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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTenbHON MporpamMmel, rpeacrabieHHbix B DI'OC COO, a Takxke
c yuérom (enepanpHoit pabouedt mporpamMmmbl BocnuTaHus U KoHuenmuu
npenojaBanus yueOHoro npeamera «dusznka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit denepanuu, peaau3yonmx 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 TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T OpeacTaBieHUE O LENAX, COAEp)KaHUHU, OOIIeH
CTpaTeruu OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIONMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKd yriayOiIEHHOTO YpOBHSI IMO3BOJSIET PEATU30BATh
3a/1ayu MPO(ECCUOHATILHON OpPHUEHTAIMM, HAIIPABJICHO HA CO3/IaHME YCIOBHMM IS
NPOSIBIICHUST CBOUX HWHTE/UICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOMUMBI IS NPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MpodhecCUOHATBLHOTO O00pa3oBaHUS MO PA3TUYHBIM  (UZHKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme no ¢usuke onpeaensoTcs MmiIaHupyeMble pe3yabTaThl OCBOCHHS
Kypca (U3MKH Ha YpPOBHE CpeaHEro ooOlero oOpa3oBaHUs: JIUYHOCTHEHIE,
METanmpeIMeTHbIE, TMpeaMeTHble (Ha  yriyOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKOH OCHOBOM JJIA pPa3pabOTKW TpeOOBaHW K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEJAMETHBIM pe3yJbTaTaM OO0y4YalolIUXCsl, OCBOUBIIUX
mporpamMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha yTIiyOJIEHHOM
yYpOBHE, SIBIISIETCS CUCTEMHO-/IESITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma no Gpu3uKe BKIIOYALT:

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

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

[Iporpamma 1o ¢u3NKe HMEET TPHUMEPHBIH XapakTep W MOXKET OBITh
MCITIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pa00UUX MPOTPAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPUYECKYIO WHUIIMATHBY YUUTEIEH U
MPEIOCTABISET BO3MOXKHOCTH JUJISl peau3alid  Pa3IU9IHBIX METOTUYCCKUX
MOJXOJIOB K TMPENoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TIPU YCJIOBHH
COXpaHEHUS 00S3aTEIHHON YaCTH COJEPIKaHUS Kypca.

du3rka Kak Hayka O HamOosiee OOIUX 3aKOHAX MPHUPOIBI, BHICTYIAs B
KauecTBe y4eOHOTO MpEeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIA]l B CUCTEMY



3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (U3HUUECKHE 3aKOHbI
JexaT B OCHOBE IIPOILIECCOB U SBICHHM, M3ydyaeMbIX XUMHUEH, OUOIOTHEH,
dbusznueckoit reorpadueit U actpoHommueil. Mcrmonb3oBaHME U AKTUBHOE
npuMeHeHUe (U3MYECKUX 3HAHUN ONpefeNuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIYYEHHs] HOBBIX MAaTE€pHalOB C 3aJlaHHBIMHU CBoilcTBamMu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHUN MPUMEHSTh HAYYHBIA METOJ MMO3HAHUS
IIPU BBITIOJIHEHUU UMHU YYEOHBIX UCCIICIOBAHUM.

B ocHOBY Kkypca (hU3uKH Ha ypOBHE CpeHEro 0011ero 0Opa3oBaHus MOJ0KEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHLMUIIBI €T0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTEepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOM (PU3UKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3uyeckux Teopuil. Beaymmum B Kypce sBhsieTcs
(dbopMUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanus NpeAnosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHAaNa (U3MYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
¥ DKOJIOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPWIOKEHUM H3YYECHHBIX TEOpUM M 3akOoHOB. [Ipu 3TOM paccMmarpuBarOTCS Ha
ypOBHE OOIIMX MPEICTABICHUW M COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, W
TE€XHOJIOTHH.

Hoea 3Ixonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOiieMaM COBPEMEHHOCTH,
KOTOpPBIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW U TEXHOJOTHM, a TaKKe OOCYXKICHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BAHMS U SKOJIOTHUECKOi 0€30MacHOCTH.

OcBoeHue coaepkaHusi MPOrpaMmbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHIMIAX CHCTEeMHO-AEATEIFHOCTHOTO moaxoaa. Jms ¢usuku peamuzammst 3TUX
MPUHIIMIIOB 0a3UpyeTCs Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOIO SKCIIEPUMEHTA KaK
MMOCTOSTHHO JIeHcTByromIero (akropa ydeOHoOro mporecca. J[ns yriyOonéaHOTo
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOIO YYEHMUYECKOTO JKCIEPUMEHTA,
BKJIIOYAIOIIETO (POHTAIBHBIE YYEHUYECKHE OIbITHI MNpPU H3YYEHHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI



7Ba crioco0a peanu3anu GU3nYecKoro npakTukyMa. B nepBom ciydae npakTHKyM
npoBoauTcst b0 B koHie 10 u 11 kiaccoB, n1ubO MOCJIE MEPBOrO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJlaccoB. BTopoit crocod — 310 mHTerpamust padot
MPaKTUKyMa B CHCTEMY JIaDOpAaTOPHBIX padOT, KOTOPbIE MPOBOAATCA B IPOLECCE
u3ydyeHus: paszaena (temsl). [Ipu sTom moj paboTamMu NMpakTUKyMa MOHUMAETCS
CaMOCTOSITEJIbHOE ~ HCCIEAOBAHHME, KOTOPOE TMPOBOAMUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BHJ1a O€3 MOIIaroBO MHCTPYKLHUH.

B nporpamme mno (@u3Mke cHUCTEMa YYEHUYECKOTO HSKCIEPUMEHTA,
1abopaTOpHBIX pabOT M MpaKTUKyMa MpeJCTaBlieHa €IUHbIM IepedHeM. Boioop
TEMATUKH JIJI OTUX BUIOB YYCHHUYECKHX MPAKTHUUECKHX Pa0OT OCYIIECTBIISICTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPoLecca UCXOAs U3 OCOOCHHOCTEN MOYPOYHOTrO
IUIAHUPOBAHUS W OcHauleHus: kabuHerta ¢usuku. [Ipu sToM oOecmneunBaeTcs
OBJIaJICHNE OOYYalONMMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpEHUs, MCCIECAOBAHMS 3aBUCHUMOCTEH (DU3UUYECKUX BEIMYUH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHKE yensieTcsl peleHUI0 pacU€THBIX U KaUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacU€THBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
Y HESBHO 33JaHHOM (PM3MUECKON MOJIEIBIO, MO3BOJISIONINE MPUMEHSITh U3YUYEHHbBIE
3aKOHBl U 3aKOHOMEPHOCTHU KaK M3 OJHOI0 paszjena Kypca, TaKk U HHTETPHUPYs
NpUMEHEHHE 3HAaHUM U3 pa3HBIX pa3aesioB. /s KaueCTBEeHHBIX 3a7a4 TPUOPUTETOM
ABJIAIOTCS 3aJjaHusl Ha OOBIACHEHHE/NpeNCKa3aHue NPOTEKAHUS (PUHUYECKUX
SBJICHUN M TIPOIIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyroue BhiOopa pusnyeckoi
MOJIENU JJI CUTYaIlM MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu @I'OC COO k maTepuambHO-TEXHUYECKOMY
obecrieueHnIo0 yueOHOTO mpoliecca Kypce Gu3nuku yriyoJI€HHOTO YPOBHS Ha YPOBHE
cpenHero ooOmiero oOpa3oBaHUsA HOJKEH H3Y4aThCS B YCJIOBHSIX MPEIMETHOIO
kabuneta. B kaOuHere GU3MKH JOKHO OBITH HEOOXOAMMOE JabOpaTOpHOE
o0opyaOBaHUE 7S BHIIOJTHEHHSI YKa3aHHBIX B POTrpamMMe 10 QU3HKE YUCHUIECKUX
OTIBITOB, TAOOPATOPHBIX pabOT U pabOT MPAKTUKYMa, a TAaKKe JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHoe o0OopynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MOPUHIIMIIOM MUHUMAJIBHOM JOCTATOYHOCTH W O0ECIeYMBAET IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KIFOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlabGopatopHoe o0OoOpymoBaHWE IS YYCHUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcsi B BUAE TEMaTHYECKUX KOMIUIEKTOB M OOECIEYMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmuxcsi. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO O0OPYIOBAHUS JOJDKHBI OBITH TMOCTPOCHBI HAa KOMILIEKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE HU(POBBIX Ja0OpaTOPUil.

OCHOBHBIMM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUHU SABIISAIOTCS:

(opMHUpOBaHME MHTEpECa U CTPEMIICHUS OOydYaloIMUXCAd K HAYYHOMY
U3YYEHUIO TPUPOABI, PpA3BUTHE UX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNH O HAyYHOM METOJE IMO3HaHUA U (POopMUpOBaHHE
UCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dopMUpoBaHUE YMEHUN OOBICHATH SBJICHUS C UCIOIb30BAaHUEM (PU3MUYECKUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

(dbopMHUpOBaHUE TPEICTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHUI 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuoHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, NOJArOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkenue 3TUX 1efel 00ecreurnBaeTcs peleHneM CIIeAyIoluX 3a7ad B
npolecce u3ydeHus Kypca QU3MKN Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHM 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHUE YMEHUN TPUMEHITh TEOPETUUECKUE 3HAHUSA I 00bICHEHHUS
buznueckux SBICHUNA B TPHUPOAE W IS MPUHATHA TPAKTHUECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33]71a4 C SBHO 33JJaHHON (hHU3HUECKOM
MOJIENIbIO, 3aJlay, MOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/laHue (U3HUUYECKOM
MOJIENI, aJ€KBaTHOW YCIOBHMSM 3aJadyd, B TOM YHCIE 3a/Jad HHKXEHEPHOIO
XapaKTepa;

NOHMMaHuE (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENy;

OBJIAJICHUE METOJaMHU CaMOCTOSITEIBHOIO IUIAHWPOBAHUS W IPOBEICHHUS
Gu3nYecKuX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEpOpeTanud  HHPOpMAIIH,
OIpEJENIEHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUS YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOM JEATENBHOCTH;

pa3BuTHE HHTEpeca K chpepam npodeccuoHanbHON eI TENbHOCTH, CBSI3aHHOM
¢ (hU3UKOM.



B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpeIHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYArOIIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
0o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIH ypOBEHb) Ha YPOBHE CPEIHETO OOILETOo
obOpazoBanus orBoautcs 340 dacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJEIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme mo (¢GuU3MKE TMepedeHb TabopaTOpPHBIX H
NpaKTUYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPATOPHBIX pabOT W OMNBITOB C YYETOM HMHIUBUAYATBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblii MeTOX MO3HAHMS NPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunbslii MeToa mo3HaHus U
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMO3HaHusi npuponbl. Habmiogaenue u
HKCIIEPUMEHT B (PU3HKE.

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

[TorpemHoct  u3MmepeHuid  pusznueckux  BeauuyuH  (abCoyifoTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepuajbHAs TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaabHas )KUIKOCTh, UJICAJIbHBIN Ta3, TOUCYHBIN 3apsi).
I'unoresza. @uU3nyecKuii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Pu3nYecKas Teopusl.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHOW HAy4YHOU KapTHHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKa U HAPsHKEHUS B LIEMU TOCTOSTHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo duszuke. [Ipumepsl uzMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIUMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkropus.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOpPEHUE MAaTEpPUAIBHOM TOYKH, UX MPOCKLUMH HA OCH CHCTEMBI KOOPAWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

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

CBobOogHoe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. J[BKeHHEe Tena,
OpOILIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnuentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKH IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKopocTh. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

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

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBYKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus npenesbHOro Nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

HaGmionenne nABMkeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienre CKOpocTH IPH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE yTEH, TPAEKTOPHIL, CKOPOCTEN IBUKEHUSI OTHOTO M TOTO K€ TeJa
B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

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.

Nzmepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOJIb30BaHuE HU(poBOM 1ab0paTopun).

N3yuenue nBrkeHns Tea, OpoIIeHHOT0 rOpU30HTaIbHO. [IpoBepka runoressl
O MpsAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JaJbHOCTBIO IMOJETA U
HA4YaJIbHOW CKOPOCTHIO TEIa.

N3ydeHne IBHKEHMSA Tella IO OKPY)KHOCTH C IOCTOSIHHOM IO MOJIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IepHo/ia 00OpalieHuss KOHMYEeCKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuka.



IlepBeiii 3akoH HbroroHa. MHepumanpHble cucteMmsl orcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTeMbl OTCUETa (OmpenesneHue,
MIPUMEDPBI).

Macca tena. Cuna. [IlpuHumn cynepno3uunu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUsI CBOOOIHOTO MaJIeHUs OT BBICOTHI HaJ
MOBEPXHOCTBIO TUIAHETHI U OT reorpaduueckor MUpoThl. [[BrkeHne HeOeCHBIX Tel
U uX cnyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuueckast CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuma TpeHUs CKOJbKEHUS U CUjla TPEHUS MOKOSI.
Koaddumment tpenus. Cuna conpoTUBICHUS MPU ABMKCHUH Tea B KUIAKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOIO JIBHKCHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TMOJUIMITHUKH,
JIBHKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenune aBm>keHUs Tell B MHEPLUAIbHBIX U HEUMHEPLMAIbHBIX CUCTEMAX
OTCYETA.

IIpuHLIKII OTHOCUTEIBHOCTH.

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

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

PaBeHCTBO cHIil, BOBHMKAIONIUX B PE3YJILTATE B3aUMOACHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHH IBHKEHUA Opycka I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHI.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

N3yuyeHnne ABUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON yepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddhduimeHnrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEeHUS.

N3ydenune nBuxKEHUS Tpy3a HA BaJTy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymaTenbHOe M BpamiaTeIbHOE JIBHKCHUE
TBEpAOro Teia. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cuil, IPUIIOKEHHBIX K TBEpIOMY Teiy. LIeHTp TsxecTH Tena.

YcioBus paBHOBECUS TBEPAOTO TEA.

YcroituuBoe, HeyCTOMYNBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEIIETUYAThIE KOHCTPYKIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBeCHSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne yciioBHiI paBHOBECHS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LleHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHHUH IIEHTPa Macc.

NMiynbe cuitbl 1 U3BMEHEHUE UMITYJIbCA TEa.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKMU. [IpencraBieHne o coxpaHeHUH
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIeHUE PaOOThI CHUIIBI.

MOIIHOCTH CUIIBI.

Kunetnueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepHUATbHON TOUKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprud Tejaa B OJJHOPOJHOM I'PABUTALIMOHHOM MoJe. [loTeHunansHas sHeprus tesna
B T'PAaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpM U BHE Imapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI TeJ. 3aKOH COXPAHECHUSI MEXAHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymuM s HUAEaTbHOM KUAKOCTH KaK CJEICTBHUE 3aKOHA
COXpPAaHEHUS] MEXaHUYECKOU SHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE NBUKEHUE.

N3MepeHune MOILIHOCTH CHUJIBI.

N3meneHnue sHepruu Tea Mpu COBEPIICHUU PabOTHI.

B3aumHbie TipeBpalieHus KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNEUCTBUU HA TEJIO CUIIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu Mpu cBOOOTHOM IaJICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3mepenne nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICHCTBUU.

N3mepeHrne KHNHETHYECKOW YHEPTUH TEJIAa IO TOPMO3HOMY MYTH.

CpaBHEeHUE M3MEHEHHUS OTEHIIMAIbHON YHEPTUH NPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIbl TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3NKa M TEPMOIAMHAMHKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. Jnddysus. bpoyHOBCKOe nBUKEHME. XapaKTep JBHKCHUS
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIAKOCTEH H
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJiesie. Macca u
pa3mepsl MoJiekyn (atomoB). KonuuecTBo BemectBa. [locrosnnas ABorapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOro ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCSI XaOTUYECKHU U HE B3aUMOJACHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KenbBuna). 3akon Jlanerona. M3omporiecco B
WJeaqTbHOM Tra3e C IIOCTOSIHHBIM  KOJIMYeCTBOM BemiecTBa. [ 'paduyeckoe
MpeCcTaBIeHUE U30MPOIIECCOB: U30TEpMa, U30X0pa, n3obapa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETUYECKOW  DJHeprueu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKONU TEOPUH UJICATTbHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTHEH MOCTYNAaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHudeckrue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHIl BEIIECTBA.

Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTs>keHne MOJIEKYI.

Mopenu KpucTajuIM4ecKuX PemeToOK.

HaGmronenne u nuccnegoBaHue U30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mporecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IMpU
TEIJI000MEHE MEXy TOpsIYei M X0JI0JHON BOJIOM.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
1 poBoii TabopaTopun).

N3yuenune n30XopHOro mnporecca.

Nzydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKOW CUCTEMBI. BHENIHNME U BHYyTpeHHUE napameTpsl. [lapameTprl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEITHUE 3HAUCHHS BEJIUUNH, OMKUCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOTMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMonpou3BOJIbHAS — pelakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PABHOBECHIO.



Mojgenp uaealbHOrO Ta3a B TEPMOJUHAMHUKE — CHCTEMA YpaBHEHUN:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus IPUMEHUMOCTH 3TOW MOJENN: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMIepaTypbl. BeipaxeHue s BHyTPEHHEW YHEPTUU OJHOATOMHOTO HIECAIBHOTO
rasa.

KBazucrarnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHas pabora B TepMOJAMHAMUKE. Brruncnenue paboTel o rpaduky
rporecca Ha pV-auarpaMmme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEpMOJAMHAMUYECKON  cucTeMbl 0e3  coBepiieHuss  pabotel.  KonBekius,
TEIUIONPOBOIHOCTD, U3ITYUEHHE.

KomnuecTtBo TemnoTel. TemmoéMKoOCTh Tena. YAeabHass U MOJsipHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHE Mailiepa. YelbHas TEIUIOTa CrOpaHUst
ToruBa. Pacuér konmmdecTBa TEIIOTHI mpu Temtonepenade. I[lonsartue o0
aguabaTHOM TIpoIiecce.

[TepBrIii 3aK0H TepMOAMHAMUKHU. BHYyTpeHHss1 2HEprUsi. KOMM4ecTBO TEITOThI
U paboTa Kak Mephl WM3MCHEHUS BHYTPEHHEH OHHEPIHMH TEPMOJMHAMUYECKOM
CHUCTEMBI.

BTtopoii 3aKk0H TepMOAMHAMUKH [1J11 pABHOBECHBIX ITPOLIECCOB: YEPE3 3aJIaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKON CUCTEMBI MPOXOAUT €AUHCTBEHHAS
aguabaTta. AOCOIOTHAS TeMIepaTypa.

BTtopoii 3ak0H TEpMOJIMHAMUKH /151 HEPaBHOBECHBIX ITPOIIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0IHOr0 Tella K 0oJiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOTHBIX MPOIIECCOB.

[TpuHumner gectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

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

TexHuueckne yCTpOWCTBA W TEXHOJOTHMYECKUE MPOLECCHI: XOJOIUIbHUK,
KOHJIULIMOHEp, AU3ENIbHBIA W KapOIOpAaTOpHBINA ABUTrATENM, MapoBas TypOuWHA,
MOJIyYEHHUE CBEPXHHU3KUX TEMIEpaTyp, YTWIM3ALMS «TEIJIOBBIX» OTXOJOB C
HCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIM3ALMS OMOOPraHUYECKOrO TOTUIMBA JIJIst
BBIPAOOTKH «TETUIOBOI» U AJIEKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne TeMnepaTypsl Ipy ainadaTHIeCKOM PaCITUPEHUH.

BosaymHoe orauso.

CpaBHeHUE yAENbHBIX TEIJIOEMKOCTEHN BEIIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEW SHEPTUU.

HccnenoBanue agnadbaTHOTO Mpoliecca.



KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3mepenune yaenpHON TENIIOEMKOCTH.

UccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIEPaTypbl KUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoobl.

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

HacepilieHHble ¥ HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH U IaBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIEPaTyphbl KUIICHUS OT JIaBJICHUS B
AKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIKHOCTD.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctajuioB. [lnaBieHue W KpucTauu3auus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

Hedopmanmu tBEpHoro tena. Pactsokenue u cxatue. Caur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacuiupeHue *KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTApMOHHU3M TEIUIOBBIX KOJIeOaHWN YacTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHME TENIOBOro OajaHca.

[ToBepxHocTHOe HaTsmKkeHHe. Ko hUIMEHT MOBEpPXHOCTHOTO HATSHKCHHS.
Kamumnspusie siBiienud. JlaBiieHue nmoa UCKpUBIEHHOW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJIOTUYECKHE IPOLECCHI:  KUJKUE
KPHUCTaJUIbl, COBPEMEHHBIE MAaTEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacmpeHue.

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenne. Kunenue npy noHM>XK€HHOM J1aBJICHHM.

N3Mmepenne criibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITH C MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Moaean HEHBIOTOHOBCKOM KHUJIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Ha6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCITAPEHUS KUIAKOCTEN.

N3Mmepenne yaenbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHne cBONCTB HACHILIEHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAKHOCTH BO3/yXa M OLIEHKa Macchl MapoB B
NOMEUIEHNUH.

N3mepenue koadPuiimeHTa NoBEpXHOCTHOTO HATSHKCHHUS.

N3mepenue monyins FOHra.

UccnenoBanne 3aBucuMocTH  Jedopmalii  pe3rHOBOro olpasua ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auust Tell W €€ MpOsBIEHUA. JJIEKTpUYecKuil 3apsa. JlBa Buna
AJEKTPUYECKUX 3apsiAoB. [IpOBOJHUKM, JMAJIEKTPUKH U  MOJYNPOBOJHUKH.
DNeMEeHTapHBIN ANEKTPUUECKH 3apsi. 3aKOH COXpaHEHU AIEKTPUUYECKOTO 3apsia.

B3aumopetictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

Dnekrpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsibl.

HanpspbkéaHocts  anekTpuueckoro  mousis.  [IpoOHeiii  3apsan. Jluaum
HAIPSKEHHOCTHU AJIEKTpUUECKOro noist. OAHOPOAHOE IIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJIs. Pa3HOCTh MOTEHUHANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsiaa B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojs. CBA3b HANPSKEHHOCTH IMOJS U Pa3HOCTU
NOTEHIMATIOB [JISl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK H
HEOJIHOPOHOTO).

[IpuHIMI CyNIEpnO3ULINU AIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lorne
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OecKOHEYHON TUIOCKOCTH. KapTuHBl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOHMKH B 3IEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3aps0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MMPOHUIIAEMOCTH BEUIECTBA.

KonpaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOopa.



[TapannenbHOE coeauHEeHNE KOHAEHCATOPOB. [locnenoBarenbHOE COeqUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrxeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHeparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens anekTpoctatrudeckoro reneparopa (Bau ne ['paada).

[TpoBOHUKH B 3IAEKTPUUYECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcCAaTtopa OT IUION[aau
MJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apPSKEHHOTO KOHIEHCATOpA.

3apsiika U pa3pska KOHJIEHCcATopa 4epe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

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

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpKAIEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosAHHBIN TOK.

VYcioBus CylIECTBOBAaHMS MOCTOSIHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxkenue U u DJ1C é.

3akon OMa [ yyacTKa LeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COTPOTUBJIEHUS OJHOPOIHOTO
MPOBOJHHUKA OT €ro JJIWHBl W IUIOIIAJAW MOMNEPEYHOTO CEYEHUA. Y IEIIBbHOE
COIIPOTUBIICHUE BEIIECTBA.

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

Pabota snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOrO0 TOKAa. TeruioBas MOIIHOCTb, BBIAETsAEMas Ha
pe3ucTope.

OJ1C n BHyTpeHHEE CONPOTUBICHUE HUCTOUHUKA TOKA. 3aKOH Oma J1sl TOJTHOM
(3aMKHYTOM) sJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTtkoe
3aMbIKaHUE.

Konzaencarop B 11enu nocTOSIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK NIEKTPUUECKOU SHEPTUMH.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HApsIKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA OT HANPSHKEHUSA JIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTHUBJIECHUS] IUIMHAPUYECKUX MPOBOJAHUKOB OT JIJIUHBI,
IO TIONIEPEYHOr0 CEYEHUS U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS P MTOCTOSHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIKkaHUE TraJIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0bI coeTMHEHUsT UCTOYHUKOB Toka, DJ]C GaTtapeil.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKIY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIEHUS POBOAHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI  JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMerpa (BoJIbTMETPA).

Namepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHMYECKOTO 3JIEMEHTa OT BPEMEHH
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 ¢ paznuunvix cpeoax.

DOneKkTpuueckass MPOBOJAMMOCTb  PA3JIUYHBIX  BEIIECTB.  JIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAUIOB OT
temneparypsl. CBEpXIpPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.



[TonynpoBogHUKWU. CobOcTBeHHas 151 pUMECHas MPOBOJUMOCTD
MOJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajes A1 FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: Ta3opaspsiaHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UCTOP, (HPOTOANOI, CBETOIUO/], TAIbBAaHUKA, pa)UHUPOBAHNE MEJIH, BHITIJIABKA
AJTIOMUHUS, JJEKTPOHHASI MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTH COIIPOTUBJICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE 3JEKTPOJIUTOB.

3akoHblI 5ekTpoausa Papanes.

HckpoBoii paspsa U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAIIIOB M TTOJIYPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsiia OJHOBAJIEHTHOI'O HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHOM XapaKTEPUCTUKHU JUOAA.

DU3NYEeCKUI MPAKTHUKYM.

CniocoObl m3MepeHus: PU3NYECKUX BEIMUMH C UCTIONH30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX U3MEPUTEITBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOJIOTHBIE M OTHOCUTEINIbHBIE TIOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nuecknx BENMYMH, MPOBEPKA MPEIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIEPHUMEHT,
nabopaTtopHbie pabOThl, MPAKTUKYM).

Me:xxnpeaMeTHbIe CBI3H.

Nzydenue kypca ¢puzuku yriny0a€HHoro ypoBHs B 10 kiacce oCcyiiecTBaseTCs
C YUYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypCcaMu MaTE€MAaTHKH,
Oumonoruu, XuMuu, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnvie noHaAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMOO08 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akTt, rumore3a, (U3MYECKas BEIWYMHA, 3aKOH,



TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1ad0paTOpusl.

Mamemamuka: penieHUe CHCTEMbl YypaBHEHUM. JluHelHas QyHKUMS,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. TpuroHomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B XKUBOU mpupoze, Auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIoIIEeH Cpessbl,
yTUIU3alusl OUMOOPraHMYECKOro TOIUIMBA [UIsi BBIPAOOTKH  «TEIJIOBOM» W
ANIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUUECKHE SIBJICHUS B )KUBOU MpuUpoie.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJyYeHHE HAaHOMAaTepHalioB, TEIJIOBbIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAIUIBI, AIEKTPUUECKHE CBOMCTBA
METAJJIOB,  DJEKTPOJIUTUYECKAs]  JIUCCOIMAIuUsl, TalbBaHWKA, dJEKTPOHHAS
MUKPOCKOTIHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTMYECKHE KOHCTPYKIIUH
(KpoHILUTENH, peméryaTble KOHCTPYKLMHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHUs
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHJULMOHEP, TEXHOJIOIHH
HOJYy4YEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpPHAJOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPOnpuOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOAHHKA, KATYIIKHA U
KpyroBoro Butka). OnsIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

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

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



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

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

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

KapTuna nuHuii MAarHUTHOM MHAYKIMH TOJISL JJIMHHOTO TPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenue nBukeHUs My4yka 3JIEKTPOHOB B MATHUTHOM IIOJIE.

[Mpunnun NEeNCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMarHeTUKOB.

UccnenoBanue AelCTBUSA MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan UHOYKYUsL.

SIBrieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIOTOK BekTOpa MarHUTHOMN
uHaykiuu. OJIC uMHAyKIMHU. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKA.
SABnenue camonHaykuu. J/C caMOMHIyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHMOHHAsS
MeYb, COJICHOU], 3alIUTa OT JEKTPU3ALUU T MPU JIBHKEHUU B MArHUTHOM I10JI€
3emuIn.

Jemoncmpauuu.

HaGmronenwne siBieHUS 2JIIEKTPOMArHUTHOW WHTYKIIUU.

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



ITpasuno Jlenua.

[Tanenne marauTa B aJJIOMUHUEBOM (MeIHOW) TpyOe.

SIBneHre caMOMHIYKITUH.

NccnenoBanne 3aBucumoctd D/IC caMOMHAYKIMU OT CKOPOCTH M3MEHEHHUS
CHUJIbI TOKA B IECIIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuUKym.

UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHON UHAYKITUU.

OrnpeneneHue NHIYKIMY BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJieny JIEKTPOMAarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunematnueckoe W JUHAMHYECKOE OMHUCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAHWYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX IHEPreTUUYECKOTO U
KMHEMaTUYECKOTO OIHMCAHUSI.

Amvmntyna u ¢dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHWNW HCXOIHOU
BEJIMYUHBI C aMIUIUTYJaMU KojieO0aHuii e€ CKOPOCTU U YCKOPEHHSI.

[lepuon u wactora koneOanuit. Ilepron Manabix CBOOOTHBIX KoJeOaHUU
MaTeMaTU4Yeckoro wmasiTHuka. Ilepuon cBOOOIHBIX KOJeOAHHUM MPYKUHHOTO
MasTHHUKA.

[TonsTue o 3aryxarouux kojebanusx. BeiHy)kaeHHbIe KoeOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckne ycTpoHCTBa U TEXHOJOTUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpauuu.

3anuch KoJIeOaTEIHHOTO IBUKCHHUS.

HabGmronenrne He3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIEOaHW rpy3a HA HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaronmx Kojie0aHUH U 3aBUCHMOCTH TIEPHOJ1a CBOOOTHBIX
KOJI€OAHHI OT COMPOTUBIICHUS.

UccnenoBanne koneOaHui rpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupoBaHUS TIPEICTABICHUN 00 HI€aTbHON MOJIETTN Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHMs FHEPTUM MPU KOJIEOAHUSAX Ipy3a Ha MPYKUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHU.

Habnronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padbomot, NpaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJE€OAHWH HUTAHOIO M NIPYKUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0OJ€ KOJIEOaHUIM Ha YIIPYroM MOJIBECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCAaTopa ¢ aMIUTMTYAON CUJIbl TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJIeOaHUsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOTO0 TOKAa. AMIUIMTYIHOEC U
JIEUCTBYIOIIEE 3HAYEHHWE CWJIbI TOKAa W HaNPsDKCHWs TpH  pa3iudHou  (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOI0 TOKa. PEe30HAaHC TOKOB.
Pe3zonanc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpousBonctBo, mnepegadya U mMoTpediIeHHe
BJIEKTPUYECKOU SHEPTHH.

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

TexHU4YeCcKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TMHUHU 3JIEKTpONepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOThI CBOOOIHBIX KOJI€OaHU OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarOIIUX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIeOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B LEMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

VYceTpoiilcTBO U IpUHLIKIL IeUCTBUS TpaHCchopMartopa.



Mopaenb TMHUM 3JeKTponepeadH.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomaol, npaKkmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHiTHOIO pe30HaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunbie u
OpojoJibHbIe BOJIHBL. llepuosa, CKOPOCTh paclpoOCTpaHEHHUs U JJWHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpakKeHHeE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakxius.

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

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbl.

DNEeKTPOMArHUTHBIC BOJHBI. Y CIIOBUS M3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPa)XXEHUE,  MPEJIOMIICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIUs.

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

[TpuHUMIIBI paguOCBA3U U TEeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIE
MHCTPYMEHTBI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAULIUHE.

Jemoncmpauuu.

OO6pazoBaHue U pacrpoCcTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

KoneG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinm u Aupakiini MEXaHUIeCKUX BOJIH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3W TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHUI.

HccnenoBanye CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TPEIOMIIEHUE,
noJsisspu3anus, tudpaxius, naTepPepeHIns.

O6Hapy:xeHue nHOPaKpacHOTo U yIbTPaPUOIETOBOTO U3TYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmMuKym.



N3ydyeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpAmonHEHOE paclpoCTpaHEeHUE CBETa B OAHOPOIHOU cpene. JIyu csera.
To4yeuyHbIli HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETA U COOTHOILIEHUE IJIMH BOJIH IIPU NEPEX0JE MOHOXPOMATUYECKOTO CBETA YEPE3
IPaHULy pa3zena ABYyX ONTUYECKHUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxeHue. [IpeAenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa’KEHUS.

Cobuparoiue 1 paccenBaroiye TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHue
U OINTUYECKas CUja TOHKOW JIMH3bI. 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOTO MOKa3aTels
IIPEJIOMIICHHS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300paKeHUW TOYKM M OTpEe3Ka MPsSMOU B
cOoOMpAaIOUIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. [1a3 kak onTudeckas
CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON OTITUKH.

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

Hudpakuus cBeta. JudpaximoHHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckue yCTpOMCTBA W TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TH(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccenenoBanne npenomMiaeHus CBETa.

HabmroneHue moiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOJA.

HccnenoBanne Xoxa CBETOBBIX IIYYKOB 4YEpE3  IUIOCKONMAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue 1BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, npaKkmuKym.

N3mepenue nokazaress NpeJoMIIeHUs CTEKIA.

UccnenoBanne 3aBucuMOCTH (HDOKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
IpuMepe KUIKUX JTUH3).

N3mepenune HoKycHOTro pacCTOSHUS paCcCEUBAIOIIMNX JIHH3.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOISIPU3AINH CBETA.

N3ydeHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPUKA.

N3yuenue nnTepdepenHinm 1a3epHoro U3IyuyeHus Ha IBYX MIETIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne qivHbl CBETOBOUM BOJIHBI.

[Tony4yeHue crekTpa U3Iy4eHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIIUOHHOM
PELIETKH.

Pa3znesn 6. OcHOBBI cienMAILHON TeOPUH OTHOCUTEJIbHOCTH.

['panuLBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuaipsHOU
TEOPUU OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeobGpa3zoBanust  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUe
BPEMEHHU U COKPALCHUE JJITUHBI.

DHeprus U UMNYJIbC PEASATUBUCTCKON YaCTHIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTULIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJOTMUYECKHE IPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusim TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

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

@DOTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEHUE
OiinmreitHa st potodddexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0O U a0COJMIOTHO OTpaKarollyro mnoBepxHocTh). OmbiTer [1. H.
JleOeneBa.

BonnoBbie cBolicTBa yactul. Bonubl ge bpoiins. JlnuHa BosiHb! ne bpousd u
pasMmepsl 00JacTH JIOKAJIM3AllMU JABUXKYIIEWCs yactunbl. KopmyckynspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJIIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HeonpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUHK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas OaTapes,
CBETOIUO/.

Jemoncmpauuu.

®doTor(ppeKT Ha YyCTAaHOBKE ¢ IMHKOBOM ITACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceeroguog.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Hccnenosanue ¢poTope3ucTopa.

N3mepenue nmocrosaaoi [Imanka Ha ocHOBe HcciemoBanus GoTodddexra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIEIOBAHHUIO CTpOoeHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. M3nydyenue u norioiieHue GOTOHOB IPU MEPEXOE aTOMa C
OJIHOTO YPOBHS SHEPTUU HA JPYTrOil.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHU4YeCKne yCTPOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: CHEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMAapHOTO BOJIOPOJAa M U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucno sapa. M30Tomsl.

PanmnoaktuBHOCTh. Anb(da-pacnag. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHuE paJrOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EcrecTBenHbidt hoH uznydenus. JlosumeTpus.

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

Snepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPIETUKH.

Mertozasl perucTpaluyy U UCCIIEI0BAHUS AIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUsS. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenue o CtangaptHoit Mojenu. KBapk-ritooHHast MOJIENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Mozenu. TEéMHas maTepuss U TEMHas
JHEprus.

EnunctBo przndeckoit KapTUHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKUE MTPOLECCHI: TO3UMETpP, Kamepa
Buiibcona, siiepHbIN peakTop, TEPMOSIAEPHBIN PEakTop, aTOMHast 00M0a, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (0 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. lIpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMuH. [IprUMEHUMOCTh 3aKOHOB (QU3UKUA Il OOBSICHEHUS MPUPOJbI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpOHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

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

Conneynas cucrema.

Connue. ConHeunasi akTuBHOCTh. MIcTounuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CreKTpalibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM MOCJIEA0BATEILHOCTU. BHYTpeHHEE CTpOeHHuE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Boitonu CojHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'amaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. Pagunoranaktuku v kBazapbl. YEpHbBIE IBIPBI B sSApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosibioro B3peiBa. PenmnmkToBOE H3ITyUYEeHUE.

Macmrabnas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3qHOr0 HeOa HEBOOPYXKEHHBIM TIJIa30M C MCHOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsT OTPEeeHHs TOJI0KEeHHsSI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/uss CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenuss B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEHM H 3BE3THBIX
CKOIUICHUHU.

Du3rYeCKUil MPAKTHKYM.

Crioco6b1 m3MepeHust PU3NYECKUX BEJIMYMH C UCTIOIh30BAHUEM aHATIOTOBBIX U
U(POBBIX HM3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCUTEIIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UIECKUX BEIIMYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  OSKCIEPHUMEHT,
nabopaTopHbie padOThl, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uIeHne U cucTeMaTH3alus COJIEp KaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas pU3MKa U TEPMOANHAMUKAY, « DIEKTPOAUHAMUKaY, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUM OTHOCHTENBbHOCTH», «KBaHTOBas
puznkay», «3IEMEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3ukm W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAy4YHOW KApPTUHE MUPA, 3HAYCHUE OIMCATEIBHOM,
CUCTEMATU3UPYIOIIEH,  OOBSCHUTENBHOM M  MPOTHOCTHYECKOW  (DYHKIMIA
(u3znueckoi Teopuu, posib GU3NUECKON TeOpUuu B (POPMUPOBAHUM MTPEICTABICHUN
0 ¢u3MUECKOW KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢puszuku yriayonéaHoro ypoBHs B 11 kiacce ocyliecTBiseTcs
C y4€TOM COJAepKaTeIbHBIX MEXKIIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OMOJOTUHU, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbBIE C UZYUEHUEM MENMO008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (DakT, runoresa, (pU3MUecKas BEJIMYMHA, 3aKOH,
TEOopus, HaONIOJICHUE, SKCIEPUMEHT, MOJCIMPOBaHUE, MOJEelb, H3MEPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, U(poBast 1abopaTopHsl.

Mamemamuxka: pelICHHWE CUCTEMBbl YypaBHEHUH. TpuUroHoMeTpudeckue
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoanble 31eMeHTapHBIX (yHKUUN. [Ipu3sHaku noAOOUS TPEYroJIbHHUKOB,
ompeiesIeHHe TUIONIaau TUIOCKUX GUryp U 00bEMa Tel.

Buonozcua: snextpuueckue sBIECHUS B JKUBOW IpUpPOAE, KoyieOaTelbHbIE
JBVOKECHUS B JKUBOW IPUPOJE, DKOJOIMYECKUE PHUCKM IIpU IPOU3BOJCTBE
NIEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYXKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B KUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KpUCTAJUINYECKAsI CTPYKTYypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIETKH, CIEKTPAJIBHBIN aHAJIN3.

I'eocpagpua: wmarHutHble TIONIOCA 3€MJIM, 3alIeKW MArHUTHBIX Py,
doTochEMKaA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SIKoOU, reHepaTop MEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JIMHUM 3JIEKTpONepeay, 3IEKTPOABUraTeNb, pajap, paIuonpuEMHHK, TEJIEBU30p,
anteHHa, teiepoH, CBY-meub, yabTpa3ByKOBas JHMArHOCTHKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJHEYHAasl Oarapesi, CIyTHUKOBbIE
NPUEMHUKY, si/IEpHAsi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHSL.



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

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS Yy4yeOHoOro mnpeaMera «Duzukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITa ACATEIBHOCTH B IMPOLECCE peanvu3alli OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEIBHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

IPAKAAHCKOT0 BOCIIUTAHMS:

e CcOPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUN 00YUAIOMIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJ€Ha POCCUHCKOro 00IECTBa;

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

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAXKJAHCKOTO
oOmiecTBa, y4yacTBOBaTH B CaMOYIpaBICHMHM B 0Opa30BaTEIbHOM
Opra”Hu3anuy;

e YMEHHE B3aWMMOJACHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOM AEATEIBHOCTH.

NATPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMHUPOBAHHOCTH POCCUICKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOILIECHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHXKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEJCHUS;

e CIIOCOOHOCTH OIICHHBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJA B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCIIMTAHUSA

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAYy4YHOTO
TBOPYECTBA, MPUCYIIETO (HU3NUECKON HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



MHTEPEC K Pa3IMYHbIM chepam NpodhecCUOHATBHON NeATeIbHOCTH, B TOM
YHCJIE CBA3AHHBIM C (DU3UKOM U TEXHUKOM, YMEHHUE COBEPIIATh OCO3HAHHBIM
BbIOOp Oyayiell mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE
TUIaHbL;

TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHHUIO B 00JACTH
(U3HMKY HA TPOTSAKEHUU BCEH HKU3HU.

IKOJIOIrH4€¢CKOro BOCMuTaHudA:

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

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOIIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

pacliMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAYYHOW [ESITEIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHus (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh NHIUBUAYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETFHO ~ (OPMYJTUPOBATh M aKTYaJIW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh IETN JIEATSIHHOCTH, 3a/1aBaTh MapaMeTpPhl U KPUTCPUU HX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUST B pPacCMaTpPUBAEMBIX
(bu3HUECKUX SABICHUSIX;

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

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIIEHUBATH COOTBETCTBHE
PE3YNIBTATOB EJISIM, OIICHUBATH PUCKH TIOCJIC/ICTBUN JEATETHHOCTH;
KOOPJIWHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BATCIBCKHUC I[eﬁCTBHHI

BJIQJICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYEBHIMHU MOHITUSIMU W METOJIAMU
bu3nUYeCcKoN HAyKH;



BJaJE€Th  HABbIKAMH  y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKU, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
coJiep KaHus, IPUMEHEHHIO Pa3IMYHBIX METO0B ITO3HAHWS;

BJIAJETh BUJIAMHU JICSATEIBHOCTH MO IMOJYYEHUIO HOBOI'O 3HAHUSI, €r0
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX yUCOHBIX
CUTyallusIX, B TOM YHCJIE MPU CO3JaHUU YYCOHBIX IMPOEKTOB B 00JIACTH
buzuKy;

BBISBJISATh MPUYUHHO-CICACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THIOTE3y €€ pEHICHWS, HaXOIWUTh AapryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh MapaMeTPbl U KPUTCPUU
pEIICHHSI;

aHAJTM3UPOBATh TIOJIYUYEHHBIE B XOJ€ pelIeHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECCKH OIECHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIIOBHUSX;

CTaBUTh U (POpPMYIHpPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
JEATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (DU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAaIlUsM, OIICHHBATh IPUOOPETEHHBIHN OIIBIT;
yMETh TIEPEHOCUTHh 3HAHUA MO0 (U3MKE B TPAKTHUYECKYIO 00JIaCTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUYECOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI M PEIICHUS;
CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOLME abTePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJIa/I€Th HABBIKAMH TOJTyYeHUS] HHPOpMaUK (GU3UIECKOTO COACPKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 HH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBA HWHOOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHIEHUHM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpraHM3alMOHHBIX 3a7a4 C COOJIIOJEHUEM TPEeOOBaHUN HPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HHPOpMAlMU U UEJIEBOM ayIUTOPUHU, BbIOUpas
ONTUMAJIbHYIO (OPMY MPEACTABICHUS U BU3yaIU3aLIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOHU
NEATEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOHQIMKTHBIX CHUTyallud M CMSIr4aTh
KOH(JIUKTBIL;

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

IIOHUMAaTh U UCIIOJIb30BaTh [IPEUMYILIECTBA KOMAHHON U MHIUBUIYaIbHOU
paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C yuy€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXJ0r0 YIEHA KOJUIEKTUBA,

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesiTh POJU ¢ Y4ETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTATHl COBMECTHOM pabOTHI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJA W KaXJOTrO yYaCTHHKAa KOMAHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATETMUYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh UHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSATEIIFHO OCYIIECTBIISATH TO3HABATELHYIO ICSITEIbHOCTh B 00J1aCTH
(bU3UKH U aCTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (DOPMYITHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, OpaTth Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO JIPYAHUIMH B 00JacTH
(Gu3HMKHU, TOCTOSTHHO TOBBIIIATH CBOM 0OOpPa30BATENbHBIN M KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTb OLCHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPCKTHUBEI B ACATCIIbHOCTD,
OLCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



BJIAJ€Th HABBIKAMU T[IO3HABAaTEIbHOW pedlieKCuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

WCIIOIb30BaTh MPUEMBI peIIeKCUU AJIsl OLIEHKH CUTYalliU, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO NPUHHUMATH PELIEHUS II0 UX
CHIDKCHHUIO;

MIPUHUMATh MOTHUBBI M ApryMEHTbl JIPYIMX IPU aHaIU3€ pPE3yIbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIITUOKH.

B mporecce A0CTHIKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHHUSI MPOTPAMMBI I10
duszuke Ui ypoBHS cpeAHero ooOimiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIICHCTBYETCS HYMOIMOHAIBbHBIH WHTEIUICKT, TIPEITOJTaratoInii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAIONMIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

AMOIIMOHATLHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATLHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJIUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEIEHUE, CIHOCOOHOCTh AAaNTHPOBATHCS K
AMOIIMOHATFHBIM HU3MEHEHHUSIM U TMPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IEeTU
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOMIS U3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIMOCOOHOCTh IMOHHUMATh 3MOIIMOHAILHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAJIHBIX ~ HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSABIATH WHTEpPEC U
paspeniaTb KOH(QJIHKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI

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



MOHUMAaTh podb (U3UKK B  SKOHOMHUYECKOH, TEXHOJOIMYECKOM,
AKOJIOTHYECKOM, COIMAIbHOM M OSTUYECKOM cdepax AessTeNbHOCTH
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHON HAy4YHON KapTHHE MUpAa,
3HAUEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBbHON U
NPOTHOCTUYECKOW  (YHKIUN  Qu3nueckoll TEeopuu —  MEXaHUKH,
MOJIEKYJISIpHOW (PU3UKU U TEPMOJUHAMHKH, POJIb (PU3NYECKOH TEOpUHU B
(opMHUpOBaHUU MIPECTABICHUN 0 (U3NUUECKONW KApTUHE MUPA;

pa3nuyarh ycIOBUS MPUMEHUMOCTH MOJIeNiel (U3HMUEeCKUX TeJl U MPOLIECCOB
(sBJIEHMIT): MHEpIMAJIbHAST cUCTeMa OTCYETa, a0COJMIOTHO TBEPJOE TEIO,
MaTepHualibHas TOYKa, PaBHOYCKOPEHHOE JABUKEHHUE, CBOOOJHOE Ma/ieHHe,
abcoyiroTHO ympyras jaedopmaivs, aOCONIOTHO YHPYroe U aOCOIIOTHO
HEYNpPYroe CTOJKHOBEHHUs, MOJEIM Ta3a, KUIAKOCTU U TBEPAOrO
(KpHCTAJIMYECKOT0) TeJa, UACAbHbIN a3, TOUCYHBIH 3apsij], OAHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (HU3UUYECKUX
3aKOHOB, TTOHUMATh BCEOOIIMNA XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTbh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOT0 JIBHXKEHHS, (OpMYyJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi ['amuiess aiis CKOPOCTH U TEpEeMEICHUs,
3aKkOHbl HbIOTOHA, TpPUHUUN  OTHOCUTENbHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKON
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHHYECKOW JHEpruu,
yCIOBUSl pAaBHOBECUs TBEPAOro Tena), MpPU HTOM HUCIOJIb30BATH
MaTEeMaTHYECKOE BbIPAYKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUS IPUMEHHUMOCTH
¢du3nuecknx 3aKOHOB: TpeoOpa3oBaHui [ammiesi, BTOPOro M TPETHETO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpAHEHHS HUMIIYJbCA U MEXAHWYECKOU
SHEPIrUH, 3aKOHA BCEMUPHOIO TATOTEHUSI;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHuss MKT u 3akoHBI MONEKYISIpHOW (PUBUKU U
TEpPMOAMHAMUKHN (CBSI3b JIABJICHUS MACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueu TEIJIOBOrO ABHXKEHUS WM KOHILIEHTPAUHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEpATypbl BELIECTBA CO CpPEOHEH KHHETHUYECKON
SHEPrueu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl W €ro TeMIepaTypoi, YpaBHEHHUE
MenpneneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpPaHEHMSI PHEPIHM B TEIUIOBBIX MPOIECCAX), IPU ITOM HUCIOIb30BaTh



MaTeMaTHYeCKOE BEIPAKCHHUE 3aKOHOB, YKa3bIBaTh YCIOBHS TPUMEHUMOCTH
ypaBHeHus MeHnneneeBa—KnaneiipoHa;

AQHAMM3UPOBATh M OOBSACHATH DIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKCHHS W 3aKOHBI AJIEKTPOJIWHAMUKH (3aKOH COXpaHEHUS
AIIEKTPUIECKOTO 3apsja, 3aKOH Kynona, MOTCHIIMAJIBHOCTh
ANEKTPOCTATUICCKOTO TIOJIS, NPHHIMIT CYTNCPIIO3UINHN DJIECKTPUICCKUX
noJiel, TIpY 3TOM YKa3bIBas YCIIOBUS NMPUMEHMMOCTH 3akoHa KymoHa, a
TaK)Ke TPAKTHYCCKH BaXKHBIC COOTHOIICHUS: 3aKOHBI OMa JyIsi ydacTka
ey W JUIA 3aMKHYTOH JJICKTpUYEeCcKO# menwu, 3akoH JDxoyns—Jlenna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

ONMKCHIBATh (DU3UYCCKUE TPOLECCHl WM SBJICHHS, HMCIOIb3YS BEIMYHHBI:
nepeMeInieHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC Tella U CUCTEMBI TeJl, CHJIa,
MOMEHT CHJIBI, JIaBJICHUE, TOTCHIIMAIbHAS YJHEPTUsl, KHHETHYECKas SHEPT U,
MEeXaHHYecKasi SHeprus, padoTa CHIIbI, IEHTPOCTPEMHUTEIIFHOE YCKOPEHHUE,
CWJIa TSDKECTH, CHWJIa YOPYTOCTH, CHJIa TPCHHS, MOIIHOCTb, JHEPTHUs
B3aMMO/ICHCTBHS Tena ¢ 3eMIIEN BOJIM3H e€ MOBEPXHOCTH, SHEPTHUS YIIPYTOH
nedopMarvy Mpy>KUHBI, KOJIMYECTBO TETUIOTHI, a0COJIFOTHASI TeMIIepaTypa
Tena, paboTa B TEPMOJIWHAMHUKE, BHYTPEHHSS DSHEPrUS HICATBHOTO
OJIHOATOMHOTI'O Ta3a, paboTa UAEeabHOTO ra3a, OTHOCUTEIbHAS BIAXKHOCTD
Bo3ayxa, KIIJ| uneanbHOro TEMJIOBOTO JABUTATENS; AJIEKTPUUYECKOE IOJIe,
HANPSDKEHHOCTD JIEKTPUYECKOTO TMOJIsI, HAMPSKEHHOCTD MOJS TOYEUHOTO
3aps/ia WM 3apsHKEHHOTO IIapa B BaKyyMe€ U B JIUAJIEKTPHUKE, MOTEHIIHAI
ANEKTPOCTATUYECKOTO MO, PA3HOCTh MOTEHIIMAIOB, JIEKTPOABUKYIIAS
CWJIa, CHJIa TOKa, HAMpPs>KEHHUE, MOUTHOCTh TOKA, dJIEKTpUYecKask EMKOCTh
IUIOCKOTO  KOHAEHCAaTopa,  COMpPOTHBIEHHWE  ydacTKa  Lemu  C
MOCIIEIOBATENIbHBIM M MapaJICIbHBIM COCTMHEHUEM PE3UCTOPOB, IHEPTHUS
AIEKTPUUECKOTO OIS KOHACHCATOPa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBICHUM:
MEXaHMYECKOe JBWKCHHUE, TEIUIOBOE [BIDKCHHME YaCTHI[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIKeHHE, MU(dy3us, ucrnapeHue,
KUATICHUE W KOH/ICHCAIMS, TUTABIICHHE W KPUCTAILTU3AIINSI, HATIPABICHHOCTD
TEIUIONIepEeIayuu, dIEKTPU3ANMS TEJ, SKBUIOTCHIIUATbHOCTh MMOBEPXHOCTH
3apsHKEHHOTO TIPOBOTHUKA;

IPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHON (PM3NYECKON BETUYUHBI OT
JPYTOH ¢ UCTIOJIE30BAHUEM MPSMBIX H3MEPEHUH, TPU ’TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHPOBATh PE3yibTaThl IMOJYYCHHOW 3aBHUCHUMOCTH
¢u3nuecknx BENMWMYMH B BHAEC TpaduKOoB C y4ETOM aOCONFOTHBIX
MOTPENTHOCTE  M3MEpPEHWH, JeNarb  BBIBOABI 1O  pe3yibTaTam
HCCJICIOBAHMS,;



MPOBOJUThL KOCBEHHBIC W3MEPCHHsI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPEHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIHHBIC MTOTPENTHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUH;
MIPOBOJUTH OTBITHI TIO MPOBEPKE MPEJIOKEHHON THUIOTE3bI: TIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAITBHYIO YCTaHOBKY, aHAJTU3UPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce IPEIIOKCHHOU
TUIIOTE3bI;

coOJro1aTh MpaBmiia 0€30MacHOTO TPY/a MPH MTPOBEICHUH UCCIICTOBAHNNA B
paMKax  y4eOHOro  JKCIIEpUMEHTa,  MpaKTUKyMa W  Yy4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemarh pacy€THBIE 3aJadd C SBHO 33JaHHOW W HESABHO 3aJaHHOM
¢u3nUecKoll MOJIEIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeyarolleld TpeOOBaHUAM 3ajayw,
NPUMEHSTH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH 1 ITOCTYJIaThl (PU3HUSCKUX
TEOpUW TIPH HMCTOJIH30BAHUM MAaTEMAaTHYECKHX METOJOB PEIICHHS 3ajadv,
IPOBOJAUTH PAacu€Thl HA OCHOBAaHUHU MUMEIOIINXCS JIAHHBIX, aHAJIM3UPOBAThH
PE3yNIBTaThl U KOPPEKTUPOBATH METOJIBI PEIICHUS C YYETOM TOTYyUYCHHBIX
PE3yNIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HbBIX pa3aenoB Kypca (PU3MKH, a TAaKKE UHTErPALMKA 3HAHUM U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATH JIOTHYECKYIO
[IENOYKY PacCy’KJIEHUM C OTIOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHEC SBJICHNUS,

UCIIONIb30BaTh TEOPETHUYECKUE 3HAHUA 11 OOBACHEHHMS OCHOBHBIX
PUHIIMIIOB PabOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIECCOB;

IPUBOUTH MPUMEPHI BKJIaJ1a POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIETO MHUpa, B
pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
NESTENHPHOCTH 4YEJIOBEKA, CBS3aHHOW C (PU3NYECKUMH MPOIECCaMH, C
MO3UIIUN IKOJIOTUIECKON OE30MaCHOCTH, MPEACTABICHUH O PAIlMOHATIBHOM
MPUPOAOIIONB30BAHNN, & TAK)KE€ PAa3yMHOM HCIIONB30BAHUU JOCTIIKCHUM
HAyKd W TEXHOJOTUH A JajdbHEHIIeTO pa3BUTUS YEIIOBEYECKOTO
00111eCTBa;

MPUMEHSTh pa3udHbIe COoco0bl paboThl ¢ WHpopmarmendn (Gpuzndeckoro
CONIEepKaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMAITMOHHBIX
TEXHOJIOTUH, TIPH STOM HCIOJIH30BaTh COBPEMEHHBIC HWH()OpPMAIMOHHBIC



TEXHOJOTUU JJI1 TOUCKA, NEpepadOTKM M MNpEeAbSBICHHUS Yy4eOHOU H
HAy4YHO-TIOMYJISIPHOU MH(OPMAIK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(pOpMaIMK, MOJYYEHHOM U3 PA3IUUYHBIX HCTOYHHKOB, KPUTUYECKH
aHAIM3UPOBATH  MOJy4aeMyl0 MH(OpPMAUUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UH(POpPMALIUK;

POSIBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHBIC yMEHUs
CaMOCTOSATEILHOTO NPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHINOJHEHUS
IPOEKTHBIX U Y4EOHO-UCCIEeI0BATENbCKUX padoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pa3IUYHbIX COLMAIIBHBIX pOJEH,
IUTAHUPOBATH PAOOTy TPYIIIbI, PAlMOHAIBHO PACHpPENEsATh AeATEIbHOCTD
B HECTaHJApTHBIX CHUTyallUAX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB I'PYIIbI B PEIICHHE pacCMaTpUBaeMOM IPOOIEMBb;

NPOSIBIIATh MOTHBALIMIO K Oyaymieil mpodecCuoOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIISL.

K xoniy oOyuenus B 11 knacce npeiMETHBIE pe3yJIbTaThl HA YIyOJIEHHOM yPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

MOHUMATh POJIb (PU3UKHU B SKOHOMUYECKOM, TEXHOJIOTUUYECKOM, COITUATBHOM
U ITHYECKOM cdepax AesTENHHOCTH YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HAYYHOW KapTUHE MHUPA, POJIb ACTPOHOMUU B MPAKTUUYECKOU
JeSITEIbHOCTH YeJIOBeKa M JaJbHEHIIeM HayYHO-TE€XHUYECKOM pPa3BUTHH,
3HAYCHHE OIUCATEIIbHOM, CHUCTEMATHU3UPYIOIICH, OOBSICHUTEILHOU U
IMPOTHOCTUYECKOW (DYHKIUK (U3UISCKOH TECOPUM — DJIEKTPOIUHAMHKH,
CHEIUATbHOW TEOPUH OTHOCUTEIHHOCTH, KBAHTOBOM (U3UKHU, PpOJIb
buzudeckoii Teopur B (POPMHPOBAHUHU TPEACTABICHUN O (Pu3MUECcKOit
KapTUHE MHpa, MECTO (HU3NYECKOW KApTUHBI MHUpa B 0OIIEeM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABIICHUI O PUPOJIE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIEeH (U3HUUECKUX TeJ U TIPOIECCOB
(sIBJIE€HUI): OJJHOPOJHOE 3JEKTPUUECKOE U OJTHOPOJIHOE MAarHUTHOE MO,
rapMOHMYECKHUE KOJeOaHUs, MaTeMaTUYeCKHM MAasITHUK, WI€aJbHbII
IPYKUHHBIHA MasITHUK, rapMOHUYECKHE BOJIHBI, UeaabHbIN
KoJ1e0aTenbHbIi KOHTYp, TOHKAs JIMH3a, MOJICNIE aToMa, aTOMHOTO Si7pa |
KBAaHTOBOM MOJICJIN CBETA;

paznu4atrh ycloBUsA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (HU3UIECKUX
3aKOHOB, TIOHUMAaTh BCEOOIMNN XapakTep (PyHIaMEHTATbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOIECCH U SIBJICHUS,
UCIOJb3Ysd OCHOBHBIE TIOJOXKEHUSI M 3aKOHBI JJIEKTPOJUHAMUKH U
CIEUHUAIBHOW  TEOpPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro 3apsiaa, cuna Awmnepa, cuia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUMM, TnpaBwio  Jlenma, cBsa3p  O/C
CAaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IeNu CO CKOPOCTHIO
M3MEHEHUS CUJIbI TOKA, OCTYNAThI CIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH
OUHINTEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONIb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (u3uKu  (ypaBHeHHME  DWHINTEWHa  AJid
dboToaddexTa, mepBblii U BTOPOU MOCTYaThl bopa, MpUHIIUIT COOTHOIIIEHUS
HeomnpenenéHHocted ['eiizeHOepra, 3akOHbI COXpaHEHUsS 3apsA/lOBOTO U
MacCOBOT'0 YHCEI ¥ DHEPTUU B SJEPHBIX PEAKIUAX, 3aKOH PaInOaKTUBHOTO
pacrnajna);

ONMKCHIBATh (PU3UYECKHUE MPOLECCHl U SIBICHHS, HMCIOJIb3YyS BEIMYHHBI:
HANPsLDKEHHOCTD AJEKTPUYECKOTO MO, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
MoJIsl, Pa3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIAS CHJIA, WHIYKIUS
MarHuTHOTO TIOJIsI, MarHUTHBIA TIOTOK, CHJIa AMIiepa, UHIAYKTUBHOCTD,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKIMW, HHEPrus MArHUTHOTO TMOJIS
IPOBOJAHHUKA C TOKOM, PEJIITUBUCTCKUI UMITYJIBC, TTOJIHAS SHEPT U, DHEPT U
MOKOSI CBOOOTHOM YaCTHUIIbI, JHEPTUS U UMITYJIbC (HOTOHA, MACCOBOE YUCIIO
¥ 3apsij siApa, SHEPTUS CBA3U Spa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBUYECKUX  SIBJICHUM:
ANIEKTPOMArHUTHAs! MHIYKIUS, CAMOMHAYKIUS, PE30HAHC, HHTEp(EepeHIINS
BOJIH, Audpakuus, JUCHEpPCHs, IOJHOE BHYTPEHHEE OTpaKeHHE,
doToanekTpuueckuii 3pdekt (hoTodrddexr), anbda- u 6eTa-pacnasl saep,
ramma-usiaydeHue saep, Gu3nuecKue MPUHIUIBI CIEKTPAIIBHOTO aHAIH3a U
paboTHI J1a3epa;

OTpeJeNsITh HAIMpaBiICHUE WHIYKIMA MAarHUTHOTO TIIOJS TPOBOJHUKA C
TOKOM, cuJibl AMmniepa u cuiibl JlopeHa;

CTPOUTH H300paX€HUE, CO3JaBAEMOE IIJIOCKUM 3€PKaJIOM, TOHKOW JIMH30M,
U PaCCUUTHIBATh €r0 XapaKTePUCTUKH,

OPUMEHATh OCHOBOIIOJIATalIIAE ACTPOHOMMYECKHE IOHSTHS, TEOPUU H
3aKOHBl JJI1 aHauu3a U OOBSICHEHHS (U3NYECKUX IMPOIIECCOB,
IPOUCXOJSAIIMX B 3BE3/1aX, B 3BE3AHBIX CHCTEMAX, B MEKIralaKTUUECKOM
cpelie; IBUKEHUSI HEOECHBIX TeJl, IBOJIFOLUU 3BE3]] U BeeneHHo;
NPOBOJUTh HCCJIENOBAaHUE 3aBHUCHUMOCTEH (U3NYECKUX BEJIMYUH C
UCIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUN, TMpPU HSTOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCHpOBaTh pe3ylbTaThl MOJYYEHHON  3aBUCUMOCTHU
¢u3nuecknx BENMWYMH B BHAE TpaduKoB C y4E€TOM aOCONFOTHBIX
MOTPEIIHOCTE  WM3MEpPEHUi, JeaTh  BBIBOJABI IO  pe3yJibTaTam
HCCJIEI0BAHMS;



MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHs, OLICHWBATh aOCONIOTHBIE U
OTHOCHUTEJbHBIC TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHHUIA;
MPOBOJUTD OMBITHI 1O MPOBEPKE MPEIOKEHHON THIOTE3bI: TNIAHUPOBAThH
AKCIIEPUMEHT, COOMpaTh AKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3HI,

OTMCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUI;
co0ro1aTh MpaBuiia 0€30NMacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMkax  y4yeOHOrO  OKCIEPHUMEHTa, MpakTUKymMa W y4eOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON JEATENBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BAHNUS;

pemats pacuy€THble 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOU
¢u3ndyeckoil MOJENBI0: HAa OCHOBAaHWW AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndYecKkue MOMENH, OTBEYAIOIIUE TPeOOBaHUSAM 3a7add, MPUMEHSITH
(GopMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAaThl (PU3MUECKUX TEOpUi
NpU  WCIOJB30BAHWHM MAaTeMaTHYeCKUX METOJOB pEIICHUS  3ajad,
IPOBOJIUTH PacyEThl HA OCHOBAHMH WMEIOIUXCS JaHHBIX, aHATH3UPOBATH
PE3yNbTAThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM MOTYYESHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIC 3aJaud, TpeOylolue MNPUMEHEHUs 3HaHWM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TAaKKE UHTErPALMHA 3HAHUMN U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJa: BBICTPAUBATh JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHEC SBJICHNUS,

UCIIONIb30BaTh TEOPETHUYECKUE 3HAHUS MJisi OOBSICHEHHS OCHOBHBIX
IIPUHIIMIIOB PaOOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

INPUBOAMUTDH IPUMEPHI BKJIa/1a POCCUACKHX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHaJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (PHM3MUYECKUMHU TPOLECCAMH, C
MO3UIIMH 9KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PallMOHAIBHOM
MPUPOJIOTIONB30BAHIH, a TAKXKE€ Pa3yMHOM HCIOJB30BAaHUU JOCTHXKEHUN
HAyKH W TEXHOJOTMHA i JaJbHEHIIero pa3BUTUS YEJIOBEYECKOTO
00111eCTBa;

MPUMEHSTh Pa3JIMuHbIE CIOCOOBI PadbOoThl ¢ MHpOpManuend (PU3NIECKOTrO
COJEp)KaHUSI C HCIIOJb30BAaHWEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX



TEXHOJOTUW, IPH 3TOM HCHOJIb30BATh COBPEMEHHbIE MH(MOPMALMOHHbIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MpEeAbSBICHHUS Yy4eOHOU H
HAy4YHO-TIOMYJISIPHON MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMH
uH(pOpMaIKU, MOJYYEHHOM U3 PA3IUUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro HMH(OpPMAUI0O M  OLEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POpPMALIUK;

IPOSIBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNS HOBBIX 3HAHUI B MPOLIECCE BHIOJHEHUS
IPOEKTHBIX U Y4EOHO-UCCIEeI0BATENbCKUX padoT;

pabotaTh B TpyHIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJei,
IUTAHUPOBATH PAOOTY TPYIIbI, PAlMOHAIBHO PACHpPENesATh AeATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI;

IPOSIBIATH MOTHBALIMIO K Oyaymied npodeccuoHaNbHON AESTENBHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POPUIISL.
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Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannyeckue Koyie0aHus 10 https://m.edsoo.ru/ YOUA6IFNZ
2.2 DneKTpOMarHUTHbIE KOJeOaHus 15 https://m.edsoo.ru/ALLBYV2CT
MexaHn4YeCKUE U 2JICKTPOMAarHUTHBIE
2.3 10 1 https://m.edsoo.ru/RYENOYICS
BOJIHBI
24 OnTHka 25 1 https://m.edsoo.ru/OBLJ6N69R
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 Ocuosrl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Uroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOTHOBOM JTyanu3m 15 https://m.edso0.ru/S400GCWUJ
4.2 duzuka aroma 5 https://m.edsoo.ru/Z1LJ435GQC
(6))
4.3 MM aTOMHOTO A1pa H 5 https://m.edsoo.ru/Q4WLMHSO9T

QJICMCHTAPHBIX YaCTHUL]




Uroro no pazgeny 25
Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
5.1 DJIEeMEHTHI aCTPOHOMUU U aCTPO(PHU3UKH 12 https://m.edsoo.ru/RPXWEWN4N
Hroro no pazneny 12
Paznen 6. ®PU3HMUECKHWI MPAKTUKYM
6.1 PuU3NYECKUN NPAKTUKYM 16 16 https://m.edsoo.ru/EL9A1AJIF
Hroro no pazgeny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000IIeHne
MPEIMETHOTO COJICPKAHUS U OITBITa
7.1 NesITeNIbHOCTH, TPHOOPETEHHOTO MPU 15 https://m.edsoo.ru/PSCGRX7IW
n3ydeHuu kypca ¢uszuku 10 — 11
KJIaCCOB
Hroro no pazneny 15
Pe3epBHOE BpeMst 10 https://m.edsoo.ru/E65RY9XI.B
OBIIEE KOJIMYECTBO YACOB I10 170 16
[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHBbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®uznka — pyHaaMeHTaIbHas
HayKa O IIpHpoJIe

https://m.edsoo.ru/4GD12L71X

Hayunsb1it MeTo1 mo3HaHUS U
METO/Ibl UCCIIEIOBAHUS
(bMBUYECKUX SIBJICHUHN

https://m.edsoo.ru/47JULOI1Y

OKCIEPUMEHT U TEOpHS B
MpoIIecce TIO3HAHMSI TPUPOIBL.
Ha6nronenue u sKcriepuMeHT B
¢busuke

https://m.edsoo.ru/RV2VFEFZL6

CriocoOb1 M3MEpPEHUS
(hbMBUYECKUX BETMYHUH

https://m.edsoo.ru/BKMS7EYO5

AGCOIOTHAS M OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHU I
(bu3MYECKUX BETUYHH

https://m.edsoo.ru/K3LQI3CFT

MopenupoBanue B pusuke. Poib
1 MeCTO (PM3HKHU B
(hopMHUPOBaHUH COBPEMEHHOM
Hay4HOU KapTUHBI MUpPa, B
IPAKTUYECKOU AEATEIBHOCTH
noaen

https://m.edsoo.ru/85PJ5YR4H

MexaHnueckoe OBUKEHUE.
Cucrema oTcyera.

https://m.edso0o0.ru/QUQYCWDZP




OTHOCHUTENBHOCTH
MEXaHUYECKOTO JIBUKCHUSI.
[Ipsimast u oOpaTHast 3aa9n
MEXaHUKH

Pannyc-Bexrop marepuanbHON
TOYKH, €r0 IIPOEKIUU HA OCH
KoopauHar. TpaekTopusi.
[Tepememienue. Ckopocts. Mx
MIPOEKIIUN HA OCU KOOPJAUHAT

https://m.edsoo.ru/PEU6JZ2QE

PaBHOMEpPHOE NTpsIMONIMHEHOE
nsuxenue. ['papuyeckoe
ONHMCaHHE PABHOMEPHOTO
MPSIMOJIMHEHHOTO TBUKECHHUS

https://m.edsoo.ru/ZNKXPSMEF

10

CroxxeHue nepeMeneHnii u
ckopocrteid. Pemmenue 3agau

11

HepaBHoMepHOE nBHKEHUE.
MrHoBeHHast CKOPOCTb.
Yckopenue. [Ipsmonuneitnoe
JBUKEHHE C IOCTOSTHHBIM
YCKOpEHUEM

https://m.edsoo.ru/YKQTQRS20

12

I'padmyeckoe onucanue
MPSIMOJIUHEHHOTO TBUKECHHUS C
MIOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH2L1

13

CBoOoaHoe majienre. Y cCKopeHue
CBOOOIHOTO MaJECHHS.
3aBUCUMOCTbH KOOP/IUHAT,
CKOPOCTH, YCKOPEHUS OT
BpEMEHU U UX TpaduKu

https://m.edsoo.ru/UYVYXCS8JD




14

JIBuKeHHE Tena, OpOIIeHHOTO
MOJT YIJIOM K TOPH30HTY

https://m.edsoo.ru/W6B8TSPKM

15

KpuBosmHeliHOE nBUXKEHNE.
JIBM>KEHHE 10 OKPYKHOCTH.
VYrioBas v JINHEWHAs: CKOPOCTb.
IIepnon u wacrora.
[{eHTpoCTpEMUTENBHOE U TTOJIHOE
YCKOpEHHUE

https://m.edsoo.ru/SGZQQF5H?2

16

KonTponbnas pabora no teme
"KunemaTtuka"

https://m.edsoo.ru/DP1XR9HIJI

17

[IepBs1ii 3ak0H HproTOHA.
HueprmanbHble CHCTEMBI
otcuéra. [IpuHnun
OTHOCHTEIBbHOCTH I ammiies.
HeunepnuanbHabie CHCTEMBI
oTcuéra

https://m.edsoo.ru/SFO42H11.2

18

Cuna. PaBHOA€HCTBYIOIIAS CUia.
Bropoii 3akon HeroTona. Macca

https://m.edsoo.ru/2QC075VDL

19

Bzaumopericteue Ten. Tpetuit
3akoH HeroToHa

https://m.edsoo.ru/NAD4VZADH

20

[IpuHIMI Cynepno3uuu Cull.
Pemenue 3a1ay Ha mpuMeHEHHE
3akoHOB HploTOHA

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOI'O TATOTEHUS.
OKBUBaJIEHTHOCTh
IPaBUTALlMOHHON U HHEPTHOMN
Macchl

https://m.edsoo.ru/AE40LUZYB




22

Cuna TsKeCTH M YCKOpEHHUe
cBOOOTHOTO TaICHUS

https://m.edsoo.ru/36LBC47QJ

23

JIBrkeHME HEOCCHBIX TET H UX
HNCKYCCTBCHHBIX CITYTHUKOB.
[IepBas kocMu4eckasi CKOpOCTb.
3akonsl Kemnepa

https://m.edsoo.ru/F756CAPFB

24

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RV3SSWO081

25

Cuna tpenus. [Ipupona u Bujibl
CuJ TpeHus. J[BuxeHune B
JKUIKOCTH U Ta3e ¢ Y4ETOM CHITbI
CONIPOTHUBIICHHUS CPEBI

https://m.edsoo.ru/UP3KXCTQU

26

Jasnenue. ['napocrarndeckoe
nasienune. Cuina Apxumena

https://m.edsoo.ru/SWDUEVCO2

27

AOGCOJIFOTHO TBEPJIOE TEIIO.
[ToctynarenbHoe U
BpallaTeIbHOE IBIKCHHIE
TBEPJIOTO Tea

https://m.edsoo.ru/UVIUYVE7Y

28

MOMEHT CHJIBI OTHOCHTEIIFHO
OCH BpaIlicHU. IIneyo cunbl

https://m.edsoo.ru/AY2DMXMKR

29

CrnoxxeHue CuI, MPUIIOKEHHBIX K
TBepAOMYy Teny. LlenTp Tspkectu
Tesa. YCIOBUS PaBHOBECHS
TBEpJOTO Tena. Buapl
paBHOBeECHs

https://m.edsoo.ru/VFOEBA878

30

Pemenue 3amau

https://m.edsoo.ru/Q3QEPZXMR




31

KonTtposnpsHas paboTa o teme
"Munamuka. CTaTuka TBEPAOTrO
Tena"

https://m.edsoo.ru/4IHS90LZD

32

NMnynsc maTepualbHOM TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
LlenTp macc cucremsl
MaTepuaibHbIX ToUeK. Teopema
0 JIB)KEHHMHM LIEHTPa Mace

https://m.edsoo.ru/3PBMZ3HII

33

Nmmynbe cuiibl U M3BMEHEHUE
HWMITYJIbCa TeJa. 3aK0H
COXpaHEHHs UMITYJIbCA.
PeaxkTnBHOE IBIDKEHIE

https://m.edsoo.ru/INJW80116

34

MoMeHT uMiynbca
MaTepuaabHON TOYKH.
[IpencraBnenue o cOXxpaHEeHUHU
MOMEHTA UMITYJIbCA B
LIEHTPaIbHBIX MOJISIX

https://m.edsoo.ru/CHS9DBR4I

35

Pemrenue 3agau

https://m.edso0.ru/224025Z6M

36

PaGora cuibl Ha ManoM U Ha
KOHEYHOM IEepEeMEeLICHHUH.
I'padmyeckoe npeacraBneHue
paboThl criibl. MOITHOCTH CHIIBI

https://m.edsoo.ru/B7N1YBPIN

37

Kunernueckas sHeprus.
Teopema 06 n3mMeHEHUH
KMHETUYECKOU SHEPTruu
MaTepHUaTbHOU TOUKU

https://m.edsoo.ru/N5SQCCI1EIM

38

IloTeHuManbpHBIE U
HCIMOTCHIMAJIbHBIC CUJIbI.

https://m.edsoo.ru/BHTO9W4CQ




[TorenumanpHas 3HEPTHUSL.
Bropas kocMuyeckasi CKOpOCTh

39

Tperbst KOCMHUYECKAst CKOPOCTb.
CBs13b paboTHI
HEIMOTEHIUAJIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXAHUYECKOM
SHEPIUH

https://m.edsoo.ru/66P2WGWS4

40

VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu nis uaeanpHOM
KHUJKOCTH

https://m.eds00.ru/OIC610G5F

41

KonTtponsHas paboTa o teme
"3aKOHBI COXpaHEHHUS B
MexaHuke"

https://m.edso0.ru/SO90PC322

42

Pa3BuTue npenacraBieHui o
npupoje TerioThl. OCHOBHEIE
nonoxenus MKT. {uddyzus.
BpoyHoBcKoe BUXEHUE

https://m.eds00.ru/0ZTXY71SW

43

Crpoenue ra3000pa3HbIX,
KUJKUX U TBEPJIIX Tell.
XapakTep JBUKCHUS U
B3aUMO/ICHCTBUS YaCTHUI]
BEIECTBA

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazmepsl MOJIEKYI
(aromoB). KonmuectBo
BemiecTa. [locrosaHnas
ABoraapo

https://m.edsoo.ru/SFCL7ZUUO




Temneparypa. Temnosoe

45 https://m.edsoo.ru/SDOFUFGIL
paBHoBecue. [lkana Llenbcus

46 Pemtenue 3amau https://m.edso0.ru/EGRV58DI9F
Wneansnerii ras. I'a3oBbie

47 https://m.edsoo.ru/01M0OXOV4B
3aKOHBI
VYpaBuenue Meujaeneena-

48 p BHUHH Haccen https://m.edsoo.ru/7RAZ800M4
Knaneiipona. Pemenne 3amau
AOcoJoTHas TeMIiepaTypa.

49 https://m.edso0.ru/27RGL3V1G
3akoH JlanpTOHA
M3omnporieccr B naeaTbHOM Ta3e

50 C NOCTOSTHHBIM KOJMYECTBOM https://m.eds0o.ru/UQISUVODW
BEIIECTBA
I'padmueckoe npeacraBneHue

51 HU30MPOLIECCOB: U30TEPMA, https://m.edsoo.ru/W1HC88PJ4
n30X0pa, u3obapa

52 OcHoBHoe ypaBHeHne MKT https://m.eds00.ru/E65TLSWXG

53 Pemtenue 3amay https://m.edsoo.ru/8U427HIY]J
CBs13b a0COJIFOTHOM
TEeMITepaTypbl
TEPMOAMHAMUYECKON CUCTEMBI

54 = . https://m.edsoo.ru/N6ETZ0LDZ
CO CpelHel KMHETHYECKOM
SHEprueil MocTynaTeIbHOrO
TEIUIOBOTO IBUKEHUS €6 4aCTHL]
O000111eHHE U CUCTEMATU3 AL

55 Hj H https://m.edsoo.ru/EDMSZTZCY
3HaHuM 1o Teme "OcHoBsl MKT"
KontpoabHas padora mo TeMe

56 p P https://m.edsoo.ru/LTSZA1JQ7

"OcHoBsl MKT"




57

TepmoanHaMuyeckas cCucTema.
3ajaHue BHEITHUX YCIIOBHM st
T/l cuctemsl. BHenHue u
BHYTPEHHHE NTAPaAMETPHI.
[TapameTpsr T/l cucrembl kak
CpeaHUE 3HAYEHUS BEJIUYMH,
OMNMCHIBAIOIINX €€ HA
MHKPOCKOITMYECKOM YPOBHE

https://m.edsoo.ru/4L636LXVZ

58

HyneBoe nauano
TEPMOIMHAMHUKHU.
CaMonpou3BOJIbHAS pelaKcanus
TJI cucTemsl K TEIIIOBOMY
PaBHOBECHIO

https://m.edsoo.ru/LYMW VLIRP

59

Mogenrs naeanbpbHOTO ra3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
MIPUMEHUMOCTH 3TOW MOJIEIH

https://m.eds0o0.ru/FOQVOQKQS

60

YpaBHenue Menpeneena-
Knaneiipona u BelpakeHue ajs
BHYTPEHHEHN SHEPTUHU

https://m.edsoo.ru/TZJUGWSMZ

61

Bripakenue 111 BHyTpeHHEH
SHEPrUU OJTHOATOMHOTO
UJealbHOTO Ta3a.
KBazucratnueckue u
HECTaTHYECKUE MPOLIECCHI

https://m.edsoo.ru/L1XUZJSC7

62

OneMeHTapHas paboTa B
TepMoAMHaMKKe. Boruucienue
paboThI 1o rpaduky npouecca Ha
pV-auarpamme

https://m.edsoo.ru/YHE1589A1




63

Tennonepenaya kak crocod
M3MEHEHHs BHYTPEHHEH SHEpPruu
TJ1 cucremsr 6e3 coBepIIeHUS
paboThI

https://m.edsoo.ru/BDN5SGEKP7

64

KouBek1us, TenionpoBoJHOCTb,
U3IIy4eHUe

https://m.eds00.ru/QM4TIETS8

65

KonmaecTBO TENIOTHI.
TenmoéMKOCTh Tena. Y ienbHas U
MOJISIPHAS TETUIOEMKOCTH
BEIIeCTBA. Y AeIbHAs TEII0Ta
CrOpaHus TOTUTMBA

https://m.edsoo.ru/RQASBF90Q5

66

Pacuér konmuecTBa TEMIOTHI IPH
Terlonepesayde

https://m.edsoo.ru/B4NQ2B026

67

ITousarue 00 aguabaTHOM
npouecce. [lepBbrit 3aKkoH
TEPMOIUHAMUKHU

https://m.edsoo.ru/SQXBMXFYN

68

KonunuectBo Temnots! u paboTa
KaK Mepbl U3MEHEHHUS
BHyTpeHHe# sHepruun T/]
CUCTEMBbI

https://m.edsoo.ru/S9W3F1X49

69

BTopoii 3ak0oH TepMOIMHAMUKHI
JUIS PABHOBECHBIX U
HEPaBHOBECHBIX MPOLIECCOB.
HeobpaTumocTs IpupoIHBIX
MIPOLIECCOB

https://m.edsoo.ru/3BEBSKQ8G

70

[IpuHIUIIBI AENCTBUSA TEMIIOBBIX
maruH. KIT/]

https://m.edsoo.ru/Z25PJPKKU




71

MaxkcumManibHoe 3HaueHue KITJI.
Huxn Kapuo

https://m.edsoo.ru/QATESEOKO

72

Pemenue 3amau

https://m.eds00.ru/0QIVD6XIT

73

OKOJIOTUYECKHE aCIICKThI
HCIIOJIb30BaHUS TCIIJIOBBIX
nsurareiei. TemioBoe
3arpsAi3HEHUE OKPYXKarOIIEen
cpenbl

https://m.edsoo.ru/ZIFEWQ2SV

74

Pemenne 3amau

https://m.eds00.ru/UYVVITE78

75

O0001Ienre U cucTeEMaTH3 IS
3HAHHH 10 TEME
"TepmoauHamuka. TernaoBsle
MAaITuHber"

https://m.edsoo.ru/AGUQLW 1EB

76

KonTtponsHas padoTa o treme
"TepmoanHamuka. TerioBbie
MAaIITuHb"

https://m.edsoo.ru/X4AG7PJV]

77

[TapooOpazoBanue u
KoHieHcanus. Mcrapenue u
KUTICHUE. Y IeIbHAs TEIIOTa
napooOpa3oBaHUs

https://m.eds00.ru/W4505S1GQ

78

HacrilenHpie 1 HEHACKHIIICHHbBIE
I1aphl. KauecTBennas
3aBUCHUMOCTB IINIOTHOCTHU U
JAaBJICHUA HACBIICHHOI'O I1apa OT
TEMIICPATYPhI, UX
HE3aBUCUMOCTh OT 00bEMaA
HACBIIIICHHOT'O I1apa.
3aBUCHMOCTD TEMIICPATYPhI

https://m.edsoo.ru/SIOXNZKD1




KHIIEHUA OT JaBJIEHUS B
KUIKOCTH

79

BitaxxHOoCTh BO3MYXA.
AOCOIIOTHAS U OTHOCUTEIbHAS
BJIAXXHOCTH

https://m.eds0o0.ru/QRONGWOZS

80

Pemenue 3amau

https://m.edsoo.ru/PKAPBXZGT

81

TBépnoe teno. Kpucrammmueckue
1 aMopdHBbIe Tena. AHU30TPOTIHS
CBOMCTB KPHUCTAJIJIOB

https://m.edsoo.ru/YCMZ29JGZ

82

[lnaBnenue U KpUCTATUTU3ALMSL.
VY enbHas TEIUI0TA IDIABJICHUS.
CyOnumartust

https://m.edsoo.ru/WYH1C81KN

83

Jedbopmaruu TBEpAOTO TENA.
Pactsoxenne u cxxatne. CaBur.
Monayns FOura. [Ipeaen ynpyrux

nedopmanui

https://m.edsoo.ru/96IUIDFRU

84

TermnoBoe pacipenue
KUAKOCTEH U TBEPBIX TEII.
AHTapMOHU3M TETUIOBBIX
KoJieOaHUi YacTHUIl BEllecTBa

https://m.edsoo.ru/1RI1740Q0N

85

[IpeoOpazoBanue sHEpruu B
(ha3z0BbIX Mepexoaax

https://m.edsoo.ru/UUJQYTXYF

86

ypaBHeHI/Ie TEIJI0BOro OajgaHca

https://m.edsoo.ru/SCVIKKTMW

87

Pemenue 3amau

https://m.edsoo.ru/2L7HENBQ2

88

[ToBepXHOCTHOE HATSKEHHUE.
KanunnspHuele siBneHusl.
JlaBiieHnE 10 UCKPUBJIIEHHOM

https://m.edsoo.ru/Z9FYINI4U




MIOBEPXHOCTHIO KUIKOCTH.
®opmyina Jlamnaca

89

O06o00uIeHne U CUCTeMAaTH3AIHS
3HaHMM 110 TeMe "ArperaTHbie
cocTostHUA BemecTBa. Pa3oBbie
nepexoipl"

https://m.eds00.ru/V3TS29GT9

90

KonTponsnas pabora no teme
"ArperaTHble COCTOSTHUS
BemecTBa. daszoBbie nepexoab"”

https://m.edsoo.ru/BTES7DDIP

91

DIIeKTpU3aIus Tel U e€
MPOSIBIEHUS. DIIEKTPUUECKUN
3apsa. JlBa BUAA 3JIEKTPUYECKHUX
3apsa0B. [IpoBogHUKY,
JUAJIEKTPUKHU U
MOJIYIPOBOAHUKH

https://m.edsoo.ru/ESVIQRBVX

92

DJIeMEHTapHbIN AIEKTPUUECKUI
3apsj. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsjia

https://m.eds00.ru/QJTV6HK7Q

93

B3aumoperictBue 3apsiios.
Toueunsie 3apsiibl. 3aKOH
Kynona

https://m.edsoo.ru/HM8AKQY47

94

Pemenue 3amau

https://m.edsoo.ru/XCFAV8SHK

95

Dnektpuueckoe noiue. Ero
NeCTBHE HA IEKTPUUYECKUE
3apsibl

https://m.edsoo.ru/EF3CUR72W

96

HanpsxéHnocts
anieKTpuyeckoro noJist. [IpoGHbIi
3apsan. JInaun HanpsoKEHHOCTH

https://m.edsoo.ru/9KBCOFP9X




ANEKTPUUECKOTO TIOJIS.
OIHOPOAHOE AIEKTPHUECKOE
noJje

97

IToTeHMaIbHOCTH
3JEKTPOCTATUYECKOTO TOJISL.
Pa3HocTh TOTEHITNAIIOB B
HaIpsDKEHNE

https://m.edsoo.ru/QJ4HEF4TR

98

[TorenumanpHast 3HEPTUS 3apsaa
B DJIEKTPOCTATUYECKOM MOJIE.
TToTenmman
AIEKTPOCTATUYECKOTO TOJISI

https://m.edsoo.ru/YODNX8N9Z

99

CBs13b HaNPSHKEHHOCTHU TOJIS U
Pa3HOCTH MMOTEHIUAJIOB JUIS
JJIEKTPOCTATHYECKOTO OIS

https://m.edsoo.ru/3WNQFLP9Y

100

[TpunIMIT Cynepno3uiuu
AIEKTPUYECKUX TOJIEH

https://m.edsoo.ru/WS1GYR4I3

101

Pemmenue 3agau

https://m.eds00.ru/2630Y5063

102

[Tosie Toueuynoro 3apsga. [lose
PaBHOMEPHO 3apsHKEHHOU cepbl

https://m.eds00.ru/BGX3JCTAQ

103

ITone paBHOMEPHO 3apsKECHHOTO
o o0bémy mapa. [lome
PaBHOMEPHO 3apsyKEHHOU
0ECKOHEUHOM MII0CKOCTH

https://m.edsoo.ru/L4L5W448T

104

IIpoBoiHUKM B
3JIEKTPOCTATUYECKOM II0JIE.
YcnoBue paBHOBECHS 3apsiiOB

https://m.edsoo.ru/6GVP71B38




JIMdIIeKTpUKHY U

105 IIOJIYIIPOBOIHUKH B https://m.edsoo.ru/3G6DWKG21
AIEKTPOCTATUUECKOM I10JIe
Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOpa. DJIEKTPOEMKOCTD https://m.edsoo.ru/GHLGD83X7
MJIOCKOTO KOHJIEHCATOPa
[TapannensHOE coemMHEHNE

107 https://m.edsoo0.ru/60WN2ZDHS
KOHJICHCATOPOB
IlocnenoBaTenprHOE COETMHEHNE

108 https://m.edsoo0.ru/OZ9EPI4LY
KOHJICHCATOPOB
DHeprug 3apsHKEHHOTO

109 prits 3ap hitps://m.edsoo.ru/SW376XS21
KOHJIEHCAaTOopa

110 Pemenue 3agau https://m.edsoo.ru/NLHAFISYY
JIBr>keHue 3apsiKEHHOM YaCTHUIIbI

111 B OJIHOPOJHOM DJIEKTPUUYECKOM https://m.eds00.ru/9PGVSYOWG
noJje

112 Pemenue 3agau https://m.edsoo.ru/UXTI1 USMXW
O000111eHNE U CUCTEMATU3ALINS

113 3HAHUM MO TeMme "DIEKTPUIECKoe https://m.edsoo.ru/QCIRPYCGA
noJe"
KonTtponbHas padoTa o Teme

114 " " https://m.edsoo.ru/ WRQGZBRF7

DIIEKTPUYECKOE TOJIe

Cuia toka. [locToOSIHHBIH TOK.
Y cnoBUs CYIIIECTBOBAHUS

115 ym https://m.edsoo.ru/LSLE4KUV5
MOCTOSTHHOTO 3JIEKTPUYECKOTO
TOKa
Hcrounuku Toka. Hanpsbkenue u

116 https://m.edsoo.ru/RUFC4YTDO

SC




3axon Oma Juid yyacTKa LEenu.

117 https://m.edso00.ru/64VZX7Z2GP
DNEKTPUUECKOE COIIPOTUBIICHHUE
3aBUCUMOCTb COTIPOTUBIICHUS

118 OAHOPOIHOTO HPOBOATHIE OT https://m.edsoo.ru/KE2FEN35X
€ro JUTMHBI U TIOIIAIN
MOTIEPEYHOTO CEUCHUS
VY nenbHO€e CONpOTUBIIEHUE

119 https://m.edsoo.ru/Y4ZTZRZAI
BelecTBa. Penienue 3amay
ITocnenmoBarensHOE,

120 MapajuieJIbHOE, CMEIIAHHOE https://m.edsoo.ru/VE37ERCK6
COCTMHEHHE MMPOBOJHUKOB
Pacu€r pa3zBeTBIEHHBIX

121 aneKkTpuueckux ueneu. [Tpasuna https://m.edsoo.ru/OQH1PIPRF
Kupxroda

122 Pemenue 3agau https://m.edsoo.ru/LXRB618PO
PaboTa anekTpuueckoro Toka.

123 https://m.edsoo.ru/PLTTBZGPC
3akoH Jxoyna —Jlenna

124 Pemrenue 3agau https://m.edsoo.ru/R6JHOGRY6
MONTHOCTH 3JEKTPUUECKOTO

125 Toka. TemnnoBast MOIITHOCTB, https://m.edsoo.ru/CONEPSIIH
BBIJIEIIsIEMAsi Ha PE3UCTOPE

126 Permrenue 3agau https://m.edsoo.ru/90KODG7HY

127 IC u Bryrpennee https://m.edsoo.ru/MGCEWIVUL
CONIPOTHBIICHUE UCTOYHHKA TOKA
3akon Oma Jj1s HOJTHOM

128 (3aMKHYTOM) 2JIEKTPUUECKOM https://m.edsoo.ru/XQP3RIDK4
e

129 Pemienue 3agau https://m.edsoo.ru/XDAVLS3JL




130

MouiHocTs HCTOUHHUKA TOKA

https://m.edsoo.ru/OWH20Q5JOS

131

Kopotkoe 3ambikanne

https://m.edsoo.ru/9WFHKYNVF

132

Konpencarop B uenu
MOCTOSTHHOTO TOKa

133

Pemenue 3amau

https://m.edsoo.ru/52K7ZZJPDT

134

Pemenne 3a1au o reme

"[1OCTOSIHHBIN 7EKTPUUYECKUI

TOK"

https://m.edsoo.ru/5175121DC

135

Pewmrenne 3agau mo reme
"[ToCTOSIHHBIN IIEKTPUYECKHIL

n

TOK

https://m.edsoo.ru/DX6SFES Q51

136

Pemenue 3agad mo teme
"[ToCTOSHHBIN IIEKTPUYECKHIT

TOK

https://m.edsoo.ru/K835ESINT

137

O00011IeHNEe U CUCTEMATU3 AL
3HaHUH 110 TeMme "TlocToSTHHBIN
AIEKTPUUECKUN TOK"

https://m.edsoo.ru/WXUI1RUCS

138

KounTtponbHas paborta no teme
"ITocTOSTHHBIN ANEKTPUUECKUI

TOK

https://m.edsoo.ru/7S4PGOQHP

139

DJIeKTpUYECKasi IPOBOJUMOCTD
pPa3IMYHBIX BEILIECTB.
DJIEKTPUYECKHUI TOK B METaJjIax.
CBepXnpoBOAUMOCTh

https://m.edsoo0.ru/DV219CC72

140

DNEeKTpUUYECKUI TOK B pPaCTBOPax
U pacIiaBax MIEKTPOJIUTOB.
3akonsl Dapanes A1
IIEKTPOJIN3A

https://m.edso0.ru/36L9OKOEE




141

DIEeKTPUYECKUN TOK B raszax.
[Inazma

https://m.edsoo.ru/MEDWMLCJ6

142

DNEeKTPUUECKUI TOK B BaKyyMe.
BakyymubIe puGoOpsI

https://m.edsoo.ru/HNIAJ5B73

143

DNEeKTPUUYECKUM TOK B
MTOJTYIIPOBOTHUKAX

https://m.edsoo.ru/S6KAVJECB

144

[TonynpoBoAHUKOBBIE TPUOOPHI

https://m.edsoo.ru/EKLROQTDAX

145

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue cuiibl TOKa U
HanpspKEHUS B LU
MTOCTOSIHHOTO TOKa ITPH MOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX
M3MEpUTENbHBIX TPHUOOPOB" UITU
"3HaKOMCTBO ¢ U(PPOBOI
naboparopuei mo pusuke.
[Tpumepsl u3mMepeHus
(GU3NYECKUX BEITMYUH MPU
IIOMOIIY KOMITBIOTEPHBIX
TATYUKOB"

https://m.edsoo.ru/Y15A50SQV

146

DU3NYECKUH TPAKTUKYM 10 TEME
"N3y4yeHrne HepaBHOMEPHOTO
JIBUKEHHS C LEJIbIO ONpeIeICHHUS
MI'HOBEHHOM CKOpocTH"

https://m.edsoo.ru/CN3FHCYS83

147

®u3NUeCcKUil IPAKTUKYM IO TEME
"U3mepeHue yCcKOpeHus Ipu
MPSAMOJIMHENHOM
PaBHOYCKOPEHHOM JIBJKEHHUH 110
HaAKJIIOHHOH IJIOCKOCTH" WIIH
"UccnenoBanue 3aBUCHMOCTH

https://m.edsoo0.ru/70Y40Y6I10




IIyTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM JIBH>KCHUU'"

148

PuU3N4ECKU IPAKTUKYM 110 TEME
"N3mepeHue ycKopeHust
cBOOOTHOTO Ta/IeHHs" HITH
"N3ydyeHue 1BUKEHUS Tea,
OpOILIEHHOTO0 rOPU30HTAIBHO"

https://m.edsoo.ru/87JADYSZ2

149

@uU3NYECKU IPAKTUKYM I10 TEME
"N3ydyeHue qBUKEHUS Teja 10
OKPYXHOCTH C TIOCTOSIHHOU 10
MO/IYJII0 CKOPOCTBIO" NN
"HccmeqoBanne 3aBUCHMOCTH
nepuoja oopameHus
KOHHUYECKOTO MAasATHHUKA OT €r0
napameTpoB"

https://m.edsoo.ru/DY1D4C16]

150

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue
PaBHOJEHCTBYIOINIECH CUJIBI TIPH
JBUKEHUH OpyCcKa MO HaKJIIOHHON
mwiockoctu" i "IIpoBepka
TUIOTE3bI O HE3aBUCUMOCTH
BpEMEHHU JIBIKEHUs OpycKa 1o
HAKJIOHHOM TJIOCKOCTH Ha
3aJlaHHOE PACCTOSIHUE OT €ro
Macchl"

https://m.edsoo.ru/ZTOFG6J4U

151

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH
CHJI yIIPYTOCTH, BOSHUKAOILNX B
IpY)XHHE ¥ pE3NHOBOM 00pasiie,

https://m.edsoo.ru/UL391C4QD




oT ux aedopmarun" uim
"N3yueHune IBUKECHUSI CHCTEMBI
TEJl, CBSI3aHHBIX HUTHIO,
MEPEKUHYTOM Yepe3 JIETKUil
6moK"

152

PuU3NYECKUH IPAKTUKYM 110 TEME
"Usmepenue korpduimenta
TPEHMUSI 110 BEJIMUUHE YTIIOBOTO
K03 purmenTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHS OpycKa M0 HaKJIIOHHOU
IJIOCKOCTH C MIEPEMEHHBIM

K03 duUIIMeHTOM TpeHUs" Win
"N3ydyeHune NBUKEHUS rpy3a HA
BaJly ¢ TpeHuem"

https://m.edsoo.ru/78PENYOAZ

153

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue ycaoBHi
paBHOBecHs TBEPAOTO Tea,
HMMEIOIETO OCh BpallleHUs" WIn
"KouncrpyupoBanue
KPOHIITEHHOB M pacy€T CHII
ynpyroctu" unn "U3yyenue
YCTOHYMBOCTHU TBEPIOTO TEa,
HMMEIOIIETO IJI0MIaab ONophI"

https://m.edsoo.ru/MIOQT27R6

154

dusnueckuil MpakTUKYM 10 TeMe
"N3mepenune ummynbca Tesa 1o
TOPMO3HOMY IIyTH" WU
"N3mepeHune cuiIbl TAry,
CKOPOCTH MOJEIN

https://m.edsoo.ru/FZOCNRGTA




ANEKTPOMOOUIISI I MOIITHOCTH
cwibl Tsru" uim "CpaBHeHue
W3MEHEHHUS UMITYJIbCa TeJla C
UMITYJIbCOM CHJIBI" WK
"UccnenoBanue coxpaHeHus
HMITYJIbCA IPU YIIPYTOM
B3aUMOJICHCTBUM" WM
"N3mepeHne KHHETHYEeCKOU

SHEPIUH Tella 110 TOPMO3HOMY
n

IIyTH

155

Pu3NYeCKUi IPAKTUKYM IO TEME
"N3yueHne H30TepMHIECKOTO
nporecca (peKOMEeH/10BaHO
HCIIOJIb30BaHKUEe MU(PPOBOH
naboparopun)" wnn "N3ydeHue
HM30XOPHOTO mpolecca” Win
"N3yuenne n306apHOTO
npouecca" unu "[IpoBepka
YpaBHEHUS COCTOSHUS"

https://m.edsoo.ru/T66K4CKZG

156

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue yneabHoOi
TEIUIOEMKOCTH " HIIN
"UccnenoBanue npoiiecca
OCTBIBAHHU BellecTBa" WIH
"HUccnenoBanue aguadaTHOTo
npouecca” nin "M3ydenune
B3aMMOCBSI3U PHEPTUU
MEKMOJIEKYISIPHOTO

https://m.edsoo.ru/PPBTS0U4D




B3aMMOJICHCTBUS U TEMIIEPATYPHI
KHAIIEHUS KUOKOCTEH"

157

PuU3N4ECKU IPAKTUKYM 110 TEME
"N3y4yeHue 3akoHOMEpHOCTEN
HCIIApEHUs KUAKOCTEH" WIn
"N3mepenue yaenpHON TEMIOThI
IJIaBJICHUS JbJa" WU
"N3y4yeHne cBOHCTB
HACBILLEHHBIX MapoB" WK
"N3mepenue abCcoOTHON
BJIQYKHOCTH BO3/yXa U OIIEHKA
MAacchl TapoOB B MOMEIICHUN".
N3mepenue korddunmrenta
MMOBEPXHOCTHOTO HATSKEHUS

https://m.edsoo.ru/0ZASPMDQ7

158

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnronenne mpeBpamieHus
SHEPrUM 3apsHKEHHOTO
KOHJIEHCATOpa B SHEPTHUIO
W3JIy4EHHUS CBETOAMO A" WU
"M3ydyeHue npoTekaHus TOKa B
LIeTH, COAeprKaIleH
KOHJEHCATOp" WK
"Pacnipenenenue pasHOCTH
MMOTEHIIMAJIOB (HAPSDKESHUS) TIPH
MOCJIEIOBATEILHOM COCIMHEHUU
KOHJIEHCAaTOpOB"

https://m.edsoo.ru/SBPTN1YZU

159

Du3NYEeCKUN IPAKTUKYM I10 TEME
"HccnenoBaHue CMEILIaHHOTO
COEIMHEHUS PE3UCTOPOB'" UIIN

https://m.edsoo.ru/UAIS3VVKE




"U3mepeHue ynenbHOTO
CONPOTUBIIEHUS IPOBOJAHUKOB"
unu "VccnenoBanue
3aBUCHUMOCTH CHUJIBI TOKA OT
HATPSDKCHUS JJTS JTAMITBI
HaKkaJMBaHUsA"

160

@uU3NYECKU IPAKTUKYM I10 TEME
"HaGnronenue anexrponusa" uim
"U3mepenue 3apsiaa
OJIHOBAJICHTHOTO MOHA" WU
"HccmeqoBanne 3aBUCHMOCTH
COMPOTHBIIEHUS TEPMOPE3UCTOPA
oT Temneparypsl” win "CHaTue
BOJIbT-aMIIEPHOU
XapaKkTepUCTUKH Aroaa"

https://m.edsoo.ru/72JJ3YC6L

161

Peseprubiit ypok. O6001meHNE 1
cUCTeMaTH3allus 3HAaHU 10 TeMe
"KunemaTtuka"

https://m.edsoo.ru/LQO93M5SQ

162

PesepBubiit ypok. O6001meHNE 1
CUCTEeMaTH3allMsl 3HAaHHi 110 TeMe
"Jlmnamuka"

https://m.edso0.ru/S7CS1UFMI

163

PesepBHrlit ypok. O600111eHNE U
CUCTEeMAaTH3allMs 3HAaHHI 110 TeMe
"CraTtuka TBepi0ro Tema"

https://m.edsoo.ru/XVUMKRX6N

164

PesepBusiit ypok. O600mIeHE U
CcHUCTeMaTU3allus 3HAHUH 110 TeMe
"3aKOHBI COXPAHEHHUS B
MexaHuke"

https://m.edsoo.ru/C37WXULT?2




165

PesepBuriit ypok. O600IICHNE 1
cUCTEeMaTu3alus 3HAaHUM 110 TeMe
"OCHOBBI
MOJIEKYJISIPHOKUHETHYECKO M
teopun"

https://m.edsoo.ru/3PBKBKI6D

166

PesepBHeIit ypok. O600IICHNE 1
cHCTEeMaTH3alHs 3HAaHUH 110 TEMe
"TepmoauHamuka. TernaoBbie
MaIuHb!"

https://m.edsoo.ru/IZZC67VFI1

167

PeseprubIit ypok. O6001eHNE 1
cUCTeMaTH3allusl 3HaHUH 110 TeMe
"ArperatHbie COCTOSHUS
Bemecta. @a3oBeie nepexopr"

https://m.edsoo.ru/1 YSH3LOLN

168

PeseprubIit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HaHU 110 TeMe
"Onexkrpuueckoe noje"

https://m.edsoo.ru/URWBSCULE

169

Peseprubiit ypok. O6001meHNE 1
cUCTEeMaTH3allMsl 3HAaHHi 110 TeMe
"IlocTOSTHHBIN ANEKTPUUECKUI

TOK

https://m.edsoo.ru/4ANCOULLOV

170

PesepBubiit ypok. O6001meHNE 1
CUCTEeMAaTH3allMs 3HAaHHI 110 TeMe
"Toku B pa3nuuHbIX cpeaax"

https://m.edsoo.ru/ WZ02PRIG1

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KVIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoabnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PECYPChI
padoThI padoTsbI

B3anmonericTBre MOCTOSTHHBIX
MAarHUTOB U TTPOBOTHUKOB C

1 1 https://m.edsoo.ru/HO5J3PQ24
TOKOM. MarHuTHoe mnoie.
I'unore3a Ammnepa
BexTop MarHUTHON MHAYKIIVH.
[TpunIMT cynepno3uiuu

2 PHHIL yrep . H 1 https://m.edsoo.ru/OYNNES57SO
MAarHUTHBIX TTOJIeH. JInaum
MAarHUTHOW WHIYKIIUH
MarsuTHO€ noJie TPOBOIHUKA C

3 1 https://m.edsoo.ru/F10ASACBX
TokoM. OnbIT Dpcrena
Cuna Amrniepa, €€ HanpaBJIE€HUE

4 1 https://m.edsoo.ru/1IJEDFSHEN
1 MOZYJb

5 Pemtenue 3amay 1 https://m.edsoo.ru/R§OPKEZP4
[Ipumenenue 3akoHa Amriepa.

6 DIIEKTPOU3MEPUTEIBHBIE 1 https://m.edsoo.ru/SA2ACKSRB
PUOOPHI
Cuina Jlopenia, e€
HaIlpaBJIEHUE U MOYIb.

7 JIBr>keHue 3apsiKEeHHON 1 https://m.edsoo.ru/6MB8YZS8TN
YacCTHUIbI B OJTHOPOTHOM
MAarHuTHOM TIOJIe
Pemienue 3agau 1 https://m.edsoo.ru/FEWURORSOE
PaGora cunel Jlopenia 1 https://m.edsoo.ru/MTHD23745




10

Pemenue 3amau

https://m.edsoo.ru/GH8JAPHBQ

MarauTtHoe 1oJjie B BELIECTBE.

11 deppoMarHeTuky, rnapa- u https://m.edsoo.ru/W7HGQBK70
YaMarHeTUKU
OCHOBHBIE CBOICTBA

€pPOMarHeTUKOB.

12 (epp https://m.eds0o.ru/960J4E47D
[IpumeHeHne
(heppoMarHeTMKoB
Pemrenue 3agad mo reme

13 " " https://m.eds00.ru/Q8JGTYNHT

MaruuTtHoe 110J1e

Pemrenue 3agad mo reme

14 g https://m.edsoo.ru/MPCUALFIM
"MaruauTtHoe 1oJe"
SIBneHue ANEeKTPOMAarHUTHON

15 nHaykiuy. [ToTok BekTopa https://m.edsoo.ru/V7BSKAUS89
MarHUTHOW MHIYKIIHH

16 OJ1C urayKIIMN https://m.edsoo.ru/8TLELGTIJZ
3aKOoH dIeKTpoMa oii

17 KOH SJICKTPOMATHITHON https://m.edsoo.ru/7JEOPOGAR3
unaykuu dapanes
Buxpesoe anekTpuyueckoe moJe.

18 https://m.edsoo.ru/IONVHOINK
Toku dyko
O/1C uHAYKUIMU B IBUOKYIIUXCS

19 https://m.edsoo.ru/X00I3RAAL
MIPOBOTHUKAX

20 Permrenue 3agau https://m.edsoo.ru/ZZTUBO2GQ

21 [IpaBuno Jlenna https://m.edsoo.ru/GIRNARYL9
NunykrusHocTh. Katyika

22 WHAYKTUBHOCTH B LEIIH https://m.edsoo.ru/37WBAJCTF

IIOCTOAHHOI'O TOKa




23

SAsnenue camounaykiuu. J/C
CaMOWHTyKIIMH

https://m.edsoo.ru/99CECGMBH

24

3Hepr1/151 MAar"amTHOTI'O I10JIA
KaTylmKHU C TOKOM.
DNEeKTPOMarHuTHOE IoJjIe

https://m.edsoo.ru/PS4XRHOGS

25

Pemenue 3amau

https://m.edsoo.ru/MAWTH1ZS0

26

O00011eHNe U CUCTEMATU3 AL
3HAHUH 110 TEME
"OnexTpoauHamuka"

https://m.edsoo.ru/'WZCM1SBLO

27

KonTponbHas pabota no teme
"OnexkTpoauHamMuka"

https://m.edsoo.ru/N9QLKI45Y

28

KoneobarensHas cucrema.
CBo0OoaubIe KOJIeOaHMS.
lMapmoHnueckue Koyie0aHus

https://m.edsoo.ru/R7DEWGSTQ

29

Kunematuueckoe u
IUHAMWYECKOE OIMCaHHE
KOJIEOATENILHBIX IBKEHUI

https://m.edsoo0.ru/GIUGM9ASP

30

DHepreTu4ecKoe ONMMCaHue.
BrIBO I IMHAMHYECKOTO
OTIMCAHUS TAPMOHUYECKHX
KOJIe0aHuU U3 UX
JHEPreTUIECKOro 1
KHHEMATHYECKOTO OIUCAHMS

https://m.edsoo.ru/3A83V2VLE

31

Awmmunrynaa u $asa konebanui

https://m.edsoo.ru/IRUHIPMT1

32

[Tepron 1 yacToTa KoJIeOaHMIA.
[Tepro ManbIx cBOOOIHBIX
KoJiebaHui MaTeMaTUYECKOTO
MasTHUKa. [lepros cBoOOTHBIX

https://m.edsoo.ru/BUSUSUF04




KoJIe0aHUN IPYKUHHOTO
MasATHHKaA

33

3aryxaromue KojaeOaHusl.
BriHyX1eHHBIE KOJIeOaHusI.
Pes3onanc

https://m.edsoo.ru/TGTJTWAUOQ

34

ABTOKOJIICOAHUS

https://m.edsoo.ru/BW1KOUGVP

35

Pemenne 3amau

https://m.edsoo.ru/XPWCJ9CPJ

36

VYpok-koHpepeHus
"MexaHnnyeckue KoneOaHus B
MY3bIKAJIbHBIX HHCTPYMEHTAX"

https://m.edsoo.ru/DAYGBRUY]J

37

O00011IeHIE U CUCTEMATHU3ALIUS
3HAHUHU II0 TEME
"Mexaandeckue Koiaeoanus"”

https://m.edsoo.ru/SVIMHCH10

38

DJIEKTPOMArHUTHbHIE
kosieOanna. KonebarenpHbIN
KOHTYD

https://m.edsoo.ru/HSB2WEAPN

39

®opmyna Tomcona. CBsi3b
aMIUTUTY/IbI 3apsijia
KOHJIEHCATOpa ¢ aMIUIUTY 101
CHWJIBI TOKA B KOJIeOaTeIbHOM
KOHTYpe

https://m.edsoo.ru/RHGLVVKQS5

40

3aKoH COXpPaHCHUA SHCPIruu B
naCaJIbHOM KoJIEOATEIbHOM
KOHTYpPC

https://m.edsoo.ru/MMO1P2WON

41

3aryxarouue

QJICKTPOMAIrHUTHBIC KoJieOaHMSI.

BoinyxcHHbBIE
3JIEKTPOMArHUTHBIE KOJICOaHUS

https://m.edsoo.ru/4VHII3 UMW




42

IIepemennslit TOK. Pesucrop u
KOHJIEHCATOP B LIEIU
IIEPEMEHHOI0 TOKa

https://m.eds00.ru/OG6JOQHTOD

43

KaTYIHKa HHAYKTHBHOCTH B
eI NEpEMECHHOTO TOKA

https://m.edsoo.ru/6P4EKO1H7

44

3axoH Oma Juis 3IEeKTpUYECKOU
[ETNH IEPEMEHHOTO TOKa

https://m.edsoo.ru/P1FZDISQV

45

MoniHOCTh NIEPEMEHHOTO TOKA.
AMIUITMTY/IHOE U AEHCTBYIOIIEE
3HAa4YCHUC CUJIbI TOKA U
HaIps>KCHUA

https://m.edsoo.ru/6P4CXH152

46

Pe3onaHc B aniekTprueckon
nenu

https://m.edsoo.rt/AYQWXESRA

47

Pemrenue 3agau

https://m.eds00.ru/OCVLSMIOS

48

W neansHbIif Tpancopmarop.
[IpousBoacTBO, Nepenaya u
MOTPeOSICHNE IIMCKTPUIECCKO N
SHEPruu

https://m.edsoo.ru/F142U7UQR

49

DKOJIOTUYECKHE PUCKHU TIPH

IIPOU3BOJACTBEC 3JICKTPOSHEPIHUH.

Ky.]'IBTypa HUCIIOJIB30BaHUA
QJICKTPOSHECPIUU B
HOBCGﬂHeBHOﬁ KHU3HU

https://m.edsoo.ru/UYDMIDXZW

50

Pemenue 3amau

https://m.edsoo.ru/IR54QM6F2

51

Pemenue 3amau

https://m.edsoo.ru/7UFPFF3KK

52

O000111eHHE U CUCTEMATU3 AL
3HAaHUH 110 TEME

https://m.edsoo.ru/I6YYY79E0O




"DJIeKTpOMarHUTHbIE
Konebanus"

53

Mexannueckue BOJIHEL.
XapakTepuCTUKU
MEXaHNYECKUX BOJIH

https://m.edsoo.ru/OP6YANBXC

54

CBolicTBa MEXaHHYCSCKUX BOJIH

https://m.edso00.ru/4S5Q0XKBUX

55

3ByK. XapaKkTEepUCTUKH 3ByKa

https://m.edsoo.ru/UEH3Z VKKV

56

WNHudpa3Byk u yiabTpa3ByK.
[IIymoBo€ 3arpsi3HEHHE
OKpYKarollen cpeibl

https://m.edsoo.ru/24XDNL1P1

57

Pemenue 3agau

https://m.edsoo.ru/SWQQHEYAJ

58

DNeKTpOMarHUTHbHIE BOJHBI.
N3nydyenne 31eKTpOMarHuTHBIX
BOJIH

https://m.edsoo.ru/EHMGUTOBG

59

DHEeprus MEKTPOMArHUTHBIX
BosH. CBolicTBa
ANIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6VS

60

[Ikana 31eKTpoMarHuTHBIX
BoJIH. [Iprumenenne
3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

https://m.edsoo.ru/RZ8BKEKVL

61

[TpuHIUIIBI PaIHOCBS3U U
TeleBUAeHNs. Paqrookanus.
DIIeKTPOMarHuTHOE
3arpsi3HEHUE OKPYXKarolen
cpenbl

https://m.edsoo.ru/7KCCHOBNS

62

KonTtponbHas paborta o teme
"Kosnebanus u BOJIHBL"

https://m.edsoo.ru/NJT16HVEI




63

Cger. 3aKOH NPSMOJMHENHOTO
pacpocTpaHeHHs CBETa

https://m.edsoo.ru/KSRDTMZWYV

64

Pemenue 3aga4u Ha npuMeHEHUE
3aKOHA MPSIMOJIMHENHOTO
pacnpocTpaHeHus CBETa

https://m.edsoo.ru/3H2YL4R41

65

Otpaxenue cera. [lnockoe
3epkanio. Cepuueckoe 3epKano

https://m.edso00.ru/TIX9ZBOSG

66

[Ipenomiienue cpera.
AOGCOTIOTHBIN 1
OTHOCHTEJIbHBIN NIOKA3aTelNb
npenomiienus. [lonHoe
BHYTpPEHHEE OTpaKeHUE.
[IpenenbHbIN yroa NOJIHOTO
BHYTPEHHETO OTPaKCHHUS

https://m.edsoo.ru/LNCHJ3MOR

67

Pemenue 3aga4 Ha npUMEHEHUE
3aKOHOB OTPAYKEHUS U
MPETOMJIICHHUS CBETA

https://m.edsoo.ru/C4D3UDGG4

68

XoJ1 ny4der B IpU3MeE.
Hucnepcus cBeta. CioxXHBIN
cocrtaB Oenoro ceta. L{er

https://m.edsoo.ru/HYZWS63L.2

69

JIunzel. DokycHOE paccTOsHUE
Y ONTUYECKAsl CHJIA JIMH3BI

https://m.edsoo.ru/SXWYEXTXM

70

[TocTpoenue nzodpaxkeHuit B
JUH3aX U UX CUCTEMax.
VYBenuueHue JIMH3bI

https://m.edsoo.ru/6SRTDG4V7

71

Pemenne 3amaq Ha MMOCTPOCHHUC
HSO6pEl)K€HPII>i, MOJIY4a€MBbIX C
IIOMOIIIBIO JIMH3

https://m.edsoo.ru/YAGCQPWZX




72

I'ma3 kak onTu4yeckas cucTeMa

https://m.edsoo.ru/OVMKI19EZ

Pewenue 3anau. Ilpeneinst

73 IIPUMEHUMOCTH https://m.edsoo.ru/OENIDYBRZ
reOMETPUYECKON ONITUKHU
CxopocTh CBETa U METOJIbI €€

74 https://m.edsoo.ru/UCGBDSEVT
U3MEpEeHUs

75 Jucnepcus cera https://m.edsoo.ru/1 VIJZOFO05

76 HNurepdepentius creta https://m.edsoo.ru/ZQB6756KE
KorepenTHbie HCTOYHUKH.

77 YcnoBus HaOMIOAEHNA https://m.edsoo.ru/HOXX3P5WN
MaKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenne naTephepeHIun https://m.edsoo.ru/1TISQL6DM

80 Judpakuus cBeTa https://m.edsoo.ru/KPOD2N63D
JudpakuronHas pemérka.

81 YcnoBue HaOIMIOAEHNS TJIaBHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCHUMYMOB

82 Pemrenue 3agau https://m.edsoo.ru/LI6LZ3AWE
[TonepeyHOCTH CBETOBBIX BOJIH.

83 https://m.edsoo.ru/TWKIJKW3NH
[Tonsipuzanus cBera

84 Permrenue 3agau https://m.edsoo.ru/766EAF7DL

85 CBeTOBBI€ SIBICHUS B IPUPOJEC https://m.edsoo.ru/VJWIIR3ES
O00011IeHIE U CUCTEMATU3ALIUS

86 . " " https://m.edsoo.ru/ZQ1JZ7TMYC
3HaHu# no teme "OnrTuka
KonTponsHas pabota o Teme

87 https://m.edsoo.ru/ WMVM1ARQU

«OnTuka




88

I'panu1Ibl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
3aKOHBI IEKTPOIMHAMUKU U
MPUHIUT OTHOCUTEIBHOCTH

https://m.edsoo.ru/GT085PL4Q

89

[ToctynaTel cnennaibHOM
TEOPUHU OTHOCUTEIHHOCTH

https://m.edsoo.ru/SSVL5SW7WK

90

[IpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeoOpazoBanus
Jlopenua. Ycnosue
MPUYUHHOCTH.
OTHOCHUTENHHOCTH
OJTHOBPEMEHHOCTH.
3ameyieHre BpeMeHHU 1
COKpAIIEHUE JITTUHBI

https://m.edsoo.ru/7ZFTXIX84

91

DHEPrusi ¥ UMITYJIbC
PENATUBUCTCKON YaCTULIBI

https://m.edsoo.ru/GPUPD6117

92

CBs3b Macchl C YHEPTrUEH U
HUMITYJIECOM PEISTUBUCTCKOM
YacTULIbI. DHEPrusl MOKOs

https://m.eds0o0.ru/UOC7TGTFMG

93

PaBHOBecHOE TeILIOBOE
HU3JTy4CHUC

https://m.edsoo.ru/YWVZA9QOH

94

3axoH cMelnieHus Buna

https://m.edsoo.ru/R1JD6DWAM

95

I'unmoreza M. Il1anka o
kBauTax. DoToHEI

https://m.edsoo.ru/RW82CYUS89

96

DHeprus 1 UMIyJIbC GOTOHA

https://m.edsoo.ru/14SLLOJ97

97

®oroaddext. OnbiTh A. T
CroneroBa. 3aKOHBI
¢dororpdexra

https://m.edsoo.ru/NM4VEIDIM




98

VYpaBHeHnue DUHIITEITHA 115
dotoaddekra. "Kpachas
rpanuna” gotordpdexra

https://m.edsoo.ru/DOQYSU4GM

99

Hasnenune cBeta. Onbite [1. H.
JleGeneBa

https://m.edsoo.ru/I746VP412

100

BoHoBEIE cBOIICTBA YaCTUIL

https://m.edsoo.ru/UMEW9AOCE

101

Bouns! ne bpoiins. liuHa
BOJIHBI J1e bpoins u pasmepsl
00JacTy JOKaJIU3aluu
JBHOKYIIEHCS] YaCTHUIIbI

https://m.edsoo.ru/MVA3A30ZQ

102

KopnyckynsipHO-BOITHOBO#M
TyaJln3M

https://m.edsoo.ru/2XMBTMSAQ

103

Judpakuus 37eKTpOHOB Ha
KpHCTaiax

https://m.edsoo.ru/XH242PNOK

104

Crnennduka usmepeHuii B
Mukpomupe. COOTHOIIECHHUS
HEOMpeIeTEHHOCTEN
I'eitzenbepra

https://m.edsoo.ru/BMLQCWUG6S

105

Pemenue rpaduueckux 3amay

https://m.edso0.ru/D20O7BTWDJ

106

Pemenne pacy€THbIX 3a1a4

https://m.edsoo.ru/ZUBH25VIJV

107

KonTtposnpHas pabota o
temam: "OcHoBel CTO",
"KopnyckynsipHO-BOJIHOBOM
nyanuszm"

https://m.edsoo.ru/U4HQ8CZ90

108

OTMBITHI 1O UCCIEOBAHUIO
crpoeHus aroma. [InanerapHas
Mozenb atoMa Pesepdopra

https://m.edsoo.ru/SMMRTGFK1

109

ITocrynater bopa

https://m.edsoo.ru/SWVS5SUNS8J




110

Buner ciekrpoB. CriekTp
YPOBHEM 3HEPrUU aTOMa
BOJOpOJa

https://m.edsoo.ru/TO6T3FTQ6Y

111

CrnoHTaHHOE B BBIHYXJICHHOC
H3JTy4CHUC CBCTA

https://m.edsoo.ru/WJ9SLAOOP

112

Jlazep

https://m.edsoo.ru/CAG7KBIQ7

113

Hyxnonnas mozaens sapa
I'eiizenoepra-lBanenko. 3apsia
Y MAacCOBOE YHUCIIO SAAPA.
M3oTtonsl. PagnoakTHBHOCTD

https://m.edsoo.ru/JGIMALCVV

114

3aK0oH paJMOaKTUBHOTO
pacnaga. CBoiicTBa
MOHU3HUPYIOIIETO U3JTy4CHHUSI.
Bnusinue pagnoakTUBHOCTH Ha
KUBBIE OPTaHU3MBI.
Ho3zumerpus

https://m.edsoo.ru/SQM2PG4J1

115

DHeprus CBA3U HyKJIOHOB B
sape. Snepuasie cunbl. Jedext
Macchl sjpa. SnepHbie
peakuuu. SlaepHbie peakTophl.
[IpoGnemsl ynpaBisieMoro
TEPMOSJIEPHOTO CUHTE3A.
DKOJIOTHYECKUE aCIEKThI
Pa3BUTHUS AJIEPHON PHEPTETUKH

https://m.edsoo.ru/YOQ4MRH2H

116

Mertoibl perucTpaluu u
HCCIIEI0BaHUs dJIEMEHTapPHBIX
yactull. yH1aMeHTaIbHbIE
B3aUMOJIEUCTBHS. bapuoHsl,
ME30HBI U JICTITOHBI.

https://m.edsoo.ru/1EJHULHDS




[IpencraBnenue o CtanaapTHOU
mozenu. KBapk-riatoonHas
MOJIEJb aJJPOHOB

117

®du3uKa 3a npeaeaaMu
CrannaptHoit monenu. TémHas
Marepus U TEMHas SHEPTHsL.
EnunctBo duzmueckoit
KapTUHBI MUpa

https://m.edsoo.ru/A6IWSWE47Z

118

DTanbl pa3BUTHS ACTPOHOMHH.
3HaueHue aCTpPOHOMUU

https://m.edsoo.ru/KG802NR9U

119

[IpuMeHnMOCTh 3aKOHOB
busukn 1151 00BSICHEHUS
MIPUPOJIEI KOCMUYECKUX
00BeKTOB. MeToan!
ACTPOHOMHUYECKUX
HUCCIIEI0OBAaHUI

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMEHHbIE ONITUYECKUE
TEJIECKOTIbI, PaAHOTEIECKOIIBI,
BHeaTMOC(epHas aCTPOHOMHUS

https://m.edsoo.ru/KOWWMA4JIE

121

Bun 3Bé31H0r0 Heba.
Co3Be3us, SpKue 3BE3/IbI,
[JIAHETHI, KX BUAUMOE
JIBHOKEHHE

https://m.edsoo.ru/TNSSKWOTY

122

Comaneunas cucreMa. CoJHiie.
ConHeyHast aKTUBHOCTb.
Ucrounuk sneprun CoJiHua 1
3BE3]

https://m.edsoo.rt/UGLWTUXUH

123

3BE3/bI, UX OCHOBHBIE
XapakTepucTUku. Jluarpamma

https://m.edsoo.ru/1 XHH46BIR




"creKTpalIbHbIHN Ki1ace —
CBETUMOCTB"

124

3Be3 bl TIIaBHOM
IOCJIE0BATEIBHOCTHU

https://m.edsoo.ru/IF3TMPIO1

125

Bnyrpennee ctpoeHue 3BE3 .
CoBpemeHHbIe NPeCTaBICHUS
0 TIPOUCXOKJCHUHN H IBOJOIIH
ConHua u 3B€371. DTaribl )KU3HU
3BE3]

https://m.eds00.ru/Y3IMJO6ZTY

126

Mneunsiii [Iyre — Hama
lNamakTuka. TUIbI raJakTHK.
UYeépHble ObIpBI B AApAX
TaJaKTUK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Pacmiupenne
Bcenennoii. 3akon Xab60ma.
Teopust bosbiioro B3peIBa.
PennkroBoe nznyueHue

https://m.edsoo.ru/UCGDOBD7Y

128

MacmtabHas CTpyKTypa
Bcenennoi. MeraranakTuka

https://m.edsoo.ru/XTCIKQGX4

129

Hepewménnpie npoOiembl
aCTPOHOMHHU

https://m.edsoo.ru/WCAIUBA2Q

130

Ou3nyecKuii MPakTUKyM 10
teme "UcciaenoBanue
MarHUTHOTO MOJIS ITIOCTOSHHBIX
marauToB'" uim "MccnemoBanue
CBOMCTB (eppoMarHeTHKoB"
nnu "HccienoBanue aeiicTBUS
NOCTOSSTHHOTO MarHuTa Ha
pamKy ¢ TOkoM"

https://m.edsoo.ru/OJIEYJBSH




131

Pu3NYECKU MPAKTUKYM 110
teMe "M3mepenne cuiisl
Awmmnepa" wiu "M3yuenue
3aBUCHUMOCTH CHJIbI AMIiepa OT
cuibl Toka" win "Onpenenenue
MarHUTHON MHIYKIUU Ha
OCHOBE U3MEPEHMSI CUJIBI
Awmmnepa"

https://m.edsoo.ru/567ERZSQT

132

@uU3NYECKU NPAKTUKYM T10
teMe "VccnenoBanue sBICHUS
3JIEKTPOMArHUTHOW WHTyKIIHH"
nimy "OnpeneneHne HHAYKIUU
BUXPEBOTO MArHUTHOTO TOJIS"

https://m.edso00.ru/6041UIS0D

133

DU3NYECKUH TPAKTUKYM I10
teMme "HUccienoBanue siBIeHUS
camouHaykuu" uiu "Coopka
MO/IENTH YJIEKTPOMArHUTHOTO
reseparopa"

https://m.edsoo.ru/FNW63917S

134

DuU3NYECKUH TPAKTUKYM I10
teme "M3Mmepenue nepuoja
CBOOOIHBIX KOJIEOaHUI
HUTSHOTO U MPYXKUHHOTO
MasiTHUKOB"

https://m.edsoo.ru/GAXGU69K A

135

Ou3nyecKuii MPakTUKyM 10
teme "IIpeoOpa3oBanue
SHEPTUH B IPY>KUHHOM
MasTHHUKE"

https://m.edsoo.ru/SJI3HWUJFI

136

Pu3NYEeCKU MPAKTUKYM 10
teme "Hccnenosanue

https://m.edsoo.ru/LNOYSMGT9




MIEPEMEHHOTO TOKa Yepe3
I10CJIE0BATEIBHO
COEIMHEHHBIE KOHAEHCATOD,
KaTYILKY U PE3UCTOp" WU
"UccnemoBanue paboOThI
WCTOYHHUKOB CBETA B IICTIH
MIEPEMEHHOT0 TOKa"

137

@u3NYEeCKU NPAKTUKYM 110
teMe "M3yueHne napameTpoB
3BYKOBOM BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

®u3nYecKuil NPaKTUKYM I10
teMe "M3MmepeHne nokasarens
MpeTOMJIEHHUS CTEKIIA" Uin
"[Tomyuenue n3o0paxeHus B
CUCTEME U3 IUIOCKOTO 3epKajia U
JIH3BI"

https://m.edsoo.ru/PSFJZF82U

139

DU3NYECKUH TPAKTUKYM I10
teme "Ucciaenosanue
3aBUCHUMOCTHU (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha
MpUMepe XKUAKUX JTUH3)" Win
"N3mepenue GoKycHOTO
PacCTOSIHUS PACCEUBAIOIINX
H3"

https://m.edso00.ru/Q0Q2UZ8N9

140

Ou3nyecKuii MPakTUKyM 10
teme "HaGmonenue
nudpakuy, UHTephHEepeHIud U
nojsipu3anuu ceera”

https://m.edsoo.rt/RIEYWY7CM




141

Pu3NYECKU MPAKTUKYM 110
teme "OrnpeneneHue nMITyJbca
Y DHEPTUU PEIATUBUCTCKUX
gactul (1o ¢oTtorpadusim
TPEKOB 3apsDKEHHBIX YaCTHIL B
MarHuTHOM TmoJie)"

https://m.edsoo0.ru/OTLRWY3PW

142

@u3NYEeCKU NPAKTUKYM 110
teme "M3mMepeHne mocTosHHOM
[linanka Ha ocHOBE
uccnenoanus poroddpdexra”
niu "Hccnenoanue
3aBHCHUMOCTH CHJIBI TOKA Yepe3
CBETOJMO]1 OT HaNpsKeHUs "

https://m.edsoo.ru/Y34 AXOQNLN

143

DU3NYECKUH TPAKTUKYM I10
teme "MccnenoBanue cekTpa
Pa3peKEHHOTO aTOMAPHOTO
BOJIOPOJIa M K3MEpPEHUE
nocrosiHHOM Punbepra"

https://m.edsoo.ru/8SPYJEZYBO

144

DuU3NYECKUH TPAKTUKYM I10
teme "Ucciaenosanue
paaroakTUBHOTO (oHA ¢
HCIO0JIb30BAHUEM JO3UMETpa"
nnu "M3ydeHue nornouieHus
OeTa-gyacTul] aJIFOMUHUEM"

https://m.edsoo.ru/C3HISS5E4

145

®duznyuecKuit MPaKTUKYM 10
teme "HaOnroneHus 3B€31HOTO
Heba HEBOOPYKEHHBIM TJ1a30M C
HCII0JIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHH

https://m.edsoo.ru/PR4K00VZY




JUTS OTIPEICIICHUS TIOJI0KECHUS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3usi CeBepHOTro
MOJTyIIapusi ¥ ipKue 3BE3bI"
i "HabmoaeHus B TEIECKO
JlyHBI, IIaHET, TYMAHHOCTEN U
3BE3IHBIX CKOTUICHH"

146

O06o01enre U cucTeMaTu3arus
3HaHUH. Poisib pusuku u
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIHAIbHOM
Y 3TUYECKOH chepax
JESITeTHHOCTH YeJIOBEKa

https://m.edsoo.ru/XABKPSEJ3

147

O60011eHre U cucTeMaTu3alus
3HaHu#. Posib 1 MecTo przukn
U ACTPOHOMHH B COBPEMEHHOM
Hay4YyHOU KapTUHE MHUpa

https://m.edsoo.ru/G145HQT3W

148

O6001eHne u cucTeMaTu3anus
3HaHu#. Posb pusnueckoit
Teopuu B GOPMUPOBAHUU
MPEACTABICHUHN O PU3NUECKON
KapTUHE MHPa, MECTO
(bu3nuecKoi KapTUHBI MUpA B
o011eM psTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEACTABICHUH O IPUPOJIE

https://m.edso0o.ru/AOX66 XKGX

149

O000I11IeHNE U CUCTEMATH3AIHS
3gagui o treMe "Kunemaruka"

https://m.edsoo.ru/34RK44YVZ




150

O000111eHIE U CUCTEMATHU3AIIUS
3ganui o reMe "Kunemaruka"

https://m.edsoo0.ru/EOD18QXGW

151

O06o01IeHre U CHCTeMAaTH3aINS
3HaHu# 1o teme "JluHamuka"

https://m.edsoo.ru/VTQF4UOXU

152

O000111eHNE U CUCTEMATH3AIIH
3ganui o reme "CraTtuka
TBEpPIOTO Tena"

https://m.edsoo.ru/ASCPSEJHX

153

O00011IeHNe U CUCTEMATU3 AL
3HAHUH 110 TeMe "3aKOHBI
COXpaHEHUs B MeXaHUKe"

https://m.edsoo.ru/7A6P6FWC2

154

O0o001Ienre U cucTeMaTH3aIus
3HaHu# 1Mo TeMe "OCHOBEI
MOJIEKYJISPHO-KUHETHYECKO M
Teopun"

https://m.edsoo.ru/JRCSWNXDH

155

O0001Ienre ¥ cUCTEMAaTH3AIUS
3HAHHH 10 TEME
"TepmoanHamMuka. TeroBbie
MaIlIuHBI"

https://m.edsoo.ru/10P456 WO8

156

O00011eHNE U CUCTEMATU3ALINS
3HaHUM Mo Teme "ArperaTHble
cocTosiHHA BelecTBa. Da30BbIe
nepexonl"

https://m.edso0.ru/VOTG69RUR

157

O00011IeHIE U CUCTEMATHU3ALIUS
3HAHUU II0 TEME
"Onexrpuueckoe nose"

https://m.edsoo.ru/76P5KZVS5A

158

O00011IeHNE U CUCTEMATHU3ALIUS
3gaHui 1o tTeMe "I1oCcTOSHHBINI
IEKTPUYECKHM TOK"

https://m.edsoo.ru/86VR2HMRJ




159

O000111eHIE U CUCTEMATHU3AIIUS
3gauui 1o reme "Toku B
pa3nuyHbIX cperax”

https://m.edsoo.ru/ESIK18H3F

160

O000111eHNE U CUCTEMATHU3AIIU
3HAHUU 110 TeMe "Marauraoe
noie"

https://m.edso00.ru/30X0JJYUH

161

Pesepubriit ypok. O60011eHIE
Y CHCTEeMaTH3alus 3HAaHUH 10
TeMe "DIeKTpoMarHuTHas

UHAYKIUA"

https://m.edsoo.ru/LUNKZLUR7

162

PesepBubrIit ypok. O600meHne
M CUCTEMAaTH3alis 3HAHWUH 110
TeMe "MexaHndecKne
Koneoanus"

https://m.edsoo.ru/3F07MLKSL

163

PesepBubiit ypok. O600meHNE
U cUCTeMaTH3alusl 3HaHHUH 110
TeMme "DIeKTpOMarHUTHbIE
KoJieOaHus"

https://m.edsoo.ru/FM1LEP76S

164

PesepBubIil ypok. O600meHNE
M CUCTEMAaTHU3alUs 3HAHUH 110
TeMe "MexaHndecKkue 1
3JIEKTPOMArHUTHBIE BOJTHBI"

https://m.edsoo.ru/JIDEW35XXF

165

PesepBHblit ypok. O600mIeHEe
Y cUCTeMaTu3alysl 3HaHHUH 110
teme "Onrtuka"

https://m.edsoo.ru/ WILMATIT6

166

PesepBHrlit ypok. O600IeHEe
Y CHCTEMaTH3allus 3HAHHUH 10
teme "OcHoBbl CTO"

https://m.edsoo.ru/NB6V3ZB81




167

PesepBHrlit ypok. O600IIeHNE
U cHCTEeMaTH3alus 3HaHUH 10
teme "KopnyckynspHo-
BOJIHOBO# ayayin3m"

https://m.edsoo.ru/3G6FJ3FFN

168

PesepBHeIit ypok. O000IICHNE
U cucreMarui3anusia 3HAHWUH 110
Teme "®usnka atoma"

https://m.edsoo.ru/HGF8GQ8AS

169

Pesepubiit ypok. O60011eHIE
M CHCTEMAaTHu3alus 3HaAHUH I10
teme "dusrka aTOMHOrO siapa u
AJIEMEHTAPHBIX YACTHIL"

https://m.edsoo.ru/3RSUUIP8G

170

PesepBubriit ypok. O600meHne
U cucreMartu3anuia 3HAHWUH 110
Teme "DIEeMEHThI
actpodu3uxu"

https://m.edsoo.ru/GQDTDSIRQ

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

170
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHPOBATh HA IPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUH
COBPEMEHHOM Hay4YHOM KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

Y4uThIBaTh T'paHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENIEH:
MarepuaigbHas TO4YKa, WHEpPIHAIbHAs CHCTeMa OTCYETa, aOCOIOTHO
TBEPAOE TENO, UACAIBHBIN Ta3; MOAEIH CTPOEHUS Ta30B, XKUJIKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DIIEKTPUUYECKHM 3apsig — IIPU PELIECHUU
(dbu3znueckux 3aaa4y

10.3

PacnioznaBath ¢u3nyeckue sBieHUs (Mpolecchl) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KHHETHUECKOW TEOPHH
CTPOCHHS  BEIIECTBA W  DJJCKTPOJUHAMHUKH:  pPaBHOMEpPHOE M
PaBHOYCKOPEHHOE MPSIMOJUHEHOE ABUKEHHE, CBOOOAHOE MaJeHHUE TeT,
JBYDKEHUE MO OKPYXHOCTH, MHEPLMs, B3aUMOJCHCTBUE Tell; Tuddy3us,
OpOYHOBCKOE JABMKEHHE, CTPOCHUE XKHUJIKOCTEH U TBEPABIX TN, U3MEHEHHE
00béMa Ten mpW HarpeBaHUW (OXJIAXICHHWH), TEIUIOBOE PaBHOBECHE,
UCIIapeHHue, KOHJEHCAllUs, IUIABJICHUE, KpUCTAUIM3alusl, KHUIIEHUE,
BJIQ)KHOCTh BO3/yXa, IOBBIIIEHUE JABJICHUS Ira3a IIPU €ro HarpeBaHUM B
3aKpBITOM COCYZ€, CBSI3b MEXAYy IapaMeTpaMu COCTOSHHs ras3a B
U30IIpOLIecCcax; IEKTPU3ALM Tel, B3aUMOJICHCTBUE 3aps10B

10.4

OnuceiBaTh MCXaHHUYCCKOC JBWXKCHUC, HCIIOJIb3YA (1)I/I3I/I‘ICCKI/I6
BCJIIMYMHBI: KOOpAWHATa, IIYyThb, INEPEMCHICHUC, CKOPOCThb, YCKOPCHHUCE,
Macca Teja, Cuja, UMIIYJIbC TE€JIa, KHHCTUYCCKAA SOHCPIrusd, IOTCHIWAaJIbHAA
OHEPIuA, MCXaHUYCCKasi pa60Ta, MCXaHN4YCCKass MOIIHOCTD, ITPH OIIMCAaHUHN
IIpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘ICCKI/II71 CMBICJI UCIIOJIB3YEMbIX BCIIMYUH, UX
0003HAYEHHUSA U CAWHHNIBI, HAXOOUTH Q)OpMYHLI, CBA3BIBAOIIUC JAHHYIO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh U3y4€HHbIE TEIJIOBBIE CBOICTBA TEJI U TEIUJIOBBIEC SBIICHHUS,
UCTOJIb3Ys (PU3MUYEeCKHEe BEIMUMHBI: JaBJICHUE ra3a, TeMIIepaTypa, CpeaHss
KMHETUYECKasT ~ JHEprus  XaOTHUYECKOTO  JBWXKEHMSI  MOJIEKYII,
CPEIHEKBAaJpaTU4YHAsl CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS 3Heprusi, paboTa raza, KodQQHUIHUEHT MOJIE3HOTO JeHCTBUS
TETJIOBOTO JIBUTATEJISA; TPU ONTUCAHUU MTPABUIBHO TPAKTOBATh (PU3MUECKHIMA
CMBICJI UCTIOJIb3YEMbIX BEIMYUH, UX 0003HAYEHUs U €IMHUIIbI, HAXOIUTh
(opMyInbl, CBS3BIBAIOLIME AAHHYIO (U3NYECKYIO0 BEIWYMHY C JIPYTUMHU
BEJIMYUHAM




10.6

OnuceiBaTh  U3y4€HHBIE DJIEKTPUYECKHE CBOMCTBA  BEIlECTBA U
ANIEKTPUYECKHE SABJICHHS (TIPOLIECCHI), UCHOIb3Ys (PU3MUECKHE BETUUNHBI:
JNIEKTPUYECKUHN 3apsf, JJIEKTPUYECKOE I10JIe, HaAIpPSKEHHOCTh I10JI,
MIOTEHIMAJ, Pa3HOCTb IOTEHUHAJIOB;, IPU ONHMCAHWUM IPABUIIBLHO
TPAaKTOBaTh  (U3UYECKUH  CMBICI  HCHOJB3YyEeMBIX  BEIWYHMH, UX
0003HaueHHs M CMHULIBI;, YKa3bIBaTh (YOPMYIbI, CBSI3BIBAIOIINE JaHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMH BeTUINHAMH

10.7

aHANM3UPOBaTh  (U3MUECKUE TPOLECCHl W  SBJICHUSA, HCIOJB3YS
¢u3nveckre 3aKOHBI M MPUHIIMIBL: 3aKOH BceMupHOro Tsarotenus, I, II u
III 3akoHBI Hpr0TOHA, 3aKOH COXpAaHEHUs MEXaHUYECKOM DHEPTUH, 3aKOH
COXpAaHEHUs UMIIyJIbCa, MPUHLOUN CYNEPHO3ULIHMH CWJI, [PHHIMNI
PaBHOIIpaBHsl  HMHEPUUAIBHBIX  CHUCTEM  OTCYETA;  MOJEKYJIAPHO-
KMHETUYECKYK0 TEOPHUIO CTPOEHHUS BEIIECTBA, I'Aa30BbIE 3aKOHBI, CBS3b
CpPeIHEH KHHETHYECKOM DSHEpPrMU TEIUIOBOTO JIBMKEHUS MOJIEKYNI C
aOCOIOTHOW TeMIepaTypoil, MepBbIM 3aKOH TEPMOJMHAMHUKHU; 3aKOH
COXpaHEHUs AEKTPUUECKOTO 3apsaaa, 3akoH KylloHa; mpu 3TOM pa3iandarb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHUeCKOE€ BBIpAKEHUE U
yCIIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSCHAT, OCHOBHBIC TPUHIUIIBI JIEHCTBHUSI MAIllUH, TPUOOPOB U
TEXHUYECKUX  YCTPOMCTB; pa3inyaTh YyCIOBUA HMX 0€30MacHOro
WCIIOJIb30BAHUS B TIOBCETHEBHOM KU3HU

10.9

BEIMONHATE SKCIEPUMEHTHI 10 MCCICIOBAHUI0 (DPU3NYCCKUX SIBICHUH |
MPOIECCOB C HCIIOJIE30BAaHMEM MPSIMBIX W KOCBEHHBIX W3MEPEHUI; MPH
stoM (dopmynupoBaTh TMpobiemMy (3agady) W THUIOTE3y YYEOHOTO
AKCIIEPUMEHTa, COOMPaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000PYI0BaHMUS,
IIPOBOJIUTH OTIBIT U (POPMYITHUPOBATH BHIBOIBI

10.10

OCYH.[CCTBJ'IHTB IIPpsAMBIE U KOCBCHHBIC U3MECPCHUA (bI/ISI/ILICCKI/IX BCJIIMYMH,
IIpu 3TOM BI)I6I/IpaTI> ONTUMAJILHEIN CIIOCOO HU3MCPEHUA U HUCIIOJb30BaTh
HN3BECTHBIC METOAbI OLICHKHU HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

I/ICCJ'IGI[OBaTB 3aBUCUMOCTH MECXKOY (bHSI/I‘leCKI/IMI/I BCJIIMUYMHAMH C
HCIIOJIb30BAHUEM  IIPAMBIX I/I3MepeHHI>'I; IIpu S5TOM KOHCTPYHUPOBATH
YCTAaHOBKY, (bl/IKCI/IpOBaTB PE3YJIbTAThL HOHy‘IGHHOﬁ 3aBUCHUMOCTH
(1)I/ISI/I‘IGCKI/IX BCINYMH B BHUAC Ta6J'II/II_I n l"pa(i)I/IKOB, ACJ1aTh BBIBOJBI IIO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

Cobmnronath npaBuiia 6€300aCHOTO TPya IpU MPOBEICHUN HUCCIIEA0BAaHHMA
B paMKax Y4eOHOro »SKCIepUMEHTa, Y4eOHO-HCCIEeNI0BATENbCKON H
IPOEKTHOM AEATEIIbHOCTU C MCIIOJIb30BAaHHEM U3MEPUTENIBHBIX YCTPOICTB
1 1aGOPaTOPHOTro 00OPYAOBAHUS

10.13

Pematp pacuéTHble 3amauM ¢ SIBHO 3aJaHHON (DU3MYECKONH MOJENbIo,
UCTIOJB3Ys (PU3HUeCKre 3aKOHBI M TPUHIIUITBI; HA OCHOBE aHAIN3a YCIOBUS
3a/1a4u¥ BEIOUpATh (PU3HUECKYIO MOJEIb, BBIACIATh (PU3NUIECKHIE BETHUNHBI
u GopMynibl, HEOOXOIUMBIE asi €€ pelIeHHs], MPOBOIUTH PACUETHl U
OIICHUBATh PEAIbHOCTh MOJYUEHHOTO 3HAaYCHHS (PU3UIECKON BETUUHUHBI




10.14

Pemrats Ka4eCTBECHHbBIC 3a/1a4u: BBICTPANBaTh JIOTUYECKH
HENIPOTUBOPEUMBYIO LENOYKY DPACCYXKICHUH C ONOPOM HAa W3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3NYeCcKUe SBICHUS

10.15

Wcnonb3oBarh mOpu  pelmieHUMM  y4eOHBIX  3aJad  COBPEMEHHBIE
WHPOPMALIMOHHBIE TEXHOJOTMH JJIsl TOWCKA, CTPYKTYPHPOBAHHMSA,
UHTEpPIPETAllMM U MPEACTaBICHUS Y4eOHOM M HaydyHO-IOIYJISIPHOU
UHPOpPMALIMK, TOJYYEHHOW M3 pPAa3IMYHBIX HMCTOYHUKOB; KPHUTHUYECKH
aHAIIM3UPOBATH M0JIy4aeMyI0 HH()OPMALUIO

10.16

[IpuBoauTh mHpHUMEpHl BKJIAJa POCCUICKUX U 3apyOekHBIX YUYEHBIX-
(bM3UKOB B pa3BUTHE HAYKH, 0OBSICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA,
B Pa3sBUTUC TCXHUKU U TEXHOJIOTUHU

10.17

Hcnonb3oBaTh TeopeTHUECKHE 3HaHUS N0 (PU3UKE B MOBCEAHEBHOM KU3HU
g oOecrnieueHus: 0Oe30macHOCTH MpH oOpalleHuu ¢ mnpubopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, ISl COXPAHEHHS 30POBbS U COOIOICHHS
HOPM 3KOJIOTMYECKOT'0 MIOBEICHUS B OKPYKAIOLIEH cpene

10.18

PaGorate B rpymme ¢ BBINOJHEHHEM paA3IUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATH Pa0OTy TPYIIIIBI, PAMOHATLHO PAaCIPEIeIsaTh 00S3aHHOCTH
" IJIaHUPOBATh ACATCIIBHOCTb B HECTAHAAPTHBIX CUTYAIUAX, aJC€KBATHO
OLCHMBATh BKJIaJ KaXJIOro #H3 YYaCTHUKOB TPYIIIBI B PCHICHUC
paccMaTpuBaeMoi MPoOIEMBI

11 KIJACC

Kon
NpoBepPsieMOro
pe3yJbTara

11.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001ero o0pa3oBaHusi

JleMoHCTpHpOBaTh Ha IPUMEPaxX poJib U MecTO GU3UKH B (POPMHUPOBAHHUU
COBPEMEHHOM HayYHOU KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOI TEXHUKH
U TEXHOJIOTHH, B MPAKTHYECKON NEeSATENbHOCTH IIOJCH, IEJIOCTHOCTh U
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4YuUTHIBATh I'paHuLbl MPUMCHCHUA H3YUCHHBIX (1)I/ISI/I‘IGCKI/IX MOI[CJ'I@I‘/'IZ
TOYCYHBIN BHGKTpI/I‘IeCKI/Iﬁ 3apsan, sAC€pHas MOJCJIIb aTOMa, HYKIIOHHAaA
MOJACJIb aTOMHOI'O fA[pa IIpUu pCIICHUN (I)I/ISI/I‘ICCKI/IX 3aJ1a4

11.3

PacnoznaBate ¢usnyeckue sBieHUs (MPOLEcChl) U OOBACHATH MX Ha
OCHOBE 3aKOHOB DJIEKTPOJINHAMUKH U KBAaHTOBOM (PU3UKU: dJIEKTpUUECKas
MPOBOJIMMOCTbD, TEIJIOBOE, CBETOBOE, XUMUUYECKOE, MATHUTHOE JCHCTBUSA
TOKa, B3aUMOJICHCTBHE MArHUTOB, OJIIEKTPOMATHUTHAS  WHJIYKIIHS,
JIECTBUE MAarHUTHOTO TOJIs1 HA MPOBOJHUK C TOKOM M ABUKYLIUNCS 3aps/,
3IEKTPOMAarHUTHbIE Kosie0aHus u BOJIHBI, NpsIMOJIMHEMHOE
pacmpocTpaHeHHUEe CBeTa, OTPaKEeHHE, MpeNIoMIICHHEe, HHTepQepeHIus,
TUPaKIKs U TONSIPU3aIUs CBETa, JUCTIEPCHS CBETa, POTOITEKTPUIECCKHIA




addekt (poroarddexT), cBeTOBOE NaBIeHNE, BOSHUKHOBEHUE THHEHYATOTO
CIIGKTpa  aToMa  BOJOPOJA, €CTECTBEHHas W  MCKYCCTBEHHAs
PainOaKTUBHOCTb

114

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIICCTBA (3JI€KTpI/I‘-IeCKI/Ie, MarHuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOJAUMOCTb pA3JIUYHBIX Cpel) H
JJIEKTPOMArHUTHBIE SIBJICHHUA (IPOIIECCHI), HCIONB3YS (U3NIECKHE
BEJIMYMHBL:  JJIEKTPUYECKUI  3apsl, CWIa TOKa, JJIEKTPHUYECKOE
HAITPAKCHUEC, DJICKTPUUYCCKOC COIMPOTUBJICHUEC, PASHOCTH IOTCHIHAJIOB,
OJIC, pabora TOKa, MHAYKIMS MArHUTHOTO TOJIsA, cuja AMIiepa, cuiia
HopeHua, HHAYKTUBHOCTb KAaTYIOKH, OHCPTHUA OJJICKTPUYCCKOTO H
MarHUTHOTO TIOJIEH, MEpPHOJ M YacToTa KojeOaHuNl B KoJebOaTeabHOM
KOHTYpe, 3apsg MW CWiIa TOKa B TIpOLEecce TapMOHUYECKUX
JJIEKTPOMArHUTHBIX KOJI€OaHUH, (OKYCHOE pacCTOSTHME U ONTHYEecKas
CuJia JIMH3BI; IIPU OIIMCAHHUU MNPABUIIBHO TPAKTOBATH (1)H3H‘ICCKPII>1 CMBICJI
HCIIOJB3YEMBIX BCIWYHWH, HX o0Oo3HaueHus u CAMHUIBI, YKa3bIBaTb
(hopMyIibl, CBSI3bIBAIONIME JaHHYIO (M3MUYECKYIO0 BEIMYHUHY C JAPYrUMU
BEIIMYMHaMU

11.5

OnuceIBaThL HU3YYCHHBIC KBAHTOBLIC ABJICHUSA W IPOLCCCHI, HUCIOJb3YA
(i)I/ISI/I‘-IeCKI/Ie BCJIMYHHBI: CKOPOCTH OJCKTPOMArHWTHBIX BOJIH, JJIWHA
BOJIHBI W 4YacTOTa CBETa, DHEPrUs W UMIYJIbC (OTOHA, TEPHOM
MOJTypacIiajia, SHEPTUsl CBS3H aTOMHBIX SIIEp; IPHU OTMMCAHUM MPABHILHO
TPaKTOBaTh  (U3UYECKUH  CMBICI  HCHOJB3YyEeMBIX  BEIWYHH, UX
0003HAauCHHs M CMHUIIBI;, YKa3bIBaTh (YOPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(U3NYECKYI0 BEIMYMHY C IPYTUMHU BEIWYHMHAMH, BBIYHCISATH 3HAYCHUE
(hbU3UYECKON BETUIMHBI

11.6

Ananu3upoBath (U3MYECKUE TPOIECCHl U SBJICHUS, HCIOIb3Ys
¢usznueckue  3aKOHbBI M NPUHOMNBL:  3akoH  OMa,  3aKOHBI
MOCIIEZI0BATEIBHOIO U MapajlieIbHOTO COEIMHEHUS! TPOBOJAHUKOB, 3aKOH
Jbxoyns — JleHma, 3aKkoH JJIEKTPOMAarHUTHOM HWHAYKUWH, 3aKOH
IPSIMOJIMHEHHOTO PacHpOCTPAaHEHUs! CBETA, 3aKOHbI OTPAKEHUS CBETA,
3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHHUE DiHINTeHHA i hoTodddekra,
3aKOH COXpPAaHEHHUS DJHEPruM, 3aKOH COXPAaHEHHUs WMITYJIbCa, 3aKOH
COXPAaHEHHUS DJIEKTPUUECKOTO 3apsla, 3aKOH COXpPaHEHUS MacCOBOIO
yycna, MocTynatel bopa, 3akoH paJMOaKTUBHOTO pacmaja; MpU 3TOM
pa3nuyuaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BBIPKEHUE U YCTIOBUS (TPAHUILIBI, 00IACTH) IPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITL HAIllpaBJICHUEC BCKTOpPa HWHAYKIIHUUW MArdvuTHOTO IIOJIA
IMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIBI HopeHua

11.8

CTpouTh M OMHCHIBATh M300paKEHUE, CO3AaBAEMOE IIIOCKHM 3€pPKajoM,
TOHKOHW JTUH30U

11.9

BBITIONHATE SKCIIEPUMEHTHI TI0 MCCIEIOBAHUIO (DU3HUECKUX SIBICHHUUA H
MPOLIECCOB C UCIOJB30BAaHUEM MPSIMBIX MU KOCBEHHBIX HM3MEpPEHUH; MpH
aToM (opmynupoBaTh TpobiemMy (3amady) HW TUIOTE3Y Y4eOHOTO




9KCIIEPUMEHTA, cOOMpaTh YCTAHOBKY U3 IPEII0KEHHOTO 000pyH0BaHuU,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OcymecTBIATh NPSMbIE U KOCBEHHBIE H3MEpEHHs (PU3HMUECKUX BEINYMH;
MIpU 3TOM BBIOMPATh ONTUMAIBHBIA COCOO M3MEPEHUS M HCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOIPEIIHOCTEN U3MEPEHU I

11.11

UccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEIWYMH C HCIOJIB30BAHUEM
IPSIMBIX U3MEPEHUI; IPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (PHKCHPOBATH
pe3ynbTaThl TMOJMYYEHHOW 3aBUCUMOCTH (DM3UYECKMX BEIUYUH B BHUJE
TaOJIUI] ¥ TPaPUKOB, JIEIATh BEIBOJBI 110 PE3YyIhTaTaM HUCCIICIOBAHUS

11.12

Colmrogath paBuia 0€30MacCHOTO TPYAa MPH MPOBEACHUH MCCIIETIOBAHUN
B paMKax y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-UCCIIENIOBATEILCKON U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB
1 1a00paTOPHOTO 000PYIOBAHUS

11.13

Pemats pacuéTHble 3a7aud ¢ SIBHO 3aJaHHOM (DU3MUECKON MOJENbIO,
WCIOJIb3YS (PU3UUECKHe 3aKOHBI U IPUHIIUITBI; Ha OCHOBE aHaJIn3a YCIIOBUS
3a/1auM BbIOUpaTh (PU3UUECKYIO MOJIEIb, BBIACNATH (PU3NUECKHUE BETUUNHBI
u Qopmynbl, HEOOXOIUMBbIE Al €€ pelIeHMs], MPOBOIUTH PACUETHI U
OIICHUBATh PEAIbHOCTb MOJYY€HHOTO 3HaYeHUs (PU3NUECKON BETUUHUHBI

11.14

Pemate KaueCTBCHHBIC 3a/1a4u: BBICTpPAWBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IEMOYKY PACCYXJECHUNH C OMOpOd Ha H3ydEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKUE SABIICHUS

11.15

Wcnonb3oBath mpu  pemieHUH — y4eOHBIX  3aJad  COBPEMEHHBIE
nH(OPMALIMOHHBIE TEXHOJIOTUM JIi TOHCKA, CTPYKTypUPOBaHMS,
UHTEpIpeTalii M TpeACTaBiIeHUS Y4eOHON M HaydHO-HOIMYJISIPHOU
uH(bOpMAaIIMK, TOJYYEHHON W3 pa3iIMYHBIX HMCTOYHHKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBACHATH IIPUHIUIIBI HeﬁCTBHH MalllKvH, HpI/I60pOB U TCXHHUYCCKHUX
YCTpOﬁCTB; pasjimiatb YCIOBUA HUX 0€e30I1aCHOTO HCIIOJB30BaHUS B
HOBCCHHGBHOﬁ KHU3HU

11.17

[IpuBoauTH TpHUMEpHl BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKHU, B OOBSICHEHHE MPOILIECCOB OKPYKAIOUIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJOTUI

11.18

Hcnonps30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TIOBCEIHEBHOM KU3HH
UIsl  oOecriedeHHusl O€30MacHOCTH MpU OOpalleHuH ¢ NpudopaMu u
TEXHUYECKUMU YCTPOICTBAMHU, IJIs1 COXPAHEHUS 3A0POBBS U COOTIOACHUS
HOPM 3KOJIOTHYECKOT0 NMOBEACHUS B OKpYXKatolIeH cpene

11.19

PaGotate B Tpymme ¢ BBIIOJHEHHEM pPAa3IHYHBIX COLMATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIEI, PAIIOHATBHO PACIPENENITh 00sI3aHHOCTH
U TUIaHUPOBATH JIEATENHHOCTh B HECTAHJIAPTHBIX CHUTYAIHsX, a/IEKBAaTHO
OLIEHMBATh BKJAJ KaXJIOr0 M3 YYAaCTHUKOB TPYINIBI B pEIICHUE
paccmaTtpuBaeMoit mpooIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox mpoBepsiemoro

pasaejia 3JIEMECHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUS

OU3NKA 1 METOIbI HAYHYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o mpupone. Haydnble Meronpl
MTO3HAHMS OKPYXKAIOIIEro MHpa. Pounb
JKCIIEPUMEHTA U TEOPHHM B IIPOLIECCE ITO3HAHMS
IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MonenupoBanue bu3udeckux  SIBJICHUH |
npoueccoB. Hayunble runores3sl. ®uznueckue
3aKOHBI U Teopud. ['paHUIBI TPUMEHUMOCTU
¢uznyeckux 3akoHOB. [IpUHIMO COOTBETCTBUS.
Ponrb um wMecto ¢usuku B (GOpMUPOBAHUU
COBPEMEHHOM HAydyHOM KapTHHBl MHpa, B
MPAKTHYECKOHN AESITEeTbHOCTH JII0IeH

MEXAHUKA

KNMHEMATHKA

2.1.1

Mexagnueckoe  nBmwkeHne. OTHOCUTEILHOCTH
MexaHnyeckoro nBrokeHusa. Cucrema oTcuéra.
Tpaektopus

[lepememienue, cKopocTh (CpedHsisi CKOPOCTb,
MT'HOBEHHast CKOPOCTb) u yCKOpEeHHue
MaTepUaIbHOW TOYKM, HX TMPOEKIUH Ha OCH
cuctembl koopauHaT. CrokeHue nepeMenieHui u
CJIOEHHE CKOpocTeit

2.1

PaBHOMepHOE U PaBHOYCKOPEHHOE
IpsIMOJIMHEITHOE JIBUKCHHUE. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS,
OyTH W TEPEeMEIIEHUS MaTepUaIbHOM TOYKU OT
BpEMEHU

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
MaJcHUs

Kpuponmnueiinoe JIBHOKEHUE. PaBHOoMepHOE
JBUKEHUE MATEPUAIBHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOPOCTbh, TUHENHASI CKOPOCTh. Ilepruon u
yacroTa. LleHTpocTpeMuTENbHOE YCKOPEHUE

Texauueckue YCTpOﬁCTBaZ CIIMAOMCETP, ABUIKCHUC
CHaps 0B, HCITHBIC 1 pCMCHHBIC TICPCaavdn




[IpakTnueckue padoThl. V3MepeHHe MTHOBEHHOU
ckopoctu. HcciienoBanue COOTHOLIEHUS MEXKIY
MyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE IPOMEKYTKA BPEMEHHU
MIPU PABHOYCKOPEHHOM JIBIDKEHWH C HaYaJIbHOM
CKOpPOCTBIO, paBHOM HYyJO. M3yueHue nBUKEHHUS
mapuKa B BA3KOM )XUAKOCTU. M3yueHue NBUKEHUS
Tesa, OpPOIIEHHOTO TOPU30HTAIBLHO

2.2

JTMHAMUKA

2.2.1

[Ipuanun otHocutenbHOCcTH [anmmes. Ilepseiit
3akoH HproToHa. IHEepuuanbHbIe CUCTEMBI OTCUETA

222

Macca tena. Cuia. [TpyuHIMI Cynepno3uiyuu cuil

223

Bropoii 3akon HeroToHa 111 MaTepranbHON TOYKH
B uHepuuansHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA /17151 MaTepuabHBIX TOUEK

224

3akoH BceMUpHOro TAroTteHus. Cuina TSKECTH.
[lepBas kocmuueckast ckopocTs. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe Ttpenue. Cuna TpeHHs
CKOJIbXKEHUS M cujia TpeHus mokos. Koaddurment
Tpenust. Cuiia CONpOTUBICHUSI TP JIBMKCHUH Tella
B KHUJIKOCTHU WJIU Ta3e

2.2.7

[TocTymarenpHOE ¥ BpallaTeIIBHOC JIBMDKCHUE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoMEHT cuabl OTHOCUTENBHO OCH BpALICHMSL.
[Ine4yo cunbl. YcinoBust paBHOBECHS TBEPIOTO TeEJla
B CO

229

Texandeckue YCTpOﬁCTBaI IO AIINITHUKH,
JABVMKCHUE NCKYCCTBECHHBIX CITYTHHUKOB

2.2.10

[Ipaktnueckue paboTel. l3yueHue ABHKEHUSA
Opycka 1Mo HaKJIOHHOM IMJIOCKOCTH TOJ IeHCTBUEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCUMOCTH CHIT
VIPYTOCTH, BO3HHUKAIOMINX B AeQopMUpyeMOn
NpY)XKHHE U PE3UHOBOM 00pasile, OT BETUYHHBI HX
nedopmarnuu. McecnenoBanue ycinoBHii paBHOBECHS
TBEPJOTO TeJA, UMEIOIIET0 OCh BPAILIEHUS

2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

23.1

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CUCTCMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHy.]'ILC CHJIBI u
N3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenus nMmnyiasca B MCO. PeaktuBHOE
JBUKEHHE




233 PaboTa cuibl
234 MOIIHOCTb CUJIBI
3.5 Kunerndeckass sHepruss MaTepUAJIbHOW TOYKHU.
o TeopemMao KMHETHYECKOM SHEPTUH
[ToreHnnaneHas 3ueprus. [loTeHumanpHas SHEPIust
3.6 yIpyro nedopMupoBaHHON IPY>KUHBI.
o [MoTteHmanbHast SHEPIUs Tena BOIHM3H
MOBEPXHOCTU 3eMITH
[ToTeHnumanpHbIe U HENOTEHIMATIBHBIE CHITBL. CBSI3b
537 paboThl HEMOTEHIMATBHBIX CHJI C HM3MEHEHHEM
o MEXAHUYECKOW DHEPTUM CHCTEMbI TeJ. 3aKOH
COXpaHEHHS MEXaHUYECKOH dHEPTHH
2.3.8 VYupyrue v Heylpyrue CTOJIKHOBEHHS
239 TexHu4eckue yCTpPOMCTBA: JBMKEHUE PAKET,
o BOJIOMET, KOTIED, MPY>KUHHBIH MTHCTOJIET
[Ipaktnueckne  pabotel.  M3yuenme  cBs3u
53.10 CKOPOCTEH  Tel  TpH  HEYOpyroM  yjaape.

HccnenoBanue cBsizu pabOTHI CHITBI ¢ M3MEHEHHEM
MEXaHUYECKOM YHEPTUU Tena

3 MOJIEKVYIJISAPHASA ®U3MKA U TEPMOJINMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU

OcHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-

311 KUHETUYECKON Teopuu. BpoyHOBCKOE IBHKEHUE.
Hudbdyzus. Xapakrtep TIBKCHUS u
B3aUMOJICHCTBUS YaCTHL] BELIECTBA
Mopenu cTpoeHHs Tra3o0B, KMAKOCTEH M TBEPIBIX

3.1.2 TeJI U OOBICHEHUE CBOMCTB BEIECTBA HAa OCHOBE
3THUX MOJEIEN

313 Macca  mousekyn.  KommdecTtBo — BelecTBa.

31 [Tocrosinnas ABoraapo
' 314 TemoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenbcus
Mopenbs uneanbHoro raza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU HUACATBHOIO
rasa
AOcomoTHas TemrmepaTypa Kak Mepa CpeaHei

3.1.6 KUHETUYECKOM DHEPruM TEIUIOBOIO JBUYKECHUS
yactul rasza. [llkana remneparyp KenbBuna

317 VYpasuenune Kianelipona — MeHneneeBa. 3akoH

JlanbToHa




I'azoBrbie 3ak0HBI. M30mponiecchl B U€aIbHOM ra3e
C MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: H30TEPMA,
u30X0pa, n300apa

TexHu4YecKue yCTpOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktnueckue padotel. M3mepenue  Macchl
BO3/lyXa B KJIacCHOM komHare. lccnenoBanue
3aBUCUMOCTU MCKAY IapaMCTpaMud COCTOSAHUA

pa3pekeHHOTO ra3a

32

OCHOBbI TEPMOJMHAMUKN

3.2.1

TepmonnHamuueckass  cucreMa.  BHyTpeHH:s
SHEPrusi TEPMOIMHAMUYECKON CUCTEMBI U CTIOCOOBI
€€ U3MEHEHUS

322

KonuuectBo TemnoTel u pabota. BHyTpeHHsd
SHEPrus OJHOATOMHOI'O UJEaIbHOIO rasa

323

Buant TeTJIOTIepeIauH: TETJIOTIPOBOJHOCTb,
KOHBEKIIMSI, W3JIydeHHe. Termmo€MKOCTh Tena.
VnaenrHasg  TEeINIOEMKOCTHL  BemiecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

324

[IepBblii 3ak0H TepMmoaMHaMuKu. [IprMeHeHue
IIEPBOT0O 3aKOHA TEPMOJMHAMHUKH K U30IPOLIECCAM.
['padpuueckas maTEpIpeTanus paboTHI ra3a

3.25

TemmoBsle  MammHbl.  [IpuHIUIIBL  ACHCTBUS
TeIJIOBbIX MamuH. [IpeoOpazoBaHusi SHEpPruu B
TeIJIOBbIX MammuHax. KoaddumueHnt mnosie3Horo
neiicteust (manee — KIIJ[) TemoBoit MammHBL.
Huxn Kapuo u ero KITJ]

3.2.6

Bropoii 3akoH TepmoauHamuku. HeoOGpatumocTb
IpOLEeCcCOB B mMpupoje. TemaoBble JBUTaTENH.
DKoJoruyeckue npoOiaemMbl TEIIOIHEPTeTUKH

3.2.7

Texunueckue yCTpoiicTBa: JIBUraTellb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOJUIIBHUK,
KOHJTUITHOHED

3.2.8

[Ipaktnueckue pabotel. M3MepeHue ynenbHOU
TEIUIOEMKOCTH

33

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHjeHcauus. VcnapeHnue u
KUTIEHHEe. YenbHas TeIuloTa MapooOpa3oBaHMSL.
3aBUCUMOCTb TEMIIEPATYPHI KUIIEHUS OT JaBJICHHS

3.3.2

AGcomoTHasT M OTHOCUTENIbHAs  BJIAXKHOCTh
BOo3ayxa. HacelleHHbIl nap




3.33

Teépnoe temo. Kpucrammmueckue u amopgHbIe
Tena. AHU30TPOIHS CBOMCTB KpUCTaLIoB. XKukue
Kpucrtawuibl. COBpeMEHHbIE MaTEepHAIIbI

334

[lnaBnenue u Kkpuctaym3auus. Y IejibHas TEIIOTa
wiassenus. Cyonumanus

3.35

YpaBHEHHE TEIIOBOTO OanaHca

3.3.6

Texauueckue YCTPOMCTBA: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOT U MTOTyYEHUS
COBPEMEHHBIX MaTepuajoB, B TOM 4HCIIE
HaHOMAaTEpHAJIOB, U HAHOTEXHOJIOTUN

3.3.7

[IpakTnueckue paboThl. 3MepeHHE BIAXKHOCTU
BO31yXa

SJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DNeKTpu3anusa Tell. OJeKTpudyeckuil 3apsa. JlBa
BHU/1a DJIIEKTPUYECKUX 3apsiI0B

4.1.2

[IpoBOHUKH, TUAIIEKTPUKHU U TIOJYIIPOBOJHUKH

4.1.3

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

4.1.4

B3aumopeiictue 3apsanoB. 3akon Kymona

DIIEKTPUYECKOE oJie. Hanpsok€anocts
aneKkTpuyeckoro mnojis. [IpuHuun cyneprno3unuu.
JIuHuy HanpsKEHHOCTH JEKTPUUECKOTO TOJIS

Pabora CHII AIEKTPOCTATUYECKOTO TIOJISL.
IMorennuain. PasHoCTh IOTEHIINAIOB

HpOBO,Z[HI/IKI/I n  JUDJICKTPUKK B IMOCTOSHHOM
OJICKTPUYCCKOM I1oJIC. I[I/IBJICKTpI/I‘IeCKaH
IIPOHUIIACMOCTDb

4.1.8

DnekTpoéMkocTh. KoHneHcaTop. DIeKTpoEMKOCTh
IJIOCKOTO KOHJIEHCATOpa. DHEpPrust 3apsHKEeHHOTO
KOHJIEHCAaTOPa

Texuuyeckue yCTpOICTBa: IIEKTPOCKOIL,
EKTPOMETP,  DJIEKTPOCTAaTHYECKas  3alluTa,
3a3eMJICHHE  3JIEKTPONpHOOpPOB,  KOHIECHCATOD,
KCEpPOKC, CTPYHHBIN IIPUHTED

4.1.10

[IpakTnueckue paboTHI. H3mepenne
INEKTPOEMKOCTH KOHJEHCATOpa

4.2

IMOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

YciaoBusa CYILLIECTBOBAHUS HOCTOSSHHOTO
aieKTpuueckoro Ttoka. Mcrounuku Ttoka. Cuna
ToKa. IloCTOAHHBINA TOK




4.2.2

Hanpsxenue. 3akon OMa A7 ydyacTKa Lienu

4.2.3

DJIEKTPUYECKOE  CONPOTHBIICHHE. Y IeNIbHOE
COIIPOTHBJICHUE BEILIECTBA

4.2.4

HOCHGI[OB&TGJIBHOG, nmapaijieJIbHOC, CMCIIAHHOC
COCANHCHUC ITPOBOAHUKOB

4.2.5

PabGota snexrpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBmwxkymas cuna (mamee — DOJC) wm
BHYTPEHHEE CONPOTHBIICHUE HWCTOYHUKA TOKA.
3akoH Oma  gng  mojaHOM  (3aMKHYTOM)
3JIEeKTpUYecKol nenu. KopoTkoe 3ambikaHne

4.2.8

DOneKTpOHHAas MPOBOAMMOCTh TBEPIBIX METAJUIOB.
3aBUCHUMOCTb  CONPOTHBJIEHHUS  METAIJIOB  OT
TeMrieparypbl. CBEpXIpOBOINMOCTh

4.2.9

OneKkTpuyeckuii TOK B  Bakyyme. (CBolcTBa
3JEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBogauku. CoOcTBeHHass W MPUMECHAsI
MIPOBOJIMMOCTh TOTYNPOBOAHUKOB. CBOMCTBa p-n
nepexoja. [lomynpoBoHUKOBBIE TPUOOPHI

4.2.11

DIIEKTPUUYECKHI TOK B AIEKTPOIUTAX.
DIIEKTPOJIUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIEKTpUYECKUI TOK B razax. CaMmoCTOSITENbHBIA 1
HECAMOCTOSITENIbHBIA pa3psan. Pa3nuuHbie THUITBI
CaMOCTOSITENBHOTO pa3psana. Momnus. [1nazma

4.2.13

TexHuyeckue ycTpoicTBa: aMmepmerp, BOJILTMETD,
peocrar, UCTOYHUKU TOKa,
3JIEKTpOHArpeBaTeIbHbIE puoOoPEI,
JNEKTPOOCBETUTEIbHBIE  MPUOOPBI, TEPMOMETP
COTPOTHBIICHUS, BAKYYMHBIN U0/, TEPMHUCTOPHI U
(boTOpe3UCTOphl,  MOJYIMPOBOJHUKOBBIA IO,
rajbBaHHKa

4.2.14

[Ipaktuyeckue paboTbl. M3ydeHue cmemaHHOrO
COEJIMHEHUS PE3UCTOPOB.

WN3mepenne OJIC wucToYHMKAa TOKa M €rO
BHYTPEHHEro  compoTtuBieHus.  Habmoxenue
JJIEKTPOJIN3A

11 KVIACC




Koxa
pasjaeina

4

Koanposepsiemoro
3JIeMEHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE IIOJIE. OJIEKTPOMAT'HUTHA A MHAYKIWA

43.1

ITocTossHHBIE MAarauThl. B3aumoaelictBue
HOCTOSIHHBIX MAarHuTOB

43.2

MarnuTHoe nosie. BeKTop MarHUTHON MHAYKLIAH.
[IpyHnmn cynepnio3unuu. JIMHUKM MarHUTHOU
WHAYKIAH. Kaptuna  nmuHwmit MAarHuTHOH
WHYKIUY TIOJIS IOCTOSTHHBIX MarHUTOB

4.3.3

MaruauTHO€ 1oJie TPOBOJAHUKA ¢ TOKOM. KapTrHa
JIMHHUHI MOJIA UIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO IMPOBOJIHUKA, KATYIIIKH C
TokoM. OmneiT  Opcrena.  BzaumonelictBue
MPOBOJHUKOB C TOKOM

4.3.4

Cuna Awmrepa, €€ MO1yJib U HalpaBJICHUE

4.3.5

Cuna Jlopenua, €€ MOIydb W HaIpaBJICHHE.
JIBr>keHue 3apsyKeHHOM YacTHUIIbI B OTHOPOJHOM
MarHuTHoM noJjie. Pabota cunel Jlopenia

4.3.6

SIBIIeHNE ANEKTPOMArHUTHOW MHAYKITUU

4.3.7

IToTok BeKTOpa MAarHUTHOW MHIYKIIUH

4.3.8

OJIC wuHaykuuu. 3aKOH BJIEKTPOMarHUTHOMN
uHaykunu Gapanes

4.3.9

Buxpeoe snekrpudeckoe nosie. 9J1C uaaykuun
B MPOBOJIHUKE, IBUXKYIIEMCS MOCTYNAaTeIbHO B
OJIHOPOJHOM MarHWTHOM I10JI€

4.3.10

[IpaBuiio Jlenna

4.3.11

NunyktuBHOCTH. SIBNeHne camouHaykuuu. 3J1C
CaMOMH/IyKIINH

4.3.12

9Hepr1/151 MAaravuTHOTI'O ITOJIA KaTyHIKHU ¢ TOKOM

4.3.13

:‘)HGKTpOMaFHI/ITHOC I10JI€

4.3.14

Texuuueckue YCTpOﬁCTBaZ IIOCTOSAHHBIC
MAarduTbl, JJICKTPOMArHUTbI, 3JICKTPOABHUIATCIIb,
YCKOPUTEIIN DJICMCHTAPHBIX qaCTull,
WHAYKIIUOHHAA I1€Yb

4.3.15

[IpakTuyeckue paboThl. M3ydeHue MarHUTHOTO
10JIs KaTylIKu ¢ TOKoM. MccnienoBanue nenicteus
IIOCTOSIHHOTO MAarHuTa Ha pPaMKy C TOKOM.
WccnenoBanue  gBIEHUS  AIEKTPOMArHUTHOM

UHAYKIAN

KOJIEBAHWA 1 BOJIHBI




5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenpHas cUcTeMa. CBobOoHbBIC
KoJeOaHusl. I"apmonnueckue KoJie0aHusl.
[Tepuon, yactora, ammmuTyaa u ¢asza KoJieOaHmit

[IpyxuHHBIN MAasiITHUK. MaremaTnyeckuii
MasTHHUK

YpaBHeHue TapMOHUYECKHAX KoJIeOaHu .
Kunematnueckoen JIUHAMUYECKOE OIHMCAHHE
KOJIeOATEeIbHOTO JIBIXKECHUS

[IpeBpamienue >HeEpruM MNpU TaPMOHHYECKUX
koneOaHusx. CBsA3b AaMIUIUTYAbl KOJeOaHUMU
MCXOJIHOM BEJIMYHMHBI C aMIUITUTYIaMH KOJIeOaHU
€€ CKOPOCTH M YCKOPEHUS

KonebarenbHblit KOHTYD. CBoOo1HBIE
QJIEKTPOMArHUTHBIE KOJICOAHUSI B HICAUTHHOM
KOJICOATEThHOM KOHTYpe. AHAIOTHS MEXIY
MEXaHHYECKIMH " AIIEKTPOMArHUTHBIMH
konebanusmu. ®@opmyna TomcoHa

3akoH COXpaHCHHUA DOHEPIrMM B HACAJTIBHOM
KOJIeOaTeIbHOM KOHTYPE

BoiHyXkeHHbIE ~ MeXaHWYecKhe  KoJieOaHHUs.
Pe3onanc. Pe3onancHas kpuBasi. BeiHyX1eHHBIE
3IEKTPOMArHUTHbIE KOJIEOAHHUS.

[TepemenHbIH TOK. CunyconIabHBIN
MIEPEMEHHBIN TOK.

MOH_[HOCTB INEPEMECHHOI'0 TOKaA. AMHJII/ITy,HHOC u
HCﬁCTByIOIHee 3HA4YCHUEC CHIJIbI TOKa u
HaITPsSXKCHUA

5.1.10

Tpancpopmarop. IlpousBoacTBo, mnepenada Hu
notpeOieHue JIEKTPUUYECKON SHEPIHUu.
OKOJIOTUYECKME PHUCKM IIPU  IPOU3BOJACTBE
3IEKTPUYECKOI SHEPTHH. Kynbrypa
UCIIO0JIb30BAHUS 3JIEKTPOIHEPTUU B
IIOBCEIHEBHOM KU3HU

5.1.11

Texuuueckue yCTpOMCTBA: celicmorpad,
JIIEKTPUYECKUH 3BOHOK, JINHUM DJIEKTPOIIEpeIay

5.1.12

[IpakTrueckue paboTHI. Hccnenosanne
3aBHCHMOCTH NEpUoJia MaJlbIX KoJeOaHui rpy3a
Ha HUTU OT JUIMHBI HUTU M Macchl TIpy3a.
HccnenoBanue NEepeMEHHOTO TOKa B LENU U3
[IOCJIEIOBATEILHO COCAMHEHHBIX KOHJIEHCATOPA,
KaTYIIKU U PE3UCTOPA




5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, YCIIOBHS
pacIpoOCTpaHEHHsL. ITepuon. CkopocTh
pacrpocTpaneHus u JyinHa BoJHbL. [lonepeunsie
Y TIPOJIOJIbHBIC BOJTHBI

522

WnTepdepentus U mQpaxus
MEXaHMYECKUX BOJIH

5.23

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.
Bricora Tona. TemOp 3Byka

524

DIIeKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3TyUEHUS
3JIEKTPOMAarHUTHBIX BOJIH. Bzanmnuas
opueHrauuss BektopoB E, B wmw v B
3JIEKTPOMArHUTHOM BOJIHE B BAKyyme

5.25

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE,
MIPEJIOMJIEHUE, TOJISIpU3anus, IuQpakius,
uHTepdepenus. CKOpOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ikama >M€KTpOMAarHuTHBIX BOJIH. [IprMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIIUTIBI ~ pagWOCBSI3M W TEJICBUJICHUS.
Pannosnokarus. DJIeKTpOMarHuTHOE 3arpsi3HEHUE
OKpY>Kalolleu cpeibl

5.2.8

Texnuueckue YCTPOICTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, yJAbTPa3ByKOBas JWAarHOCTHKA B
TeXHUKEC M MEIUIIMHE, paaap, paaroNpUEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBY-neus

5.3

OIITHUKA

5.3.1

[IpssMonMHEtHOE pacmpocTpaHEHHE CBETa B
oxHOpoiHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHHUS CBETA.
[TocTpoenue n3o0pakeHuil B IIIOCKOM 3epKaje

5.33

HpeHOMHeHI/Ie cBeTa. 3aKOHEBI IMPCIIOMJICHHA
cBeTa. AOCOIIOTHEIN ITOKA3aTellb IMPCIIOMIICHHA

5.34

[Tonnoe BHyTpeHHee oTpaxeHue. [IpeaenbHBI
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.35

Hucnepcusi ceta. CnoXHBIM cocTaB 0eJ0ro
ceera. [[Ber

5.3.6

Cobuparomue 1 pacceuBarolue JUH3bl. TOHKas
nuH3a. DOKyCcHOE pacCTOsHUE U ONITUYECKast CHIIa
ToHKOWH JnuH3bL. [locTpoeHue wn3zo0pakeHuil B
COOMpAalOIIMX M  pacCeMBAIOIIMX  JIMH3aX.




DopMyIia TOHKOH JIMH3BL. Y BEJIMYECHUE, 1aBACMOE
JIMH30U

537 [Ipenensl  IPUMEHUMOCTH  F€OMETPUYECKOU

OIITUKHU

WNuTepdepennus CBETA. Korepenrtnsie
533 UCTOYHUKHU. Y CJIOBHS HAOIIOJCHUS MaKCHMYMOB

1 MHUHAMYMOB B MHTEP(EPEHIMOHHON KapTHHE
OT JBYX CHH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB

Hudpakmus ceera. Judpakimonnas pemiérka.
53.9 YcnoBue HAONIONEHUS TJIaBHBIX MaKCHMYMOB

OpU MaJeHUHM MOHOXPOMATHYECKOTO CBETa Ha
TUPPAKIMOHHYIO PEHIETKY

5.3.10 [Honsipuzanus cera

TexHuueckue  yCTpOWCTBAa:  OYKHM,  JIyIa,
5311 ¢oToanmapar, NPOEKIUOHHBIH ammapar,
o MMKPOCKOII, TEJECKOI, BOJOKOHHAs OITHKA,

TUpaKIOHHAs PeIETKa, TOISIPOUa

[IpakTueckue paboTsl. M3mepenue noxazatens

5312 TIPETOMIICHHSL. HUccnenoBanue CBOWCTB
e u300pakeHuii B JIMH3aX. Ha6monenue

JUCTICPCHUHU CBECTA

DJIEMEHTBI CITIELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

['panunbt MPUMEHUMOCTHU KJIACCUYECKOM
MEXaHUKH. [TocTynatet TEOpUHn
6.1 OTHOCUTEIIbHOCTH: WHBAapPHAHTHOCTb  MOJYJS

CKOPOCTH  CBeTa B  BaKyyme, IPHHIIHII
OTHOCHUTEJILHOCTHA DHUHINITEHHA

OTHOCHUTENHLHOCTD OJHOBPEMCHHOCTH.

6.2
3aM€I[J'IeHI/Ie BPEMCHHU U COKpalll€CHUC NJIWHBL

6.3 DHeprus U UMIYJIbC CBOOOHOM YaCTHIIBI

CBsi3b  Maccel € DHEPrued W UMIIYJIBCOM
6.4 CBOOOJTHOM YaCTHIIBI. DHEPIHUs TIOKOS CBOOOHOM
YACTULBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

®oronsl. Dopmyna Ilnanka cBsA3M DHEPIUU
7.1.1 ¢oTOHA € ero 4yacTOTOH. DHEprus W HUMILYJIbC
dotoHa

OtkpeiTHE U HccaenoBaHue  (poTorddexra.
OmnbiTel A.T'. CroneroBa. 3akoHb! poTod(hdexTa




VYpaBuenue OifHmrTeliHa a8 GoTodddexTa.
«Kpacnas rpanuna» gortosdpdexra

7.1.4

Hasnenue cBera. OnbiTel [1L.H. Jlebenena

7.1.5

XUMHYECKOE JIEMCTBUE CBETA

Texauueckue yCTpOHCTBA: (bOTO3IEMEHT,
doToaTuuK, CoTHEUHAs OaTapesi, CBETOIHO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mogenb aroma Tomcona. OmnbiTel Pezepdopna
10 UCCIICIOBAaHHUIO CTPOCHHS aTOMa.
[Lmanerapnas MoJienb aroMa

7.2.2

[Toctynater bopa. M3nydeHue u moriomeHue
(OTOHOB IpH Mepexoe aToMa ¢ OJHOTO YPOBHS
SHepruu Ha Apyroil. Buasl cmektpoB. Crnektp
YPOBHEW 3HEPrUH aToMa BOAOpOaa

7.2.3

BosHoBBIE cBOiicTBa yacTuil. BonHel e bpoiimns.
KopnyckynsipHO-BOIHOBOM JTyajiu3M.
Judpakims 31eKTpOHOB Ha KpUCTaJIax

7.2.4

CnoHTaHHOE nu BBIHY>XXKICHHOC HU3JTyUCHHUC.
YCeTpoicTBO M MPUHIUTT paOOTHI Jiazepa

7.2.5

TexHuueckue  yCTpOMCTBa: CIIEKTPATbHBIN
aHanu3  (CIEKTPOCKOIT), Jiazep, KBAHTOBBIM
KOMIIBIOTED

7.2.6

[IpakTuueckue paboTHI. Hab6mronenue
JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoabl HaOIIOAEHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTtkpbiTHE pPaZliOaKTUBHOCTH. OnbIThI
Pesepdopna mo  ompenmeneHuro  cocraBa
pannoakTuBHOrO u3nydyenus. CBoiicTBa ambda-,
Oera-, ramma-Hu3JIy4eHusl. Bnusnue
PaZlMOaKTUBHOCTH Ha )KMBBIE OPraHU3MBbI

7.3.3

OtkppiTHe TpoTOHA M HelTpoHa. HykioHHas
mMozens sapa [eiizenGepra — MBanenko. 3apsia
anpa. MaccoBoe uucio sapa. M3o0Tomnsl

7.3.4

Anbda-pacnaa. DJAEKTPOHHBIM W MO3UTPOHHBIHI
Oera-pacrnaf. INamma-usnyuenue. 3aKoH
PaTMOaKTUBHOTO pacrnaja

7.3.5

DHeprus CBs3U HYKJIOHOB B spe. SIIepHbIe CUITBL.
JedexT maccrl siapa

7.3.6

HI[CpHBIC pCaKkIuu. I[eJ'IeHI/Ie W CUHTC3 SAJCP




7.3.7

Snepubiii  peaktop. TepMoOsAEpHBIM CHHTES.
[TpoGiemMbl 1 IEPCTIEKTUBHI SACPHOI YIHEPTETHKH.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON IHEPTETUKU

7.3.8

OnemeHTapHble YacTulbl. OTKPBITHE O3UTPOHA.
@yHIaMEHTAIIbHBIE B3aUMOICHCTBUSA

7.3.9

TexHuueckue yCTpOWCTBA: JTO3UMETP, Kamepa
Bunbcona, siepHblil peaktop, aToMHas 6om0a

7.3.10

[IpakTnueckue pabotsl. MccnenoBaHue TpEeKOB
gacTull (1o rOTOBBIM GoTOrpadusim)

OJIEMEHTBI ACTPOOU3UNKU

8.1

Bupn 3Bé3nnoro neba. Co3Be3aus, spKue 3BE3BI,
IIJIaHETHhI, UX BUJIUMOC IBUKCHHUC

8.2

Conneunas cuctema. [lmaHeTsl 3eMHOM Tpynmbl.
[1aHeThI-ruranThl U UX CIYTHUKH, KapIUKOBBIE
mwiadeThl. Manble Tesra COJTHEUHOU CUCTEMEI

8.3

Comnne, dorochepa u armochepa. CosiHeuHas
AKTUBHOCTH

8.4

Hcrounuk sueprun CosiHIA U 3BE3]

8.5

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb,  paguyc,  TeMIleparypa,  HX
B3aUMOCBs3b. J{narpaMma «CHeKTpaIbHBIN Klacc
— CBETHUMOCTDY. 3BE3 LI IJIaBHOU
MOCIIEZIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTb) TUISt 3BE3] [JIaBHOM
MOCIIEZI0BATEILHOCTH

8.6

Bnytpennee ctpoenue 38&31. COBpeMEHHbIE
MPEJICTABICHHUS. O MPOMCXOXKJIEHUU M SBOJIOIHH
CouHIa ¥ 386311, DTamnkbl )KU3HU 3BE3]

8.7

Mnineunsiit [1yts — Hamia I'anaktuka. CrivpanbHast
cTpykrypa ['amakTuku, pacnpeaeneHue 3BE3,
ra3za v npumi. [lonoxenue u nuxxenune ConHLa B
TI'amakTuke. IInockas u chepudeckas
noacuctemsl ['anakTuku

8.8

Tunel ramakruk. PaguoranakTMku M KBas3apbl.
YEpHble ObIpEI B sApax rajJakTUK

8.9

Bcenennas. Pacmmpenune BceeneHHoil. 3akoH
Xabbna. Paszberanme ramaktuk. Bospact wu
paguyc Bcenennoii, Teopust bonbiioro B3peiBa.
Mopgens «ropsiueri BcenmeHnHoii». PenukrtoBoe
U3JIy4CHHE




8.10

Macmrradbuas
MeraranakTuka.
aCTPOHOMUH

CTpYKTypa
Hepeménnsie

Bcenennon.
POOIIeMBI




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

CpopMHpPOBAHHOCT, YMEHMM paclio3HaBaTh (PU3UYECKUE SBIICHHS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YyYEHHBIX 3aKOHOB

Brnanenne ocHoBomosiararomuMu - QU3MUECKUMH  TIOHSATHUSAMH U

BEJIMYMHAMH, XapaKTEPU3yIOLUUMHU (PU3NUECKUE TIPOLECCHI

ChopMHpPOBAaHHOCTP YMEHHMH TPUMEHSATHh 3aKOHBI KJIACCHUECKOU
MEXaHHUKH,  MOJEKYJIsIpHOH  (QU3MKM U TEPMOJIMHAMUKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (U3MKH I aHaM3a U OOBSICHEHUS
SBJIEHUN MUKpPOMHpA, MAaKpOMHUpA U MErammpa, pa3jinyarb YCIOBHS
(rpaHuIBl, 006JaCTH) MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB, TOHUMATh
BceoOmMii xapakTep (QpyHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTh
UCIOJb30BAHUS YaCTHBIX 3aKOHOB; AaHAIM3MPOBATH (PU3NYECKHE
MIPOLIECCHI,  HMCHOJB3ysl OCHOBHBIE  IIOJIOKEHHS, 3aKOHBI U

3aKOHOMCPHOCTH

ChopmMupoBaHHOCTh YMEHHS pa3ivyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUIN )

ChopmupoBaHHOCTh YMEHMsI pelIaTh pacyETHBIE 3a7auyd C SBHO
3aJlaHHOM M HESIBHO 3aJJaHHON (PU3UYECKON MOJEINbI0: HA OCHOBAaHUU
aHaJu3a YCIIOBUSA BbIOMpaTh (U3NYECKUE MOJENH, OTBEYAIOLIUE
TpeOoBaHUAM 3a/auu, MPUMEHSITh bopmyIbL, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYJNaThl  (U3UYECKUX TEOpUH  MpHU
UCIIOJIb30BAHUU  MaTeMaTHYeCKMX METOJOB peIlleHus  3ajad,
OPOBOAUTH pPacy€Thl Ha OCHOBAaHUM UMEIOMIMXCS  JIAHHBIX,
aHAJIM3UPOBATh PE3yJbTATHl U KOPPEKTUPOBATH METOMbI PEIICHUS C

y‘IéTOM MOJIYYCHHBIX PE3YJIbTATOB

Pemate xauecTBeHHbIE 337a4M, TpeOyrolue MPUMEHEHHs 3HaHUM U3
pa3HBIX Pa3JIeNIOB LIKOJBHOTO Kypca (U3MKH, a TaKKe MHTETrpaluu
3HAHMM U3 JpYrMX MpeAMETOB €CTECTBEHHOHAYYHOIO IMKJIA:
BBICTPAaNBaTh JIOTUYECKYIO LETMIOYKY PACCYKJIEHUH C ONOpOH Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHHUA




Bnanenne  OCHOBHBIMM ~ METOAAMH  HAy4HOTO  IO3HAHMA,
UCIOJBb3yeMbIMU B (DU3UKE: MPOBOJUTH NPSMBIE M KOCBEHHBIC
U3MEepeHus: (PU3NYECKUX BEIMYMH, BBIOMpAsi ONTUMAIBHBIA CHOCO0
U3MEPEHUS U MCIIOJIB3Ys M3BECTHBIE METOIbI OI[CHKH MOTPEIIHOCTEH
U3MEPEHUH, TPOBOJUTH HCCIECIOBAHNE 3aBHCUMOCTEH (hru3ndecKux
BEIMYMH C HCIOJB30BAHUEM TMPSMBIX HM3MEpPEHH, OOBICHATH
HOJTy9EeHHBIC PE3YyIbTAThI, UCHOJB3YS (PU3NIECKUE TEOPHH, 3aKOHBI U
HIOHSITHSA, U IeNaTh BBIBOJBI; COOJIOAATH MTpaBmIa 0€3011acHOTO TPy/a
MIPH IPOBEICHUH MCCIIIOBAaHHIA B paMKaX y4eOHOTO IKCTIEPUMEHTA U
y4eOHO-UCCIEeIOBAaTEIbCKON  IEATEIBHOCTH C  HCIHOJIb30BAHUEM
IUQPOBBIX ~ M3MEPUTENFHBIX ~ YCTPOWCTB W J1aDOPaTOpHOTO

000pyI0BaHUSA

CpopMHpPOBAaHHOCT, YMEHHW  aHaIU3UpOBATh U  OIEHUBATH
MOCTEACTBUSL  OBITOBOM ¥ TPOW3BOJCTBEHHOW  JIEATEIHLHOCTH
YeJIOBEKa, CBA3aHHOW ¢ (PU3WYECKUMH TIpOIECCaMH, C TIO3HITHI
9KOJIOTUYECKOM O€30TacHOCTH; TMPEACTAaBICHUNH O paIiOHATILHOM
MPUPOJIOTIONIL30BAaHUHU, a TakKe pa3yMHOM  HCIIOJIb30BAHHH
JOCTMKEHUM HAyKd W TEXHOJIOTMWA JUIsl JAJIbHEHIIEro pa3BUTHS

4eJI0BEYECKOr0 00IIecTsa

OBnageHue pa3IUYHBIMU criocobamMu  paboThl ¢  HMHQpOpManUEH
(U3NYECKOTO CONCpKAHUS C  KCIOJIb30BAaHHEM COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJIOTUH; pPa3BUTHE YMEHUH KPUTHUYECKOTO

aHaJIn3a U OLICHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmMupoBaHHOCTh  YMEHHIl MPHUMEHSITh OCHOBOIIOJIAraloLIue
ACTPOHOMMYECKHE TOHSTHUS, TEOPUU M 3aKOHBI JUId aHaiau3a |
00BsicHEHUS (PU3UYECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3MHBIX CHUCTEMaX, B MEKIaJIaKTHUYECKON cpene; IBUKCHHS

HeOECHBIX TeJI, DBOJIIOLMH 3BE311 1 Beennennoi




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
11O ®U3UKE

Kon Kon
pasaeaa/t 3JjieMe IIpoBepsiemMblii 3JIeMEHT COAePKAHUS
eMbl HTa
1 MEXAHUKA
1.1 KNUHEMATHUKA
11 Mexanudeckoe JIBUKEHUE. OTHOCHUTENBHOCTH
o MEXaHU4eCKOTO ABMKeHus. Cuctema oTcuéra
MarepuanbHas TOUKa.
7 TpaeKTOpHI
Eé& pammyc-BeKkTop:
Fe)=(xle ) e ) =(e)),
TpaeKTOpIIA,
IepeMeIneHIie: ’C} :
112 A}_-:;F(rzj_;F(fl):;r-;! _;Fl: X
= (Ar, Ay, A2),
yTE.
CIoxeHIle HEpeMemeHIIﬁ:
A =0y + A7,
CKOpOCTh MaTepHAIbHON TOUYKH:
. AF -,
U=— =T, =[L}1,.U1,.U__].
At |y o '
Ax , . .
v, =—| =X/, aHaIOIU4HO v, =Y,, U_=Z,.
ﬂ.r r I:l B
1.1.3
CIloKeHIE CKOPOCTEIl: 0, =0, + 0, -
Brliuncnenue nepemenieHus ¥ MyTd MaTepruaibHOU TOUKU
U NPSMOJIUHEHHOM JBH)KEHHUU BJIOJIb OCH X TIO TpaduKy
3aBHCHMOCTH Vx(t)
1.1.4




- _  AD
YCKD[JEHIIE MaTepPHAIEHOII TOYKIL a = ﬁ—\J :
L [P

Au,
H;‘ = =
At Ar—s0

=(v,),". amanorrmo a, =(v, ). a.=(v.),

[

PaBHOMEpPHOE ITPAMOIMHENHOE IBUKECHHUE:

xX(t) = xXg + Voxt

1.1.5
Uy (t) — vo, = const
PaBHOYCKOpEHHOE IPSIMOJIMHEWNHOE ABUKEHUE:!
at
x(t)=x,+u,t +——
v (t)=v, +at
1.1.6 a, = const
2 _ 2 _n c -
Uy, U, = <4, ["’2 "’1]
U, +1
TIpH IBIGKEHINI B OHOM HalpPaBIeHHH IMyTh §'= L
CBoboaHoe najzeHue. Y ckopeHue cBOOOIHOTO aieHHsl.
Vi l; ﬁo
1.1.7
Yo o
(0] Xo \'.—

JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM 0. K TOPU30HTY:




[.r{r} =x; +U, f=x+U,cosa-f

v.(t)=v,, +gt=p,5mna— gt

=0

=—g=const

{ux(r] = U, =, oS0
{gx
[=}
oy

KpuBonuHueitHoe nBuxkeHue. [[BrkeHne MaTepraibHOM
TOYKH MO OKPYKHOCTH.
VYrnoBas v IMHENHAS] CKOPOCTh TOUKH:

v = wR

[Ipu paBHOMEPHOM JABMKEHUU TOYKHU IO OKPY>KHOCTH

1.1.8
2m 5
w=—=2mv
T
. LleHTpOCTpEeMUTENIBHOE YCKOPEHHUE TOUKHU:
v? 5
Ay = F = w“R
. [losiHO€ yCKOpeHKE MaTepruaibHOM TOUYKHU
119 TBépnoe teno. [loctynarensHOe U BpaiaTesIbHOE JBUKEHHE
TBEPJIOTO TETA
1.2 JNHAMUKA
121 Hueprmansubie cuctemsl oTcuéra. [lepBriil 3akoH HbroToHa.
[Ipunuun otHOCUTENBHOCTH ["anunes
Macca tena. IInoTHOCTB BeliecTBa:
m
1.2.2 P=v
Cuna. [IpuHUMI CyNeprno3UIMKU CHUIL:
1.2.3 N c

FpaBHOAeﬁCTB =F +F+..




1.2.4

Bropoii 3akon Hetotona: 1uist marepuaibHoil Touku B 1ICO

>
>

F1 = ma1

Ap = FAt

pu

F = const

1.2.5

-—

Fl? FEI

Tperuit 3akoH Hpr0TOHA 1711 MaTEpUAIIBHBIX TOYEK:

>

Fi; = —Fy

1.2.6

3aKoH BCEMUPHOI'O TATOTCHHUA: CHUJIbI MPHUTSIKCHHUA MCKIY

TOYEYHBIMUA MAaCCaMU PaBHBI
mpm;

F=G—p3

Cuna tsoxkectu. LleHTp TskecTH Tena. 3aBUCUMOCTH CHIIBI
TSDKECTH OT BBICOTHI h HaJl MOBEPXHOCTHIO IJIAHETHI PAIyCOM

RO:
GMm

9= Ry + )2

1.2.7

Cuna ynpyrocrtu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:
Frp = uN




Cuiia TpeHus MOKOS:

Kosdduument rperns

1.2.9

[aBienue:

1.3

CTATUKA

1.3.1

—

F
MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpaliCHUA:

[M| = Fl, rae 1 — muiedo cuisl

>

F

OTHOCUTEIIbHO  OCH,  MpOXOAfAIeHd  uepe3  TOYKYy
NEPIEHIUKYISIPHO PUCYHKY

O

1.3.2

[entp macc Tena. LleHTp Macc cucTeMbl MaTepHATbHBIX

TOYCK:

- myr; + myry+...
T].I.M. =

m; +my+...

B onHOpOIHOM MOJIE TSKECTH
(g = const)

HEHTP MaCC TCJia COBIIAAACT C €TI0 HCHTPOM TAXKCECTH

1.3.3

VYcnosus paBaoBecus TBEpaoro tena B UCO:
[My+M,+...=0
\[}:"1 +F+...=0

3akoH [Tackang

JlaBnenue B xuakoctu, nokoseiics B UCO:

p =po+pgh




3akoH Apxumena:

>
>

FApx = —Fyuirecn

€CIIH TeJIO0 U >KUAKOCTh nokosarcs B UCO, To

FApx = ngBbITeCH

VYcnoBue 11aBaHus TEN

3AKOHbBI COXPAHEHINA B MEXAHUKE

NmMnynsc MmaTepralbHON TOYKHU:

p=mv

HNmMnynsc cuctemsl Tei:

p=p+p+..

3aKOH MU3MECHEHHS U COXPAaHEHUS UMITYJIbCA:
B CO

- -

Ap = A(pl + p2+- . ) = FlBHe].LIHAt + FZBHeLLIHAt+' -

B UCO , ecnin
Ap = A(py +p+...) =0

, €CITH

- -

FlBHe].LIH + FZBHeLHH+- ..=0

PeakTuBHOE JBIKEHUE

F
‘*{Aﬁg}?

PaGora cuibl Ha MaoM NEpeMCIICHUN




:1=|}?'|-|;'l'l.f'|-c05 a=F, - Ax

1.4.5

a F

D
MouHoCTEh CHIIBL:

€CJIM 32 BpeMsi
At

pa60Ta CHJIBI UBMCHACTCA HA , TO MOIITHOCTH CHIJIBI

Ad
P=— =F-vu-cosu

Al

1.4.6

Kunerndeckast sHEprusi MaTepUAIBHON TOYKH:

mv D
EKI/IH = =5

2 2m

3aKOH U3MEHEHUSI KHHETUYECKOM SHEPTUU CUCTEMBI

MarepuasibHbIX Touek: B UCO AEkun = Al + A2 + ...

1.4.7

HOTCHLII/IaJ'IBHaﬂ OHEPIHs:

JJI1 TIOTCHIHUAJIbHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTGHH

ITorenumanpHas OHCPIusA MaTepI/IaJIbHOﬁ TOYKH B
OJHOPOJHOM II0JIC TSXKCCTHU:

EHOTeHu = mgh

[ToTreHumanpHas sHEprus yrnpyro aeopMupoBaHHOTO Teja:

kx?
EHOTeHu = T

1.4.8

3aKOH M3MCHEHMS U COXpaHCHHUA MEXaHH4YeCKOM OHCPTHUH:




Euex = Espn — Emmm-
B IICO AE,;x = Agcex nenorenm. cuns

B IICO AE,ex = 0, eClI Agcex menoresn. cux = U

1.5

MEXAHUYECKUE KOJIEBAHWA 1 BOJIHBI

1.5.1

. OTO 3HAYHT, YTO

lapmonnveckne  koneOaHUST ~ MaTEepUaIbHOM  TOYKH.

Ammuutyna u ¢asza xonebanuii. Kuaemarnueckoe onvcanue:
x(f) = Asin( @t +o,),
v () =x'.
a(n=(v ), =—o"xf) =a +a'x=0,
TZIe X - CMEIIEHHE U3 PaBHOBECHSI.

JlnHamMuyeckoe onucaHue:

rIe

E, = —kx.

DHepreTHyecKoe OTIMCaHKe (3aKoH COXpaHCHUS

MEXaHUYECKOM YHEPTHUH):

CBs3b aMIUTUTYJBI KOJEOAHWH CMEIIEHUS MaTepuaaibHON

TOYKH C aMIUIMTyIaMU KojeOaHui e€ CKOPOCTH U YCKOPEHHUS:

Upe =04, a__ =04

1.5.2

[Tepuona u yacToTa KoJIeOAHUIA:
2 1

0 A"

Hepnon MaJlbIX CBO6OI[HHX KOoJIeOAaHMH MaTeMaTHYSCKOTO
MassTHHKA:

T=21\{I
E

[Teprona cBoOOTHBIX KOJEOaHH TPYKUHHOTO MasiTHUKA!




1.5.3

Brenyxnennsie konebanus. Pesonanc. Pesonancuas kpubast

1.5.4

[lorepeynsle W NPOAOJBHBIE  BOJIHBI. CkopocTb

pacIpOCTpaHEHMS U IJIMHA BOJIHBL:

v
A=vT =—
v

WNuTtepdepennus u nudpaxius BoJIH

1.5.5

3Byk. CKOpOCTb 3BYyKa

MOJIEKVYJISAPHASA ®U3MKA. TEPMOJINHAMUKA

2.1

MOIJIEKYJISIPHASA ©OU3MKA

2.1.1

Monenu cTpoeHus ra3oB, XKUAKOCTEW U TBEPABIX Tel. [lycTh
TepMOAMHAMHUYECKass cuctemMa (Teno) cocrout u3 N

OJIMHAKOBBIX MOJIEKYJ. Torga KOJIU4ecTBO BEIIECTBA
N m

vV=—=
Ny

rae
Ny

— 4ucao ABOraJpo, m — Macca CUCTeMBI (Tena),
U

— MOJIIpHaA MacCa BCHICCTBA

2.1.2

TemnnoBoe ABMKEHHE ATOMOB U MOJICKYJI BCIICCTBA

2.1.3

BzanMmopelicTBue 4yacTHIL BEIIECTBA

2.14

Huddy3us. BpoyHoBckoe ABUKEHHE

2.1.5

Mogens ngeanpuoro raza 8 MKT

2.1.6

CBs3b MCKAY NaBJICHUEM U CpCI[HCﬁ KHHETHYSCKOU 3HepFHeI>'I
MMOCTYNATCIILHOTO TCIIJIOBOT'O ABUIKCHU A MOJICKYJI HACAJIBHOTO

rasza (ocHoBHoe ypaBHeHne MKT):

1 (mo*| 2 —
p=-myw'=n-| ———|=n-__
\2 )73




rzae m0 — Macca OTHON MOJIEKYJIBI,
N

n=v

- KOHIIEHTpAIs MOJIEKYJI

2.1.7 AbcomoTtHas Temneparypa: T =t +273K

CBsi3p  TemIepaTypsl raza CcO CpeaHed KHHETHYECKOM

3H€pFI/I€I71 MMOCTYNATCJIbHOTO  TCILUIOBOTO  JIBMOKCHUA €TI0

MOJIEKYIL:
2.1.8 ] 2
Emrzim""‘v =Ek]‘“
L2 2

2.19 VYpasuenue p = nkT

Mogenp ueansHOTO Ta3a B TEPMOIMHAMHUKE:

| Vpaprernse Menrereera — Kiareipora
| BEIpeUKeHHe 1 BHYTPEHHEH SHEPIHH

VpaBHeHHe MeHueneea — KnaneiipoHa (mpimeH1

JAIIICH):
oV =""RT =vRT =NkT, p=PRL
2.1.10 LL LL

BripaxKeHIle /111 BHyTpeHHell 3HepIiil 0IHOaTOMHOT

rasa (IpHMeHIMble QOpMET 3amIIcH):

L‘=%vRT =%NkT=iERT =ve, T= %pV

2

3akoH I[aJ'ILTOHa JJIL JaBJICHUA CMCCHU PA3PCIKCHHLBIX I'a30B:

2.1.11 p=p+p2t..




2.1.12

N3omnpoueccel B pa3peKeHHOM ra3e C MOCTOSIHHBIM YHCIIOM
MoJi1eKyJl N (C MOCTOSIHHBIM KOJINYECTBOM BELIECTBA V):
uzorepma (T = const): pV = const ,

uzoxopa (V = const):

= const

NI

n3o0bapa (p = const):

N <

= const

I'padmueckoe npencraBnenue nzomnpoieccoB Ha pV-, pT- u VT-
JarpaMmMmax.

OOBEeIMHEHHBII Ta30BbIi 3aK0H:
pV

— = const
T

JJI1 ITIOCTOSITHHOTI'O KOJIMYECTBA BEILICCTBA V.

2.1.13

Hacpiiennsie 1 HeHachllleHHble mapbl. KauecTBeHHas
3aBHCHMOCTH IJIOTHOCTH U JIABJICHUS HACBIIIEHHOIO Mapa OT
TEMIIEPaTypbl, UX HE3aBUCUMOCTb OT 00bEMA HACHIIIEHHOTO

napa

2.1.14

BnaxxHocTh BO3ayXa.
OTHOCHUTENbHAS BIIAXKHOCT:

¢ _ pnapa (T) _ pnapa (T)
pHaCbILLLHapa (T) pHaCbI].Lll'lapa (T)

2.1.15

N3menenue arperaTHbix COCTOSHUH BCHICCTBA: UCIIAPCHUC U

KOHACHCal s, KMIICHUC ) XUIKOCTHU

2.1.16

N3menenue arperaTHbIX COCTOSIHUM BEIeCTBa: IIaBICHHUE U

KpuUCTaJllIn3alus

2.1.17

[Ipeo6pazoBanue sHepruu B (pa3oBbIX Mepexogax

2.2

TEPMOJINHAMUKA

2.2.1

TenmoBoe paBHOBECUC U TEMIICpATYypa

222

BHyTpenHss sHeprus




Tennonepenaya Kak crocod U3MEHEHHsI BHYTPEHHEH SHEPruu

223 0e3 coBepieHust paboThl. KOHBEKIWS, TEIIOMPOBOTHOCTS,
U3JIy4CHHE
KommuecTBo TEILIOTHI.
VenpHas TEMI0EMKOCTD BEIIIECTBA C:
22.4
Q = cmAT
VY aenpHas TemioTa napoodpazoBanus L: Q = Lm.
2.2.5 VnenvHas TemaoTa miaBieHus A: Q = Am.
VY enpHas TEmiaoTa Cropanus TomimBa q: Q = gm
DneMeHTapHas paboTa B TEPMOJIUHAMUKE:
A =pAV
2.2.6
Brruucnenne pabGotel mo Tpaduky mpomecca Ha pV-
TuarpaMmme
[IepBblii 3aKOH TEPMOJUHAMUKH:
Q12 =AUs; + Ay = (U —Uy) + A
2.2.7
Anmna0ara:
Q12 = 0= Ay = (U; — Up) = AUy,
2.2.8 Bropoii 3akon TepmoanHamuku. HeobpaTumelie mporiecchl
[Tpuniumne geiictBus TerioBbix mamuH. KIT:
2.2.9
MakcumansHoe 3Hauenue KII/I. [ukn Kapho:
Ir__ —T. T
2.2.10 me M = 1 gapes = _=F T o_ | _ _xm
Tarp Torp
2.2.11 YpaBHeHHe TeIIoBOro HanaHca:




Q1+Q2+Q3+: 0

OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnexTpuszanus Tea U €€ NpOosIBIACHUS. DIEKTPUUECKUN 3apsl.
JlBa Buja 3apsna. DJ€MEHTapHBIA AJIEKTPUUYECKUM 3apsn.

3aKOH COXpaHEHHMsI IEKTPUIECKOTO 3apsijia

3.1.2

B3aumoneiictBue 3apsinoB. Todeunsie 3apsiabl. 3aKOH
Kynona:
B OJTHOPOJIHOM BEUIECTBE C AUAIICKTPUUECKOM

IMPOHUITACMOCTBIO

q,

F=k|g1|-|,q: _ 1 _|‘5"1|'1
= 4meg, i

3.1.3

DnekTpuyeckoe moje. Ero paeicTtBue Ha 3IEKTPUUYECKHUE

3apsiIbl

3.14

Hanpsok€HHOCTB 3IIEKTPUUECKOTo MOJIs:

-

. F

QHpOGHbIﬂ

ITone Toueunoro 3apsjaa:

OJHOPOOHOC II0JIC:

-

E = const.

KapTunsl nuHMi HaNTPsSHKEHHOCTH 3TUX MOJIEN

3.1.5

IToTeHnManbHOCTH QJICKTPOCTATUYCCKOI'O ITO0JIA.

Pa3zHOoCTh NOTEHIIMATIOB U HATIPSIKEHUE:
A1z = q(P1 — P2) = —qAdp = qU.




HOTGHLII/IaJIBHaSI OHEpTrusa 3apdlia B OSJICKTPOCTATHUYCCKOM

IT0JIC:

W =qd

HOTGHHI/IaH QJICKTPOCTATUYCCKOI'O TTOJIA:

o=2
T q

CBs13b HaNPsHKEHHOCTU TOJIS M PAa3HOCTH MOTEHIIMAJIOB IS

OJHOPOJIHOTO AnnekTpocTatrnueckoro moist: U = Ed

[IpyuHIHN cyneprno3uIuy 3IEKTPUYECKUX TTOJIEH:

- - -

E :E1+E2+,¢ :¢1+¢2+

3.1.6
[TpoBOJHUKY B 3JIEKTPOCTATHYECKOM TOJIE.
VYcnoBue paBHOBeCHS 3apsI0B: BHYTPU ITPOBOTHUKA
3.1.7 N
E+=0
, BHYTPHU U Ha MIOBEPXHOCTH MIPOBOJHHUKA ( = const
318 JuvdnexTpuxku B ANEKTPOCTATUYECKOM ToJie.
JusnexTpuueckas MPOHUIIAEMOCTh BEILIECTBA €
Kongencarop. DneKkTpo€MKOCTh KOHIEHCATOPA:
q
C=—
U
3.1.9

:‘)J'IGKTpOéMKOCTL INIOCKOI'O KOHACHCATOpA:

_ €8S
= p = ¢&Cy

3.1.10

Hapanneanoe COCAMHCHHUEC KOHACHCATOPOB!

q =q1+q2+...,U1 = UZ =...,Cnapam1—C1 +C2+




IlocnenoBaTenpHOE COSIMHECHNE KOHACHCATOPOB:

OHeprus 3apsKEHHOr0 KOHAEHCAaTopa:

qu CU?* ¢*
.11 - - _ 1
3 We 2 2 2C
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
Cwnna Toka:
=29
3.2.1 Aty 0
TToctosuuerii Tok: I = const
Jns mocrosHHOTO TOKA q = It
329 VYcnoBus cymecTBOBaHUS AMEKTPHUIECKOTO TOKa.
o Hanpsoxenue U n DJIC E
3akoH OMa Jy1s ydacTKa LEeMnu:
3.2.3 I = v
. . - R
DIIEKTpUYECKOe COTIPOTHUBJICHHE. 3aBUCUMOCTH
COTNIPOTHUBIICHUS OJTHOPOTHOTO MPOBOJAHHMKA OT €Tr0 JUTMHBI U
324 cedyeHHs. Y AeIbHOE COMPOTHUBIICHNE BEIIECTBA.
2. l
R=p=
P
Hcrounnku Toka. 3/1C ncrounnka Toka:
E — ACTOpOHHHXCH}I
3.2.5 q

BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3.2.6




3akoH OMa 1715 IOJTHOM (3aMKHYTOM) 31ekTpuueckoil uenu: E

= IR + Ir, oTkyzna

HapannenLHoe COCIMHCHHEC ITPOBOJHNKOB!

I=11+12+..,U1=02=...,

1 _ 1 4 1 4
Rnapaml Ry R,

3.2.7

HOCJ‘IG)IOBaTeJ'IBHOG COCINHCHUC HpOBO}IHI/IKOB:
U=U1+02+.,11=12=.,
RI'IOCJI = Rl + R2+. -

Pabota anexrpudeckoro Toka: A = [ULt.
3akoH J[xoynsa — Jlenua:
Q = I?Rt

3.2.8
Ha pesucrope

UZ
R:Q:A:IZRt:IUt:Ft

MouiHocTh QJICKTPHUYCCKOI'0 TOKaA:

A4
P=—0 =IU

At Ar—0
329 TerutoBast MOIITHOCTb, BBIAEISAEMAs HA PE3UCTOPE:

P=PrR=2=1U
R

MoIIHOCTh HCTOYHHUKA TOKA:




MCTCH:IT

At Ars0

CBOOO/IHBIE ~ HOCUTENM  JJIEKTPUYECKMX  3apsAloB B

IMPOBOAHUKAX. MexaHn3MBbI MMpOBOAMMOCTHU TBépI[I:IX

3210 METAJUIOB, PACTBOPOB M PACIIABOB JJIEKTPOJMTOB, Ta30B.
[TonynpoBoanuku. I1oynpoBOTHUKOBBINA U0
3.3 MAT'HUTHOE I10JIE
MexaHndeckoe B3aMMOJCHCTBHE MAarHuTOB. MarHuTHOE
noJe. Bexktop  marHutHOM — wHAyKumu.  lIpuHiun
CYNEPHO3UIMNA MATHUTHBIX MOJIEH:
331 B =B; + By+...
JIlvaMu WHAYKOMUW MarHuTHOro mnoJis. Kaprtuna nuHuMiA
WHTYKITUU MarHuTHOTO oJIs T0JIOCOBOTO u
MOJKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OnbiT Opcrena. MarHuTHOe MOJi€ MPOBOJHUKA C TOKOM.
332 KaptyHa nuHMI WHAYKOIMA MarHWTHOTO TIOJISL JJIMHHOTO
o NpsSMOTO  MPOBOJHMKA W 3aMKHYTOTO  KOJIBIIEBOTO
MPOBOJHUKA, KATYIIIKA C TOKOM
Cuna Amrnepa, e€ HanpaBJICHUE U BEJIUYMHA:
F, = IBlsina
3.3.3 |, rae o — yroJ Mexay HampaBi€HUEM MPOBOJIHUKA U BEKTOPOM
B
Cuna JlopeHiia, e€ HanpaBJICHUE U BEJIUYUHA:
Fnop =l q | vBsina
TJE 0 — YTOJI MEXAY BEKTOPaMU
3.34 )

14




. I[BI/I)KGHI/IC 3ap;1>1<eHH0171 JaCTHUllbl B OJHOPOAHOM MAIrHUTHOM

I10JIC

34

OJIEKTPOMAT'HUTHAA MHAYKIOUA

IToTok BeKTOpa MarHUTHOM MHIYKLIUH:
® = B,S = BScosa

34.1
342 SBnenue anekrpomarHuTHOM MHAYKIMU. D/]C nHayKINN
3aKoH AIEKTpoMarHuTHOM nHaykuuu dapanes:
AD
343 E=—— :_(I:lir
Az A=)
v‘\B\%'n'
[
( = =d)
OJIC uHaAYKIIMHU B NPSIMOM ITPOBOJHUKE JJIMHOM 1,
JBIDKYLLEMCSI CO CKOPOCTBIO
v
344 WLl

B OJIHOPOJTHOM MAarHUTHOM Tose B:
| E; |I= Blvcosa

, TJIe 0. — yroJI MeXAy BEKTOpoM B 1 Hopmalibro

n

K IIJIOCKOCTH, B KOTOpOfI JICKAT BEKTOPBI

>
>

luv

; €CIIN




B
v
| E; |= Blv
3.4.5 [IpaBusio Jlenma
NHIyKTUBHOCTH:
)
L=—
1
346 |,am®=LL
Camounnykuus. /1C caMOMHAYKIINU:
vy
E, =—L—L =11,
Afly
DHEPrusi MarHUTHOTO TOJISI KATYIIKUA C TOKOM:
LI?
347 WL = 7
3.5 SJIEKTPOMAI'HUTHBIE KOJIEBAHU A 11 BOJIHBI
3.5.1

KoneGarenbubiit koHTyp. CBOOOJAHBIE 3JIEKTPOMArHUTHBIE

KoJIcOaHHS B NACAJIbHOM KoJIe0aTeIbHOM KOHTYpEC:

[a(1) = Gumnsin( o+ )

]fff] =g, =g, cos( et + @) =I__ cos(ct +q)




®opmyna TomcoHa:

T =2nVLC
, OTKyJa
2m 1
w=—=—
T LC

CBs13b aMIUIUTY/IBI 3apsia KOHJAEHCATOpa ¢ aMILIUTYAON CHIIbI
TOKa TpPU CBOOOJHBIX JIIEKTPOMArHUTHBIX KOJICOAHMSIX B

nacaJbHOM K0JIeOaTeIEHOM KOHTYpEC:

O = —

E)

3aKOH COXpaHEHHUs SHEPTHH B HICAIHHOM KOJIEOATEIHHOM

357 KOHTYpE:

3.5.3 BriHyX1I€HHBIC 2JIEKTPOMAarHuTHBIE KoJebanus. Pe3onanc
[Tepemennsrit Tok. [IponsBoacTBo, epeaaya U moTpedICHUE
3JIEKTPUYECKON SHEPTUU

o4 cu* Lr* cul_ LI

+ = e = X — const.
2 2 2 2
CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJH. B3auMHass opueHTanus
BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE B BAKyyMe€:
3.5.5 - e
E1lBlc
356 [kana 3J1€KTPOMArHUTHBIX BOJIH. [Ipumenenue
o AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpssMonuHeliHOE pacHpoCTpaHEHUE CBETa B OJHOPOJHOM
o cpene. Toyeunbit uCTOUHUK. JIyu cBeTa
3aKOHBI OTPaKEHHUS CBETA.
3.6.2 a=p




alP

S S

3.6.3

[Toctpoenue n300pakeHM B IUIOCKOM 3€pKajie

3.6.4

3aKOHbI IPEJIOMIICHUS CBETA.

[Ipenomienue cBera:

nysina = n,sinf.

AOCOIOTHBIN MOKa3aTeab NPEIOMIICHHUS:
c

Nage = v

OTHOCUTENBHBIN NTOKA3aTENb MPETOMIICHHUS:
n, 1

Norn =
1 U2

XoJ nyde B IpU3Me.
\"1 = \'2 - .”1}.1 = .”2}.2
CoOTHOILIEHHE YacTOT MU COOTHOLIEHHWE JJIMH BOJH IpHU

Iepexoa€ MOHOXPOMATHUYCCKOro CBE€Ta UYCpPE3 TIpaHHuy

pa3aciia ABYX OIITHYCCKUX CPCO:

3.6.5

ny<n 1,

m

Oy

[TosmHOE BHYTpEHHEE OTpaKEHUE.

[IpenenbHBI yroi MOJHOTO BHYTPEHHETO OTPAXKEHUSL:

. 1 n;
Sinay, = =—
Noru ny




3.6.6

Cobuparomue W pacceuBaroliue JUH3bL. TOHKas JIMH3A.

DOKYCHOE pACCTOSHUE U ONTHYECKAsi CHUJIa TOHKOM JIMH3BI:

3.6.7

®opmysia TOHKOM JIMH3bI:

T -

Ly
d

| =

VBenuueHue, JaBacMoe JIMH30M:
h 1f1
d

F\ h

f

k3

B cnyuae paccenBaroniei JuH3bI:

3.6.8

DO0=F =—=0,

[=—=

h 1fl
—=—1
H d

XoJ Jiyda, IPOLIEIIETO JIMH3Y MO IPOU3BOJBHBIM YITIOM K
e€ rnaBHOM onrtudeckoil ocu. I[loctpoenue wn300pakeHUi
TOYKU U OTpe3Ka MPsIMON B COOMPAIOLIUX U PACCEUBAIOLINX

JJMH3aX U UX CUCTEMAxX

3.6.9

dDOToarmapaT KaK ONTHYECKHUI HpI/I60p. I'ma3 kak onTuueckas

cucTreéMa




Wntepdepennus cBera. KorepeHTHbIE UCTOYHUKU. Y CIOBUS
HaOJIIOAeHUS MaKCHUMYMOB u MUHUMYMOB B
UHTepPEPEHIIMOHHONH  KapTWHE OT JABYX CHH(a3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

3.6. “
.
MAKCIIMYMBI — A=2m . m= 0,£1,£2,+£3,
vl
MIHIMYMEI — it.={2m+l_]:, m=0,+1,+2 +3__.
Hudpaxkuus cBera. JudpakunoHHas pemeéTka. YcioBue
HaONMIOIEHNs] TJAaBHBIX MAKCUMYMOB TIpH HOPMAaJbHOM
MaJIcHU MOHOXPOMATHYECKOTO CBETa C JJTMHOW BOJHBEI A Ha
emeéTKy ¢ nepuojaom d:
3.6.11 P Y P
dsing,, =md,m=0,+/-1,+/-2,+/-3,...
3.6.12 Jucnepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJIIPHO-BOJIHOBO! IV AJIU3M
4.1.1 ['mnotes3a M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv
®doToHBI. DHEprHs GOTOHA:
E=hv= he _
=hv=—=pc
4.1.2
Nmnynsc dpoToHA:
_E _h _h
p= c ¢ A
4.1.3 ®otoadpdext. OnbiTel A.I'. CroseroBa. 3akoHbl poTod(hdexTa
VYpaBuenue DifHirelHa 111 GoTorddexra:
4.1.4

Ecl)OTOHa = ABbixosa + Eyyumax




rue,

hc

E(l)OTOHa hv = 7:
hc

AB})IXO/ILa = thp = 1
Kp

2
MU max
Exunmax = 2 = eUsan

[laBiienue cpera.
JlaBneHue cBeTa Ha OJIHOCTBIO OTPAXKAIOIIYIO IOBEPXHOCTh U

Ha MOJIHOCTBIO MOTJIOH[AI0IYIO ITIOBEPXHOCTD

4.2

OU3NKA ATOMA

4.2.1

[LnanerapHast MoJieIb aToMa

4.2.2

[Toctynater bopa. WU3nyuenne u morjomnieHrne GOTOHOB MPH
HepexoJie aToMa ¢ OJJTHOTO YPOBHS SHEPIHH Ha JPYTroil:

hv, = he =|E” —-E

mn - .
Y

m

4.2.3

JIuHeityaThbie CIEKTPBI.

CriekTp ypoBHE# 3HEpruu aToMa BoJA0poja:

~13,63B
E,-——

"

, n=1,23 _.
n*

4.3

OU3NKA ATOMHOI'O AJIPA

4.3.1

Hyknonnas monens sinpa Ieitzenbepra — MBanenko. 3apsia

sapa. MaccoBo€ 4HCI0 sapa. H3otonbl

4.3.2

PannoakTuBHOCTS.

Anba-pacnan:
A, A4 4
7 X—>> Y+ ,He

bera-pacnapn.




DJeKTpOHHBIN B-pacman:

A A 0, ~
XY+ je+v,

[To3urponnsIii B-pacnan:
A A 0=, .,
N 0Y + €+ v,

l'amma-uzinyyenue

3aKOH paJiMOaKTUBHOTO pacnajia:

-t

433
[Iycth m — Macca paguoakTUBHOTO BenlecTBa. Toraa

-t
m(t) =mgy*2T

4.34 Snepubie peakuuu. Jlenenue u CUHTE3 sa€p
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