrue u He ne
Py YIPYT bubnuoreka [IOK
33. CTOJIKHOBEHUSA. Y paBHEHUE

bepnynnu s naeanbHON JKUIKOCTH

https://m.edsoo.ru/f30f43b6
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KonTtposnsHas paboTa o teme

bubmuoreka [JOK

34.
"3aKOHBI COXPAHEHHUS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
Pa3BuTure npeacraBieHuii 0 npupoie
35 Teru10Thl. OCHOBHBIC TIOJIOKEHHUS bubmmoreka [{OK
" | MKT. luddysus. BpoyHosckoe https://m.edsoo.ru/b0a4445f
JIBUKEHUE
Crpoenue ra3000pa3HbIX, )KUJKUX U
36 TBEPJIBIX TeJl. XapakTep ABMKEHUS U bubmorera [JOK
’ PIABIX T, 2apaKtep A https://m.edsoo.ru/c44d02e2
B3aMMO/ICHCTBHUS YACTHUI] BEIECTBA
Macca u pa3mepbl MOJIEKYT
bu6moreka [IOK
37. (atomoB). KonmnuecTBo BemecTsa.
https://m.edsoo.ru/c5b72ab7
[Toctrostnnas ABoraapo
38 Temmnepatypa. Tennosoe bubnuoreka [IOK
" | pasuosecue. [lIkana Ilenbcus https://m.eds00.ru/0070d493
39 WneansHelii ra3. ['a30BbIe 3aKOHBI bubamorera LOK
' A ' https://m.edso0.ru/1deb2367
20 YpaBHenue Menpeneena- bubnuoreka [IOK
’ Knaneiipona. Pemenue 3anau https://m.edso0.ru/8d12c328
" AOcouroTHas TeMIiepaTypa. 3akoH bubnuoreka [JOK
" | JManpTOHa https://m.edsoo.ru/14e02d1f
4 H3omnporiecchl B u€aIbHOM rase ¢ bubnnoreka [JOK
' HOCTOSHHBIM KOJIMYECTBOM BEII[ECTBA https://m.edso0.ru/68878d51
I'padmueckoe npeacraBneHne
43 I/IEOI('II) OLIECCOB: iaiTe Ma, U30X0pa bubmmorexa [JOK
' pott ' pMa, pé, https://m.edso0.ru/1344327b
nzobapa
b K
44, OcnoBHoe ypaBHeHue MKT nommorexa [10

https://m.edsoo.ru/c8094721
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CBs3b a0COJIIOTHOM TeMIepaTyphl
TEPMOJMHAMHYECKOM CHCTEMBI CO

45, CpelHEH KMHETUYECKOM dHEpruen https://m.edsoo.ru/c38af875
MOCTYIMATEIBHOTO TEIJIOBOTO
JIBIDKCHUS €€ YaCTHIL
16 O06o01IeHrne U CHCTeMAaTH3aIus bubnuorexa [JOK
’ 3HaHui o Teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
47 KonTponsHas pabora no teme bubnuorexa [JOK
" | "Ocnossl MKT" https://m.edsoo.ru/13adad59
Monenb naeaJIsrHOTO Ta3a B
48 TEpMOJIMHAMUKE. Y CITOBUS bubmorexa HOK
’ p T https://m.eds00.ru/29355001
MIPUMEHUMOCTH ITOW MOJIEIH
YpaBHenue Menpeneena-
49 Knaneiipona u BelpakeHue ajs bubamorexa [JOK
' P . P https://m.edsoo.ru/bal178d0
BHYTPEHHEH YHEPruun
DneMeHTapHas padoTa B
50 TepMOJIMHAMUKe. Beruncienue bu6mmoreka [IOK
" | pabotsl o rpaduKy mporecca Ha https://m.edsoo.ru/741d5738
pV-nuarpamme
Tennonepenaya kak croco6
51 W3MEHEHUS BHyTpeHHEH sHepruu T/ bubmmorexa [TOK
' yIP P https://m.edso0.ru/3d734561
CUCTEMBI 0€3 COBEpPIICHUS PaOOThI
- KonBekuus, TEmIonpoBOIHOCTD, bubnunoreka [JOK
" | u3iydeHue https://m.edso0.ru/157b54cd
KonudecTBo TemIoTHI.
N bubnmuoreka [JOK
53. Tenno€mMkocTs Tena. Y aeiapHas u

MOJISIpHasA TCIIO €MKOCTH BEIIIECTBA.

https://m.edsoo.ru/7ba67355
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VaenpHas TemiuoTa Cropanus

TOILJIMBA
54 Pacuér xonuuecTBa TEIOTHI ITPU bubnuorexa [JOK
" | Temonepenaye https://m.edsoo.ru/1db5ad4e
55 [TonsTHe 00 amuabaTHOM Tporecce. bubnuorexa [JOK
' [IepBblii 3aKOH TEPMOJMHAMUKH https://m.edso0.ru/d8098824
KonuuecTBo TemoTs 1 paboTa Kak
56 MEpPbl U3BMEHEHUSI BHYTPEHHEH bubmorexa HOK
' p yip https://m.edsoo.ru/b047alcd
sHepruu T/I cucremsl
BTtopoii 3akoH TepMOIMHAMUKH IS
57 PAaBHOBECHBIX M HEPAaBHOBECHBIX bubnuoreka [IOK
" | mpouecco. HeoGpaTumocTh https://m.edso0.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
- [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
" | mammn. KITJQ https://m.eds00.ru/2e945513
DKOJOTUYECKUE aCTICKThI
59 HCIIOJIb30BAHUS TEIIOBBIX bubmuorexa [JOK
' neurareneil. TengoBoe 3arpsa3HeHne https://m.edsoo.ru/9867aaa’
OKpY’Karollen cpeibl
O06o01eHre 1 cucTeMaTru3amus
. " bubnmuoreka [JOK
60. 3HaHUU 1o Teme "'TepMoaguHaAMUKa.
| https://m.edsoo.ru/28d62b3f
TerioBble MAIIUHBI
KonTtponbHas padoTa o teme
" bubnuoreka [IOK
61. Tepmonunamuka. Tennoseie
| https://m.edsoo.ru/1b6e26¢5
MAIIIHBI
[TapooOpazoBanue 1 KOHIEHCAITHS.
POoop bu6mmoreka [JOK
62. Hcnapenue u kumneHue. Y neiabHas

TCIIJIOTA Hap006paSOBaHI/I$I

https://m.edsoo.ru/6f8e6777
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HacpliieHHbIe 1 HEHACHIIIEHHBIE
napbl. KauecTBeHHas 3aBUCUMOCTh
IJIOTHOCTH U JABJICHUS
HACBILLEHHOTO 1apa OT TEMIIEpaTyphl,

bubmmoreka [{OK

03. UX HE3aBHCHUMOCTB OT 00BEMa https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIEPaTypbl KUTICHUS OT JIaBJICHUS
B JKUJKOCTH

6l Braxxnocts Bo3zyxa. AGCOIIOTHAS U bubnuoreka [JOK
OTHOCHUTEJIbHAS BJIAXKHOCTh https://m.edso0.ru/30ebbb79
TBépnoe teno. Kpucramnmueckue u

65. amopdHbIe Tena. AHU30TPOITHS bubmorexa [TOK

N https://m.edsoo.ru/20a88a03
CBOMWCTB KPHUCTAJIJIOB
[1naBneHue u KpUCTAUIU3ALIMSL.
bu6mmoreka [IOK
66. VY enpHas TEIUI0Ta IUIABJICHUS.
https://m.edsoo.ru/6ee91e9f
CyO6mumariust
Jedbopmaruu TBEpAOTO TENA.

. Pactsoxenne u cxxatue. CaBur. bubnmuoreka [JOK
Monayns FOunra. [Ipeaen ynpyrux https://m.edsoo.ru/dalaab10
nedopmarui
TermmoBoe pacuimpeHue KUIKOCTEN 1

68, TBEPABIX TeJ1. AHFAPMOHU3M bubnunoreka [JOK
TEIUIOBBIX KOJIEOAHUI YaCTHLI https://m.edsoo.ru/7ba5edf2
BEIECTBA

. [IpeoOpazoBanue 3HEPruu B (Ha30BBIX bubnunoreka [JOK
rnepexonax https://m.edso0.ru/97a0672f

70. YpaBHEeHHE TEIJIOBOTO OamaHca bubmmorexa [JOK

https://m.edsoo.ru/ab1521fb
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IIoBEpXHOCTHOE HaATSKEHUE.
Kanwuisapuele sBinenus. JlaBieHue

bubmuoreka [JOK

71.
10l ICKPUBJIEHHOHN MIOBEPXHOCTBIO https://m.edsoo0.ru/b42f1f97
*)unkoctu. @opmyna Jlamnaca
O06o01IeHre U CHCTeMaTH3aIus
. 3HaHMM 110 TeMe "ArperaTHbie bubnuorexa [JOK
' COCTOsIHMA BemecTBa. Pa3oBbie https://m.edso0.ru/0b52575¢c
nepexonr"
KonTponsHas pabora o teme
73 "ArperatHble COCTOSIHHS BEILIECTBA brbmmorexa [OK
' p . = ’ https://m.edsoo.ru/7dc2a739
@dazoBbIE TEPEXOBI
DneKkTpu3aus Tel U €€ MPOosIBICHUS.
OnexTpudeckui 3apsa. JIBa Buma
74 3JIEKT pI/IquKI/IX 3a I;II[OBJI bubmorexa LOK
' P P ' https://m.edsoo.ru/1aff445f
[IpoBOAHMKH, TUIIEKTPUKHU U
MTOJIYIPOBOIHUKHU
DJIeMEHTapHbIN AIEKTPUUECKUI
75 3apsa. 3aKOH COXpaHEHUS Eubmrorexa HOK
' DAL P https://m.edsoo.ru/f49afd24
JNEKTPUYECKOT0 3apsija
26 B3aumoperictBue 3apsinoB. Toueunbie bu6mmoreka [JOK
' 3apsbl. 3akoH Kymnona https://m.eds00.ru/445b7746
77 Onekrpuueckoe nose. Ero neiicteue bubnnoreka [JOK
' Ha 3JIEKTPUYECKUE 3aPsi]Ibl https://m.edso0.ru/05c6bfal
Hanps:kEHHOCTB 3IEKTPUUECKOTO
noJist. [IpoGHbIit 3apsn. JIunuu
N bubnmuoreka [JOK
78. HaIpsKEHHOCTH AJIEKTPUUECKOTO

T10JI4. OI[HOpOI[HOC QJICKTPUUICCKOC
I10JIC

https://m.edsoo.ru/3dac6957
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IloTeHnManbLHOCTH
3IEKTPOCTATUYECKOTO TOJISL.

bubmuoreka [JOK

7 Pa3HOCTh MOTEHIIUAIIOB 1 https://m.eds00.ru/80021447
HaIpsDKEHUE
[TorenumansHas sHEpTUs 3apsiaa B
20 JJEKTPOCTATHYECKOM II0JIE. bubnuorexa [JOK
[ToTeHnman 3IeKTPOCTaTUYECKOTO https://m.edsoo.ru/af5fa389
ToJIst
CBs13b HANPSDKEHHOCTH TIOJISI U
81. Pa3sHOCTH NOTEHIIMAJIOB UL bubmmorexa [TOK
https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO OIS
. [IpuHnun cyneprno3unun bubnuoreka [JOK
AIEKTPUYECKUX TOJEH https://m.edsoo.ru/Ocfeda6c
bu6mmoreka [IOK
83. | Pemenne sana https://m.eds00.ru/5a582263
aa. [Tonie Toueuynoro 3apsiga. [lone bubnuoreka [IOK
PaBHOMEPHO 3apsHKEHHOU cepbl https://m.eds00.ru/b297b5c3
g5 [IpoBOIHMKH B 3JIEKTPOCTATHUYECKOM bubnuoreka [JOK
noJie. YcjaoBUe paBHOBECHS 3apsiJI0B https://m.edsoo.ru/32405eab
26, JMPeKTpUKY U OJYIIPOBOJHUKH B bubnuoreka [JOK
3JIEKTPOCTATUYECKOM I10JIe https://m.edso0.ru/060ebab5
Konnencarop. D1eKTpo€MKOCTh
87. | KOHAEHcaTOpa. DIEKTPOEMKOCTD bubmmorexa [JOK
https://m.edso0.ru/845b4f73
IJIOCKOTO KOHAEHCATOpa
2. [TapannensHoe coeqMHEHNE bubnuoreka [IOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce?
29 [TocnenoBarenbHOE COEAMHEHUE bubnmuoreka [JOK

KOHACHCATOPOB

https://m.edso0.ru/1e992920
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bubmuoreka [JOK

90. DHeprusi 3apsH>KeHHOTO KOHJIEHCATOpa
prus 3ap A P https://m.eds00.ru/73a34f18
bubmmoreka [{OK
91. Pewrenne 3anau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
97 JIBMKEHHE 3apsyKEHHOM 4acTULBI B bubnuorexa [JOK
' OJHOPOTHOM BJIEKTPUUYECKOM TOJIE https://m.edsoo.ru/8341d6ac
93. Pemenue 3amau
O06o01enre U cucTeMaTu3arus
94 3HAHUM MO TeMe "DIEKTPUIECKOe bubmorexa HOK
' | P https://m.eds00.ru/5752603f
rmoJjie
95 KonTponbHas pabota o teme bubnuoreka [IOK
’ "Onexrpuueckoe noie" https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTosIHHBIN TOK.
96 VYcnoBus CyiecTBOBaHUS bubmorexa IOK
' I https://m.eds00.ru/233311b5
MTOCTOSIHHOTO 3JIEKTPUUYECKOTO TOKa
97 Hcrounuku Toka. Hanpspkenue u bubnuoreka [IOK
EEERC)I (¢ https://m.edsoo.ru/0839a115
98 3akon OMa Jyis yyacTKa LEeIH. bubnuoreka [JOK
' DIJIEKTPUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COIIPOTUBIICHHS
99 OJIHOPOJHOTO MPOBOJAHUKA OT €T0 bubnunoreka [JOK
’ JUTMHBI Y TJIOIIAAA TOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceueHus
100 VY enbHOE CONMPOTHUBIICHHUE BEIIECTBA. bubnunoreka [JOK

Pemenue 3amau

https://m.edsoo.ru/437f8300
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[TocnenoBarenbHOE, MapauIeIbHOE,

101 CMENIaHHOE COCAUHEHUE bubmmorexa [JOK
' 4 https.//m.edsoo.ru/236f7e07
MPOBOTHUKOB
Pacuér pa3zBeTBIEHHBIX
102.| »aextpudeckux nenei. ITpasmia bubmorexa LHOK
’ p 1 P https.//m.edso00.ru/1794cf37
Kupxroga
bubmmoreka [{OK
103.| P
CILICHHE 3a1ad https://m.edso00.ru/3881b469
104 Pabora snexTpuyeckoro Toka. 3aKoH bubnuorexa [JOK
| koyns —Jlenna https://m.edso0.ru/a3605c5¢
bu6moreka [IOK
105.| P
CHICHHe sa1at https://m.eds00.ru/6761bf0f
MOIIHOCTH 3JIEKTPUYECKOTO TOKA.
106 TemnoBast MOIITHOCTh, BRIJEIIIEMas bubmorera [JOK
' = - BRI https://m.edso0.ru/99750a6f
Ha pe3ucTope
bu6mmoreka [IOK
107.| P
CHICHHE 3314 https://m.edsoo.ru/eb72fc24
108 OJ1C 1 BHyTpEHHEE COMPOTUBIICHUE bubnuoreka [JOK
"| HcTOYHMKA TOKa https://m.edsoo.ru/72d453af
109 3akon OMa 1 MOJTHOM (3aMKHYTOM ) bubnmuoreka [JOK
| 2JIEKTPHYECKOM LienH https://m.edsoo.ru/221f40fb
110.| MourHoCTs UCTOUYHHUKA TOKA bubmotera [JOK
https://m.edsoo.ru/a0ae51d8
111.| KopoTkoe 3aMbIKaHUE Bubmmorexa LIOK
https://m.edso0.ru/546f5632
112 KonTponpHas paboTa o teme bubnuoreka [IOK

"IIoCTOSIHHBIN 2JEKTPUUYECKUI TOK"

https://m.edsoo.ru/1885ddfl
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BHCKTpI/I‘-IeCKaSI IMPpOBOAUMOCTD
Pa3JIMIHBIX BCIICCTB.

bubmuoreka [JOK

13- DNEeKTPUYECKUM TOK B METAILJIaX. https://m.edso0.ru/da794295
CBepX1mpoBOIUMOCTh
DNEeKTPUYECKUN TOK B pacTBOpax u
114. pacnn:Bax BHGKTpOJII/ITI())B. 3aIfOHI>I Bubnuorexa LIOK
https://m.edso0.ru/4b423491
@apanes U1 JIIEKTPOIU3a
115.| DOnextpuyeckuil Tok B razax. [Imazma Bubnuorexa LIOK
https://m.eds00.ru/92d92f76
116, DIIEKTPUYECKHUI TOK B BaKyyMe. bubmuorexa [JOK
Bakyymubie mpubopbl https://m.edsoo.ru/2E+160
117, DIJIEKTPUYECKUI TOK B bubmuorexa [JOK
MTOJTYITPOBOJHUKAX https://m.edsoo.ru/ab61c660
bu6mmoreka [IOK
118.] - TonynpooauHionsie MpHOOPEI https://m.edso0.ru/83622200
DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue cuibl TOKa 1
HaIPsKEHUS B LIETH IOCTOSTHHOTO
TOKA IPY IOMOILM aHAJIOTOBBIX U
119, U(PPOBBIX U3MEPUTEITBHBIX bubnuoreka [JOK
npuOopoB" win "3HAKOMCTBO C https://m.edsoo.ru/5643ea56
nudpoBoii 1aboparopueii o GusMKe.
[Ipumeps! u3mepenus Hu3nIecKux
BEJINYMH IIPU MOMOLIU
KOMIIBIOTEPHBIX JAaTYUKOB"
Du3NYEeCKUN PAKTUKYM I10 TEME
120, "N3yueHne HepaBHOMEPHOTO bubnunoreka [JOK

JIBYDKEHUS C LIEJIBIO OTIpeIeNIEHUs
MTHOBEHHOM CKOpocTH"

https://m.edsoo.ru/f6292f5f
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121.

Du3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHuUs Ipu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAaKJIOHHOU
mmockocTu" uim "MccnenoBanue
3aBUCHMOCTH IIyTH OT BPEMEHU IPU
PaBHOYCKOPEHHOM JIBH>KCHHUH"

bubmmoreka [{OK
https://m.edsoo.ru/6960b6ef

122.

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue yckopeHust cBOOOIHOTO
nageHus" win "M3yuenue nBUKeHUs
Tena, OPOIIEHHOT0 TOPU30HTAIBHO"

bubmmoreka [{OK
https://m.edsoo.ru/d1ea2402

123.

®u3NYeCKU IPAKTUKYM IO TEME
"N3yueHne IBUKEHHUS Tela 10
OKPY>KHOCTH C ITOCTOSIHHOM MO
MOJIYJIFO CKOPOCTBIO" MITH
"HUccneqoBanue 3aBUCUMOCTH
nepuoja oopanieHus: KOHMYECKOTOo
MasiTHUKA OT €ro rnapameTpoB"

bu6mmoreka [IOK
https://m.edsoo.ru/bcf53514

124.

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue paBHOICUCTBYIOIIEH
CHWJIBI TIPU ABMKEHUU OpycKa 1o
HaKJIOHHOM IJIOCKOCTH" WK
"IIpoBepka rurnoTessl 0
HE3aBHUCHUMOCTHU BPEMEHU JBMKCHUS
Opycka 1Mo HaKJIOHHOH MIOCKOCTH Ha
3a/IaHHO€ PAcCTOSIHUE OT €ro Macchl”

bubmuoreka [JOK
https://m.edsoo.ru/0b34db84

125.

Du3NYEeCKUN IIPAKTUKYM I10 TEME
"HccnenqoBanue 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HUKAIOIINX B

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al
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MPYXUHE U PE3UHOBOM 00pasLe, OT
ux aedopmanuu" nm "Nzydenue
JBVKEHUS] CUCTEMBI TEJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTON yepe3 JIErKuit
6710K"

126.

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3mepenune KodpPUIeHTa TPEeHUS
10 BEJINYMHE YTIOBOTO

ko3¢ duimeHTa 3aBUCUMOCTH
Frp(N)" wnu "Uccnenosanue
JBUKEHHS OpycKa M0 HaKJIIOHHOU
IJIOCKOCTH C NTEPEMEHHBIM

K03 dumeHTOM TpeHUs" WK
"N3ydyenne NBUKEHHUS rpy3a HA BalTy
¢ TpeHuem"

bubmmoreka [{OK
https://m.edsoo.ru/b83b1607

127.

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue ycaoBHl paBHOBECHS
TBEPOTO Tella, UMEIOIIETO OCh
BpaieHusa" unm "KoncrpyrpoBanue
KPOHILITEHHOB U PacuéT CHUJI
ynpyroctu" unu "N3yuenue
YCTOHYMBOCTHU TBEPIOTO TEa,
HUMEIOIIETO IJI0MIaAb ONophI"

bu6mmoreka [JOK
https://m.edsoo.ru/4a04f4f7

128.

dusnueckuil MpakTUKYM 10 TEMe
"U3mepenue uMmilyibca Tena mo
TopMo3HOMY IyTu" nnu "M3mepenune
CHJIBI TSITU, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISL U MOIIHOCTHU CHJIBI
Taru" nim "CpaBHEHUE H3MEHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/856fb28e
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HMITyJIbCa TeJla C UMITYJIbCOM CHUJIbI"
nnu "HcciienoBaHue coxpaHeHUsI
UMITyJIbCa MPU YIIPYroM
B3auMoeiicTBun" win "M3mepenne
KUHETUYECKOM SHEPIUu Tena 1o
TOPMO3HOMY ITyTH"

129.

@uU3NYECKU IPAKTUKYM I10 TEME
"N3yueHne u30TepMHUUECKOTr0o
nporecca (peKOMEeH/10BaHO
WCIIOJIb30BaHUE UG POBOH
naboparopun)" unu "Usyduenue
HM30XOPHOTO Mmporecca” Win
"N3yuenne nzobapHoro mporuecca"
nimy "[IpoBepka ypaBHEHUS
cocTostHUSA"

bu6moreka [IOK
https://m.edsoo.ru/e0fe7e07

130.

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yaeabHoi
temwtoéMkocTu" nin "UcciaenoBanue
rporiecca OCThIBAHMSI BEIIeCTBA" WITH
"HccnenoBanue aquadbaTHOTO
npouecca" unu "N3yuenne
B3aMMOCBSI3U PHEPTUHU
MEXMOJIEKYISPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATYPHI
KUIIEHUSA XKUIKOCTEN"

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa6l

131.

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3y4yeHne 3akOHOMEpPHOCTEN
WCTIapeHus KUIKOCTEN" i
"N3mepenue yaenbHON TETIOThI

bu6mmoreka [JOK
https://m.edsoo.ru/6b1a23b5
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raBieHus apaa" unu "M3yuenue
CBOMCTB HACBIILIEHHBIX IapOB" WK
"N3mepenne abCoIOTHON
BJIQKHOCTH BO3/IyXa U OIIEHKA MacChI
napos B nomerieHun". smepenue
Kod(pHIIIEeHTA TOBEPXHOCTHOTO
HATSDKEHUS

132.

@uU3NYECKUI IPAKTUKYM I10 TEME
"Habnronenue npeBpaiieHus
SHEPruM 3apsUKEHHOTO KOHJIEHcaTopa
B DHEPTHIO U3JIYYEHUs cBeToaMoaa"
niy "M3ydeHne npoTeKkaHus TOKA B
LIeTH, CoJIeprKalle KouaeHcarop"
niny "Pacnipenenenue pa3HOCTH
MTOTEHITNAJIOB (HAMPSDKEHUS) TIPH
[IOCJIEA0BATEIEHOM COETMHEHUHN
KOHAEHCAaTOpOB"

bu6moreka [IOK
https://m.edsoo.ru/ec424377

133.

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue CMEMIAHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"N3mepenue yieabHoro
COMPOTHBIICHUS IPOBOHUKOB'" HIIN
"HUccnenoBanue 3aBUCUMOCTH CHITBI
TOKa OT HAIIPSDKEHUS JJIS JIAMITbI
HakaJuBaHus"

bu6mmoreka [JOK
https://m.edso0.ru/2b179d98

134.

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HaOnronenue anexkrpoaunza’ uin
"N3mepenue 3apsiia OAHOBAJIEHTHOTO
noHa" win "Hccnenosanue

bu6mmoreka [JOK
https://m.edsoo.ru/64b6e901
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3aBUCUMOCTHU COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT TeMIepaTypbl"”
unu "CHsATHE BOJIBT-aMIIEPHOU
XapaKTEepUCTUKH auoaa”

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

134
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11 KVIACC

Kosaun4vecTBO yacoB DJIeKTPOHHBbIE
Ne ara nuppoBbIe
Tema ypoka Konrpoasubie | IlpakTuueckue A op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
BzaumopelicTBrEe MOCTOSHHBIX
bubmmoreka [{OK
1. MAarHuTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.eds00.ru/487a8593
MarnutHoe noJie. ['unoreza Ammnepa
BexTop MarHUTHON MHAYKIIVH.
5 [IpuHnun cyneprno3unun 1 bubnuoreka [IOK
' MarHuTHBIX noJyeit. JInauu https://m.edsoo.ru/4clabcch
MarHUTHON WHIYKITUU
3 MarauTHO€ 1oJie MPOBOIHUKA C 1 bubnuoreka [JOK
' tokoM. OneIT Dperena https://m.edsoo.ru/d35d5262
4 Cuna Amriepa, €€ HanpaBJIECHUE U 1 bubnuoreka [IOK
' MOIyJ1b https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
5. Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
' DIEeKTPOU3MEPUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
; MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubnuoreka [JOK
' YaCTHUIIbl B OJIHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
bu6mmoreka [JOK
8. Pemenue 3amau 1
A https://m.eds00.ru/504e98c7
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bubmuoreka [JOK

9. Pa6 JI
abota CIbt JIoperiia https://m.edsoo.ru/d518be4b
bubmmoreka [{OK
10. P
CHICHHE 3a]1ad https://m.eds00.ru/93617hbd9
MarauTHOE oJIe B BEII[ECTBE.
11 deppomarueTuky, napa- u bubnmorexa LHOK
) pp - 11ap https://m.edso0.ru/30ff9608
IHaMarHETUKHA
OCHOBHBIE CBOICTBa
12 ¢deppomaruetukos. [Ipumenenune bubmmorexa [OK
' pp P https://m.edso0.ru/0b58190a
(dheppoMarHeTHKOB
13 Pemenue 3agau 1o Teme bu6moreka [IOK
' "MaraurtHoe noje" https://m.edsoo.ru/5b55c307
14 Pemrenue 3agad mo reme bu6moreka [IOK
' "Maraurtsoe noJje" https://m.edsoo.ru/41c4ae8a
SIBreHME ANEKTPOMArHUTHOM
15 WH nu. IToTok BekTOpa bubmmorexa [OK
' AYKH N P https://m.edsoo.ru/b3efalcl
MarHUTHOW MHIYKIIHH
bu6mmoreka [JOK
16. 9J1C
AAC mrayKuH https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMarHUTHOM bubnuoreka [JOK
' unayknuu dapanes https://m.edsoo.ru/a6dec188
18 Buxpeoe snekTpuueckoe noJie. bubnunoreka [JOK
' Toku ®yko https://m.edsoo.ru/15abe140
19 OJIC uHAYKUNH B ABMXKYIIUXCS bubnunoreka [JOK
’ MPOBOIHUKAX https://m.edso00.ru/0235cc02
20. Pemienue 3agau bubmnorexa [IOK

https://m.edsoo.ru/4dfda618
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bubmuoreka [JOK

21. ITpaBumo Jlenma
p H https://m.eds00.ru/bbc22726
NanyxktuBHocts. Karyika
22 HH]T YKTI/IBHOCTI/I B ueri:ln bubnmotexa HOK
’ YK https://m.edsoo.ru/621eae9d
MOCTOSIHHOTO TOKa
)3 SAsnenue camounaykiuu. J/C bubmmoreka [{OK
' CaMOUHIYKIINU https://m.edso0.ru/7ee60ca8
» DHeprusi MarHuTHOTO TOJISL KaTYIIKA bubnuoreka [JOK
' C TOKOM. DJIEKTPOMAarHuTHOE T0JIe https://m.edsoo.ru/b3cOad1l
bu6moreka [IOK
25. Pemenne 3amau
e https://m.edso0.ru/88f69d2b
O00011IeH1E U CUCTEMATHU3ALIUS
26 3HAHUHU II0 TEME bubmorexa LOK
' . . https://m.eds00.ru/76484025
DIIEKTpOAMHAMHKA
57 KonTtponpHas padoTa o treme bubnuoreka [JOK
' "DneKTpoAuHaAMUKA" https://m.edsoo.ru/8ae09b98
KonebarenpHas cucremMa. Eu6 1OK
HOIHOTEKA
28. CBo0OOgHbBIE KOJIEOAHUS.
A https://m.edsoo.ru/7c1db385
lMapmoHnueckue Kosie0aHus
Kunemarnueckoe 1 TMHAMHUYECKOE
bu6mmoreka [JOK
29. OIMCAaHUE KOJIEOATEIBLHBIX
= https://m.edsoo.ru/87ce9498
IBKEHUH
DHepreTuyeckoe onvcanue. BoiBo
IUHAMHAYECKOr0 OIMUCAHUS
. bubmuoreka [JOK
30. rapMOHHUYECKUX KOJIeOaHUH U3 UX

OHEPTCTUYCCKOTO U
KHHEMATHYCCKOT'O OITMCaHUA

https://m.edsoo.ru/e3c99692
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bubmuoreka [JOK

31. Ammntyna u a3a xojrebaHui
yaa u ¢ https://m.edsoo.ru/7a0c439a
[Tepro 1 yacToTa KoJICOAHHIA.
[Tepuoa manbrx cBOOOAHBIX
32 KoJIeOaHHII MaTeMaTHYECKOTO bubmorexa HOK
’ https://m.edsoo.ru/e0399319
MasTHUKA. [lepros cBoOOTHBIX
KoJIeOaHU TPY)KHHHOTO MasiTHUKA
3aTyxaroiue KojieoaHusl.
33 BreiayxaeHHBIE KOJIEOAHUS bubnmotexa HOK
’ YK ’ https://m.edsoo.ru/72e¢93d09
Pe3onanc
bu6moreka [IOK
34, ABTOKOJI€0aHUSA
https://m.edsoo.ru/6add2644
VYpok-koH(pEepeHITS
35 "1\1/)IGX3HI/I‘I(£C§I/IG KoJIcOaHMS B bubmorera [JOK
' | https://m.edsoo.ru/8ef587be
MY3BIKQJIbHBIX HHCTPYMEHTAX
O06o00meHNe U CHCTEMAaTH3aITHS
36 3HaHUU Mo TeMe "MexaHndecKkue bubmorexa IOK
' | https://m.edsoo.ru/eb84182f
KoJeOaHus
DNIeKTpOMarHUTHBIE KOJIeOaHUsI. bubnuoreka [JOK
37. .
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Csizb
38 aMIUIMTY/IbI 3apsiia KOHAEHCcAaTopa ¢ bu6mmoreka [JOK
' aMILTUTYJIOM CUJIbI TOKA B https://m.edsoo.ru/093f9afl
KoJie0aTeIbHOM KOHTYpE
39 3aKOH COXpaHEHUs YHEPTUU B bubnunoreka [JOK

nacaJibHOM KoJie0aTeIbHOM KOHTYpPC

https://m.edsoo.ru/d1e2d543
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3aTyxarollne NEKTPOMArHuTHbIE

40 KxoJie0anns. BeIHyXIeHHBIE bubmorexa LIOK
’ ' YK https://m.edso00.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHUS
IIepemennslit TOK. Pe3ucrop u
41 KOHJICHCATOP B LICIIU IIEPEMEHHOI'O bubnmorexa [TOK
) A pB I p https://m.eds00.ru/84836152
TOKa
4 Karynika nHIyKTUBHOCTH B LIENIH bubnuorexa [JOK
' IIEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
23 3akon Oma JyIst DJIEKTPUYECKON bubnuoreka [JOK
' [IeNY IEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
44 AMIIINTYTHOE U JESUCTB ce bubmorexa HOK
' A a yromt https://m.edsoo.ru/lcacéc4c
3HAYEHHE CHJIBI TOKA M HATPSDKEHUS
45 Pe3onanc B 3eKTpHUUECKOH IIETTH bubmorexa HOK
' p H https://m.edso00.ru/087506df
WneansHbIif Tpancopmarop.
46 [IpousBoacTBO, nepenaya u bubnuoreka [IOK
' MOTpeOJICHNUE INCKTPUIECCKON https://m.edsoo.ru/f97418ae
SHEpPruu
DKOJOTUYECKUE PUCKH TIPU
MPOU3BOJICTBE AJICKTPOIHEPTUH.
47 KyneTypa ncrnoabp3oBaHus bubmorexa LOK
’ YARTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOSHEPIUHU B MOBCETHEBHOM
JKU3HU
O0001IeHEe U CUCTEMATU3 AU
N bubmuoreka [JOK
48. 3HAHUU 110 TEME

"OneKTpoMarHuTHeIe Kosebanus"

https://m.edsoo.ru/401024a9
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MexaHnueckue BOJIHEL.

49 XapakTepUCTUKN MEXaHUYECKUX bubmmorexa [JOK
' paiIep https://m.edso0.ru/a58e109f
BOJIH
50 CBolicTBa MEXaHUYECKUX BOJIH bubmorexa HOK
' https://m.edso0.ru/d9ae1000
bubmmoreka [{OK
51. 3 . X
BYK. A4paKTEpHOTHIGL sByka https://m.edso0.ru/138b6f09
Nudpa3pyk 1 yabpTpa3ByK.
52 il q)iBozlzzar yﬂsHepHI/IeYK bubmorera [JOK
. - P https://m.eds00.ru/7380038f
OKPYXaIOIIEeH CpeIbl
DNeKTPOMarHUTHBIE BOJIHBI.
53 H3znydeHnne aneKTpOMarHuTHBIX bubmorera [JOK
’ yi p https://m.edsoo.ru/714e5db1
BOJIH
54 DHEprus AMMEKTPOMAarHUTHBIX BOJIH. bubnuoreka [IOK
' CBolicTBa AJIEKTPOMArHUTHBIX BOJH https://m.edso00.ru/d01b818c
[Ikayia 37eKTpOMarHUTHBIX BOJIH.
55 IIpuMeHneHne 3eKTPOMarHuTHRIX bubmorera [IOK
' P P https://m.edsoo.ru/49be1f9e
BOJIH B TEXHHUKE U OBITY
[IpuHIUIIBI paTHOCBS3U U
56 TeleBuaAeHUs. Pagnonokanmsi. bubnmuoreka [JOK
' DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edso00.ru/9f96f1f8
OKpPY’KaroIel cpe/Ibl
5 KonTtponbHas pabora no teme bubnunoreka [JOK
' "Konebanus 1 BOJHBI" https://m.edsoo.ru/4f7985a0
sg CaeT. 3aKOH NPSAMOJIMHENHOTO bubnunoreka [JOK

PacnipoCTpaHCHHUA CBETA

https://m.edsoo.ru/f9566406
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Pemenue 3anau Ha npuMeHEHUE

59 3aKOHA IIPSIMOJIMHEIHOTO bubmorexa LIOK
) p https://m.edsoo.ru/ea32d455
pacrpoCTpaHeHHsI CBETa
€0 Otpaxenue csera. [1nockoe bubnuorexa [JOK
' 3epkaino. Cdepuieckoe 3epkajo https://m.edso0.ru/a005d2bb
[Ipenomnenue cBeta. AGCOTIOTHBIN
M OTHOCUTEIILHEIN ITI0KA3aTelb
61 npenomiieHus. IloaHoe BH €HHEE bubnmorexa LHOK
' p ) . yIp https://m.edsoo.ru/bc2e55cd
oTpakeHue. [IpenenbHbIi yron
MOJTHOTO BHYTPEHHETO OTPAKCHUS
Pemenune 3ana4 Ha npUMEHEHUE
62 3aKOHOB OTPAXKECHUS U IIPEITOMIICHUS bubmorexa LOK
’ p p https://m.edso0.ru/49d830a9
cBeTa
Xon nmyded B mpuzMe. ucnepcus
i pv A P bu6mmoreka [IOK
63. cBera. CI0KHBIH cocTaB OeJIoro
https://m.edsoo.ru/d8elc3be
ceeta. LlBer
€4 JIun3el. DoKycHOE pacCTOSIHUE U bubnuoreka [IOK
’ OIITHUECKAs CUJIA JIMH3EI https://m.edsoo.ru/60441359
65 [TocTpoenne n3o0pakeHUH B TMH3aX bubnuoreka [JOK
' U UX CUCTEMAaX. YBEINUEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
bubnuoreka [JOK
66. ['na3 xak onrrnueckast cucreMa
https://m.edsoo.ru/ecd480a2
Pemenne 3amayu. [Ipenens
. bubnuoreka [JOK
67. MPUMEHUMOCTHU F'€OMETPUUECKOM
https://m.edsoo.ru/cd174a10
ONTHKHU
68 CKopocCTh CBETA U METO/IBI €€ bubnunoreka [JOK

HU3MCEPCHUA

https://m.edsoo.ru/f32aab06
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bubmuoreka [JOK

09 Jlucriepens caera https://m.edsoo.ru/lel6cc6e
bubnuorexa [JOK
70 Hurepdepernm caera https://m.edsocI)_.[ ru/5fc0c638
KorepenTHble HCTOYHUKH. Y CIIOBUS
71. HaOJI0IEHUS] MAKCUMYMOB U Bubnuorexa LIOK
https://m.edso0.ru/c6416d48
MHUHHUMYMOB
bubnuoreka [JOK
72 TpuvieHeHHe HHTCpgepeHLIHn https:/ m.edSO(])_.[ ru/668edbc8
bubmuorexa [JOK
73 Jlucppaxupa ceera https:/ m.edso;I ru/12ed04b5
- JndpakuroHHas pemeérka. Y cioBue bubnuoreka [IOK
HaOJI0/IEHUS TJIAaBHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
75 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [JOK
[Tongpuzanus cBera https://m.edsoo.ru/e9890fe9
76. CBeTOBBIE SIBJICHUS B IPUPOJIE Bubnuorexa LTOK
https://m.edso0.ru/0b36363d
- O0o00IIcHNE B CHCTEMAaTH3aLIHS bubnmuoreka [JOK
3HaHui no teme "OnTuka" https://m.edso00.ru/8a14748b
28 KonTtponpHas padoTa o teme bubnuoreka [JOK
«Onruka» https://m.edso0.ru/82315dd4
['paHMIIBI MPUMEHUMOCTH
29 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubnuoreka [JOK
3JIEKTPOJIMHAMUKHI U IPUHLIUIT https://m.edsoo.ru/cObd77ch
OTHOCHUTEIbHOCTH
20, IlocTynatel ciennaabHONU TEOPUU bubnuoreka [IOK

OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch
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IIpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeoOpazoBanus
JlopeHua. YcnoBue NpUYUHHOCTH.

bubmmoreka [{OK

81.
OTHOCHUTEIBLHOCTD https://m.edsoo.ru/d83742bb
OJIHOBPEMECHHOCTH. 3aMe IJICHHE
BPEMEHU M COKPAIICHUE JITTHHBI
- DHeprusi ¥ UMITYJIbC bubnuoreka [JOK
’ PETNATUBUCTCKON YaCTHUILIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEprueu u
83 HMITYIbCOM PEIITHBUCTCKOH bubmorexa HOK
' Y p https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHUS TIOKOS
84 PaBHOBeCcHOE TEINIOBOE M3ITYUECHHE bubmorexa HOK
’ ya https://m.edsoo.ru/f54035a5
85 3akoH cMmemeHus Bruna bubmiorexa HOK
' - https://m.edsoo.ru/1c5ff752
86 I'mmotesa M. [limanka o kBaHTax. bubmuorexa [JOK
' DoTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
87. OHe
HEPIHs H HMIYIEC OTOHa https://m.edsoo.ru/7fb307ec
g8 dotordpdext. OnbiTer A. T'. bubnuoreka [JOK
' CronetoBa. 3akoHbl hoTodPdekTa https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHILITEHA IS
89 dboTtorddexra. "KpacHas rpanuma" bubmorexa HOK
’ - oP parHll https://m.edsoo.ru/01ef4556
dboTorddexra
% Jasnenue ceeta. Onbith [1. H. bubnmuoreka [JOK
’ JleGeneBa https://m.edso0.ru/64b4f966
91. BoaHoBBIE cBOIICTBA YacCTHUIL bubmiorexa LIOK

https://m.edsoo.ru/f59cfcec
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Bounnsl e bpoiiis. /lnmuHa BOJIHBL 1€

92 Bpoitns u pazmepst o6iiactu Bubmmorexa LIOK
' P PasMep . https://m.edsoo.ru/5df8bafl
JIOKATM3AIUH JIBHXKYIICHCS YACTHIIBI
93 KopnyckynsipHO-BOJTHOBOU Ayaln3m brbmmorexa [OK
' PIYCRYID o https://m.edsoo.ru/8ccab62a
94 Judpaxius 37eKTPOHOB Ha bubnuorexa [JOK
' KpHCTaIax https://m.edsoo.ru/30dbal8c
Creuunduka usmepeHuii B
95 Mukpomupe. COOTHOIICHHUS bubmorexa HOK
. POMIP®. N https://m.eds00.ru/65783dec
Heomnpeaenénnoctel I eizendepra
KonTtponpHas padoTa mo Temam: Eu 10K
HOJIMOTEeKA
96. "O CTO", "K -
CHOBHV ’ ”OpnyCKyMpHo https://m.edsoo.ru/c3de891a
BOJIHOBOH JTyaJTU3M
OnBITHI IO UCCIEAOBAHUIO CTPOCHUS
bu6mmoreka [IOK
97. aroMa. [lmanetapHas MoJieinp aroMa
https://m.edsoo.ru/312b750a
Pezepdopna
bu6mmoreka [IOK
98. II b
OCTYIaThL Bopa https://m.edsoo.ru/404dfa9a
99 Bungsl cnekrpoB. CriekTp ypoBHE# bubnuoreka [JOK
' SHEpPruu aTtoMa BoAopoja https://m.edsoo.ru/cf74bl1a
100 CrioHTaHHOE U BBIHYKICHHOE bubnuoreka [IOK
" | u3JIydyeHHe cBeTa https://m.edso0.ru/f945d85c
101, | Jlasep bubnuoreka [JOK
https://m.edsoo.ru/2288a0c4
Hyxnonnas mozens siapa
102 I'eiizen6epra-MBanenko. 3apsaa u bubnuoreka [IOK

MacCCOBOC YHUCJIO gapa. H3oT1OnEL
PannoakTUBHOCTH

https://m.edsoo.ru/34ada5de
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103.

3aKoH paJMoaKTUBHOTO pacraja.
CBoiicTBa HOHU3UPYIOILETO
n3iy4yeHus. BiousHue
PaZvoaKTUBHOCTH HA KUBBIE
opranusmsl. /lozumerpus

bubmmoreka [{OK
https://m.edsoo.ru/aab98bef

104.

DHeprus cBA3U HyKJIOHOB B sI/Ipe.
SAnepubie cunbl. Jlepekt Macchl
sanapa. SlnepHsle peakunu. SnepHeie
peaktopsl. [IpobreMbr
YIPABISIEMOTO TEPMOSIIEPHOTO
CUHTE3a. DKOJIOTNYECKNE aCIIEKThI
Pa3BUTHUS AIEPHON SHEPTETUKH

bubmmoreka [{OK
https://m.edsoo.ru/ff1758d0

105.

Merons! perucTpanuy u
HCCIIEIOBaHUSA AJIEMEHTapHBIX
yactull. OyH1amMeHTaIbHbIe
B3aUMOJICUCTBHS. bapruoHbI, ME30HBI
u jentonsl. [IpencraBienue o
CrangaptHoit mogenu. KBapk-
TJIIOOHHAS MOJIENb aJPOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/lac08a5b

106.

®duzuka 3a npenenamu CTaHaapTHOU
Mozenu. TéMHas Matepust U TEMHAs
sHeprus. EnuHcTBO husnyeckoi
KapTUHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37

107.

OTansl Pa3BUTHA aCTPOHOMMUU.
3HayeHHe ACTPOHOMUH

bubnuoreka [JOK
https://m.edsoo.ru/ad73e145

108.

HpI/IMeHI/IMOCTB 3aKOHOB (I)I/I3I/II(I/I
HJIA 0OBSICHEHHS MMpUpoO bl

KOCMHUYECKUX 0OBEKTOB. Metoasl
ACTPOHOMHYCCKUX HCCIeJOBaHUH

bu6mmoreka [JOK
https://m.edso0.ru/39c44028
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CoBpeMeHHbIE ONTHYECKUE

bubmuoreka [JOK

109. TEJECKOIbI, PAAUOTEIIECKONBI,
pai https://m.edsoo.ru/4877aale
BHEAaTMOC(EepHast aCTPOHOMHS
Bup 3sé3nnoro nebda. Co3se3nus,
110 SIpKHE 3BE3/bI, IIJIAHETHI, NX bubmmorera [TOK
' p Ab ’ https://m.edso0.ru/aac588eb
BUJIMMOE JBHKEHUE
Conneynas cucrema. CouHiie.
bubmmoreka [{OK
111. CoJtHeyHas aKTUBHOCTE. MICTOUYHUK
. https://m.edso00.ru/22748eb4
sHeprun CoJIHIIA U 3BE3]T
3BE31BI, NX OCHOBHBIE
112 XapakTepucTuKu. /luarpaMmma bubnuoreka [IOK
| "CHEKTpaJbHbIN KIIacc — https://m.edso0.ru/42169944
CBETUMOCTE"
113 3Be3/IpI TJ1aBHOM bubmuorexa [JOK
" | mocnemoBaTeIbHOCTH https://m.edsoo.ru/b3ch766¢
Buytpennee crpoeHue 3BE3/1.
CoBpeMeHHBIC TTPEICTABJICHHS O
114 IIPOUCXOXKIACHUH U 3BOJIFOIIANA bubmiorexa LOK
' p g . " https://m.edsoo.ru/d09da494
CouHIia ¥ 386311, DTaIlkbl XKU3HU
3BE3]
Mneunsiii [1yre — Hama
115 I"amaxkTuka. Tunsl ragmaktuk. YépHeie bubmorexa LOK
’ ) PP https://m.edsoo.ru/7cd10a0a
JBIPHI B SIIPax TaJIaKTHK
Bcenennas. Pacimupenue
116 Bcenennoii. 3akon Xa606ma. Teopus bubnunoreka [JOK

bonbioro B3psiBa. PenukroBoe
W3JIy4YEHHUE

https://m.edsoo.ru/3dbdf0d2
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117.

MacmralHas cTpykrypa Beenennoii.

MeraranaktTuka

bubmuoreka [JOK
https://m.edsoo.ru/ce234633

118.

Hepeménnsie mpooiembl
aCTPOHOMHH

bubmmoreka [{OK
https://m.edsoo.ru/d37d9ffe

119.

PuU3NYECKUH IPAKTUKYM 110 TEME
"WccnenoBaHue MarHiTHOTO TTOJIS
MOCTOSTHHBIX MAarHUTOB" MJIN
"UccnenoBaHue CBOMCTB
(dheppoMarHeTukoB" WK
"UccneqoBanue OeUCTBUS
MOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

bubmmoreka [{OK
https://m.edsoo.ru/67361aef

120.

Pu3N4eCKUil IPAKTUKYM I10 TEME
"N3mepenue cuiibl Amrepa’ uinum
"N3ydyeHune 3aBUCUMOCTH CHJIbI
Amrepa OT CuJIbl TOKa'" Win
"OnpenenieHue MarHUTHOM
WHJYKIMU Ha OCHOBE U3MEPEHUS
cuibl Ammnepa"

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

121.

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHue IBICHUA
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenre MHAYKIUU
BUXPEBOTO MAarHUTHOTO TOJIs"

https://m.edsoo.ru/c36658da

122.

dusnueckuil MpakTUKYM 10 TeMe
"HccnenoBanue sBICHUS
camouHaykuu" uimm "Coopka
MOJEIH 3JIEKTPOMArHUTHOTO
reHeparopa"

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

123.

®u3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepenue neproaa CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U IPY>KHUHHOTO
MAasgTHUKOB"

bubmuoreka [JOK
https://m.edsoo.ru/5d159d35

124.

PuU3NYECKUH IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHme SHEPTUH B
MPYXKUHHOM MasiTHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/a28026bd

125.

@uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue nmepeMeHHOT0 TOKa
yepes Mocie0BaTeNIbHO
COEIMHEHHBIE KOHAEHCATOD,
KaTYIIKy ¥ PE3UCTOp" WIH
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B LIENH IEPEMEHHOTO TOKa"

bu6moreka [IOK
https://m.edsoo.ru/89dc2d90

126.

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune mapameTpoB 3ByKOBOM
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

127.

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue nokazaresist
MpeToOMJICHHUSI CTEKJIA" Uin
"[Tonyuenue n3o0OpaxeHus B
CUCTEMeE U3 IJIOCKOTO 3epKaja U
JUH3BI"

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal

128.

dusnueckuil MpakTUKYM 10 TeEMe
"UccneqoBaHue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUS OT BEILeCTBa
(Ha mpuMepe KUJKUX JIUH3)" WK
"N3MepeHne GOKyCHOTO pacCTOSTHHS
paccenBaroIIMX JIUH3"

bu6mmoreka [JOK
https://m.edsoo.ru/b879fb3f



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f

129.

®u3N4EeCKUN IIPAKTUKYM 110 TEME
"Habmonenue qudpakuuu,
uHTEpPEPEHINH U TOJSIPU3AIIH
cBeta"

bubmuoreka [JOK
https://m.edsoo.ru/8b7ac737

130.

PuU3NYECKUH IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbca U SJHEPTUU
PENATUBUCTCKUX YacTUll (110
(doTorpadusiM TpeKoB 3apsKEHHBIX
YaCTHI[ B MArHUTHOM T0J1e)"

bubmmoreka [{OK
https://m.edsoo.ru/63756¢c47

131.

®u3N4eCcKUil IPAKTUKYM IO TEME
"N3mepenue nocrosgHHou [1nanka Ha
OCHOBE UCCJIETOBaHUS
dhotorddexra" wnmm "UccnenoBanue
3aBUCHMOCTH CHJIBI TOKA 4epe3
CBETOJMO]I OT HaNpsKEHUs "

bu6moreka [IOK
https://m.edsoo.ru/eb916f82

132.

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue cnekTpa
Pa3peKEHHOTO aTOMAPHOTO
BOJIOPOJIa M K3MEPEHUE TTOCTOSTHHON
PunGepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

133.

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paiiOaKTUBHOTO
(hoHa ¢ UCIOJIb30BAaHUEM
no3zumerpa" win "HU3ydeHue
MOTJIOIIEHUS OeTa-4aCTHII
aTfOMUHHEM"

bubnuoreka [JOK
https://m.edsoo.ru/c3dabe6e

134.

DuU3NYEeCKUN IIPAKTUKYM I10 TEME
"Habnronenus 3BE€31HOr0 HeOa
HEBOOPYKEHHBIM IJ1a30M C

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

KCIIO0JIb30BAHUEM KOMIIBIOTEPHBIX
NIPUIIOKEHUN JUISl ONIPEICIICHUS
MTOJIOKCHHSI HEOCCHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoJtylapus u
sipkue 3BE3161" wn "Habmrogenus B
teneckon JIyHbl, IUTaHET,
TYMaHHOCTEH U 3BE3THBIX
CKOIUIEHUH"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka; yrayonenHoe ooyuenue 10 kinacc/ Kabapaun O.D., Opios B.A.,
Openunk J.E. u np.; nox penakuueii [Iuackoro A.A., Kadapauna O.O.
AxumonepHoe obuiectBo «M3narensctBo «IIpocBemnienue»

» Gusuka; yrnyonennoe odyuenue 11 kimace/ KacesinoB B.A. OGuiecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKInoHEpHOE 00IIECTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
Cgretrnana Tuxomupona: @usuka. 10-11 kiacc. Metoauueckue Matepuaiibl 15

yuurelns. ba3oBeiit u yriy6iaenssiit ypopau. @I'OC

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru






