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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTenbHON Iporpammel, npeacrabieHHbx B DI'OC COO, a Takxke
c yuérom denepanbHoil paboyedt nporpamMmbl BocniuTanus W KoHuenuuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit denepanuu, peaau3youmx OCHOBHbIE 00pa30BaTEIbHbBIE MPOrPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOr0o mpeaMeTa ¢ y4éTOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3CH,
JOTUKK y4eOHOTO MpolEecca, BO3PACTHBIX OCOOEHHOCTEH OOydYaromMXcs.
[Iporpamma no ¢Qusuke Aa€T OpeacTaBleHUWE O LEJsAX, COAEpNKaHUM, oOIen
CTpaTerus OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIOIMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKK YriiyOJIEHHOTO YpPOBHSI IO3BOJSIET pEalM30BaTh
3a/1ayu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBIICHUST CBOUX HWHTE/UICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXKIbIM
oOydJaromumMcsi, KOTOphIE HEOOXOAUMBI Ui TMPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO Pa3Iu4YHbIM  (U3HKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1o ¢pusuke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CpeaHEro ooOmero o0pa3oBaHUs: JIUYHOCTHEHIE,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM IS pa3pabOTKu TpeOOBaHUN K JWYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXcs, OCBOMBIIHX
nmporpamMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha yTriyOJIEHHOM
yYpPOBHE, SIBIISIETCS CUCTEMHO-/IESITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma mo pu3uKe BKIIOUYALT:

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

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

[Iporpamma 1o ¢u3NKe HMEET TPUMEPHBIH XapakTep W MOXKET ObITh
WCITIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIIEHHUSI CBOMX Pab0UMUX TIPOTPAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPUYECKYIO WHUIIMATHBY YUUTEIEH U
MPEIOCTaBISET BO3MOXKHOCTH JUJISl  peaU3allid  Pa3IUYHBIX METOJUYCCKUX
MOJXO/IOB K TpENoJaBaHuio0 (U3UKA HA YIIYOJIEHHOM YPOBHE TpPH YCIOBUU
COXpaHEHUS 00S3aTEIHHON YaCTH COJEPIKAHUS Kypca.

du3rka Kak Hayka O HamOoyiee OOMUX 3aKOHAX MPHUPOMABI, BHICTYIAs B
KauecTBe y4eOHOTO MPEIMEeTa B IIKOJIEC, BHOCUT CYIIECTBECHHBIA BKJIAJl B CUCTEMY



3HaHMi 00 okpyskaromem mupe. IIkonbHBIN Kypc PU3UKN — cUCTEMOOOpa3yoIui
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB M SBICHMM, M3ydaeMbIX XUMHUEH, OUOJIOTHEH,
dusznueckoit reorpadueit U actpoHomwueil. Mcrmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpENeNuyio XapakTep U OypHOe pa3BUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPTEeTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYeHHs] HOBBIX MAaTE€pHalOB C 3aJlaHHBIMHU CBoilcTBaMu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUpPOBAHUE YMEHUI NMPUMEHITh HAYYHBIA METOJ MO3HAHMS
IIPY BBITIOJIHEHUU UMU YYEOHBIX UCCIIEIOBAHUIM.

B ocHOBY Kypca (pU3uKH Ha YpOBHE CpeHEr0 0011ero 00pa30oBaHus MOJ0XKEH
pAI Uael, KOTOpbIE MOYKHO PACCMATPUBATh KaK MIPUHLUIIBI €TI0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTMYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopui. Beaymmum B Kypce sBisieTcs
(dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeanosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMHU MPOoOIeMaMH.

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

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHMM IpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a TaKkKe OOCYKICHUS
po6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHUS U SKOJIOIMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh MOCTPOEHO Ha
MPUHIMIAX CHCTEMHO-AEATENLHOCTHOTO moaxoaa. Jims ¢usuku peamuzamust 3TUX
MPUHIIMIIOB 0a3UPyEeTCS HA UCIOIb30BAHUHU CAMOCTOSTEIIBHOTO SKCIEPUMEHTA KaK
ITOCTOSTHHO JIeHcTBYyromIero ¢akropa ydeOHoro mporecca. s yriayOméHHOTO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOIO YYEHHMYECKOTO JKCIEPUMEHTA,
BKJIIOYAIOIIETO (POHTAIBHBIE YYEHUYECKHE OIbITHI MNpPU H3YYEHHUH HOBOTO
Marepuaia, 1abopatopHbie pabOThl U pabOThl NpakTUkyma. [Ipu 3TOM BO3MOKHBI



J1Ba crioco0a peanuzauuy pU3nYecKoro NpakTukyma. B nmepBom ciiydyae npakTukym
npoBoauTcst 100 B koHie 10 u 11 kiaccoB, 1ubO MOCJE MEPBOTO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJiaccoB. BTopoit crocod — 310 mHTerpamust padbot
MIPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX padOT, KOTOPbIE MPOBOASATCS B IMPOLECCE
u3ydyeHus: paszaena (temsl). [Ipu sTomM moj paboramu MpakTUKyMa MOHMMAETCS
CaMOCTOSITEJIbHOE ~ HCCIEAOBAHHME, KOTOPOE TPOBOAMUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BHUJ1a O€3 MOIIaroBOi MHCTPYKIIHH.

B nporpamme mo (@u3Mke cuUCTeMa YYEHUYECKOTO HSKCIEPUMEHTAa,
1abopaTOpHBIX pabOT M MpaKTUKyMa Mpe/CcTaBlieHa €IUHbIM IepedHeM. Boioop
TEMATUKH JIJIS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUECKHX Pa0OT OCYIIECTBIISICTCS
y4aCcTHHKaMU 00pa30BaTeNIbHOIO MpPOLEecca UCXOs U3 0COOEHHOCTEH MOYPOUHOTO
IUIAHUPOBaHUS W OcHauleHus kabuHeta ¢(usuku. Ilpu 3TOM oOOecmeunBaercs
OBJIaJICHNE OOYYalONMMHUCS YMCHHSIMHU TPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpEHUs, MCCIECAOBAHMS 3aBUCHUMOCTEH (DU3UUYECKUX BEIIMYMH U TMOCTAHOBKY
OIIBITOB IO MPOBEPKE MPET0KEHHBIX THITOTE3.

Bonbiioe BHUMaHKE YAENSeTCs pelIEHUI0 PACUETHBIX U KAaUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacu€THBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
Y HESBHO 33JaHHON (PU3MUECKON MOJIEIBIO, MO3BOJISIONINE NTPUMEHSITh U3YUEHHbBIE
3aKOHBl U 3aKOHOMEPHOCTHU KaK M3 OJHOIO pasfeia Kypca, TaKk U HHTETPUPYS
NpUMEHEHHEe 3HAaHUM U3 pa3HbIX pa3zaesoB. s KaueCTBEeHHBIX 3a/1a4 TPUOPUTETOM
ABJIAIOTCS 3aJlaHusl Ha OOBACHEHHE/NpeNCcKa3aHue MPOTEKAHUsS (PU3HUYECKHUX
SBJICHUN M TIPOILIECCOB B OKPY’KAIOIEH >KU3HU, TpeOyrolue BhiOopa pusnyeckoi
MOJIENU JJI CUTYaIluu MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBHm ¢ TpedoBanmsMu ®I'OC COO k MaTepualbHO-TEXHHYECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kypce Gu3nuku yriyoJ€HHOTO YPOBHS Ha YPOBHE
cpenHero ooOmiero oOpa3oBaHUsA JOJKEH H3y4aThCS B YCJIOBHSX MPEIMETHOTO
kabuneta. B kaOuHere GU3MKHM JOKHO OBITH HE0oOXoaMMoOe JabopaToOpHOE
o0opyaoBaHUE JJIs BHITOJIHEHHSI YKa3aHHBIX B IPOrpamMMe 1Mo GU3HKE YICHUIECKUX
OTIBITOB, TAOOPATOPHBIX PabOT U pabOT MPAKTUKYMa, a TAaK)Ke JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHOe 00opynoBaHue (OpPMUPYETCI B COOTBETCTBUHM C
MPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OOECIEYMBACT MOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MMPUMEHEHHUH.

JlabopaTtopHoe oOoOpymoBaHWE I YYCHHUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcst B BUE TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCA B PacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydalmwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO OOOPYIOBaHUS JOJDKHBI OBITh TMOCTPOCHBI HAa KOMILIEKCHOM



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

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

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

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE MO3HaHUA U (popMuUpoBaHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTEepPUH U PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKHU;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIb30BAaHUEM (PU3UUYECKUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

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

pa3BUTHE npeiCTaBICHUN 0 BO3MOHBIX cdepax Oynyiein
npodeccuoHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efei 00ecreurnBaeTcs peleHneM CIIeAyIoluX 3a1ad B
npolecce u3ydeHus Kypca QU3UKM Ha YPOBHE CpeITHEro 0011Iero o0pa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHY0O  (U3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U AJIE€MEHTHI aCTPOPU3UKH;

dbopMHUpOBaHUE YMEHUN MPUMEHSITh TEOPETHUECKHE 3HAHUS JIJIST OOBSICHEHHUS
buznueckux SBICHUNA B TPUPOAEC W IS TNPUHATUS TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33]1a4 C SBHO 3aJJaHHON (hHU3HUECKOM
MOJIENIBIO, 3aJlay, IMOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/laHue (U3HUYECKOM
MOJICNIA, aJEKBaTHOW YCIIOBHSM 3a/adyd, B TOM 4YHCIIE 3a7a4 HHKEHEPHOIO
XapaKTepa;

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

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W INPOBEACHUS
¢u3NYeCKNX OSKCIEPUMEHTOB, aHajdW3a MW HUHTEepIpeTauuud uHPOopMaIuH,
OIpEJENIEHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNIbTaTa;

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

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



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

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

[Ipennaraemeiii B mporpamMme 1o (¢GU3MKE TMepeueHb JTa0OpaTOpHBIX U
NpaKTUYECKUX paboT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JENacT BHIOOP
NPOBEACHUS JIA0OPATOPHBIX pabOT W OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

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

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

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

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaabHas KUIKOCTh, UJICAJIbHBIN Ta3, TOYCUHBIN 3apsi).
I'unoresza. @uU3nyecKuii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PuU3nYecKas Teopusl.

Pons u mecto ¢uzuku B GOpMUPOBAHUM COBPEMEHHOW HAYYHOW KapTHHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

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

3HakoMcTBO ¢ LKdpoBoil nadboparopueit mo ¢usuke. [Ipumepsl uzmepeHus
(du3MUecKrX BETUYNH MPU MTOMOIIN KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0o IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, MX MPOCKLUMH HA OCH CHCTEMBI KOOPAMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

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

CBobOogHoe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. JIBKeHHe Tena,
OpOLIEHHOT0 TMOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH U
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TAHT€HIMAIBLHOE) U MOJTHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBUKEHHE CHAPSIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITEPE1aun, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mopenb cucTEMBI OTCUETA, WIUTIOCTPALIMS KMHEMATUYECKHX XapPaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenne naBmwkeHUs Tena, OpOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomul, npaKmuKym.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

N3yuenue nBUKeHNs Tela, OpOIIEHHOT0 TOPU30HTANBHO. [IpoBepka runoressl
O MpsAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JajJbHOCTBIO IMOJETA U
HA4YaJIbHOW CKOPOCTHIO TEJIa.

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

HccnenoBanne 3aBUCUMOCTH Tepro/ia oOpalieHuss KOHMYEeCKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca tena. Cuna. [IpuHumn cynepno3unuu cul.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUsI CBOOOIHOTO MaJIeHUs OT BBICOTHI HaJl
MOBEPXHOCTBIO MJIAHETHI U OT reorpaduuecKkor UpoThl. JBHkeHrne HeOECHBIX Tel
U uX cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckast CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJbKEHUS U CUjla TPEHUS MTOKOA.
Koaddumment tpenus. Cuna conpoTUBICHUS NMPU ABMKCHUH TeJa B KUIAKOCTH WUIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIIBHOIO JIBHKCHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

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

Jemoncmpayuu.

Habnronenue aBmxeHUs Tell B MHEPLUAIbHBIX U HEMHEPLMAIbHBIX CUCTEMAX
OTCYETA.

IIpuHIKII OTHOCUTEIBHOCTH.

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

CpaBHEHHE PaBHOAECUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHJI C IPOU3BEIECHUEM
MAacChl Tejla Ha €ro YCKOPEHHUE B UHEPLUAIBbHON CUCTEME OTCYETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U NaJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



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

N3ydenne NBUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

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

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

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuJl, MPUIIOKEHHBIX K TBEpOMY Teny. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenusn é mexaHuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomMeHT umIlynbca MarepuanbHOW TOUYKM. lIpeacraBiieHue O COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

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

MOIIHOCTh CUIIBI.

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



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

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

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

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

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

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUU.

N3mepeHrne KHNHETUUECKOW YHEPTUM TEJIA IO TOPMO3ZHOMY MYTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTON CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3HKa M1 TEPMOAMHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

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



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

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

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

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

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

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHIl BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponnk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKEHUSI.

Juddy3us xuakocTe.

Mopaens onbita TepHa.

[TpuTs>keHne MOJIEKYI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmronenne u nuccnegoBaHue N30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

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

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

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

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



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

KBazucrarnueckue u HECTATUUECKUE TIPOLIECCHI.

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

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3JTyUYCHHUE.

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

[TepBrlil 3aK0H TepMOIUHAMUKU. BHYyTpeHHsa sHeprusi. KonnuecTBO TEMI0ThI
u paboTa Kak Mephl WM3MCHEHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CHUCTEMBI.

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

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

[TpuHuMner gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

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

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

Jemoncmpauuu.

N3meneHne TeMnepaTyphl IpU aauadaTHICCKOM PaCIIPEHUH.

Bo3aymiaoe orauso.

CpaBHeHME yACTbHBIX TEIJIOEMKOCTEH BEIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEN SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3mepenue yaenpHON TENIIOEMKOCTH.

UccnenoBanue npoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPATypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u koHaeHcanus. MicmapeHue u kurneHue. Y ieapHas TenioTa
napooOpa3oBaHMUsL.

HacepilieHHble W HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH U JIaBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTh OT
00b€Ma HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEpPaTyphbl KUIICHUS OT JIaBJICHUS B
AKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

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

Hedbopmanmu tBEpHoro tena. Pactsokenne u cxatue. Capur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

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

[IpeobpazoBanue s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

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

TexHuueckue yCTPOMCTBA M TEXHOJIOTUYECKHE IPOLECCHI:  KUJKHUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITHL ¢ MBUTBHBIMY TUIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Mopaean HEHBIOTOHOBCKOM KHUIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Hab6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIECHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
NOMEUIEHNUH.

N3mepenue koadPuiimeHTa NoOBEpXHOCTHOTO HATSHKEHHMS.

N3mepenue monyins FOHra.

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

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auuss Tell W €€ MpOsBIEHUA. JJNEKTpUYecKuil 3apsa. JlBa Buna
AJEKTPUYECKUX 3apsiAoB. [IpOBOJHUKHM, JHMAJIEKTPUKH U  MOJYNPOBOJIHUKH.
DNeMEeHTapHBIN ANEKTPUUECKHI 3apsi. 3aKOH COXpPaHEHU AIEKTPUUYECKOT0 3apsia.

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

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

HanpspbkéaHocts  anekTpuueckoro  mosis.  [IpoOubeiii  3apsan.  Jluauum
HAIPSKEHHOCTHU AJIEKTPUUECKOro noiist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIs. Pa3HOCTh MOTEHUUANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsiaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkTpocTaTuyecKoro mojst. CBA3b HANPSKEHHOCTH TMOJS U Pa3HOCTU
NOTEHIMATIOB [JIsl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK M
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUUYECKUX TTOJIEH.

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

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

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.

KonpaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOopa.



[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrmxeHue 3apsKEHHOM YaCTULBI B OJHOPOJHOM DJIEKTPUYECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatrudeckoro reueparopa (Baun ne ['paada).

[TpoBOJHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOM U MEPEMEHHON EMKOCTH.

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

DHEPrus MEKTPUUYECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika v pa3psaaKa KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

OueHka cuj B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

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

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUSA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

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

3akon OMa [ yyacTKa LeTH.

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

[TocnenoBaTenpHOE, MapajuieIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



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

OJIC n BHyTpEeHHEE CONPOTUBIIEHUE UCTOUHUKA TOKA. 3aKOH OMa J1J1d MOJIHOM
(3aMKHYTOM) sJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTosIHHOTO TOKA.

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

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

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

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

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT CONMPOTUBIICHUS TIPU TOCTOSTHHOM
HaIpsHKCHUU.

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

Cnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKIY MMOJOCAMU HCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

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

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh CONPOTUBICHUS METAJJIOB OT
temneparypsl. CBEpXIpOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



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

ONEKTPUYECKUA TOK B AJIEKTPOJIMTAX. DJIEKTPOJIUTHUYECKAS AUCCOLMALINSA.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

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

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHUE: TIa30paspsIHbIe
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, TMOIYNPOBOJHUKOBBIE MPUOOPHI: TUOJ,
TpaH3UCTOP, (HOTOANOI, CBETOIUO/, TAJIbBaHUKA, pa)UHUPOBAHNE MEJIH, BBITIJIABKA
ATIOMUHUS, DJIEKTPOHHAS! MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJICHUSI METAVIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U MTOJTYIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snekrpoinusa.

N3mepenue 3apsiia 0JHOBAIEHTHOI'O HOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

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

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecknx BEIMYMH, TPOBEpPKa TMPEIJIOKECHHBIX THUIOTe3 (BBIOOpP U3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

Nzydenue kypca ¢puzuku yriny0a€HHoro ypoBHs B 10 kiacce ocyiiecTBaseTcs
C YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

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



TEOopus, HAONIOJCHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIM3alusl OHOOPraHMYECKOro TOIUIMBA JJisi  BBIPAOOTKH  «TEIUJIOBOW» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, IMOJy4eHHEe HAHOMAaTepuasoB, TEMJIOBbIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAIUIBI, HIEKTPUUECKHE CBOMCTBA
METaJJIOB,  JJEKTPOJUTUYECKAass  JTUCCOIMAIMs, TajbBaHWUKA, AJIEKTPOHHAs
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue JABUKEHUN C UCIOJIb30BAHHUEM MEXAHH3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOHHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIAMIIbl, TOJIYTIPOBOJHUKOBBIE MPUOOPHI, ralbBaHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

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

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (MPSAMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

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

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTUKH, rapa- U JHaMarHEeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

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

Kaptuna  nuHMII  WHAYKIMM ~ MArHUTHOTO  MOJs  [OJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

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

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuiibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun JNEUCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TOJISI MOCTOSIHHBIX MarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan uHOYKYuUsL.

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

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylmika MHAYKTMBHOCTM B LENM IOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
[1€4b, COJIEHOU/I, 3aIUTa OT JIEKTPU3ALNUU TEJI IIPU ABMKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tanenne marauTa B aJIOMHUHUEBOM (MEIHOM) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

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

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne UHAYKIUA BUXPEBOTO MAarHUTHOT'O TIOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

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

Amvmntyna u (dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHWW HCXOIHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

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

[TonsiTue o 3aryxarmux Kojaebanusax. BeinyxeHHsle Konebanus. PezonaHnc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

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

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

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

UccnenoBanne koneOaHuWM Trpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

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

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHWH HUTAHOTO M IPYKUHHOTO
MasiITHUKOB.

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

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CHUJIbl TOKA M HANpPSDKEHUS TPU  pasinyHOM (popme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

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

Wneanbusiii  Tpanchopmatop. IlpousBonctBo, mnepegadya U mMoTpebiIeHHE
ANEKTPUYECKON SHEPTHUU.

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

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

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX JIEKTPOMATHUTHBIX KOJIEOaHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoicTBO U IpUHLIKIL IeUCTBUS TpaHCchopMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue 31eKTpOMarHiTHOIO pe30HaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
npojoJibHbIe BOJIHBL. llepuosa, CKOPOCTh paclpOCTpaHEHUS U JJWHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DONEeKTPOMArHUTHHIE BOJHBI. Y CIOBUS M3IYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

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

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

[TpuHUIMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE U MEAULIUHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiini MEXaHUIeCKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TPEIOMIIEHUE,
nosispusanus, tudpakxius, naTepPepeHIns.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEelHOE paclpoCTpaHEeHUE CBETa B OAHOPOIHOU cpene. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETA U COOTHOIIEHUE IJIMH BOJIH IIPU IEPEX0E MOHOXPOMATUYECKOT'O CBETA YEPE3
IPaHULy pa3zena ABYyX ONTUYECKHUX CPEN.

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

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

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

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMparoUIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

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

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

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

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

[Tonspuszaums ceera.

TexHnuecknue yCTpOMCTBA W TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HabmroneHre moiaHoro BHyTPEHHET0 OTpakeHusl. Moienb CBETOBOJA.

HccnenoBanne XxXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

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

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

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

[Tonyyenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nntepdepenHnm 1a3epHoro U3ayuyeHus Ha IBYX MIETIIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['pannLBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuaipHOU
TEOPUU OTHOCHUTEIBHOCTH.

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

DHeprus U UMNYJIbC PEASATUBUCTCKON YaCTHIIBI.

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



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

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

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

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

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

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

Crneunduka n3mepenuit B Mukpomupe. COOTHOIICHHsI HeonpeaenEéHHOCTEN
I'eiizenbepra.

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

Jemoncmpayuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosaaoi [Imanka Ha ocHOBe HccienoBanus GoTodddexra.

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

Tema 2. @usuxka amoma.

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

[Moctynarsl bopa. M3ny4yenue u norioiieHue GOTOHOB IPU MEPEXOE aTOMa C
OJIHOT'O YPOBHS SHEPTUU Ha JPYTroil.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

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

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

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

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

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

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EcrecTBenHbidt oH uznydenus. JlosumeTpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

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

Mertoasl perucTpalyy U UCCIIEI0BAHUS DIEMEHTAPHBIX YACTHII.

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

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

EnunctBo puzndeckoit KapTUHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Buiibcona, siiepHbIi peakTop, TEPMOSIAEPHBINA peakTop, arToMHast 00MOa, MAarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (10 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IprMEHUMOCTh 3aKOHOB (U3UKUA Il OOBSICHEHUS MPUPOJbI
KOCMHYECKUX OOBEKTOB.

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

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH)KEHUE.

Conneynas cucrema.

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

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIABHOM MOCJIEA0BATEILHOCTA. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. Paguoranaktuku v kBazapbl. YEpHbBIE IBIPBI B sSApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3qHOr0 HeOa HEBOOPYXKEHHBIM TIJIa30M C MCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

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

Du3YeCKUH MPAKTHKYM.

Crioco6b1 m3MepeHust PU3NYECKUX BEIMYMH C UCTIOIH30BAHUEM aHATIOTOBBIX H
MU(POBBIX HM3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas pU3MKa U TEPMOAMHAMUKAY, « DNEKTPOAUHAMUKay, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUH OTHOCHTENBbHOCTHY», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOW KApPTUHE MUPA, 3HAYCHUE ONMCATEIbHOM,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(¢u3znueckoi Teopuu, poib GU3NUECKON TeOpuu B (POPMUPOBAHUM MTPEICTABICHUN
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUIN O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

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

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (DakT, runoresa, (U3MUecKas BEJIMYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

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

Buonozua: >nextpuueckue SIBICHUS B KUBOW NpUPOJE, KoieOaTeslbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3MbI 00Pa30BaHUS KPUCTAIUIMUECKON PEeIETKH, CTIEKTPAJIbHBIN aHaIH3.

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

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEeKTpoABUraTeNlb SIKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIIMOHHAs Ie4b,
JUHUM 3JIEKTpoNepead, 3IEKTPOABUraTeNb, pajap, paIuonpuEMHHK, TEJIEBU30p,
anTeHHa, teiepoH, CBY-meub, yapTpa3ByKOBas JMArHOCTHKA B TEXHHKE,
IIPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHAasl Oarapesi, CIIyTHUKOBbIE
NPUEMHUKY, siI€pHasi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHCKOT0O OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUAIOIIETOCs KaK aKTHBHOTO
¥ OTBETCTBEHHOTO YJ€Ha POCCUHCKOro 00IIECTBa;

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

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

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

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

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCITUTAHUSA

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



MHTEPEC K Pa3IMYHbIM chepam NpodhecCHOHATBHON NEeATEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (DU3MKOM U TEXHUKON, YMEHHUE COBEPIIATh OCO3HAHHBIM
BbIOOp Oyayiell nmpodeccuu U peannu3oBbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
TUIaHbL;

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

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa FKOJIOTHYECKUX MpobIieM;

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

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

HEHHOCTH HAYYHOI'O MIO3HAHMUA

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

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

METAIPEJMETHBIE PE3YJIBTATbHI

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

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

OTIPE/ICTISATh IETH JIEATSIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU HX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIIEHUBATH COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATCIBCKUC I[eﬁCTBHH:

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



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJaJ€Th BHJAMM JEATEIBHOCTH MO IMOJYyYEHHUIO HOBOTO 3HAHHUSA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIIBUTATh THUMOTE3y €€ peIICHHs, HaXOJUTh apryMeHThl  JJIs
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

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

CTaBUTh U (POpPMYNIHpPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIIMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TMOJTyYeHUS] HHPOpMauK GU3UIECKOTO COACPKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3UYECKOTO COJCP)KaHWS B PAa3IMYHBIX (popmaTax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOHQIMKTHBIX CHUTyalldd M CMSTr4aTh
KOH(JIUKTBIL;

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

IIOHUMAaTh U UCIIOJIb30BaTh [IPEUMYILIECTBA KOMAaHAHON U MHIUBUYaIbHON
paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOI'0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTATHl COBMECTHOM pabOoTHI;

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

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

OCYLIECTBJIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSIBISTH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISATH TO3HABATENLHYIO ACSITEIbHOCTh B 00J1aCTH
(U3UKHA U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (DOPMYITHPOBATH
cOOCTBEHHBIE 3a/1a4H;

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

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHIA;,
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO JIPYAUIMH B 00JacTH
(¢U3HUKHM, TOCTOSTHHO TOBBIIIATH CBOW 0OOpPa30BATENBHBIN M KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN WHTEJIEKT:

JaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCUTH KOPPCKTHUBEI B ACATCIIbHOCTD,
OLOCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



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

WCIIOJIb30BaTh MPUEMBI peIIeKCUU AJIsl OIIEHKH CUTYalllU, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MPUHHUMATh PELIEHUS II0 HX
CHIDKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JIPYIMX IPU aHaIu3€ pPE3yIbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

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

COBEPIIECHCTBYETCS HYMOIMOHAIBHBIH WUHTEIUICKT, IIPEIITOTaratoIni
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAMONIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

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

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEICHUE, CIMOCOOHOCTh AAalTHPOBATHCS K
AHMOIIMOHATBHBIM HU3MEHEHHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUHU, BKIIOYAIONIEH CIOCOOHOCTh IMOHUMATh AMOIIMOHAILHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMANIbHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBaTh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
pasperniaTb KOH(QIHKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

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



MOHUMAaTh podb (U3UKK B  SKOHOMHUYECKOH, TEXHOJOIMYECKOM,
AKOJIOTHYECKOM, COIMAIbHOM M OSTUYECKOM cdepax AessTeNbHOCTU
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHON HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBbHON U
IPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol TEeOopuu —  MEXaHUKH,
MOJIEKYJISIpHOW (DU3UKH U TEPMOJUHAMHKH, POJIb (PU3NYECKOH TEOpUHU B
(opMHUpOBaHUU MIPEACTABICHUN 0 (U3HUUECKONW KApTUHE MUPA;

pasnuyarh ycIoBUs MPUMEHUMOCTH MOJIeNiel (U3HMUeCKUX TeJl U MPOLIECCOB
(sBJIEHMIT): MHEpLMAJIbHASI CUCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TEIO,
MaTepHualibHas TOYKa, PaBHOYCKOPEHHOE JABUKEHHUE, CBOOOJHOE MaJieHHe,
abcoyitoTHO ympyras jaedopmaivs, aOCONIOTHO YHNPYyroe U aOCOIIOTHO
HEYNpPYroe CTOJKHOBEHHUs, MOJEIM Ta3a, KUIAKOCTU U TBEPAOrO
(KpHCTAJUIMYECKOT0) TeJa, UACAIbHbIN ra3, TOUCYHBINH 3apsi]], OAHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyarh yclioBUs (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HU3UUYECKUX
3aKOHOB, TOHUMATh BCEOOIIMNA XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTbh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECChl U  SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBHXKEHMsSI, (OpMYyJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpEeMEICHUs,
3aKkOHbl HbIOTOHA, TPUHUUI  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHHYECKOW JHEpruu,
yCIOBUSl paBHOBECUsT TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTE€MaTHYECKOE BbIPAYKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUS IPUMEHHUMOCTH
du3nuecknx 3aKOHOB: TpeoOpa3zoBaHui [ammiesi, BTOPOro M TPETHETO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpAHEHHS HUMIIYJbCA U MEXAaHUYECKOU
JHEPIruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aQHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHuss MKT u 3akoHBI MONEKYISIpHOW (UBUKU U
TEpPMOAMHAMUKHU (CBSI3b JIaBJICHUS MACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueu TEIJIOBOrO ABHXKEHUS M KOHILIEHTPAlUHMEH €ro
MOJIEKYJI, CBS3b TEMIIEpAaTypbl BELIECTBA CO CpEOHEH KHHETHUYECKON
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBA3b JABJICHUS UACATBHOIO
raza C KOHIEHTpaUMEHd MOJEKYyJl W €ro TeMIepaTypoi, YpaBHEHHUE
MengaeneeBa—Kianeiipona, mnEpBbIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHMSI PHEPIHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIOIb30BaTh



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

AQHAMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKCHHS W 3aKOHBI AJIEKTPOJWHAMUKH (3aKOH COXpaHEHUS
AIIEKTPUIECKOTO 3apsja, 3aKOH Kynona, MOTCHIIMAJIBHOCTh
ANEKTPOCTATUYCCKOTO TIOJSA, NPHHIMIT CYNCPIIO3UINHN DJIECKTPUICCKUX
noJiel, TPy 3TOM YKa3bIBas YCIIOBUS NMPUMEHMMOCTH 3akoHa KymoHa, a
TaK)Ke TPAKTUYCCKH BaXKHBIC COOTHOIICHUS: 3aKOHBI OMa Il ydacTka
Ienu W JUIS 3aMKHYTOH JJICKTpUYecKoi menwu, 3akoH Jxoynsa—Jlenna,
npaswia Kupxroda, 3akonsl @apazaes A 31eKTPOIN3a);

ONMKCHIBATh (DU3UYCCKUE TPOLECCHl WM SBJICHHS, HMCIOIb3YS BEIMYHHBI:
nepeMenieHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC Tella U CUCTEMBI TeJl, CHJIa,
MOMEHT CHJIBI, JITaBJICHUE, TOTCHIINAIbHAS YJHEPTUsl, KHHETHYECKas SHEPTHS,
MEXaHHYeCcKasi SHeprus, padoTa CHIIbI, IEHTPOCTPEMHUTEIFHOE YCKOPEHHUE,
CWJIa TSDKECTH, CHJIa YOPYTOCTH, CHJIa TPCHHS, MOIIHOCTb, JHEPTHUs
B3aMMO/ICHCTBHS Tena ¢ 3eMIIEN BOJIM3H e€ MOBEPXHOCTH, SHEPTHUS YIIPYTOH
nedopMarvy MPYy>KUHBI, KOJMYECTBO TETUIOTHI, a0COJIFOTHASI TeMIIepaTypa
Tena, paboTa B TEPMOJWHAMHUKE, BHYTPEHHSS DSHEPrUS HICATBHOTO
OJIHOATOMHOTI'O Ta3a, paboTa MAEealbHOTO ra3a, OTHOCUTEIbHAS BIAXKHOCTD
Bo3ayxa, KII/| uneansHOro TEMJIOBOTO JABUTATENS; AJIEKTPUUYECKOE MOJIe,
HANPsDKEHHOCTD 3JIEKTPUYECKOTO TMOJIsI, HAMPSKEHHOCTD MOJS TOYEUHOTO
3aps/ia WM 3apsHKEHHOTO IIapa B BaKyyMe€ U B JIUAJIEKTPHUKE, MOTEHIIHAI
ANEKTPOCTATUYECKOTO MO, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOABUKYIIAS
CWJIa, CWJIa TOKa, HAMpsKEHHE, MOUTHOCTh TOKA, DJIEKTpHUYecKask EMKOCTh
IUIOCKOTO  KOHAEHCAaTopa,  COMpPOTHBIEHHWE  ydacTKa  Lemu  C
MOCIIEIOBATENIbHBIM M MapaJICIbHBIM COSTMHEHUEM PE3UCTOPOB, IHEPTHUS
AIIEKTPUUECKOTO OIS KOHACHCATOPa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBICHUN:
MEXaHMYECKOe JBWKEHHUE, TEIUIOBOE [IBIDKCHHME YaCTHI[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, Mu(dy3us, ucrnapeHue,
KUATICHUE W KOH/ICHCAIVS, TUTABJIICHUE W KPUCTAILTU3AIINSI, HATIPABICHHOCTD
TEIUIONIepeayuu, dIEKTPU3ANMS TEJ, SKBUIIOTCHIIUAILHOCTh MMOBEPXHOCTH
3apsHKEHHOTO TIPOBOTHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
JPYTOH ¢ UCTIOIB30BAHUEM MIPSMBIX H3MEPEHUH, TPU ’TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
¢uznuecknx BENMMYMH B BHAEC TpaduKOB C y4E€TOM aOCONFOTHBIX
MOTPENTHOCTE  W3MEpPEHWH, JeNarb BBIBOABI 10  pe3yibTaTam
MCCJICIOBAHMS,;



MPOBOJUThL KOCBEHHBIC H3MEPCHHsI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTENIHHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
MIPOBOJUTH OTBITHI TIO MPOBEPKE MPEIOKEHHON THUIOTE3bI: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJTU3UPOBATH
MIOJIYYCHHBIE PE3YJIbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3HI;

coOJr01aTh MpaBmiia 0€30MacHOTO TPY/a MPH MTPOBEICHUH UCCIICTOBAHUN B
paMKax  y4eOHOro  JKCIIEpUMEHTa,  MpakTUKymMa W Yy4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemarh pacuy€THBIE 3a7add C SBHO 33JaHHOW W HESABHO 3aJJaHHOM
¢u3nUecKol MOJICIbI0: HAa OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeuarolleld TpeOOBaHUAM  3ajayw,
NPUMEHSATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U ITOCTYJIaThl (PU3HUSCKUX
TECOpUW TIPH HMCIOIH30BAHUM MAaTEMAaTHYECKHX METOJOB PEIICHHS 3ajad,
IIPOBOJUTH Pacu€Thl HA OCHOBAaHUHW UMEIOIINXCS JIAHHBIX, aHAJIM3UPOBATH
PE3yNIBTaThl U KOPPEKTUPOBATH METOJIBI PEIICHUS C YYETOM TOTYyUYCHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPAlMKA 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJa: BBICTPAUBATH JIOTHYECKYIO
IEMOYKY PacCyKJI€HUM ¢ OTIOPOM Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHUS,

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

IPUBOUTH MPUMEPHI BKJIaJ1a POCCUNUCKHUX U 3apyO0eKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpa, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH 4YEJIOBEKA, CBS3aHHOW C (PU3NYECKUMH MPOIECCaMH, C
MO3UIUH PKOJOTHIECKON 0€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TAaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH i JadbHEHUIIETO pPa3BUTHS YEIIOBEYECKOTO
00111eCTBa;

NPUMEHSTh Pa3udHbIe CIOCOOBI paboThl ¢ mHbOpMaIel (HU3NIECKOro
COIEepKaHUS C WCIOJIB30BAHMEM COBPEMEHHBIX HMH(POPMAITMOHHBIX
TEXHOJIOTUH, TIPH STOM HCIOJIH30BaTh COBPEMEHHBIC HWH()OpPMAIMOHHBIC



TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSBICHHUS Yy4eOHOU H
HAy4HO-TIOMYJISIPHOU MH(pOPMAIK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(pOpMaIMK, MOJYYEHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANM3UPOBATH  MOJYy4aeMyl0  HMH(OpPMAUUI0O M  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

IPOSIBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHBIC yMEHUs
CaMOCTOSATEIBLHOTO NPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIIOJHEHUS
POEKTHBIX U YUYEOHO-UCCIIEeI0BATENLCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJEH,
IUTAHUPOBATH PAOOTY TPYIIbI, PAlMOHAIBHO PACHPENEsATh AeATEIbHOCTD
B HECTaHJApTHBIX CHUTyallUAX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBaeMO POOIEMBb;

NPOSIBIIATh MOTHBALIMIO K Oyaymieil mpodecCuOHAIIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIIS.

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

MOHUMATh POJIb PU3UKHU B SKOHOMUYECKOH, TEXHOJIOTUUYECKOM, COITUATBHOM
U ITHYECKOM cdepax AesTENbHOCTU YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOW HAay4YHOU KapTHHE MUPA, POJIb ACTPOHOMHUH B MPAKTHUUECKOU
JeSITEHHOCTH YeJOBeKa M JaJIbHEHIIIEeM HayYHO-TE€XHUYECKOM pPa3BUTHH,
3HAUEHHE OIKCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENHbHON U
IPOTHOCTUYECKOW (DYHKIUK (U3UYECKOW TEOPUHM — DJIEKTPOIUHAMHKH,
CHEIUATbHOW TEOPUH OTHOCUTEIHHOCTH, KBAHTOBOM (DU3UKHU, PpOJIb
buzudeckoir Teopur B (POPMHPOBAHMHU TPEACTABICHUN O (Pu3MUECcKOit
KapTUHE MHpa, MECTO (HU3NYECKOM KApTHUHBI MHUpa B O0OIIEeM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABIICHUI O PUPOJIE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIeH GU3HUUECKUX TEJ U TIPOIIECCOB
(SIBJICHMIA): OJTHOPOIAHOE DIEKTPUYECKOE U OJHOPOJHOE MATHUTHOE TOJIA,
rapMOHUYECKHE KOJIeOaHWsl, MaTeMaTHUYECKUN MAaSTHHUK, WJCaTbHBIN
IPYKUHHBIHA MasITHUK, rapMOHUYECKUE BOJIHBI, UjcabHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyath yclIoBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (DU3UIECKUX
3aKOHOB, TIOHMMAaTh BCEOOINN XapakTep (QyHIaMEHTATbHBIX 3aKOHOB U
OTPaHUYCHHOCTH UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

AQHANMM3UPOBATh U OOBSICHATH SJEKTPOMATHUTHBIE TMPOIIECCHI M SBIICHUSA,
UCIIOJIB3YSI OCHOBHBIC TIIOJIOKEHUS W 3aKOHBI JJICKTPOJAWHAMHUKHA H
CIEIUATbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro 3apsiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKOMM, TmpaBwio  Jlenma, cBa3p  O/C
CAMOMHJYKIIMM B OJEMEHTE JJICKTPUYECKOW IEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, TTOCTYJIAThI CIICIIMAIBHON TEOPUH OTHOCUTEIBLHOCTH
OUHIITEHHA);

aHAJM3UPOBATH U OOBSICHITH KBAHTOBBIC MIPOLIECCHI U SIBJICHUS, UCIIOJIb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (u3uKuM  (ypaBHeHHME  DWHIITEWHa  AJid
dboToaddexTa, mepBblii U BTOPOU MOCTYaThl bopa, MpUHIINUIT COOTHOIICHUS
HeomnpenenéHHocted ['eiizeHOepra, 3akoHbI COXpaHEHHUsS 3apsA/lOBOTO U
MacCOBOT'O YHUCEJI U SHEPTUU B SJICPHBIX PEAKIIUSIX, 3aKOH PaTUOAKTUBHOTO
pacmnana);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
HaIPSHKEHHOCTD JIEKTPUUECKOTO TMOJIs, MOTEHIMAN YJIEKTPOCTATUUECKOTO
MoJIsl, Pa3HOCTb TOTEHIIMATIOB, SJCKTPOJBIKYIAs CHUIa, WHIYKIIUSI
MAarHuTHOTO TIOJISI, MarHUTHBIA TIOTOK, CHWJIa AMIiepa, UHIAYKTUBHOCT,
ANIEKTPOABMKYIINAS CHUJa CAMOWHIYKIIUM, DSHEPrUs MArHUTHOTO TOJIs
IIPOBOJIHUKA C TOKOM, PEIIITUBUCTCKHUI UMITYJIbC, TIOJIHASI SHEPTHUS, DHEPTUS
MOKOSI CBOOOTHOM YaCTHIIbI, PHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UHCIIO
U 3apA] sIpa, SHEPTUs CBA3U SA11pa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
ANEKTPOMArHUTHAs! MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEpepeHIINs
BOJIH, Audpakuus, JUCHEPCHs, T[OJHOE BHYTPEHHEE OTpaKeHHE,
dboToanekTpuueckuii 3pdekt (hotorddexr), anbda- u 6eTa-pacnasl saep,
ramMmma-usiaydeHue saep, Gu3nuecKue MPUHIUIBI CIEKTPAIIBHOTO aHAIH3a |
paboTHI J1a3epa;

ONpENENATh HANpABICHUE HWHAYKIIMM MAarHUTHOTO MOJIA MPOBOJHHMKA C
TOKOM, CUJIbl AmIiepa u cuiibl JIopeHua;

CTPOUTH U300paKeHNE, CO37]aBaEMOE MIJIOCKUM 3€PKajIOM, TOHKOW JIMH30M,
U PaCCUUTHIBATh €r0 XapaKTEPUCTUKH,

IPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHE MOHSATUSA, TEOPUU U
3aKOHBI JIJII aHalm3a ¢ OOBSACHEHHS  (U3UYCCKHX IIPOIECCOB,
IPOUCXOJSAIIMX B 3BE3/1aX, B 3BE3AHBIX CHCTEMAaX, B MEKIralaKTUUECKOM
cpese; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
NPOBOAUTH HWCCIEAOBAHUE 3aBUCUMOCTEH (DHU3UYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUH, MpPU HSTOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJYYEHHON  3aBUCUMOCTHU
¢uznuecknx BENMMYMH B BHAEC TpaduKOB C y4E€TOM aOCONFOTHBIX
MOTPEIIHOCTE  WM3MEpPEHU, JlelaTh  BBIBOJABI 1O  pe3yJibTaTam
UCCIIEIOBAHUS;



NPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsS, OLICHWBATh a0CONIOTHBIE U
OTHOCHUTEbHBIC TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX N3MEPECHHUIA;
MPOBOJUTD OTMBITHI 1O MPOBEPKE MPEIOKEHHON THIOTE3bI: TNIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3HI,

OTKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUIA;
co0ro1aTh MpaBuiia 0€30NMacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMKax  y4yeOHOTO  OKCIIEPHMEHTa, MpakTUKymMa W ydeOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON JEATENHHOCTH C HWCIOIb30BAaHUEM
U3MEPUTETBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BAHNUS;

pemats pacuy€THblE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOU
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWU aHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOJENH, OTBEYAIOIUe TPeOOBaHUSAM 3a7add, MPUMEHSTH
(GopMyIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (PHU3MYECKUX TEOpUi
NpU  WCIOJB30BAaHUHM MaTeMaTHYeCKUX METOJOB pEIICHUS  3ajad,
IPOBOJIUTH PacyEThl HA OCHOBAHWH MMEIOIUXCS JaHHBIX, aHATH3UPOBATH
PE3YNBTATHl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM TOTYYEHHBIX
PE3YJIbTATOB;

pemiatb KadyecTBEHHbIC 3aJaud, TpeOylolue MPUMEHEHUs 3HaHWM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPAlMK 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJa: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS JJisi OOBICHEHHS OCHOBHBIX
MPUHIIMIIOB PabOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

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

aHAJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (PHM3MUYECKUMHU TNPOIECCaMH, C
MO3UIIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
IPUPOJOTIONH30BAHUH, @ TAaKXKE Pa3yMHOM HCIOJIB30BAaHUHU JOCTHXKEHUN
HAyKM W TEXHOJIOTUH s JajJbHEHIIero pa3BUTHS UYEJIOBEYECKOTO
00111eCTBa;

MIPUMEHSITh Pa3JIMuHbIE CIOCOOBI PadbOThl ¢ MHpoOpMauend (PU3NIECKOTrOo
COJEp)KaHUSI C HCIOJb30BAaHWEM COBPEMEHHBIX HMH()OPMAIMOHHBIX



TEXHOJOTUH, IPH 3TOM HCHOJIB30BATh COBPEMEHHbIE MH(MOPMALMOHHbIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MpEeAbSBICHHUS Y4eOHOU H
Hay4HO-TIOMYJISIPHOW MH(OPMAIMH, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(pOpMaIK, MOJYYEHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUIO M  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

IPOSIBIIATH OpraHu3alMOHHbIE U NO03HABATEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIOJIHEHUS
IPOEKTHBIX U YUYEOHO-UCCIEeI0BATENbCKUX PadoT;

paboTaTh B TpyNIEe C MCIOJHEHUEM pPa3IMYHbIX COLMAJIBHBIX pOJIei,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIpPENesiTh AEsATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIEMBbI;

NPOSIBIIATh MOTHBALIMIO K Oyaymied npodecCuoHaNbHON AESTEIBHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIISL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsbl
Pa3zaen 1. HAYYHBIA METO/ ITO3HAHUS ITPUPO/IBI
. bubnuoreka [JOK
1.1 H
AYFIHBIH METOAL TOSHATIE HPHPOD! 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka 10 1 https://m.edso00.ru/f16b68d7
bu6mmoreka [IOK
22 Auamiia 10 https://m.edso00.ru/f16b68d7
N bu6mmoreka [JOK
2.3 C 5 1
TatTiia Teeporo tera https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1 htts://m.eds00.ru/fL6b68dT
Utoro no pazneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

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

https://m.edsoo.ru/f16b68d7



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

33 Arperartsble cocTosiHUS BelecTBa. da3oBbie 14 bubmoreka [IOK
' MePEXO0/IbI https://m.edsoo.ru/f16b68d7
Wroro mo pazmeny 49
Pasnen 4. DJIEKTPOJIMHAMHUKA
bubmmoreka [{OK
4.1 DUeKTpHtieckoe nose 24 https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4.2 II i i 24
OCTOTHHBIH SICKIPHACCKIH TOX https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4, T
3 OIC B Pasiitiibix cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Paznen 5. DU3NYECKHN MPAKTUKYM
. bu6mmoreka [IOK
>1 Dusiieckuit IPAKTHIYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [JOK
Pesepiioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

KoanuyecTBOo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. QJIEKTPO/IMHAMUKA
bubmmoreka [{OK
11 M 14
ATHHTHOE ToJe https://m.edso0o.ru/39859¢f1
bu6moreka [IOK
1.2 1 1
DIIEKTPOMATHHTHAS HHAYKIHS 3 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
21 Mexarrieckie koneOarms 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.2 6) 0 15
JICKTPOMATHHUTHDIC KOJICOaHHA https://m.edso0.ru/39859ef1
53 MexaHW4ecKUe U JIEKTPOMArHuTHbBIC 10 1 bubnuoreka [JOK
' BOJIHEI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
2.4 25 1
Onrika https://m.edso0.ru/39859ef1
Utoro no pazneny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

3.1

Ocuosel CTO

5

1

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

Hroro no pasaeny
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa HOK
) PIHYCKYJIAp oy https://m.eds00.ru/39859¢ef1
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.eds00.ru/39859¢ef1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
' YaCTHIL https://m.edso0.ru/39859¢f1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusiieckuit IPAKTHIyM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazaeny 16
Pazgen 7. OBOBIIAIOHIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJEPKAHUS U OTbITa 15 bubnnoreka [JOK
' NESATETBHOCTH, MPUOOPETEHHOTO TIPU https://m.edso0.ru/39859¢f1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
bu6mmoreka [JOK
P 10
CICPEHOC BpEMA https://m.edso0.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/m Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 ®usznka — pyHIaMeHTaJIbHas HayKa O 1 bubnuorexa [JOK
pupoie https://m.edsoo.ru/1beef346
5 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
uccieI0BaHusl PU3NYECKUX SABJICHUN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3Hanus npupoasl. Habmronenne u 1 bubmiorexa HOK
PHPOJEL. https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (PH3HKE
4 Crioco6b1 u3MepeHus GPU3NIECKUX 1 bubnuoreka [IOK
BEJINYHH https://m.edsoo.ru/ca2def03
AOCOIIOTHAS ¥ OTHOCHTEIIbHAS
5 IIOTPEITHOCTH M3MEPEHUI 1 bubmorera [JOK
P P https://m.edsoo.ru/7f18fda3
(bMBUYECKUX BETMYHUH
MopenupoBanue B ¢pusuke. Ponb u
MecTO (GU3UKH B (DOPMUPOBAHUH
6 COB qu;HHOﬁ Ha(b 1?0171 Ea THHBI 1 bubmotera [JOK
P e . P https://m.edsoo.ru/eabbdedl
MHpA, B IPAKTUYECKON JEATETbHOCTH
mronei
Mexanndeckoe aBmxenue. Cucrema
7 orcueta. OTHOCUTEIIHFHOCTD 1 bu6mmoreka [JOK
MEXaHMYECKOIo ABWXKEHHUs. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
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Pangnyc-BexkTop MarepraibHOM TOUKH,
€ro NPOEKLUHUH Ha OCU KOOpJAUHAT.

bubmmoreka [{OK

8 Tpaexropus. llepemenerie. https://m.edso0.ru/30a108a5
Ckopoctb. X mpoekuuu Ha ocu
KOOpAMHAT
PaBHOMEpPHOE ITPSAMONIMHEWHOE

9 nsuxkeHue. ['paduyeckoe onvicanue bubnuorexa [JOK
PaBHOMEPHOTO IIPSMOJIMHEWHOTO https://m.edso0.ru/89ba7190
JIBVKCHUSI

10 CroxxeHue nepeMeneHnin u bu6moreka [IOK
ckopocrtei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

11 MrHoBeHHas CKOPOCTh. Y CKOPEHHUE. bubmuorexa [JOK
[IpsimonuHelHOE BHXKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduaeckoe onucanme

12 MPSIMOJIMHEHHOTO JABUKEHUS C bubmorexa LOK
HOCTOSHHBIM YCKOpEHHEM https://m.edsoo.ru/b7560bbf
CBobopaHoe majieHre. Y CKopeHue

13 CBOOOHOTO ITaJIEHUS. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BPEMEHH M HX Tpaduku

14 JIBmxeHue Tesa, OpOIISHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeiiHOe nBUXKEHUE.

JIBU>KEHUE M0 OKPYKHOCTH. YTJIOBas
15 U JTMHEWHAas CKOplz)}(]:“(b. Ilepuon u bubmorexa LIOK

gacrota. [l[eHTpocTpeMuTEIbHOE U
MOJIHOE YCKOPEHHE

https://m.edsoo.ru/33196fbe
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KonTtposnsHas paboTa o teme

bubmuoreka [JOK

16
"Kunemaruka" https://m.edsoo.ru/1242f32e
IIepBbiii 3ak0H HproTOHA.

17 NHepunanpHble CUCTEMBI OTCYETA. bubnuorexa [JOK
[Tpuniun oTHOCUTENBHOCTH | anunes. https://m.edsoo.ru/5a9e4a64
HeunepunansHbie CUCTEMBI OTCUETA

18 Cuna. PaBHoelicTByIOIIAs CUJIa. bubnuorexa [JOK
Bropoit 3akon Herotona. Macca https://m.edsoo0.ru/141d3837

19 Bzaumopericteue Ten. Tpetuil 3aKoH bubnuoreka [JOK
Hprorona https://m.edsoo.ru/57dba505
[TpuHIUIT Cynepno3uiuu CUll.

20 meelljne 3ayr;qua 1} HI/IMCHCHI/IC bubnmorexa [JOK

a p https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBaJIEHTHOCTh 'PAaBUTALIMOHHON U Bubnmorexa [JOK
N P H https://m.edsoo.ru/9aba2b0a
WHEPTHOMN Macchl

29 Cuna TSKeCTH U YCKOPEHHE bubnuoreka [IOK
CBOOOIHOTO ITaICHUS https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX

23 HUCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BuabI cui

P PP bubmuoreka [JOK
TpeHus. [IBuxKeHue B KUAKOCTH U
25 https://m.edsoo.ru/1fa86499

ra3e ¢ y4éTOM CHJIbI COMTPOTHBIICHHSI
cpensl

https://m.edsoo.ru/2cb29676
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Jasnenue. ' napocraruyeckoe

bubmuoreka [JOK

26 nasinenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOCOJIIOTHO TBEPJIOE TEJIO. bubnuorexa [JOK
27 [TocTynarenbHoe U BpalaTeabHOE bubnuorexa [JOK
JBUKEHHE TBEPJOTO TEJIa https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpameHus. [1nedo cumsl https://m.edso0.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBEpOMy Teny. LleHTp TsxecTu Tena. bubnuorexa [JOK
VYcnoBust paBHOBECHS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Buns!l paBHOBecus
bu6moreka [IOK
30 Pemmenme sz https://m.edsoo.ru/dclcaacO
31 KonTtponsHas padoTa o Teme bubnuoreka [IOK
"Ilnnamuka. Cratuka TBepaoro tena'" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOUYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
32 IlenTp Macc cucTeMbl MaTEPHATBHBIX bubmmorexa [TOK
https://m.edsoo.ru/4bb8294b
Touek. Teopema 0 ABM>KEHUU IIEHTpa
Mmacc
Nmiynbsc cuiibl 1 ©13MEHEHHE
33 HMITyJIbCa Tella. 3aKOH COXPaHEHUS Bu6mmorexa LIOK
https://m.edsoo.ru/13f0a221
UMITyJbca. PeakTUBHOE NBUKEHHE
MoMeHT uMItynibca MaTepuaibHON
34 touku. [IpencraBienne o coxpaHeHUn bubnuoreka [IOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
ITOJIAX

https://m.edsoo.ru/d6532eb9
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bubmuoreka [JOK

35 Pemenue 3amau
A https://m.eds00.ru/f7706d63
PaboTa cuibl Ha MajJOM U Ha
36 KOHEYHOM IIEPEMELICHNUH. bubnuorexa [JOK
I'paduueckoe npeacraBieHne padoThI https://m.edso0.ru/913974c7
cuiIbl. MOITHOCTD CHIIBI
Kunernueckas sneprus. Teopema 00
. bubnuorexa [JOK
37 W3MCHCHHH KHHETUYECKOW dHEPTUU
. https://m.edsoo.ru/9a5e2e74
MaTepHATHLHOU TOUKH
IToTeHImansHBIE U HEMOTEHIMATLHEIE
38 cuisbl. [ToTeHnnanpHasg SHEprus bubmmorexa [OK
’ PrA. https://m.edsoo.ru/554bafcc
Btopas kocMuyeckasi CKOpOCTh
Tpetbst KocMuueckast CKOpocTb. CBSI3b
paboTHl HEMMOTEHITUATIBHBIX CHIT C
39 W3MECHCHHUEM MEXaHUYCCKOM SHEPTUH bubmorexa IOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJI. 3aKOH COXPAHCHHS
MEXaHUYECKOW SHEPTUH
VYupyrue u He 1€ CTOJIKHOBCHHS.
40 \% EIZIF{GHI/IG EeyrI If }.:'IFJ'II/I VIS UIeanbHO’ Eubmaorexa HOK
P PHY https://m.edsoo.ru/f30f43b6
KHUJIKOCTH
41 KonTtponpHas padoTa o teme bubnuoreka [JOK
"3aKOHbI COXpaHEHUs1 B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PazButHe npeacraBiaeHuit o npupoe
42 Ter10Tbl. OCHOBHBIE TOJIOKEHUS bubnuoreka [JOK
MKT. duddyszus. bpoyHosckoe https://m.edsoo.ru/b0a4445f
JIBMOKCHUE
CtpoeHue ra3000pa3HbIX, KHIKUX U
p p bu6mmoreka [JOK
43 TBEPABIX TeN. XapakTep ABMKCHUS U

B3aHMO/JICHCTBUS YaCTHUI] BEIIECTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazMepsl MOJIEKYI (AaTOMOB).

bubmuoreka [JOK
44 K 1
OJIITIECTRO BEIECTBA. LoCTOMHHA https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemnoBoe paBHOBeCHE. bubnuorexa [JOK
[IIxana Henbcus https://m.eds00.ru/0070d493
bubmmoreka [{OK
46 P
cHieHHe sajat https://m.edsoo.ru/1531aba5
bubmmoreka [{OK
47 4 i ras. I’
AICAIIBHBIN Ta3. § a30BBIC SAKOHET https://m.edsoo.ru/1deb2367
48 YpaBHenue Menpeneena- bubmuorexa [JOK
Knaneiipona. Pemenne 3amauy https://m.edsoo.ru/8d12c328
49 AOcoroTHas TeMIiepaTypa. 3aKoH bubmuorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 N3omporiecchl B UieaqbHOM rase ¢ bubnuoreka [IOK
MOCTOSIHHEIM KOJIMYECTBOM BEIIIECTBA https://m.edso0.ru/68878d51
I'padmueckoe npeacTaBieHne
51 Hfog) OIIECCOB: EISgTe Ma, U30X0pa bubmorexa OK
pon ) pMa, pa, https://m.eds00.ru/1344327b
n3obapa
bu6mmoreka [JOK
52 o MKT
CHOBHOE ypapHerHe https://m.eds00.ru/c8094721
bubnuoreka [JOK
53 P
CHICHHE 3aAat https://m.eds00.ru/10265a05
CBs3b a0COIIOTHOM TeMnepaTypbl
TEPMOAMHAMHYECKON CHCTEMBI CO
54 CpEIHEN KNHETUYECKOM YHEprUen https://m.edsoo.ru/c38af875

MOCTYIAaTCIbHOT'O TCIIJIIOBOI'O
JIBIDKEHHS €€ YaCTHUI]
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O0001IEeHHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK

55
sgaHui 1o teme "Ocuossl MKT" https://m.edso0.ru/09d12fd8
56 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"OcnoBsl MKT" https://m.edsoo.ru/13adad59
TepmoanHaMuyeckas cucTema.
3ananue BHEMIHUX ycinoBui 1uist T
CUCTEeMbl. BHeNIHHE U BHYTPEHHHE
S7 napametpsl. [Tapamerpst T]] cuctemsr bubmorexa HOK
P pel. 11ap p https://m.edsoo0.ru/5f8d38a3
KaK CpeIHUE 3HAYCHUS BEJTNYUH,
OIIMCHIBAIOIINX €€ Ha
MHKPOCKOTTMYECKOM YPOBHE
HyneBoe Hauano TepMoIuHaMUKH.
58 Camonpou3sBojibHas penakcaius T[] bubmorera [JOK
p p https://m.edso0.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Mogenrs naeanbpbHOTO ra3a B
59 TEPMOIUHAMUKE. Y CIIOBUS bubmorexa LOK
P T https://m.edso0.ru/29355001
MIPUMEHUMOCTH 3TOW MOJIEIH
YpaBaenue Menpeneena-Knanelipona
60 U BBIPAKEHUE U1 BHYTPEHHEHN Eubmrorexa HOK
P yip https://m.edsoo.ru/bal178d0
SHEPTHH
Bripaskenue st BHyTpeHHEH SHEpruu
61 0JIHOAQTOMHOI'0 HUJI€aJIbLHOI0 ra3a. bu6mmoreka [JOK
KBa3ucraruueckne U HeCTaTUUECKHE https://m.edsoo.ru/acscacl5
MIPOIIECCHI
DnemeHTapHas paboTa B
62 TepMoAHaMUKe. Boruncienue bu6mmoreka [JOK

paboTsI 1o rpaduky npoiecca Ha pV-
Marpamme

https://m.edsoo.ru/741d5738
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Temonepenaya kak cnocoo

63 M3MeHeHHs BHyTpeHHel snepruu T/ bubmiorexa LIOK
https://m.edsoo.ru/3d734561
CHCTEMBI 0e3 COBEpIICHHUS PadOTHI
64 KonBekuus, TEMmIOnpoBOIHOCTD, bubnuorexa [JOK
H3JIy4CHUE https://m.edsoo.ru/157b54cd
KonnuecTBo TenmnoTsl. TemoéMKOCTh
65 Tena. Y IenbHas U MOJISIpHAst bubnuorexa [JOK
TEeMIO0EMKOCTH BEIeCTBA. Y IeabHas https://m.edso0.ru/7ba67355
TEIUIOTa CTOPaHUs TOTLTUBA
66 Pacuér xonuuecTBa TEMIOTHI TPU bubmuorexa [JOK
TerIonepeaade https://m.edsoo.ru/1db5ad4e
67 [Tonsatue 06 annabaTHOM TIpoOIIECcCe. bubmuorexa [JOK
[IepBblit 3aKOH TEPMOJMHAMUKH https://m.edso0.ru/d8098824
KonmnuecTBo TemnoTel u paboTa Kak
68 Mepbl UI3MECHEHHS BHYTPEHHEH bubmorexa OK
https://m.edsoo.ru/b047alcd
sHepruu T/] cuctemsl
BTopoii 3aKOH TEpMOAMHAMUKH TS
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [JOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMJIOBBIX bu6mmoreka [JOK
mamuH. KT https://m.edsoo.ru/2e945513
71 MakcumanbHoe 3HaueHue KIT/. [ukn bubnuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
7 Pemterite saza https://m.edsoo.ru/b3efal8b
73 DKOJOTUYECKUE ACTICKThI bubnmuoreka [JOK

HCIIOJIb30BAHHUA TCIIJIOBBIX

https://m.edsoo.ru/9867aaa7



https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7

nsurareneil. TennoBoe 3arps3HeHne
OKPYKarOLIEH CpeJIbl

74 Pemenue 3anau brbmmorexa [OK
A https://m.edso00.ru/c8c70432
O0001enre U CHCTEMATH3ALIS
75 3gaHui 110 teme "TepmoauHaMuka bubnmorexa [TOK
P ' https://m.eds00.ru/28d62b3f
TermnoBbIe MaTHHEI
KonTponsnas pabora o teme
76 "TepmoauuHamuka. TeImioBsIe bubnmorexa LHOK
P | ’ https://m.eds00.ru/1b6e26c5
MAIIUHBI
[TapooOpazoBanre 1 KOHICHCAIIHS.
77 Ucnapenne u kumienne. Y aensHas bubmmorexa [OK
p ’ https://m.edso0.ru/6f8e6777
TEIJI0Ta MapooOpa3oBaHUs
HacriieHnbIe ¥ HEHACHIIEHHEIE
napel. KauecTBeHHasI 3aBUCUMOCTh
IUIOTHOCTH M JAaBJICHUS HACBIIICHHOTO
78 rmapa OT TeMIEePaTyphl, UX bubnuoreka [IOK
HE3aBUCUMOCTE OT 00BEMa https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO T1apa. 3aBUCUMOCTh
TEMIIepaTyphbl KATICHHS OT JaBJICHUS B
JKUIKOCTH
79 BrnaxHocTh Bo3yxa. AGCONMIOTHAS U bubnuoreka [IOK
OTHOCUTEIbHAS BIAXKHOCTD https://m.edso0.ru/30ebbb79
bubanoreka [IOK
80 Pemtenue 3amay 1
https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucrammueckue u
bu6mmoreka [JOK
81 amopdHble Tena. AHU30TPOIHS

CBOMCTB KpHUCTAJJIOB

https://m.edso0.ru/20a88a03
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[lnaBnenue U KpUCTATUIU3 AU

bubmuoreka [JOK
82 VYaenpHas TETUIOTA IUIABJICHHSL.
https://m.edsoo.ru/6ee91e9f
CyOmumarus
JHedopmaruu TBEPIOTO TENA.

83 Pactskenne u cxxatue. CaBur. bubmmoreka [{OK
Monyns FOnra. [Ipeaen ynpyrux https://m.edsoo.ru/dalaab10
nedopmanuit
TermmoBoe pacmmpeHue KUIKOCTEN U

84 TBEPABIX T€J1. AHTAPMOHU3M bubnuorexa [JOK
TEIUIOBBIX KOJIEOAHUI 4aCTHI] https://m.edsoo.ru/7ba5edf2
BEIlleCTBA

85 [IpeoOpa3zoBanue sHepruu B GazoBbIX bubnuoreka [JOK
nepexonax https://m.edso00.ru/97a0672f

bu6mmoreka [IOK

86 YpaBHeHie TeMosoro banasca https://m.edsoo.ru/ab1521fb

bu6mmoreka [IOK

87 Pemmerme sz https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSHKEHUE.

88 Kanunnspuelie sapnenus. [laBienue bubnuorexka [JOK
0J1 UICKPUBJICHHOM MMOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
s)ujkoctu. @opmyna Jlannaca
O00011IeHIE U CUCTEMATHU3ALIUS

89 3HaHUM Mo Teme "ArperaTHble bubnunoreka [JOK
cocTosgHu BellecTBa. Pa3oBEIe https://m.edsoo.ru/0b52575c
nepexoinl"

KonTponsHas pabota o Teme
bu6mmoreka [JOK
90 "ArperaTHble COCTOSTHHSI BEILIECTBA.

®dazoBble Iepexoan”

https://m.edsoo.ru/7dc2a739
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OnexTpusaius Tel U €€ IposBICHUSI.
Dnektpuyeckuii 3apsia. [[Ba Bunia

91 ANEKTPUICCKUX 3aPSIOB. bubmorexa HOK
https://m.edsoo.ru/laff445f
[IpoBOAHUKH, TUATEKTPUKU U
IOJIYIIPOBOJHUKU
DJIeMEHTaPHBIN AICKTPUUCCKUI
92 3apsi. 3aKI:)H coxpaHeI:ms[ brommorexa [OK
https://m.edsoo.ru/f49afd24
ANEKTPUIECKOTO 3apsijia
93 B3anmopericteue 3apsnoB. Toueunsie bubnuorexa [JOK
3apsnbl. 3akoH Kynona https://m.edso0.ru/445b7746
bu6moreka [IOK
94 Pemrenne 3amau https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 DnekTpuyeckoe noJie. Ero aeiicteue bubnuoreka [IOK
Ha 3JIEKTPUYECKUE 3aPsi]IbI https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 37IEKTPUYECKOTO
niosst. [IpoGHbiii 3apsia. Jlnaum
96 HaIpPsHKEHHOCTH AJICKTPUUECKOTO bubmmorexa [TOK
https://m.edsoo.ru/3dac6957
noJist. OJJTHOPOTHOE ANEKTPUYECKOE
mnosie
IToTeHnmansHOCTE
97 ANEKTPOCTATUYECKOTO MoJsi. PazHocth Bu6mmorexa LIOK
https://m.edso0.ru/80021447
MOTEHIIMAJIOB U HATIPSKEHUE
[ToTennmanpHas 3HEeprus 3apsaaa B
08 ANEKTPOCTATUYECKOM TOJIE. bubnunoreka [JOK

IloTrenuman QJICKTPOCTATUICCKOT'O
I10JIA

https://m.edsoo.ru/af5fa389
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CBs13b HaPSPKEHHOCTHU TOJIS U

99 A3HOCTHU IMOTCHIIUAJIOB JIJIS bubmorexa HOK
P t s https://m.edsoo.ru/df7a6838
AIEKTPOCTATUUECKOTO OIS
100 [IpuHnun cyneprno3unun bubnuorexa [JOK
BIEKTPUYECKUX TOJIEN https://m.edsoo.ru/Ocfeda6c
bubmmoreka [{OK
101 P
clieHHe satat https://m.edsoo.ru/5a582263
102 [Tosie Toueunoro 3apsiaa. [lose bubnuoreka [JOK
PaBHOMEPHO 3aps>KEHHOU chepbl https://m.edso0.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO IO
103 00Bémy mapa. Ilosie paBHOMEpPHO bubmorexa OK
Y .~ N https://m.edsoo.ru/f7a665ee
3apsOKEHHOUM OECKOHEYHOM MIIOCKOCTH
104 [IpoBOAHUKH B 3EKTPOCTATHYECKOM bubnuoreka [IOK
noJie. YcjaoBUe paBHOBECHS 3apAI0B https://m.edsoo.ru/32405eab
105 JIM3IeKTpUKY U HOJYIIPOBOJHUKH B bubnuoreka [IOK
3JIEKTPOCTATHYECKOM I0JIe https://m.edso0.ru/060ebab5
Konpaencarop. D1meKTpoEMKOCTD
106 KOHCHCATOPa. DIEKTPOEMKOCTD bubmorera [JOK
. pa- P https://m.edso0.ru/845b4f73
IJIOCKOTO KOHJIEHCATOPa
107 [TapannensHoO€ coeMHeHUE bubnuoreka [JOK
KOHJEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE cCOeqUHEHNE bu6mmoreka [JOK
KOHJEHCATOPOB https://m.edso0.ru/1e992920
109 OHeprus 3apsHKeHHOTO KOHJICHCATOpa bubmorera [JOK
P P A P https://m.edsoo.ru/73a34f18
bu6mmoreka [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fh2ach5

https://m.edso0.ru/27434040
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JIBr>KeHre 3apsSKEHHOW YaCTULIbI B

bubmuoreka [JOK

111
OJIHOPOJIHOM 3JIEKTPUUYECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenne 3amau
O00011IeHNE ¥ CHCTEMAaTH3aLIH
113 3HAHUH 110 TeMe "DISKTPHUYSCKOE bubmiorexa HOK
" P https://m.edso0.ru/5752603f
moJie
114 KonTponsHas pabora o teme bubnuorexa [JOK
"DnexTpuueckoe mojue" https://m.edsoo.ru/cefe90e9
Cuna toka. [IocTOSTHHBIN TOK.
115 VCIIoBHS CYIIECTBOBAHUS bubmiorexa HOK
T https://m.edso0o.ru/233311b5
TTOCTOSTHHOTO JIEKTPUUYECKOTO TOKA
116 Hcroununku Toka. Hanpsokenue u bubmuorexa [JOK
OJIC https://m.edso00.ru/0839a115
117 3akoH OMa Jy1s yyacTKa LETH. bu6mmoreka [IOK
DIJIEKTPUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTD COTIPOTHUBIICHUS
118 OJHOPOTHOTO MPOBOJIHUKA OT €r0 bubnuoreka [JOK
JUTMHBI Y TJIOIIAAA TOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUYCHHUS
119 VY enpHO€ CONPOTHBIICHUE BEILIECTRA. bu6mmoreka [JOK
Permrenue 3agau https://m.edsoo.ru/437f8300
[TocnenoBarenbHOE, MapaIeIBHOE,
bubnuoreka [JOK
120 CMEIIaHHOE COEIUHEHHE
https://m.edsoo.ru/236f7e07
MTPOBOTHUKOB
Pacué€r pa3zBeTBIEHHBIX
N bubnmuoreka [JOK
121 aneKkTpudeckux uenei. [lpasuna

Kupxroga

https://m.edso0.ru/1794cf37
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bubmuoreka [JOK

122 P
CHICHHE 3a]1ad https://m. eds00.ru/3881b469
123 PaboTta 31eKTpru4eckoro Toka. 3aKoH bubnuorexa [JOK
Jxoymns —Jlenna https://m.edso0.ru/a3605c5¢c
bubmmoreka [{OK
124 P
CHICHHE 3811 https://m.edso0.ru/6761bfOf
MoiHocCTE 3i1e €CKOT'0 TOKa.
125 TenI;I(I){Bas[T I1)\/10JI fl?c)?: B:I ren;T[elxI/([a;[ Ha bubmmorera [TOK
m » BRI https://m.eds00.ru/99750a6f
pesucrope
bu6moreka [IOK
12 P
6 CHICHHE 341t https://m.edsoo.ru/eb72fc24
197 OJIC 1 BHyTpEeHHEE CONTPOTUBIICHUE bubmuorexa [JOK
HCTOYHHMKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa Jy1si IOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
AIEKTPUYECKON LTI https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 Pemenne sanaq https://m.edso0.ru/3580b679
bu6mmoreka [JOK
130 M
OTIHOCTD HCTOMHIKA TOXA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 K
OPOTKOE 3aMbIiaHue https://m.edso0.ru/546f5632
132 Konpaencarop B 1ienu HoCTOSIHHOTO bu6mmoreka [JOK
TOKa https://m.edso0.ru/35368f3e
133 Pemtenue 3amay bubmnorexa [IOK
https://m.edso0.ru/4410cef0
134 Pemenue 3agau no teme bubnmuoreka [JOK

"IIoCTOSIHHBIN 2JEKTPUUYECKUI TOK"

https://m.edsoo.ru/a7340a29
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135 Pemenue 3amau mo reme bubmuoreka [JOK
"IIoCTOSIHHBIN 27EKTpUUYECKUM TOK" https://m.edso0.ru/744261b8
136 Pemenue 3amau mo teme bubmmoreka [{OK
"IloCTOSIHHBIN 37eKTpUUYECKU TOK" https://m.edsoo.ru/eb5d4687
O06o01IeHre U CHCTeMAaTH3aIus
137 3HaHu# 1o Teme "TlocTostHHBIN bubmorexa HOK
. " https://m.edsoo.ru/bfd7a050
ANEKTPUUECKUI TOK
138 KonTponsnas pabora o teme bubnuorexa [JOK
"IToCTOSIHHBIN 27eKTpUYECKUi TOK" https://m.edsoo.ru/1885ddf1
DneKTpruYecKas MpOBOJIUMOCTh
139 Pa3IMYHBIX BEIIECTB. DIEKTPHUECKHIA bubamorera LOK
https://m.edsoo.ru/da794295
TOK B MeTayiiaXx. CBEpXIIPOBOAMMOCTD
DIEeKTpUYECKUN TOK B pacTBOpax u
140 pacriaBax 3JeKTPOJMTOB. 3aKOHbI Bubmmorexa [JOK
https://m.edsoo.ru/4b423491
®dapazes 1S AIEKTPOIn3a
. bu6mmoreka [IOK
141 DNeKTpUYeCKUid TOK B razax. [lmasma httos://m.edsoo.ru/92d92f76
142 DIIEKTPUYECKHUI TOK B BaKyyMe. bubnuorexka [JOK
BakyymHuble mpubopbl https://m.edsoo.ru/2E+160
143 DIJIEKTPUYECKUI TOK B bubnuoreka [JOK
MOJYITPOBOHHUKAX https://m.edsoo.ru/ab61c660
bubnuoreka [JOK
144 HosynpooaiiKoBbIe HpHOOpL! https://m.edso0.ru/83622200
Ou3nyecKuil MPakTUKyM 10 TEME
145 "N3mepeHue cuiibl TOKa U bubnuoreka [IOK

HaIps’KCHUA B ICITH ITOCTOSIHHOI'O
TOKa IIpH IMOMOIIIN aHAJIOTOBLIX U

https://m.edsoo.ru/5643ea56
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IU(POBBIX U3MEPUTEIHHBIX
pubopoB"”

146

Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3y4ueHre HepaBHOMEPHOTO
JBUKEHUS C LEJIbIO OIPEIEICHUS
MTHOBEHHOM ckopocTh"

bubmmoreka [{OK
https://m.edsoo.ru/f6292f5f

147

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Ipu
MPSIMOJTMHEHHOM PaBHOYCKOPEHHOM
JIIBMKEHHWH 110 HAKJIOHHOM MI0CKOCTH"
niu "HccnenoBaHue 3aBUCUMOCTH
MyTH OT BPEMEHH TPH
PaBHOYCKOPEHHOM JIBMOKEHUH"

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

148

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenune yckopeHusi CBOOOJHOTO
nanenus" win "M3ydenue nBUKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAIILHO"

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHue NBUKEHUS TeJla 1Mo
OKPY>KHOCTH C IIOCTOSIHHOH 110
MOJIYJIFO CKOPOCTBIO" WIIH
"UccneqoBaHue 3aBUCUMOCTH
nepuojia o0panieHNs: KOHUYECKOTO
MasiTHUKA OT €ro MnapameTpoB"

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

150

dusnueckuil NpakTUKYM 10 TeMe
"N3mepeHne paBHOJAECHCTBYIOLIEH
CHJIBI ITPU JBMKEHUH OpycKa 1o
HAaKJIOHHOM IUIOCKOCTH" WIN
"[IpoBepka runoTessl 0

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db84
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HE3aBHUCUMOCTHU BPEMCHU ABUXKXCHUSA
OpycKa 10 HAaKJIOHHOH TJIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”

151

PuU3NYECKU IPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH CHJT
YIIPYTOCTH, BO3HUKAIOIINX B MIPYKHUHE
U PE3NHOBOM 00pasIle, OT UX
nepopmanuun" nmm "M3yuenue
JIBVDKEHUS] CHUCTEMBI TEJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTON uepe3 JIErKuit
65oK"

bubmmoreka [{OK
https://m.edsoo.ru/b55b81al

152

®u3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue ko3ppuirienTa TpeHus
10 BEJIMYUHE YTIOBOTO

ko3 durmenta 3apucumoctu Frp(N)"
nii "ccnenoBanue NBUKEHUA
OpycKka 1o HaKJIOHHOM TUTOCKOCTH C
NepeMEHHBIM KO3 OUITHECHTOM
Tpenus" win "N3ydueHune ABUKEHUS
rpysa Ha Bajly ¢ TpeHUeMm"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

DU3NYECKUH TPAKTUKYM I10 TEME
"UccnenoBanue ycioBUil paBHOBECHS
TBEPAOTO Teja, UMEIOIIEro OCh
BpaueHusa" win "KoHcTpyupoBaHue
KPOHIITEHHOB U PACUET CUJIT
ynpyroctu" win "U3yuenue
YCTOMYMBOCTH TBEPAOIO TENA,
HMMEIOIIETo TIoaab Onops"

bubnuoreka [JOK
https://m.edsoo.ru/4a04f4f7
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®u3NYEeCKUN IIPAKTUKYM 110 TEME
"N3mepenue ummynbca Tena 1no
TopMo3HOMY yTu" unu "M3mepenue
CHJIBI TSITU, CKOPOCTH MOJIENH
AIEKTPOMOOHIISI I MOIITHOCTH CHJIBI
Taru" nim "CpaBHEHUE U3MEHEHUS
HMITyJIbCa TeJla C UMITYJIbCOM CHIIbI"
niu "HccnenoBanue coxpaHeHUsI
HMITyJIbCa TPU YIIPYTOM
B3auMoeiicTBun" wim "M3mepenne
KMHETUYECKOMN SHEPIrUu Teja Mo
TOPMO3HOMY ITyTH"

bubmmoreka [{OK
https://m.edsoo.ru/856fb28e

155

®u3N4eCcKuil IPAKTUKYM IO TEME
"N3yueHne H30TepMHYECKOTO
nporecca (peKOMEeH/1I0BaHO
HCIIOJIb30BaHKUE U(PPOBOH
naboparopun)" win "N3ydeHue
HM30XOPHOTO Mpolecca” Win
"N3yuenne nzobapHoro mporecca"
unu "IlpoBepka ypaBHEHUsI
cocTostHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

Ou3nyecKuil MPakTUKyM IO TEME
"U3mepenue ynenbHoi
temtoéMkocTu" nian "UcciaenoBanue
Mporiecca OCTHIBAHMS BEIIeCTBA" HITH
"UccnenoBanne annadaTHOTo
npouecca” niu "M3ydenune
B3aMMOCBSI3U SHEPTUU

bubnuoreka [JOK
https://m.edsoo.ru/2f2faa6l
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MEXMOJIEKYJIIPHOTO B3aUMOICHCTBUS
U TEMIEPATYPbl KUIIEHUS )KUAKOCTENH"

157

Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3yueHne 3akoHOMEpHOCTEN
WCIIApEHUs KUAKOCTEN" HIn
"N3mepenue yaenbHON TEMIOThI
raBieHus apaa" unu "M3yuenue
CBOMCTB HACBIILIEHHBIX apoB" WU
"N3mepenue abCoIOTHOM BIaKHOCTH
BO3JlyXa M OLIEHKa Macchl apoB B
nomMenieHuu". smepenue

K03 duLmeHTa TOBEPXHOCTHOTO
HaTSKEHUS

bubmmoreka [{OK
https://m.edsoo.ru/6bla23b5

158

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnroienne mpeBparieHust SHEPTruu
3apsHKEHHOTO KOHIEHCAaTOpa B
SHEPTUIO0 U3JIYYEHUS! CBETOANOAA" Un
"N3ydyeHune npoTekaHus TOKa B LIETH,
coJieprKallel KoHaeHcaTop' uim
"Pacnipenenenue pazHOCTH
MOTEHITNAJIOB (HAMPSDKEHUSI) TIPH
MOCJIEIOBATEILHOM COEIMHEHUU
KOHJEHCAaTOpOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ec424377

159

Ou3nyecKuil MPakTUKyM 10 TEME
"UccneqoBanne CMEMIAHHOTO
COEIMHEHUS PE3UCTOPOB' UIIN
"N3mepenue yaenpHOro
CONPOTHUBIICHHUS MPOBOJIHUKOB" UITN
"HccnenqoBanue 3aBUCUMOCTH CHJIBI

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98
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TOKA OT HAIPSDKEHUS /1151 JIaMITbI
HakanuBauug"

Pu3N4EeCKU IPAKTUKYM 110 TEME
"HabumroteHue amekTposn3a’ win
"N3mepenue 3apsiia 0AHOBAJIEHTHOTO
noHa" wnu "HMccnenosanue

bubmmoreka [{OK

160
3aBUCHMOCTHU CONPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOpa OT TeMIEpaTyphl”
unu "CHsATHE BOJIBT-aMIIEPHOU
XapaKTEepUCTUKH auoaa”
161 O060011eHre U crucTeMaTnu3alus bubnuoreka [IOK
3HaHuH 1Mo Teme "Kuaemarmka" https://m.edsoo.ru/ed017d93
162 OO6o01enre u cucTeMaTu3arus bubmuorexa [JOK
3HaHui no Teme "nHamuka" https://m.edso00.ru/3149956b
O0001IenrEe ¥ cCUCTEMAaTH3AIUS
163 3gaHui 110 Teme "CraTtruka TBEpPIOTrO bubmorexa LOK
" P https://m.edsoo.ru/0f9752ac
TeNa
O0o001Ienre ¥ cucTeEMaTU3aIs
164 3HAHUH MO TeMe "3aKOHBI COXpPaHEHUS bubmorexa LOK
" P https://m.edsoo.ru/6¢c0df9cc
B MEXaHUKE
O0o001Ienre ¥ cucTEMAaTU3 AL
165 3HaHu# 1Mo TeMe "OCHOBEI bubmotera [JOK
. " https://m.edso0.ru/de148976
MOJIEKYJISIPHOKUHETUYECKOU TEOPUU
O000I11IeHNE U CUCTEMATH3ALI S
166 3HaHUU 110 TeMe "TepMoauHAMUKA bubmnorexa [IOK
P ' https://m.edsoo.ru/0bcc77cl
TennoBbie MaIIUHEI
167 O06o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [JOK

3HaHMMU 110 TeMe "ArperaTHble

https://m.edsoo.ru/59ca5c91
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cocTosiHuS BellecTBa. Pa3oBbie
nepexopl"”

O0001IEHHE U CUCTEMATU3ALIUS

bubmmoreka [{OK

168 3HaHUH 10 TeMe "DIEKTPUIECKOe 1
| https://m.edsoo.ru/f2381c0c
noJje
O0001Ienre U cUCTEMATH3AINS
N " . bubmmoreka [{OK
169 3HaHui 1Mo TeMe "TIoCTOSHHBIN 1
o " https://m.edsoo.ru/3cae6dal
MEKTPUICCKHUI TOK
O000611IeHNE U CUCTEMATHU3AIIUS
N " bubmmoreka [{OK
170 3HaHUM N0 TeMe ""TOKHU B pa3aM4HbIX 1
| https://m.edsoo.ru/cc7681d4
cpemax
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOI'PAMME
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara ungposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
B3anmonericTBre MOCTOSTHHBIX
bubmmoreka [{OK
1 MAarHuTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.edso0.ru/487a8593
MarnutHoe noJie. ['unoreza Ammnepa
BexTop MarHUTHON MHAYKIIVH.

9 [IpuHnun cyneprno3unun 1 bubnuoreka [IOK
MAarHUTHBIX nonei. JInauu https://m.edsoo.ru/4clabcch
MAarHUTHOW WHIYKIIHH

3 MarauTHO€ 1oJie MPOBOIHUKA C 1 bubnuoreka [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cuna Amriepa, €€ HapaBJIE€HUE U 1 bubnuoreka [IOK
MO1yJIb https://m.edsoo.ru/26d9c5ba

bu6mmoreka [JOK

5 Pemenue 3amau 1

A https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, €€ HanpaBiIeHUE U

7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubnuoreka [JOK
YaCTHUIIbl B OJIHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje

b K

8 Pewrenue 3apau 1 nomorexa 110

https://m.edsoo.ru/504e98c7
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bubmuoreka [JOK

9 Pa6 JI
abota CIbt Joperiia https://m.edsoo.ru/d518be4b
bubmmoreka [{OK
10 P
CHICHHE 3314 https://m.eds00.ru/93617bd9
MarauTHOE oJIe B BEIIIECTBE.
11 deppomarueTuky, napa- u bubnmorexa LOK
pp > 11ap https://m.edso0.ru/30ff9608
IMaMarHETUKHA
OCHOBHBIE CBOIiCTBa
12 ¢deppomaruetukos. [Ipumenenune brbmmorexa [OK
pp P https://m.edsoo.ru/0b58190a
(dheppoMarHeTHKOB
13 Pemenne 3agau 1o teme bu6moreka [IOK
"MaruauTtHOE€ 1oJje" https://m.edso0.ru/5b55¢307
14 Pemrenue 3agad mo reme bu6moreka [IOK
"Maraurtsoe noJje" https://m.edsoo.ru/41c4ae8a
SIBrieHME ANEKTPOMArHUTHOM
15 HH nu. [ToTok BekTOpa bubmmorexa [OK
AYKH N p https://m.edsoo.ru/b3efalcl
MarHUTHOW MHIYKIIHH
bu6mmoreka [JOK
16 9J1C
AAC mrayKuH https://m.edso00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIUH bubnmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpeoe snekTpuueckoe noJie. bubnunoreka [JOK
Toku ®@yko https://m.edsoo.ru/15abe140
19 OJIC uHAYKUINH B ABMXKYIIUXCS bubnunoreka [JOK
MIPOBOIHUKAX https://m.edso0.ru/0235cc02
20 Pemenue 3amau bubmnorexa [IOK

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

21 I1 JI
PABILIo Jieta https://m.eds00.ru/bbc22726
NanyxkrtusHocts. Karyika
22 WH]T YKTI/IBHOCTI/I B ueri:ln bubnmorexa LOK
YK https://m.edso00.ru/621eae9d
IIOCTOSIHHOTO TOKa
23 SAsnenue camounaykiuu. J/C bubmmoreka [{OK
CaMOMHAYKIINHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU bubnuoreka [JOK
C TOKOM. DJIEKTPOMAarHuTHOE I0JIe https://m.edsoo.ru/b3cOad1l
bu6moreka [IOK
25 Pemenne 3ama
HICHHC 3a/1at https://m.edso0.ru/88f69d2b
O00011IeHNE U CUCTEMATHU3ALIUS
26 3HAHHUH 110 TeME bubmorera [JOK
" " https://m.edso0.ru/76484025
DIIEKTpOAMHAMHKA
97 KonTtponsHas padoTa o treme bubnuoreka [JOK
"OnexTpoauHamMuka" https://m.edsoo.ru/8ae09h98
KonebarensHas cucrema. Eu6 1OK
HOIHOTEKA
28 CBo00O o .
BODOMIBIC KOJCOAHIA https://m.edsoo.ru/7¢c1db385
I"apmoHnueckue KosieOaHus
Kunemarnueckoe 1 TMHAMHUYECKOE
bu6mmoreka [JOK
29 OIMCAaHUE KOJIEOATEIBLHBIX
= https://m.edso0.ru/87ce9498
IBKEHUH
DHepreTUYecKoe onucanue. BeiBo
IUHAMHAYECKOr0 OIMUCAHUS
. bubmuoreka [JOK
30 rapMOHHUYECKUX KOJIeOaHUH U3 UX

OHEPTCTUYCCKOTO U
KHHEMATHYCCKOT'O OITMCaHUA

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

31 AMm OaHui
TIMTYAR 1 pasa Konebanmi https://m.edsoo.ru/7a0c439a
[Tepros 1 yacToTa KOJICOAHHIA.
[Tepro MabIX CBOOOIHBIX
32 KoJIeOaHU MaTEeMaTHYECKOIO bubmorera [JOK
https://m.edso0.ru/e0399319
MasTHUKA. [lepros cBoOOTHBIX
KoJIeOaHU TPY)KHHHOTO MasiTHUKA
3aTyxaroiue KojieoaHusl.
33 BI)II}-I[X TIEHHbIE KOJIeOaHUs bubnmorexa LOK
T ' https://m.edsoo.ru/72e93d09
Pe3onanc
bu6moreka [IOK
34 A 0
BTOKOICOAMIA https://m.edsoo.ru/6add2644
bu6moreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Ypok-koHpepeniusa "Mexannueckue
36 I<(f)ne6aHI/15(1b BpM HLIKaJILHLIX Bubmmorexa [JOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O0001IeHrEe U cUCTEMATU3ALII
37 3HaHUH 1o TeMe "MexaHnueckue bubmorexa HOK
" https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNEeKTPOMAarHUTHBIE KOJICOaHHUS. bubnnoreka [JOK
38 .
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b
39 aMIUIMTY/IBI 3apsiia KOHAEHCAaTopa ¢ bubnuoreka [JOK
aMIUIMTYIOM CHJIBI TOKA B https://m.edso0.ru/093f9afl
KoJiebaTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUs! SHEPTUHU B bubnunoreka [JOK

nacaJbHOM KoJie0aTeIbHOM KOHTYpPC

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

41 KoJicOaHus1. BeIHYXICHHBIC bubmmorexa [JOK
' YA https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOAHUS
IIepemennslii TOK. Pe3ucrop u
42 KOHJICHCATOP B LICTTH TIEPEMEHHOTO brbmmorexa [OK
A pEH P https://m.edso0.ru/84836152
TOKa
43 Karynika vHIyKTHBHOCTH B LIENIH bubnuorexa [JOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa JyIst SJIEKTPUUYECKOH TeNn bubnuoreka [JOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIUITMTYIHOE U ACICTB ee bubnmorexa [JOK
A A yrot https://m.edsoo.ru/lcac6c4c
3HAYECHHE CHJIBI TOKA M HATPSDKEHUS
46 Pe3onaHC B 25IeKTpUUECKOM HeTH Bubnmorexa [JOK
P i https://m.edso0.ru/087506df
bu6mmoreka [IOK
47 Pemenne 3ana
HHeHHE salat https://m.edsoo.ru/a16836a4
NneansHbIif Tpancopmarop.
48 [IpousBocTBO, Nepenaya u bubnuoreka [JOK
MOTPeOJICHUE IINCKTPUIECCKON https://m.edso0.ru/f97418ae
SHEPTHH
DKOJIOTHYECKUE PUCKHU TIPH
MIPOM3BO/ICTBE JICKTPOIHEPTUU.
49 KanT Ha I/ICHOJ‘IBSOlfaHI/I}Ip bubmmorexa [JOK
YARTYP . https://m.edso0.ru/a6f74d93
AJIEKTPOIHEPTIUU B IOBCEAHEBHOM
KU3ZHU
50 Pemenue 3amau bubmmorexa [IOK

https://m.edsoo.ru/ee6677ed
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bubmuoreka [JOK

ol P
CHICHHE St https://m.edsoo.ru/7cab59f8
O06o01IeHre U CHCTeMAaTH3aIus
52 3HAHUM 110 TeME bubmorera [JOK
" " https://m.edso0.ru/401024a9
DNEeKTPOMAarHUTHBIE KOJICOaHMS
MexaHn4eCKrEe BOJIHBI.
53 XapakTepUCTUKH MEXaHUUECKUX brbmmorexa [OK
P p https://m.edsoo0.ru/a58e109f
BOJIH
54 CBoiiCTBa MEXaHHUYECKUX BOJIH bubmorexa HOK
https://m.edsoo.ru/d9ae1000
bu6moreka [IOK
55 3ByK. X
BYK. AApAKTCPHOTHICL 3pyKa https://m.edso0.ru/138b6f09
56 Wndpa3syk u yapTpassyk. Lllymosoe bubnuoreka [IOK
3arpsiI3HEHUE OKPYKAIOLIEH CpeJIbl https://m.edso0.ru/7380038f
bu6mmoreka [IOK
> Pemterme saza https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMArHUTHBIEC BOJIHBI. bubnuoreka [JOK
N3nydeHne 3J1eKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/714e5db1
59 DHEprus MEKTPOMarHUTHBIX BOJIH. bubnuoreka [JOK
CBolicTBa AJIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[Ikana 3MeKTPOMarHUTHBIX BOJIH.
bubmuoreka [JOK
60 [IpuMeHeHue MeKTPOMarHU THBIX
https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMIBI paguOCBI3U U
61 TeJeBUIEeHNA. Pagronokamnusi. bu6mmoreka [JOK

DIEeKTPOMarHUTHOE 3arps3HEHUE
OKpYXarollen cpebl

https://m.edso0.ru/9f96f1f8
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62 KonTtposnpsHas paboTa o teme bubmuoreka [IOK
"Kosiebanus 1 BOJIHBI" https://m.edso0.ru/4f7985a0
63 Caert. 3aKOH NPSMOJIMHEHHOTO bubnuorexa [JOK
pacnpocTpaHeHus CBETa https://m.edso0.ru/f9566406
Pemenue 3aga4 Ha npuMeHEHUE
64 3aKOHA IPSIMOJIMHEHHOTO bubmorera [JOK
p https://m.edsoo.ru/ea32d455
pacrpoCTpaHeHHsI CBETa
65 OTtpaxenue cera. [lnockoe bubnuoteka [JOK
3epkanio. Cepuueckoe 3epKaino https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBeta. AGCOFOTHBIN
1 OTHOCUTEIBHBIN MOKA3aTeNb
66 npenomiteHus. [loHOE BHYTpeHHEE bubnmorexa [JOK
P ' . P https://m.edsoo.ru/bc2e55cd
oTpaxkeHue. [IpeaenbHbIi yron
TTOJTHOTO BHYTPEHHETO OTPAKCHUS
Pemenue 3aga4 Ha npUMEHEHUE
67 3aKOHOB OTPAYKEHUS U MIPEIOMIICHUS Bubnmorexa [JOK
P P https://m.edso0.ru/49d830a9
cBeTa
Xon nydei B ipusMme. Jlucnepcust
. bu6mmoreka [JOK
68 cBera. CII0KHBIN cOCTaB OEI0ro
https://m.edsoo.ru/d8elc3be
cBeta. llBer
69 JIun3pl. DOKyCHOE PacCTOSHUE U bubnuoreka [IOK
ONTUYECKas CUJIa JIMH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0paxkeHU B TMH3AX bubnunoreka [JOK
U UX CUCTEMaX. Y BEIIMUYCHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemrenue 3agau Ha nocTpoeHue
N bubmuoreka [JOK
71 n300pakeHHH, OTydaeMbIX C

IIOMOIIIBIO JTUH3

https://m.edsoo.ru/5a868f09
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bubmuoreka [JOK

72 I
a3 fKaic OfHirieckal cherena https://m.edsoo.ru/ecd480a2
Pewmrenne 3anau. IIpeneinst
73 MMPUMEHUMOCTH I'€OMETPUICCKOM bubmmorera [JOK
p p https://m.edsoo.ru/cd174a10
OIITUKH
74 CxopocThb CBETa U METO/IBI €€ bubnuorexa [JOK
U3MEPEHUs https://m.edsoo.ru/f32aab06
bubmmoreka [{OK
& Jlucriepens caera https://m.edsoo.ru/lel6ccbe
bu6moreka [IOK
76 14
HTepepeHLi CreTa https://m.edsoo.ru/5fc0c638
KorepeHTHbIE ICTOYHUKH. Y CITIOBHS
7 HaOJTI0ICHUST MAKCUMYMOB 1 bubmorexa OK
a ™ https://m.edso0.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [IOK
8 Pemterre sazas https://m.edso0.ru/3061de2b
bu6mmoreka [IOK
79 I1
PHMCHCHHE HHTCPepeHiin https://m.edso0.ru/668edbc8
bu6mmoreka [JOK
80
Jladpparuuns ceeta https://m.edsoo.ru/12ed04b5
81 Judpakunonnas pemérka. Y cioBue bubnuoreka [JOK
HaOII0/ICHUS TJIAaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bubmuoreka [JOK
82 P
clieHie satat https://m.edsoo.ru/d58c411a
83 ITonepeyHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonmapusanus ceera https://m.edso0.ru/e9890fe9
84 Pemenue 3amau bubmmorexa [JOK

https://m.edsoo.ru/c56¢8158
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bubmuoreka [JOK

8 (CBETORBIC ARICHIS B MPHPOJE hitps://m. eds00.ru/0b36363d

86 O06o01IeHre U CHCTeMAaTH3aIus bubmmoreka [JOK
3HaHu# 1o teme "OnTuka" https://m.edso0.ru/8a14748b

g7 KonTtposnsHas paboTa o teme bubmoreka [IOK
«OnTtuka» https://m.edsoo.ru/82315dd4
I'paHUIBI MPUMEHHUMOCTH

88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubnuoreka [JOK
BIEKTPOJMHAMUKHI W TPUHLIMUI https://m.edsoo.ru/c9bd77ch
OTHOCHTEILHOCTH

89 [TocTynaTel cenuanbHON TEOPUU bubnuoreka [IOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeoOpazoBanus

90 Jlopenua. YcnoBue npu4rMHHOCTH. bubnuoreka [IOK
OTHOCUTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMelJICHHE
BPEMEHU U COKpAIllEHUE ITHHBI

01 DHEPrusi ¥ UMITYJIbC bubnuoreka [JOK
PENATUBUCTCKON YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs3b Macchl C PHEPTUEH U

92 HUMITYJIECOM PEISTUBUCTCKOM Bubmmorexa LIOK

https://m.edsoo.ru/b6258ffa

YacTULIBI. DHEPTrusl MOKOS

93 PaBHOBeCHOE TeIIOBOE U3ITyUYECHUE Bu6mmorexa LIOK

https://m.edsoo.ru/f54035a5
94 3akoH cMelrennsa Buna bubmorexa LIOK

https://m.edsoo.ru/1c5ff752



https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752

95 ['umoreza M. I1nanka o KkBaHTax. bubmuoreka [JOK
DoTOHEI https://m.edsoo.ru/a5ffa218
bubmmoreka [{OK
% Jueprus u HMIyILC GoToHa https://m.edsoo.ru/7fh307ec
97 ®otorddext. OnbiTer A. T bubnuorexa [JOK
CroneroBa. 3akoHbI hoTod(hhekra https://m.edso0.ru/8c68e5h9
VYpaBHeHue DUHIITEITHA 715
98 dotorddekra. "KpacHas rpanumna" bubmorexa HOK
- RP p https://m.edso0.ru/01ef4556
dboTorddexra
99 JHasnenue ceera. Onbite [1. H. bubmuorexa [JOK
JlebGenena https://m.edso0.ru/64b4f966
. bubmuorexa [JOK
100 B
O/THOBBIE CBOHCTRA Hactill https://m.edsoo.ru/f59cfcec
Bonusr ge bpoiing. imHa BoHBI e
101 b oﬁnﬂzllzl aI;Me bl §6nacm ! bubmmorexa [OK
p p p . https://m.edsoo.ru/5df8bafl
JTIOKAJTU3aI|H IBYKYIIECHCS 9aCTUIIBI
bu6mmoreka [IOK
102 K - 7
OPHYCKYIAPHOBOTHOBOH AYATHSM https://m.edsoo.ru/8ccab62a
103 Judpakuus 3J€KTPOHOB Ha bubnuoreka [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Cnenudurka H3MepeHUN B
wich P bubnuoreka [JOK
104 MuKpoMupe. COOTHOLIEHUS
. o https://m.edso0.ru/65783dec
Heonpeaenénnoctel I eizenoepra
bubmuoreka [JOK
105 P
CUICHHE IPAQHICCKHX 33121 https://m.edsoo.ru/e70195bd
106 Pemienne pacu€THbIX 33124 bubmiorexa LIOK

https://m.edsoo.ru/ee9h3182
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KonTtposnpsHas paboTa mo Temam:

bubmuoreka [JOK
107 "O CTO", "K -
CHOBHU ’ ,,OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOH JTyaJTU3M
OMNBITHI 1O UCCIICAOBAHUIO CTPOCHUS
108 aroma. I[limagerapHas MoIelIb aToMa bubmorexa HOK
: P A https://m.edsoo.ru/312b750a
Pesepdopna
bubmmoreka [{OK
1 IT b
09 OCTyJIaThl bopa https://m.edsoo.ru/404dfa9a
110 Bunst ciektpoB. CriekTp ypoBHE#H bubnuorexa [JOK
SHEPTrUH aTOMa BOJAOPOAA https://m.edsoo.ru/cf74blla
111 CHoHTaHHOE U BBIHYXJIEHHOE bu6moreka [IOK
M3JIy4eHHE CBETA https://m.edsoo.ru/f945d85c
bu6moreka [IOK
112 JI
asep https://m.edsoo.ru/2288a0c4
Hyxknonnas Moziens siapa
113 I'eitzenbepra-lMBanenko. 3apsn u bubmuorexa [JOK
MaccoBO€ YUCIO siapa. M30Tombl. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
3aK0H pPaJIMOAKTUBHOTO PaCIajia.
CBoMCcTBa HOHU3H ero
114 U3ITyUYEHHUS BJ‘H/IH}II)I/}I,;O B bubmmorexa [TOK
e ] https://m.edsoo.ru/aab98bef
PaaMOaKTUBHOCTH Ha KUBBIC
opranu3mel. JlozumeTrpus
DHeprus CBA3U HyKJIOHOB B siJpe.
Snepusie cunbl. Jlegekt maccbl
115 snapa. SnepHsle peakuuu. SnepHoie bubmnorexa [IOK

peaktopsl. [IpoGiemsbl
YIPaBJISEMOTO TEPMOSIIEPHOTO

https://m.edsoo.ru/ff1758d0
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CHHTE3a. DKOJIOTUYECKUE ACIIEKTBI
pa3BUTUSA SAIEPHOU dDHEPTETUKU

Merons! perucTpanuy u
HCCIEA0BaHUS DIEMEHTAPHBIX
yactul. yHaMeHTaIbHbIE

bubmmoreka [{OK

116 B3aUMOJIcHCTBHS. baproHEI, ME30HEI
8 p https://m.edsoo.ru/1ac08a5b
u nenToHsl. [Ipencrasienne o
CrangaptHoit Mogenu. KBapk-
TJTFOOHHAs! MOJIEIb aJJPOHOB
®wusuka 3a npenenamMmu CTaHIapTHOU
117 Mojenu. TéMHass Matepus U TEMHAs bubnuoreka [IOK
sHeprus. EnuncTBo dusnueckoi https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 DTanbl pa3BUTHS ACTPOHOMUU. bubnuoreka [IOK
3HaYeHHE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (DHU3UKHU IS
119 0OBSICHEHUS TPUPOHI KOCMHYECKHIX bubnuoreka [JOK
00BeKTOB. MeTo bl https://m.eds00.ru/39c44028
ACTPOHOMUYECKHUX UCCIICTOBAHUI
CoBpeMeHHBIC OIITUYECKUE
bu6mmoreka [JOK
120 TEJIECKOIIbI, PAUOTEIICCKOIIHI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMMUS
Bun 38é3nnoro Heda. Co3Besnus,
. bubmuoreka [JOK
121 SIpPKHE 3BE3/IbI, TJIAHETHI, UX BUIUMOE
https://m.edso0.ru/aac588eb
JIBMDKCHUE
Conneunas cucrema. ColHIE.
bu6mmoreka [JOK
122 ConHeuHast akTUBHOCTh. ICTOUYHHK

sHepruu CoJiHIA U 3BE3 ]

https://m.edsoo.ru/22748eb4
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3BE3/1bl, KX OCHOBHbIE
XapakrTepucTuku. /{uarpamma

bubmuoreka [JOK

123 "CIIeKTpaNbHbBIN KIIACcC — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TJIABHOM bubmmoreka [{OK
IIOCJIEA0BATEIBHOCTH https://m.edsoo.ru/b3ch766¢
Bnyrpennee ctpoeHue 3BE3.

CoBpemeHHbIe NPEACTAaBIECHUS O
125 MPOUCXOKACHUHU U SBOJIFOLIUN bubnmorexa LOK
. https://m.edsoo.ru/d09da494
CouHIta ¥ 3BE311. DTallkl JKU3HA
3BE3 ]
Mneunsiii [1yre — Hama ['anakTuka.
126 Tuns! ranaktuk. Y€pHbIe ABIPHI B bubnmorexa [JOK
https://m.edsoo.ru/7cd10a0a
AJpax rajJaKkTHK
Bcenennas. Pacuiupenne

127 Bcenennoii. 3akon Xa66ma. Teopus bubmuorexa [JOK
Bonbmoro B3psiBa. PenukToBoe https://m.edsoo.ru/3dbdf0d2
U3ITy4yeHue

128 Macmrabnas cTpykrypa BeenenHoii. bubnuoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnsie mpoo6ieMbl bubnuoreka [JOK
aCTPOHOMUU https://m.edsoo.ru/d37d9ffe
Ou3nyecKuil MPakTUKyM 10 TEME
"UccneqoBanre MarHUTHOT'O IIOJIS

130 MOCTOSIHHBIX MAarHUTOB" WJIH bubmuoreka [JOK

"ccnemoBaHnue CBOMCTB
(dbeppomMarHeTUKoB" UITU
"HccnenqoBanue NEWCTBUS

https://m.edsoo.ru/67361aef
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MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" uiu
"N3ydyeHne 3aBUCIMOCTHU CHJIBI
Amnepa oT cuiibl TOKa" UiIH
"Onpenenenre MarHUTHOM
MHIYKIIMA Ha OCHOBE U3MEPEHUS
cuibl Amnepa"

bubmmoreka [{OK
https://m.edsoo.ru/fcae91e9

132

®u3N4eCcKuil IPAKTUKYM I10 TEME
"UccneqoBanue IBICHUA
3NEKTPOMArHUTHOW MHIYKIUU' WIH
"Onpenenenre MHAYKIIMU BUXPEBOTO
MarHuTHOTO noJjs"

https://m.edsoo.ru/c36658da

133

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUA
camouHaykuu" uiu "Coopka
MOJIENTH JIEKTPOMArHUTHOT'O
reseparopa"

bu6mmoreka [IOK
https://m.edsoo.ru/b8fh6391

134

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJieOaHUN HUTSHOTO U IPY>KUHHOTO
MasTHUKOB"

bu6mmoreka [JOK
https://m.edsoo.ru/5d159d35

135

Ou3nyecKuil MPakTUKyM 1O TEME
"[IpeoOpazoBanue PHEPTUU B
IPYKUHHOM MasiTHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/a28026bd

136

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue nNepeMeHHOro TOKa
yepes MoCieI0BaTeNIbHO

bu6mmoreka [JOK
https://m.edso0.ru/89dc2d90
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COEIMHEHHBIE KOHAEHCATOP,
KaTYILIKY U PE3UCTOp" WU
"HUccnenoBanue pabOThl HCTOYHUKOB
CBETa B IIENH [IEPEMEHHOI0 TOKa"

137

PuU3NYECKU IPAKTUKYM 110 TEME
"N3yueHue napameTpoB 3ByKOBOM
BOJIHBI"

bubmmoreka [{OK
https://m.edsoo.ru/b100661a

138

@uU3NYECKUI IPAKTUKYM I10 TEME
"N3mepenune nokazaTens
MpEeTOMJIEHHUS CTEKIIA" Win
"[lonydenne n300paxeHus B
CUCTEMeE U3 IJIOCKOTO 3epKaja 1
JIH3BI"

bu6moreka [IOK
https://m.edsoo.ru/42569eal

139

DU3NYECKUH TPAKTUKYM 10 TEME
"HccneqoBanre 3aBUCUMOCTH
(hOKyCHOTO paccTOsSHUS OT BELIECTBA
(Ha IpUIMEpE KUIKUX JINH3)" UITN
"N3mepenue (OKyCHOTO PacCTOSTHHS
paccenBarOIIUX JUH3"

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

140

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmronenne nudpakuum,
HHTEep(DEPEHIINN U TIOJIIPU3ATIT
cBera"

bu6mmoreka [JOK
https://m.edsoo.ru/8b7ac737

141

Ou3nyecKuil MPakTUKyM 1O TEME
"Onpenenenre UMNyJabCa U SHEPTUU
PENATUBUCTCKHUX YacTHIL (TI0
¢doTorpadusiM TpeKOB 3apSKEHHBIX
YaCcTHI] B MArHUTHOM T0J1e)"

bu6mmoreka [JOK
https://m.edso0.ru/63756¢47
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142

®u3NYEeCKUN IIPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBE HCCJIEJOBAHUS
dotorddexra" wm "MccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA Yepe3
CBETOJIMO/1 OT HaIpsHKeHus"

bubmmoreka [{OK
https://m.edsoo.ru/eb916f82

143

®uU3NYECKUI IPAKTUKYM I10 TEME
"HUccnenoBanue cnekTpa
pa3peKeHHOTO aTOMapHOT0
BOJIOPOJA U U3BMEPEHUE MTOCTOSHHOU
PunGepra"

bubmmoreka [{OK
https://m.edsoo.ru/ec651eb8

144

®u3N4eCcKUil NPAKTUKYM IO TEME
"UccnenoBanue paiiOaKTUBHOTO
(hoHa ¢ ucnosib30BaHNEM J03uMeTpa’
nunu "V3ydeHnue noronieHus oeTa-
YacTHUIl aJTIIOMUHUEM"

bu6moreka [IOK
https://m.edsoo.ru/c3dabebe

145

DU3NYECKUH TPAKTUKYM 10 TEME
"HabOmaroneuus 38€31H0T0 HEDOA
HEBOOPYKEHHBIM TI'JIA30M C
HCMOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUN JIJ1s ONIPEICTICHUS
MOJIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro nojaymapus u
sipkue 3BE31b1" wK "HabnroaeHus B
teneckon JIyHbl, riaHer,
TYMaHHOCTEH U 3BE3IHBIX
CKOIIJICHUI"

bubmuoreka [JOK
https://m.edso0.ru/1072021e
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O06o01IeHne U CUCTEMAaTH3aIUs
3HaHuil. Posib GU3MKK 1 aCTpOHOMUH
B DKOHOMHYCCKOH,

bubmmoreka [{OK

146
TEXHOJIOTHISCKOM, COIHAIbHOM B https://m.edsoo.ru/adéddeed
ITHYECKOH cdepax NesTeIIbHOCTH
yeJIoBeKa
O00011IeHNE U CUCTEMATHU3AIIUS
147 3HaHu#. Posib 1 MecTo pU3HMKHU U bubnuorexa [JOK
ACTPOHOMHUHU B COBPEMEHHOM https://m.edso0.ru/18f19f7c
HAyYHOW KapTUHE MHUpA
O00011IeH1E U CUCTEMATHU3ALIUS
3HaHui. Posb pusnueckoit Teopuu B
OPMHPOBAHUH IIPEICTABICHHN O
148 inls)nqerzzxoﬁ Ka TEIH@ MHpPa, MECTO bubmorexa OK
N p P, https://m.edsoo.ru/e7d400f4
(hM3UYeCKO KapTUHBI MUPA B 00IIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX MPEJCTABICHUNA O TIPUPOJIC
149 O06o00IIcHNE B CHCTEMAaTH3aLIHS bubnuoreka [JOK
3HaHu# 1o teMme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o00IIcHNE B CHCTEMAaTH3aLIH bubnuoreka [JOK
3HaHu# 1o TeMme "KuHemaruka" https://m.edsoo.ru/4e31b507
151 O00011IeHNE U CUCTEMATH3AL S bu6mmoreka [JOK
3HaHui no Teme "/nHamuka" https://m.edsoo.ru/2dfbafcs
O000I11IeHNE U CUCTEMATH3ALIMSI
. " bubnunoreka [JOK
152 3HaHui o Teme "CTaTuka TBEPAOIro
" https://m.edsoo.ru/3cca482e
Tena
O0o0011eHEe U CUCTEMATH3AIUS
o " bu6mmoreka [JOK
153 3HaHMH MO TeMe "3aKOHBI

COXpaHEHUs B MeXaHUKe"

https://m.edsoo.ru/32a4d1a0
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O00011IeHIE U CUCTEMATHU3AIIUS
3gaHui 110 TeMe "OCHOBEI

bubmuoreka [JOK

154
MOJIEKYJIIPHO-KMHETUYECKOM https://m.edsoo.ru/ed440ca8
teopun"
O00011IeHNE ¥ CUCTEMATH3ALIMS
155 3gaHui 110 teme "TepmoauHamMuka Bubmmoreka HOK
,P ' https://m.eds00.ru/c63f7c10
TerioBble MaIINHEI
O00011IeHNe U CUCTEMATU3 AL
156 3HaHUM 1o TeMe "ArperaTHsie bubnuorexa [JOK
cocTosHUS BenlecTBa. Pa3oBEIE https://m.edsoo.ru/1d36b5b1
nepexonl"
O00011IeHNEe U CUCTEMATU3 AL
157 3HAHUU 10 TeEMe "DIEKTPUUECKOE Bubmrorexa [IOK
" P https://m.edsoo.ru/3bf0def9
mnoJjie
O00011eHNEe U CUCTEMATU3 AL
. " . bu6mmoreka [IOK
158 3gaHui 110 Teme "I1oCTOSTHHBIN
. " https://m.edso0.ru/71453ee6
ANEKTPUIECKUI TOK
O0001IeHrEe U cUCTEMATU3ALII
159 3gaHui 110 TeMe "TOKH B pasIMYHBIX bubmiorexa LHOK
" P https://m.edso0.ru/3d40077a
cpemax
160 O06o00IIcHNE B CHCTEMAaTH3aLIHS bubnmuoreka [JOK
3Ha”Hui 1o TeMe "MarauTtHoe mnose" https://m.edsoo.ru/3b4c06ae
O000I11IeHNE U CUCTEMATH3ALIMS
. bubnuoreka [JOK
161 3HAHUU 110 TEME
" " https://m.edso0.ru/053e2248
DNeKTpOMarHUTHAs UHIYKIUS
O000I11IeHNE U CUCTEMATH3ALI[MSI
o " bu6mmoreka [JOK
162 3HAHUHU 110 TeMe "MexaHnyeCcKue

KoJicoanusa"

https://m.edsoo.ru/d6310bfd
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O0001IEeHUE U CUCTEMATU3 AL

163 3HAHUU 110 TEME 1 buGnuorexa [IOK
" " https://m.edsoo.ru/5e2bb83d
DNeKTpOMAarHuTHbIE KoJieOaHus
O00011IeHNE ¥ CUCTEMATH3ALIMS
164 3HAHUHU 110 TeMe "MexaHnYeCKue 1 1 bubnmorexa LOK
| https://m.edsoo.ru/96a7a2dd
BHCKTpOMaFHI/ITHI)IG BOJIHBI
165 O06o01enre U cucTeMaTu3arus 1 bubnuorexa [JOK
3gaHui 1o teme "OnTuka" https://m.edsoo.ru/52ad1603
166 O06o01enre U cucTeMaTu3arus 1 bubnuoreka [JOK
sgangui mo teMe "OcuoBel CTO" https://m.edsoo.ru/5beclc65
O00011IeHNe U CUCTEMATU3 AL
167 3HaHui 1o teMe "KopryckyiapHo- 1 bubmorexa LOK
N " PHYCEYP https://m.edsoo.ru/f7¢59d38
BOJIHOBOH JTyaJTU3M
O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
168 B 1
3gagui o teMe "dusznka aroma'" https://m.edsoo.ru/1f511654
O00011eHNE U CUCTEMATH3ALMS
. " bubmuorexa [JOK
169 3HaHUH 110 Teme "Pu3ruKa aTOMHOIO 1
" https://m.edso0.ru/905c5ce0
siIpa ¥ DJIEMEHTAPHBIX YaCTHII
O0001IeHrEe U cUCTEMATU3 AL
170 3HAHUU 110 TeMe "DIIEMEHTHI 1 Eubmrorexa HOK
" https://m.edsoo.ru/2bffb94c
acTpopU3NKHU
OBIIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM MIPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeAMETHBIC PE3YJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET O 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHPOBATh HA IPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUH
COBPEMEHHOM Hay4YHOM KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKH
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

Y4uThIBaTh T'paHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENIEH:
MarepuaigbHas TO4YKa, WHEpPIHAIbHAs CHCTeMa OTCYETa, aOCOOTHO
TBEPAOE TENO, UACATIBHBIN Ta3; MOJAEIH CTPOCHHUS ra30B, KUIKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DIIEKTPUYECKUM 3apsg — IPU  PELIECHUU
(buznueckux 3aaa4y

10.3

PacnioznaBath ¢u3nyeckue sBieHUs (Mpoluecchl) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KHHETHUECKOW TEOPHH
CTPOCHHS  BEIECTBA W  DJJEKTPOJMHAMUKHA:  pPaBHOMEpHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMXEHHE, CBOOOAHOE MaJeHUE TeT,
JBYDKEHUE MO OKPYXHOCTH, MHEPLMs, B3aUMOJICHCTBUE Tell; Tuddy3us,
OpOYHOBCKOE JABMKEHHE, CTPOCHUE XKHUJIKOCTEH U TBEPABIX TN, U3MEHEHHE
00béMa Ten TpW HarpeBaHUM (OXJIAXKICHWH), TEIUIOBOE PaBHOBECHE,
UCIlapeHue, KOHJEHCAlus, IUIAaBJIE€HUE, KpUCTAIM3alus, KHUIIEHUE,
BJIQ)KHOCTb BO3/yXa, IOBBIIIEHUE JABJICHUS ra3a IIPU €ro HarpeBaHUM B
3aKpBITOM COCYZ€, CBSI3b MEXJAy IapaMeTpaMu COCTOSHHs ras3a B
U30IIpoLIeccax; IEKTPU3ALM Tel, B3aUMOJICHCTBUE 3aps10B

10.4

OnuceIBaTh MEXaHHUYECKOC JABUIKCHUC, HCIIOJIb3YA (1)I/ISI/ILIGCKI/IG
BCJIIMYMHBI: KOOpAWHATa, IIYyTh, INEPEMCHICHUC, CKOPOCTb, YCKOPCHHUCE,
Macca Te€ja, Cuja, UMIIYJIbC TEJIa, KHHCTUYCCKAA SOHCPIrusd, IOTCHIWAaJIbHAA
OHEPI'UA, MCXaHUYCCKasi pa60Ta, MCXaHN4YCCKast MOIIHOCTD, ITPH OIIMCAaHUHN
IIpaBUJIbHO TPAKTOBATb (I)I/ISI/I‘IGCKI/II‘/‘I CMBICJI UCIIOJIB3YEMbIX BCIIMYUH, UX
0003HAYEHHUA U CAWHHNIBI, HAXOOUTH Q)OpMYHLI, CBA3BIBAOIIUC JAHHYIO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh M3y4€HHbIE TEIJIOBHIE CBOICTBA TEJI U TEIUIOBBIEC SBICHHUSA,
UCTOJIb3Ys (PU3MUYEeCKHEe BEIMUMHBI: JaBJIECHHE ra3a, TeMIeparypa, CpeiHss
KMHETUYECKas:  JHEprus  XaOoTHUYECKOTO  JBWXKEHMSI  MOJIEKYI,
CPEIHEKBAJApAaTU4YHAsl CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS 3Heprus, paboTa raza, Ko3QQHUIHUEHT MOJIE3HOTO JeHCTBUSA
TETJIOBOTO JIBUTATEIISA; TPU ONTUCAHUU IPABUIIBHO TPAKTOBATh (PM3HUECKHI
CMBICJI UCTIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUs U €IMHUIIbI, HAXOIUTh
(opMyInbl, CBA3BIBAIOLIME AAHHYIO (U3NYECKYIO BEJIWYMHY C JIPYTUMHU
BEJIMYUHAM




10.6

OnuceiBaTh  U3y4€HHBIE DJIEKTPUYECKHE CBOMCTBA  BEIECTBA U
AIIEKTPUYECKHE SABJICHUS (TIPOLIECCH), UCHOJB3Ys (PU3MUECKUE BEIUYHHBIL:
JNIEKTPUYECKUM 3apsf, IJIEKTPUYECKOE I10JI€, HAIpPSKEHHOCTh I10JId,
IIOTEHLMAJ, Pa3HOCTb IOTECHUHAJIOB;, IPH ONHMCAHWUM IPABUIIBHO
TPAaKTOBaTh  (U3UYECKUH  CMBICI  HCHOJB3YyEMBIX  BEIWYHH, UX
0003HaueHHS W CMHULIBI;, YKa3bIBaTh (YOPMYIbI, CBSI3BIBAIOIINE JTAaHHYIO
(U3NYECKYIO BEIMYMHY C IPYTHMH BEITHUYUHAMHA

10.7

aHAM3UpPOBaTh  (U3MUECKUE TPOLECCHl W  SBJICHUSA, HCIOJB3YS
¢u3nveckne 3aKOHbI M IPUHIIMIBI: 3aKOH BCEMUPHOTO TsaroTenus, I, Il n
III 3akoHbl HprOTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON DHEPIUH, 3aKOH
COXpPAaHEHUs UMIYJIbCa, [PUHIUIN CYNEPHO3UIMM CWJI, MPHUHIMI
PaBHOIIpaBHsl ~ MHEPUUAIBHBIX  CUCTEM  OTCYETA;  MOJEKYJIAPHO-
KMHETUYECKYK0 TEOPHIO CTPOEHHUS BEIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpPeIHEH KHHETHYECKOM DSHEpPruM TEIUIOBOTO JIBM)KEHHMS MOJIEKYN C
abCOIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJMHAMHUKHU; 3aKOH
COXpaHEHUs AEKTPUUECKOTO 3apsaaa, 3akoH KylloHa; mpu 3ToM pa3iandarb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE€ BBIPAKEHUE U
yCIIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBCHAT, OCHOBHBIC TPUHIUIIBI JIEHCTBHUSI MAIllUH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh yClIOBHs UX 0e30MacHoro
WCIIOJIb30BAHUS B TIOBCETHEBHOM KU3HU

10.9

BEINONHATE SKCIEPUMEHTHI 10 MCCICIOBAHUI0 (DPU3NYECKUX SIBICHUH |
MPOIIECCOB C KCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHI; MPH
stoM (dopmynupoBaTh TmpobiemMy (3agady) W THUIOTE3y YYEOHOTO
AKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYI0BaHMUS,
IIPOBOJIUTH OTIBIT U (POPMYITHUPOBATH BHIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IIPpsAMBIE U KOCBCHHBIC U3MECPCHUA (bI/ISI/ILICCKI/IX BCJIIMYNMH,
IIpu 3TOM BI)I6I/IpaTI> ONTUMAJILHEIN CIIOCOO HU3MCPEHUA U HUCIIOJb30BaTh
HN3BCCTHBIC METOAbI OLICHKHU HOFpCIHHOCTGfI I/ISMepeHI/Iﬁ

10.11

I/ICCJ'IGI[OBaTB 3aBUCUMOCTH MCXKOY (bHSI/I‘leCKI/IMI/I BCJIIMUMHAMH C
HCIIOJIb30BAHUEM  IIPAMBIX I/I3MepeHHI>'I; IIpu S5TOM KOHCTPYHUPOBATH
YCTaHOBKY, (bHKCPIpOBaTB PE3YyJIbTAThI HOHy‘lGHHOﬁ 3aBUCHMMOCTH
(1)I/ISI/I‘IGCKI/IX BCINYMH B BHAC Ta6J'II/II_I n l"pa(i)I/IKOB, ACJ1aTb BBIBOJBI IIO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

Cobmnronath npaBuia 6€300aCHOTO TPyAa IpU NPOBEICHUU HUCCIIEA0BAaHHM
B paMKax Yy4eOHOro »SKCIIEpUMEHTa, Y4eOHO-HCCIEeNI0BATENbCKON M
IPOEKTHOM JEATEILHOCTH C MCIIOJIb30BAaHUEM M3MEPUTENIBHBIX YCTPOMCTB
U 1abOPaTOPHOTro 000PYAOBAHUS

10.13

Pemarp pacuéTHbie 3amauu ¢ SIBHO 3aJaHHON (DU3MUECKONH MOJENbIo,
UCTIOJB3Ys (PU3HUeCKre 3aKOHBI M TPUHIIUITBI; HA OCHOBE aHAIN3a YCIOBUS
3a/1a4u¥ BEIOUpATh (PU3HUECKYIO MOJEIb, BRIACTAThH (PU3MUECKHUE BETUUUHBI
u GopMynbl, HEOOXOIUMBIE ANl €€ pelIeHHs], MPOBOIUTH PACUETHl U
OIICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HAYCHHSI (PU3NUEeCKON BETHUNHBI




10.14

Pemrats Ka4eCTBECHHBIC 3a/1a4u: BBICTPANBaTh JIOTUYECKH
HENIPOTUBOPEUMBYIO ILIENOYKY PACCYXKICHUU C ONOPOM HA H3Y4ECHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (prU3NYecKue SBICHUS

10.15

Wcnonb3oBarh 1mpu  pemieHMM — y4eOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMH ISl TOWCKA, CTPYKTYPHPOBAHHMA,
UHTEpPIPETAllM U MPEACTaBICHUS Y4eOHOM M HAay4yHO-IOIMYJSPHOU
UHPOpPMALIMK, TOJYYEHHOW M3 PAa3IMYHBIX HMCTOYHUKOB, KPUTUYECKU
aHAIIM3UPOBATH M0JIy4aeMyI0 HH()OPMALIUIO

10.16

[IpuBoaMTH, TpPUMEpPHI BKJIAZa POCCHICKHX H 3apyOeKHBIX Y4EHBIX-
(bM3UKOB B pa3BUTHE HAYKH, 0OBSICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA,
B pa3sBUTUC TCXHUKU U TEXHOJIOTUHU

10.17

Hcnonb3oBaTh TeopeTHuecKkrue 3HaHUS N0 (PU3KKE B MOBCEIHEBHOM KU3HU
g olecrieueHus: 0e30MacHOCTU MpU oOpallleHuu ¢ MpudbopamMu u
TEXHUYECKUMHU YCTPOUCTBAMH, IJIsi COXPAHEHHS 370POBbS U COOIOICHHS
HOPM 3KOJIOTHYECKOT'0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

PaGorate B rpymme ¢ BBIIOJHEHHEM pPa3IMYHBIX COLIMATIBHBIX pPOJeH,
IUIAHUPOBATH Pa0OTy TPYIIIBI, PAMOHATLHO PaCIPEIeIsaTh 00S3aHHOCTH
" INIAaHUPOBATh ACATCIIBHOCTbh B HECTAHAAPTHBIX CHUTYAIUAX, aJCKBATHO
OLCHMBATh BKJIaJ KaXJIOro #H3 YYaCTHUKOB TPYIIIBI B PCHICHUC
paccMaTpuBaeMon MPoOIEMBI

11 KIJACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

111

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHero o01ero 00pa3oBaHusd

JleMoHCTpHpOBaTh Ha IpUMEpax poJib U MecTo GU3UKH B (POPMHUPOBAHUH
COBPEMEHHOM HayYHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKHU
U TEXHOJIOTHH, B MPAKTHUYECKON NESATENbHOCTH IIOJCH, IEJIOCTHOCTh U
€IMHCTBO (PM3MUYECKOIM KapTUHBI MHpa

11.2

Y4YuUTHIBATH I'paHuLbl MMPUMCHCHUA H3YUCHHBIX (1)I/ISI/I‘IGCKI/IX MOI[CJ'I@I‘/'IZ
TOYCYHBIN BHGKTpI/I‘IeCKI/Iﬁ 3apsan, sAC€pHas MOJCJIIb aTOMa, HYKIIOHHasA
MOJACJIb aTOMHOI'O A[pa IIpUu pCIICHUH (1)I/I3I/IIIGCKI/IX 3aJa4

11.3

PacnioznaBath ¢usnyeckue sBieHUs (MPOLECChl) U OOBACHATH MX Ha
OCHOBE 3aKOHOB DJIEKTPOJIMHAMUKH U KBAaHTOBOM (PU3UKU: dIEKTpUUECKas
MPOBOJIMMOCTD, TEIJIOBOE, CBETOBOE, XUMUUYECKOE, MATHUTHOE JECHCTBUSA
TOKa, B3aUMOJICHICTBHE MArHUTOB, OJIEKTPOMArHUTHAs WHIYKIHUSA,
JIECTBUE MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM M ABUKYILIUKCS 3aps/l,
3IEKTPOMarHUTHbHIE KosieOaHus u BOJIHBI, psIMOJIMHEMHOE
pacmpocTpaHeHUE CBeTa, OTPaXEHHE, MpEeNIOMIICHUEe, HHTepQepeHIus,
TUPaKIKs U MONSIPU3aIUs CBETA, JUCTIEPCHUS CBETa, (POTOAIEKTPUICCKHIA




addekt (pororddexT), cBeTOBOE NaBiIeHNEe, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa  aToMa  BOJOPOJA, €CTECTBEHHas W  MCKYCCTBEHHAs
PaiiOaKTUBHOCTb

11.4

OnuceBaTh HU3YUYCHHBIC CBOMCTBA BCIIICCTBA (3JI€KTpI/I‘-IeCKI/Ie, MAarHuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOJAUMOCTb pa3IMUHBIX Cpel) U
JJIEKTPOMArHUTHBIE ~SIBICHHA (IIPOIECCHI), HCMONB3YS (hU3HYECKHe
BEJIMYMHBL:  JJICKTPUYECKUH  3apsd, CWIa TOKa, JJIEKTPHUYECKOE
HAITPAKCHUEC, DJICKTPUUYCCKOC COIMPOTUBJICHUEC, PA3HOCTb INOTCHIHAJIOB,
OJ1C, pabora TOKa, MHIYKIMS MArHUTHOTO TOJIsI, cujia AMrepa, cuia
HopeHua, HWHAYKTUBHOCTb KAaTYIOKHW, OHCPIuUusa OJICKTPHYCCKOIO0 U
MarHUTHOTO TIOJIEH, MEpPHOJ M YacToTa KojeOaHuN B KoJebaTeabHOM
KOHType, 3apsg W CWiIa TOKa B TIpoLecce TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KOJI€OaHUH, (OKYCHOE pacCTOSTHME U ONTHYEecKas
CUJia JIMH3BI; IIPU OIIMCAHHUU IPAaBHUJIbBHO TPAKTOBATH (1)PI3I/I‘-I€CKPII>1 CMBICJI
HCIIOJIB3YEMBIX BCIWYHWH, HX o0Oo3HaueHus u CANMHUIBI, YKa3bIBaTb
(hopMyIbl, CBS3bIBAIOIIME JaHHYIO (U3MUYECKYIO BEIMYMHY C APYTUMU
BEIIMYMHaAMU

115

OnuceIBaThL HU3YUYCHHBIC KBAHTOBLIC ABJICHUSA W IPOLECCHI, HUCIOJb3YA
(i)I/ISI/I‘-IeCKI/Ie BCJIMYHHBI: CKOPOCTH OJCKTPOMArHUTHBIX BOJIH, IJIMHA
BOJIHBI W 4YacTOTa CBETa, DHEPrUs H UMIYJIbC (OTOHA, TEPHOM
MOJTypacIiajia, SHEPTUsl CBS3H aTOMHBIX sIIEp; IPU OTMMCAHUM MPABHILHO
TPaKTOBaTh  (PU3UYECKUH  CMBICI  HCHOJB3YyEeMBIX  BEIWYHH, UX
0003HauEHHs M CMHUIIBI, YKa3bIBaTh (YOPMYIIBI, CBSI3BIBAIOIINE JaHHYIO
(GU3NYECKYI0 BEIWYMHY C JPYTMMHU BEIHMYHMHAMH, BBIYHCIISATH 3HAYCHHE
(bU3UYECKON BETUIMHBI

11.6

Ananu3upoBath  (U3UYECKUE TPOIECCHl U SBJICHUS, HCIOIb3Ys
¢usznueckue  3aKOHbBI M NpPUHOMNBL:  3akoH  OMa,  3aKOHBI
MOCIIEZIOBATEIBHOIO U MapauIeIbHOTO COEAUHEHHUS! MTPOBOJHUKOB, 3aKOH
Jbxoyns — JleHma, 3aKkOH JJIEKTPOMAarHUTHOM HHAYKLUHH, 3aKOH
IPSIMOJIMHEHHOTO PacHpOCTPAaHEHUsS! CBETA, 3aKOHBI OTPAKEHUsS CBETA,
3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUE DWHINTeHHA i hoTodddekra,
3aKOH COXpPAaHEHHUS DJHEPruM, 3aKOH COXPAaHEHHUs WMIIYJIbCa, 3aKOH
COXpaHEHHUS DJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpaHEHUsS MacCOBOTO
yycna, MocTynatel bopa, 3akoH paJMOaKTUBHOTO pacmaja; MpU 3TOM
pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BBIpKEHUE U YCTIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

11.7

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

11.8

CTpouTh M OMHCHIBATh M300paKEHUE, CO3AaBAEMOE IMIIOCKHM 3€pPKajoM,
TOHKOMW JTUH30U

11.9

BBITIONHATE SKCIIEPUMEHTHI TI0 UCCIEIOBAHUIO (DU3HUECKUX SIBICHHUA H
MPOLIECCOB C MCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX W3MEpPEHU; MpH
aToM (opmynupoBaTh TpobiemMy (3amady) HW TUIOTE3Y Y4eOHOTO




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

11.10

Ocy1ecTBIATh NPSMbIE U KOCBEHHBIE H3MEPEHUs (PU3NYECKUX BEITUYNH;
IIpU 3TOM BBIOMPATh ONTHUMAIBHBIA CIOCOO M3MEPEHHS M HCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOIPEIIHOCTEN U3MEPEHUI

11.11

UccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEIWYMH C HCIOIB30BAHUEM
IPSIMBIX U3MEPEHUI; TPH TOM KOHCTPYHPOBATh YCTAHOBKY, UKCUPOBATH
pe3ynbTaThl TMOJMYYCHHOW 3aBUCHUMOCTU (DU3UYECKUX BEJIMYMH B BHJIE
TaOJIUI] U TPaPUKOB, JIEIATh BEIBOJIBI 110 PE3YyIhTaTaM HUCCIICIOBAHUS

11.12

Colmronats paBuiia 0€30MaCHOTO TPYAa MPH MPOBEACHUH MCCIIETIOBAHUM
B paMKax y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIENIOBATEILCKON U
HpOGKTHOfI ACATCIIBHOCTU C UCIIOJIB30BAHUCM U3MEPHUTCIbHBIX YCTpOI\/'ICTB
1 1a00paTOPHOTO 000PYIOBAHUS

11.13

Pemats pacuéTHble 3a7auM ¢ SIBHO 3aJaHHOM (DU3MUECKON MOJENbIO,
MCIOJIb3YS (PU3UUECKHe 3aKOHBI U IPUHIIUITBI; Ha OCHOBE aHaJIn3a YCIIOBUS
3a/1auM BbIOUpaTh (PU3HUECKYIO MOJEIb, BHIACIATH (PU3HMUECKHE BEITUYUHBI
u Qopmyibl, HEOOXOIUMBIE Al €€ pelIeHMs], NMPOBOIUTH PACUETHl U
OIICHUBATh PEAIbHOCTb MOJYY€HHOTO 3HaYeHUs (PU3NUECKON BETUUHUHBI

11.14

Pemate KaueCTBCHHBIC 3a/1a4u: BBICTpPAWBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IEMOYKY PACCYXACHUU C OMOpOH Ha H3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U PU3NYECKHE SIBICHUS

11.15

Wcnonb3oBarh mpu  pemieHUMH  y4eOHBIX  3aJad  COBPEMEHHBIE
HH(OpPMALIMOHHBIE TEXHOJIOTMM JJIi TOHWCKA, CTPYKTypUPOBaHMS,
WHTEpIpeTali M TpeACTaBiIeHUS Y4eOHON M HaydHO-TIOMYJISIPHOU
uH(bOpMaIlMKY, TOJYYEHHON W3 PAa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH MOJTYy4aeMyI0 HH(POPMALIUIO

11.16

OOBACHATH IIPUHIUIIBI HeﬁCTBHH MalllKvH, HpI/I60pOB U TCXHHUYCCKHUX
YCTpOﬁCTB; pas3jimiatb YCIOBUA HUX 0€e30I1aCHOTO HCIIOJB30BaHUS B
HOBCCHHGBHOﬁ KHU3HU

11.17

[IpuBoauTE TpHUMEpHl BKJIAJa POCCHUICKUX U 3apyOekKHBIX YIEHBIX-
(U3MKOB B Pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETrO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TIOBCEIHEBHOM KU3HH
UIsl  oOecriedeHHusl O€30MacHOCTH MpU OOpalleHuH C MpudopaMu |
TEXHUYECKUMU YCTPOICTBAMHU, JIJIsl COXpPaHEHUs 37I0POBBS U COOTIOACHUS
HOPM 3KOJIOTHYECKOTO IMOBEACHUS B OKpYXKatollel cpene

11.19

PaGotate B Tpymme ¢ BBIIOJHEHHEM pPAa3IHYHBIX COLMATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIIOHATBHO PACIPENENITh 00sI3aHHOCTH
U TUIaHUPOBATH JIEATENBHOCTh B HECTAHJAPTHBIX CHUTYAIHsX, aJeKBAaTHO
OLIEHMBATh BKJAJ KaXJIOr0 M3 YYACTHUKOB TPYINIBI B pEIICHUE
paccmatpuBaeMoil mpooOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox mpoBepsiemoro

pasaejia 3JJEMEHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHU A

11

®usuka — Hayka o mpupone. Haydnele Meronsl
MTO3HAHMS OKPYXKaIOIIEro MHpa. Pounb
JKCIIEPUMEHTA W TEOPUHM B IIPOLECCE ITO3HAHMS
IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MonenupoBanue bu3UYeCKuX  SIBJICHUH |
npoueccoB. Hayunble runore3sl. ®uznueckue
3aKOHBl M TEOpPHU. ['paHUIIBI TPUMEHHMOCTH
¢uznyeckux 3akoHOB. [IpMHIMO COOTBETCTBUS.
Ponrp um wmecro ¢usuku B (opMupoBaHUU
COBPEMEHHOM HAydyHOM KapTHHBl MHpa, B
MPAKTHYECKOHN AESITEeTbHOCTH JIIoIeH

MEXAHUKA

#H#HPar###KUHEMATHUKA

211

Mexagnueckoe  nBmkeHue. OTHOCUTEILHOCTH
MEXaHU4YeCcKoro mBrokeHusa. CucremMa OTCUéTa.
Tpaekropus

2.1.2

[lepememnienue, cKopocTh (CpedHsisi CKOpPOCTb,
MT'HOBEHHasI CKOPOCTb) u yCKOpeHHue
MaTepuaIbHOW TOYKH, HX TMPOEKIUH Ha OCH
cuctembl KoopauHaT. CrokeHue nepeMeneHuil u
CIIOEHHE CKOpocTeit

2.1

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE
IpsIMOJIMHEIHOE JIBUKCHUE. I'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHHS,
OyTH U TEPEeMELIEHUS MaTepUaIbHOM TOYKHU OT
BpEMEHU

214

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
MaJcHUs

2.15

Kpuponmneiinoe JIBHOKEHUE. PaBHOMepHOE
JBUKEHUE MATEPUAIBHOW TOYKU MO OKPYKHOCTH.
YrnoBas CKOPOCTbh, TUHENHASI CKOPOCTh. Ilepruon u
yacroTa. L{eHTpocTpeMuTeEnpHOE yCKOPEHUE

2.1.6

Texauueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUIKCHUC
CHapsA 0B, HCITHBIC U pCMCHHBIC IIEpCAavIn




2.1.7

[IpakTuueckre paboThl. V3MepeHHe MTHOBEHHOM
ckopoctu. HcciienoBanue COOTHOLIEHUST MEXKIY
MyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE POMEKYTKA BPEMEHHU
IIPU PABHOYCKOPEHHOM JIBIDKEHWH C HaYaJbHOM
CKOpPOCTBIO, PaBHOW HyJIO. V3yueHue IBUKEHHUS
mapuKa B BA3KOM )KUAKOCTU. M3yueHue NBUKEHUS
Tesa, OpPOIIEHHOTO TOPU30HTAIBHO

2.2

H#Par## JUHAMUKA

221

[Ipuanun ortHocutensHOCcTH ['anmmes. IlepBeiit
3akoH HproToHa. IHEepuuaibHbIe CUCTEMBI OTCUETA

222

Macca tena. Cuia. [TpuHIMI Cynepno3uiyuu cui

2.2.3

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

224

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

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe TtpeHue. Cuna TpeHHs
CKOJIbXKEHUS M cujia TpeHus mokos. Koaddurment
Tpenust. Cuiia CONpOTUBICHUS TPU JIBMKCHUH Tella
B KHJIKOCTHU WJIU Ta3e

2.2.7

[TocTymarenpHOE ¥ BpallaTeIBHOC —JIBMDKCHUE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoOMEHT cuabl OTHOCUTEIIBHO OCH BpAallCHUS.
[Ineuo cunbl. YcinoBus paBHOBECHS TBEPIOTO TeNA
B NCO

2.2.9

Texandeckue YCTpOﬁCTBaI IO AIINITHUKH,
JABVKXCHUE NCKYCCTBECHHBIX CITYTHHUKOB

2.2.10

[IpakTnueckue paboTel. V3yueHuwe nABMKEHUS
Opycka 1Mo HaKJIOHHOM IJIOCKOCTH MO IEHCTBUEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCUMOCTH CHIT
VIIPYTrOCTH, BO3HHUKAIOMIMX B JeQOpMUPYEMOU
NpY)XHHE U PE3UHOBOM 00pasiie, OT BETUYHHBI HX
nedopmaruu. McecnenoBanue ycioBUuil paBHOBECHS
TBEPJOTO TeNA, UMEIOIIET0 OCh BPAILIEHUS

2.3

##HPar###3AKOHBI COXPAHEHU A B MEXAHUKE

231

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CUCTCMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHYHBC CHIJIBI n
N3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenus nMmmyinsca B ICO. PeaktuBHOE
JBUKEHHE




2.3.3

PaGora cunel

2.34 MOIIHOCTb CUJIBI
235 Kunernyeckass sHepruss MaTepUaJIbHOW TOYKHU.
o TeopemMao KMHETHYECKOM SHEPTUH
[ToreHunaneHas 3ueprus. [loTenunanpHas sHEprus
236 yIpyro nedopmMupoBaHHON IPY>KUHBI.
o [MoTeHmanbHast SHEPIUs Tena BOIM3H
MOBEPXHOCTU 3eMITH
[NoTeHnumanpHbIe U HENOTEHIMATIBHBIE CHITBL. CBSI3b
937 paboThl HEMOTEHIMATBHBIX CHJI C HM3MEHEHHEM
o MEXAHUYECKOW OHEPTUM CHCTEMBI TeJI. 3aKoH
COXpaHEHHS MEXaHUYECKOH dHEPTHH
2.3.8 VYupyrue v Heylpyrue CTOIKHOBEHHS
239 TexHudeckue yCTpPOMCTBA: JBMKEHUE PAKET,
o BOJIOMET, KOTIED, TPYKUHHBIH MTHCTOJIET
[Ipaktnueckne  pabotel.  M3yuenwme  cBs3u
5310 CKOPOCTEH  TeJl  TpH  HEYOpyroM  yjaape.

HccnenoBanue cBsizu pabOTHI CUITBI C U3BMEHEHUEM
MEXaHUYECKOM YHEPTUU Tesa

3 MOJIEKVJIAPHAS ®U3UKA U TEPMOAMHAMUKA
#it#Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU

OcHoBHbIE MOJIO’KEHUS MOJIEKYIISIPHO-

311 KUHETUYECKON Teopuu. BpoyHOBCKOE IBHKEHUE.
Hudbdyzus. Xapakrtep TIBKCHUST "
B3aMMO/ICHICTBUS YACTHI] BEILIECTBA
Mopnenu cTpoeHus ra3oB, KUIAKOCTEH M TBEPIBIX

3.1.2 TeJI U OOBICHEHUE CBOMCTB BEIECTBA HAa OCHOBE
3THUX MOJEIIEN

313 Macca  mousekyn.  KommdecTtBo — BelecTBa.

31 [TocTosinHas ABorazipo
' 314 TemmoBoe paBHoBecue. Temmeparypa u €€

usmepenue. lllkana temneparyp Llenscus
Mopens uneansHoro rasa. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJIIPHO-KUHETHUECKON TEOpUU HJICATBHOTO
rasa
AOcomoTHas TemrmepaTypa Kak Mepa CpeaHei

3.1.6 KMHETUYECKOM SHEPruM TEIJIOBOIO JBUKEHUS
yactui raza. [llkamna remneparyp KenpBruna

317 VYpasuenune Kianelipona — MeHneneeBa. 3akoH

JlanbToHa




3.1.8

I'azoBrbIe 3aK0HBI. M30mponecchl B UCaIbHOM ra3e
C MOCTOSIHHBIM KOJIMYECTBOM BEILECTBA: H30TEPMA,
n30X0pa, n30oapa

3.1.9

TexHu4YecKre yCTpOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTnueckue pabotel. M3mepeHnue  Macchl
BO3/lyXa B KJIacCHOM komHare. lccnenoBanue
3aBUCUMOCTU MCXKAY IapaMCTpaMud COCTOSAHUA

pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

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

3.2.2

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

3.2.3

Buant TeTJIoTepeIavn: TETJIOTIPOBOAHOCTb,
KOHBEKIIMSI, W3JIydeHHe. Termo€éMKOCTh Terna.
VaenrHasg  TEINIOEMKOCTH  BemiecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.2.4

[IepBblii 3ak0H TepMmoaMHaMuKU. [IprMeHeHue
IIEPBOT0 3aKOHA TEPMOJMHAMHUKH K U30IPOLIECCAM.
['paduueckas maTEpIpeTanus paboThl ra3a

3.2.5

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

3.2.6

Bropoii 3akoH TepmoauHamuku. HeoOpatumocTtsb
IPOLECCOB B Mpupoje. TenaoBble JBUTATENH.
DKoJorudeckue npoOiaeMbl TEIIOIHEPTeTUKH

3.2.7

Texunueckue yCTpoiicTBa: JIBUraTellb
BHYTPEHHETO CropaHusi, OBITOBOW XOJOAWIBHUK,
KOHJTUITHOHED

3.2.8

[Ipaktnueckue pabotel. M3MepeHue yraenbHOU
TEILUIOEMKOCTH

3.3

##Par### AT’ PEI'ATHBIE COCTOSHN A BEIHLIECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHjeHcauus. Vcnapenue u
KUTNIEHHe. YenbHas TeIuloTa MapooOpazoBaHMAL.
3aBUCUMOCTB TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS

3.3.2

AOcomoTHasT M OTHOCUTENIbHAs  BJIAXKHOCTh
BOo3ayxa. HacelenHsiil nap




3.3.3

Teépnoe temo. Kpucrammmdeckue u amopgHbIe
Tena. AHU30TPOIHS CBOMCTB KpUCTaLIOB. XKuikue
Kkpuctawuibl. CoOBpeMEHHbIE MaTEPHAIIbI

3.34

[InaBnenue u kpucrammsanus. Y aeabHas TEIUIOTA
iassenus. CyOnumanus

3.35

YpaBHEHHE TEIIIOBOTO OanaHca

3.3.6

Texanueckue YCTPOMCTBA: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOT MU ITOJTyYEHUS
COBPEMEHHBIX MaTepuajoB, B TOM 4HCIIE
HaHOMAaTEpHAJIOB, U HAHOTEXHOJIOTUN

3.3.7

[IpakTnueckue paboThl. M3MepeHHE BIAXKHOCTU
BO31yXa

OJIEKTPOAMMHAMUKA

4.1

##HHPar#H#IJIEKTPOCTATUKA

411

DnekTpu3anusa Tel. OIeKTpudeckuil 3apsa. J[Ba
BHU/1a DJIEKTPUYECKUX 3apsiIOB

41.2

[IpoBOHUKH, TUIIEKTPUKHU U TIOJYIIPOBOJHUKH

413

3aKOH COXpaHEHHsI HIICKTPUIECKOTO 3apsia

4.1.4

B3aumopeiictue 3apsanoB. 3akoH Kymona

4.1.5

DIIEKTPUYECKOE noJie. Hanpsok€anocTh
aneKkTpuyeckoro mois. [IpuHuMm cyneprno3unum.
JInHuyM HanpsKEHHOCTH JEKTPUUECKOTO TOJIS

4.1.6

Pabora CHII AIEKTPOCTATUYECKOTO MOJISL.
IMTorennuain. Pa3HOCTh IOTEHIINAIOB

4.1.7

HpOBO,Z[HI/IKI/I n  JUDJICKTPUKK B IMOCTOSHHOM
OJICKTPUYECCKOM I1oJIe. Z[I/ISJ'ICKTpI/ILIeCKaSI
IIPOHUIIACMOCThb

4.1.8

DnekTpoéMKocTh. KoHneHcaTop. DIeKTpOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa. DHEPrusi 3apsyKeHHOTO
KOHJIEHCAaTOPa

4.1.9

Texnuyeckue yCTpOICTBa: JIEKTPOCKOIIL,
JNEKTPOMETP,  DJIEKTPOCTaTHYECKas  3alluTa,
3a3eMJICHHE  3JIEKTPONpHOOpPOB,  KOHIEHCATOD,
KCEpPOKC, CTPYHHBIN IIPUHTED

4.1.10

[IpakTnueckue paboTHI. H3mepenne
INEKTPOEMKOCTH KOHJEHCATOpa

4.2

#HH#Par###TIIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

421

YciaoBusa CYILLIECTBOBAHUS HOCTOSSHHOTO
aieKTpuueckoro Ttoka. Mcrounuku toka. Cuna
ToKa. IloCcTOAHHBINA TOK




4.2.2

Hanpspokenue. 3akon OMma ass ydacTka Lienu

4.2.3

DJIEKTPUYECKOE  CONPOTHBIICHHE. Y JIeNIbHOE
COIIPOTHBJICHUE BEIIECTBA

4.2.4

HOCHGI[OB&TGJIBHOG, napaujiCsibHOC, CMCHIAHHOC
COCANHCHUC ITPOBOAHUKOB

4.2.5

PabGora snexrpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBmwxkymas cuna (mamee — OJC) wm
BHYTPEHHEE CONPOTHBIICHUE HWCTOYHUKA TOKA.
3akoH Oma  gangd modHOM  (3aMKHYTOM)
3JeKTpUYeCcKOU nenu. KopoTkoe 3ambikaHne

4.2.8

DOneKTpOHHAas MPOBOAMMOCThH TBEPIBIX METAJUIOB.
3aBUCHUMOCTb  CONPOTHBJIEHHUS  METAIJIOB  OT
TeMrieparypbl. CBEpXIpOBOIMMOCTh

4.2.9

OneKkTpuyeckuii TOK B Bakyyme. (CBoKcTBa
3JIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBoaauku. CoOcTBeHHass W TMPUMECHas
MIPOBOJIMMOCTh TOTYIPOBOAHUKOB. CBOMCTBA p-N
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DIIEKTPUUYECKHI TOK B AIEKTPOIUTAX.
DIIEKTPOJIUTUYECKAS AUCCOIUALIMS. DIEKTPOIIN3

4.2.12

DJIEeKTpUYECKUI TOK B razax. CaMoCTOSITETbHBINA U
HECAMOCTOSITENIbHBIA pa3psia. Pa3znuuHbie THUIIBI
CaMOCTOSITENIBHOTO pa3psaaa. Monnus. [Tnazma

4.2.13

TexHuyeckue ycTpoiicTBa: aMmnepmerp, BOJILTMETD,
peocrar, UCTOYHUKU TOKa,
3JIEKTpOHArpeBaTeIbHbIE puoOoPHI,
JNEKTPOOCBETUTEIbHBIE  MPUOOPBI, TEPMOMETP
COTIPOTHBIICHUS, BAKYYMHBIN THOJ, TEPMHUCTOPHI U
(boTOpe3UCTOphl,  MOTYIMPOBOJHUKOBBIA  JTHO,
rajbBaHHKa

4.2.14

[Ipaktuyeckue pabotbl. M3ydeHue cmemaHHOTrO
COEJIMHEHUS PE3UCTOPOB.

WN3smepenne OJIC wucTOYHMKAa TOKa M €rO
BHYTPEHHEro  compoTuBieHus.  HaOmronenue
JJIEKTPOJIN3A

11 KVIACC




Koxa
pasjaena

4

Koanposepsiemoro
3JIeMEHTAa

HpOBepﬂeMble IJIEMEHTLI COACPKAHUSA

OJIEKTPOAMMTHAMUKA

4.3

##HPar#H#MAT HUTHOE I10JIE. DJIEKTPOMATI'HUTHASA NHAY KN A

43.1

IlocTossHHBIE MAarHuThbL. B3aumoaeiictsue
HOCTOSIHHBIX MAarHUTOB

4.3.2

MarnuTHoe nosie. BekTop MarHUTHOW MHIYKIUU.
[IpyHnmn cynepno3uuuu. JIMHMM MAarHUTHOMN
WHAYKIAH. Kaptuna  nuHwmii MarauTHOU
WHYKIUY TIOJIS IOCTOSTHHBIX MarHuTOB

4.3.3

MaruauTHO€E 1oJie MpOBOJAHMKA ¢ TOKOM. KapTrHa
JIMHUI TOJIST JUIMHHOTO TPSMOTO MPOBOJIHUKA U
3aMKHYTOTO KOJIbIIEBOTO MPOBOIHUKA, KATYIIIKH C
tokoM. OmbiT  Opcrena.  B3aumopeiicTBue
MIPOBOJHUKOB C TOKOM

4.3.4

Cuna Amrnepa, €€ MOIy/b U HapaBJIEHUE

4.35

Cuna JlopeHnua, €€ MOIylb W HalpaBJCHUE.
JIBr>kKeHUe 3apsKEHHOM YacTHUIBI B OJHOPOIHOM
MarHuTHoM noJie. Pabota cumsr Jlopenia

4.3.6

SIBlIeHUE ANEKTPOMArHUTHOW UHIYKIIUN

4.3.7

IToTok BeKTOpa MAarHUTHOW MHIYKIIUH

4.3.8

OJIC wuHaykuuu. 3aKOH AJIEKTPOMarHUTHOMN
uHaykunu Papanes

4.3.9

Buxpeoe snekrpudeckoe nosie. I1C unaykuuu
B MPOBOJIHUKE, JBIXKYIIEMCS MOCTYHaTeIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€

4.3.10

[IpaBuiio Jlenna

43.11

NunyktuBHOCTH. SIBIIeHME camouHaykuuu. 3J1C
CaMOMH/TyKIINH

4.3.12

9Hepr1/151 MAaravMTHOTI'O ITOJIA KaTYHIKHU € TOKOM

4.3.13

:‘)HGKTpOMaFHI/ITHOC I10JI€

4.3.14

Texuuueckue YCTpOﬁCTBaZ IIOCTOSAHHBIC
MAarduTbl, 3JICKTPOMAIHUTBI, JJICKTPOJABUIATCIIb,
YCKOPUTEIIN DJICMCHTAPHBIX 4aCTull,
WHAYKIIUOHHAA I1€Yb

4.3.15

[Ipaktuyeckue pabotel. M3ydeHne MarHUTHOTO
10JIs KaTylIKu ¢ TokoM. MccienoBanue neicTeus
IIOCTOSIHHOTO MAarHura Ha paMKy C TOKOM.
HccnenoBanue  ABIIEHUS  DJIEKTPOMAarHUTHOM

WHAYKIAN

KOJIEBAHUMA 1 BOJIHBI




5.1

#HPartH#MEX AHUYECKUE U1 DJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarenpHas CUCTeMA. CBobOoHbBIC
KoJeOaHusl. I"apmonnueckue KoJieOaHusl.
[Tepuon, yactora, ammmuTyaa u gasza KoJieOaHmi

5.1.2

[IpyxuHHBIN MAasITHUK. MaremaTnyeckuii
MasTHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJIcOaHUH.
Kunematnueckoen OuHAMHUYECKOE OIUCAHUE
KOJIeOATEeIbHOTO JIBIXKECHUS

5.1.4

IIpeBpamienne »>Heprud NpPH TAPMOHUYECKHX
koneOaHusx. CBsA3b aMIUIMTYIBl KoOJI€OaHMI
MCXOJIHOW BEJTMYMHBI C aMIUTUTYIaMH KOJIeOaHU
€€ CKOPOCTH M YCKOPEHUS

5.1.5

KonebarenbHblit KOHTYD. CBoOo1HBIE
JJIEKTPOMAarHuTHBIE KOJICOAHUST B HUACATHHOM
KOJICOATEeThHOM KOHTYpe. AHAJOTHS MEXIy
MEXaHHYECKIMH " AIIEKTPOMArHU THBIMH
konebanusmu. ®opmyna TomcoHa

5.1.6

3akoH COXpaHCHUA OHEPTUHU B HACAIIBHOM
KOJIeOaTeIbHOM KOHTYPE

5.1.7

BeiHyXeHHbIE ~ MeXaHHMYeCKHe  KoJieOaHHUs.
Pe3onanc. Pe3onancHasi kpuBas. BeiHyXIeHHBIE
3IEKTPOMArHUTHbIE KOJIEOAHHUS.

5.1.8

[TepemenHbII TOK. CunyconanbHbIN
MEPEMEHHBIN TOK.

5.1.9

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

5.1.10

Tpancpopmarop. IIpousBoactBo, mnepenavya u
notpelieHue UIEKTPUUYECKON SHEPIUH.
OKOJIOTUYECKME PHUCKM IIPU  IPOU3BOJICTBE
3IEKTPUUECKOMN SHEPTHH. KynbTypa
UCIIOJIb30BAHUS JIEKTPOIHEPTUU B
IIOBCEIHEBHOM KU3HU

5.1.11

Texuuueckue YCTPOMCTBA: celicmorpadg,
JJIEKTPUYECKUH 3BOHOK, JINHUU DJIEKTpoIeperad

5.1.12

[IpakTrueckue paboThI. Hccnenosanue
3aBHCHMOCTHU IepuoJia MaJbIX KojeOaHUl rpy3a
Ha HUTU OT JUIMHBI HUTU W MaccChl TIpy3a.
HccnenoBanue INEepeMEHHOIO TOKAa B LIENIH W3
IIOCJIEIOBATEIIBHO COEAUHEHHBIX KOHACHCATOPA,
KaTYIIKU U PE3UCTOPA




5.2

#HPartH#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanuyeckue BOJIHBI, YCIIOBUS
pacIpoOCTpaHEHHUsL. ITepuon. Ckopoctb
pacrpocTpaHeHus U JyinHa BOJHBL. [lonepeunsie
Y TIPOJIOJIbHBIEC BOJTHBI

5.2.2

#HHHPar###  Varepdepenunss wu - audpaxius
MEXaHUYECKUX BOJH

5.2.3

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

524

DNIeKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3ITy4EHUS
3JIEKTPOMAarHUTHBIX BOJIH. Bzanmuasn
opueHrauuss BektopoB E, B wmw v B
3JIEKTPOMAarHUTHOM BOJIHE B BAKyyme

5.25

CBoOICTBA AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
MpeIoMIIEHHUE, MOJIsIpU3aIus, mudpaknus,
uHTepdepenimsa. CKOpPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIkama 37I€KTPOMarHUTHBIX BOJIH. [IprMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIUIIBI ~ paguoOCBS3M W TEJICBUACHUS.
Pannosnokarus. D1eKTpOMarHuTHOE 3arpsi3HEHUE
OKpYKalolleu cpeibl

5.2.8

Texnuueckue YCTPOMCTBA: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YIbTPAa3BYKOBas JIMarHOCTHKA B
TEXHUKE W MEAWIIMHE, paaap, paauoNnpuEéMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBY-meun

5.3

HH#HPar###OIITUKA

5.3.1

[IpssMonMHEtHOE pacHpoCcTpaHEHUE CBETa B
onHOpoIHOM cpene. JIyu cBeTa

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHHUS CBETa.
[TocTpoenue n3o0pakeHui B IIIOCKOM 3epKaje

5.3.3

HpeHOMHeHI/Ie cBeTa. 3aKOHEBI IIPpCIIOMIICHHA
cBeTa. AOCOIIOTHEIHN ITOKAa3aTelIb IIPCIIOMJICHHA

5.3.4

[Tonnoe BHyTpeHHee oTpaxxeHue. [IpenenbHbIit
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.3.5

Hucnepcusi cBeta. CHOXHBIM cocTaB 0enoro
ceera. [Ber

5.3.6

Cobuparonue 1 pacceuBarolue JUH3bl. TOHKas
nuH3a. DOKyCcHOE pacCTOsTHUE U ONITUYECKAast CUjla
TOHKOW JuH3BL [locTpoeHne wu300pakeHuil B
COOMpAIOIIMX M  pPAacCeMBAIOUIMX  JIMH3AX.




@opMyIia TOHKOH JIMH3BL. Y BEIMYECHUE, 1aBAEMOE
JIMH30U

5.3.7

IIpenensl  IPUMEHMMOCTH  T'€OMETPUYECKOM
OITUKH

5.3.8

WnTepdepenius CBETa. KorepenThsie
UCTOYHUKHU. Y CIIOBUSI HAOIIOJCHUS MAaKCUMYMOB
U MHUHUMYMOB B MHTEP(EpPEHIIMOHHON KapTHUHE
OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOUHUKOB

5.3.9

Hudpakmus ceera. JudpaknuoHHas pemeéTka.
VYcnoBue HAOMIONEHHUS TJIaBHBIX MaKCHMYMOB
Ipy TaJEHUNM MOHOXPOMAaTHYECKOTO CBeTa Ha
TU(GPAKIMOHHYIO PEHIETKY

5.3.10

[Tonspu3zanus cera

5.3.11

TexHuueckue  yCTpOWCTBA:  OYKH,  JIyIa,
(doroanmnapar, MIPOEKIIMOHHBIN ammapar,
MHKDPOCKOII, TEJECKON, BOJOKOHHAs OITHKA,
TUpaKIMOHHAs PeIETKa, TOISIPOU

5.3.12

[IpakTnueckue padotsl. 3MepeHue mokazarens
PETOMIICHUS. Uccnenosanue CBOICTB
N300paKeHUI B JINH3AX. HaoOmronenue
JMCTIEPCUU CBETA

DJIEMEHTBI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

6.1

['panunbt MPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKHU. [TocTynaTs TEOPUH
OTHOCHUTEJILHOCTH: WHBAPUAHTHOCTH  MOJIYJIS
CKOPOCTH  CBeTa B  BaKyyMmMe, [PUHIIMII
OTHOCHTEIBHOCTH DHUHINTEHHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMCHHOCTH.
3aMCI[J'IeHI/Ie BPEMCHHU U COKpalll€CHUC NJIWHBL

6.3

DHeprus ¥ UMIYJIbC CBOOOHOM YaCTHIIBI

6.4

CBsi3b  Maccel C DBHEPrHEM U HUMILYJIbCOM
CBOOOJTHOM YaCTHIIBI. DHEPIHs TIOKOS CBOOOHOM
YACTULBI

KBAHTOBAS ®U3UKA

7.1

#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®oronbl. Dopmyna Ilnanka cBsI3M dHEpruu
¢oTOHA € ero 4yacToTod. DHEpPrus WU HUMIYIbC
dotona

7.1.2

OTkpeiTHE U ucchenoBaHue  (GoTodhdexTa.
OmnsiTel A.T'. CroneroBa. 3akoHbl poTodhdeKTa




7.1.3

VYpaBuenue DifHmTeiiHa 18 QoToddpdexTa.
«Kpacnas rpanuna» gortospdexra

7.1.4

Hasnenue cera. OnbiTel [1L.H. Jlebenena

7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

Texauueckue yCTpOMCTBA: boTo37IeMEHT,
doToaTuuK, CoTHEUHAsT OaTapesi, CBETOIHO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mogenb atoma Tomcona. OmnbiTel Pezepdopna
10 UCCIICIOBAaHHUIO CTPOSHHS aTOMA.
ILnanerapnast MoJiebp aToMa

7.2.2

[Toctynmatel bopa. M3myuenume u mnorzionieHue
(GOTOHOB IpU Mepexoje aToMa ¢ 0JHOTO YPOBHS
SHepruu Ha Jpyroil. Buzasl cnektpoB. Cnekrp
YPOBHEW 3HEPTrUH aTOMa BOAOpOJa

7.2.3

BonnHoBeIe cBoiicTBa yactuil. Bosubr ne bpoiis.
KopnyckynsipHO-BOIHOBOM JTyaiu3M.
Judpakums 31eKTpOHOB HA KpUCTaIax

7.2.4

CnoHTaHHOE n BBIHYXXACHHOC H3JTyUCHHUC.
YCeTpoicTBO M MPUHIUTI paOOTHI Jiazepa

7.2.5

TexHuueckue  yCTpOWCTBA: CIIEKTPATbHBIN
aHanu3  (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIM
KOMIIBIOTED

7.2.6

[IpakTuueckue paboTHI. Hab6mronenue
JIMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Meto bl HaOIIOAEHUSA u perucTpamnuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTKphITHE PaIOaKTUBHOCTH. OmnbITEI
Pesepbopna mo  ompeneneHuro cocTaBa
pannoakTuBHOrO u3nmydeHus. CpoiicTBa anbpa-,
Oera-, ramMmma-Hu3JIy4eHusl. Bausuue
PaAMOAKTUBHOCTH Ha )KUBBIC OPraHU3MBbI

7.3.3

OTtkpbiTHEe TPOTOHA W HeWTpoHa. HykinonHas
mozens sanpa leiizenOepra — MBanenko. 3apsij
anpa. MaccoBoe uucio sapa. M30Tormnsl

7.3.4

Anba-pacnaa. DIEKTPOHHBIA W MO3UTPOHHBIH
Oera-pacmnaf. IN'amma-usnyuenue. 3aKoH
PaTMOaKTUBHOTO pacrnaja

7.3.5

DHeprus CBsA3U HYKJIOHOB B spe. SIiepHbIe CUIIBIL.
JedexT maccrl siapa

7.3.6

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




7.3.7

Snepubii  peakrop. TepMosiaepHbId CHUHTES.
[TpoGiemMbl ¥ IEPCTIEKTUBHI SACPHON SHEPTETUKH.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON IHEPTETUKU

7.3.8

OnemeHTapHble YacTulbl. OTKPHITHE TO3UTPOHA.
@yH/IaMEHTAIIbHBIE B3aUMOICHCTBUSA

7.3.9

TexHu4eckue yCTpOWCTBA: JO3UMETp, Kamepa
Busnbcona, siepHblil peaktop, aToMHas bom0a

7.3.10

[IpakTnueckue pabotbl. MccnenoBaHue TpEKOB
gacTull (1o TOTOBBIM GoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3anoro neba. Co3Be3aus, sipkue 3BE3bI,
IIJIaHETHhI, UX BUJNUMOC JIBUXXCHUC

8.2

Conneunas cuctema. [lmaHeTbl 3eMHOM Tpynbl.
[1aHeThI-TUranThl U UX CIYTHUKH, KapJIMKOBBIE
mianeThl. Manple Teia COJTHEYHON CUCTEMEI

8.3

Comurne, ¢otochepa u armocdepa. ConHeunast
AKTUBHOCTH

8.4

Hcrounuk sueprun CosiHIA U 3BE3N

8.5

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETUMOCTb,  paauyc,  TeMIleparypa,  HX
B3aUMOCBs3b. J{uarpaMma «CHneKTpaJIbHBIN Kiacc
— CBETUMOCTD)). 3BE3 LI IJIaBHOU
MOCIIEZIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTb) TUISt 3BE3] TJIaBHOM
MOCIIEZI0BATEILHOCTH

8.6

H###Par###Buyrpennee CTPOCHHE 3BE3I.
CoBpeMeHHbIE IpeICTaBJICHUS 0
NPOMCXOXKACHUU U 3Borormu CoyHIA U 3BE3.
DTarnbl )KU3HU 3BE3]

8.7

Mneunslii [1yts — Hama ["anaktuka. CniupanbHas
cTpykTypa I'anmaktuku, pacnpeneseHue 3BE3,
ra3a u npuid. ITonoxxenue u nBmxenne ComnHua B
TI'amakTuke. [lnockas u chepuyeckas
nozacucremsl ['anakTuku

8.8

Tunel ramaktuk. PaguoramakTukd M KBas3aphbl.
YEpHble ObIpEI B sApax rajJakTUK

8.9

Bcenennas. Pacmmpenne BceeneHHoil. 3akoH
Xabbmna. Pazberanme ramaktuk. Bospact wu
paguyc Bcenennoil, teopuss bombmoro B3pbiBa.
Mopgens «ropsaueii Bcenennoi». PenmkroBoe

H3JTYUCHUC




8.10

Macmrradbuas
MeraranakTuka.
aCTPOHOMUH

CTpYKTYypa
Hepeménnsie

Bcenennoii.
poOIeMbI




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUS

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o0pa3oBaHus

1

CpopMHpPOBAHHOCT, YMEHHUM pacCliO3HABaTh (DU3MYECKHUE SIBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YUEHHBIX 3aKOHOB

Brnanenue ocHoBomoJsiaraomuMu  QU3MUECKUMH  TIOHSATHUSAMH U

BEJIMYMHAMH, XapaKTEPU3yIOLIUMHU (PU3NUECKUE TPOLECCHI

ChopMHpPOBAaHHOCTP YMEHHMM TPUMEHSATHh 3aKOHBI KJIACCHUECKOU
MEXaHHUKH,  MOJEKYISIpHOH  (U3MKH U  TEepPMOJUHAMHKH,
ANIEKTPOAMHAMUKH, KBAHTOBOM (DM3MKHU Ul aHAJIM3a U OOBSCHEHUS
SBJIEHUN MUKpPOMHpA, MAaKpOMHUpA U MErammpa, pa3jinyarb YCIOBHS
(rpaHuIpl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOmMii xapakTep QyHIaMEHTAJIbHBIX 3aKOHOB U OTPAHUYEHHOCTh
UCIOJb30BAHUS YaCTHBIX 3AaKOHOB; aHAJIM3MPOBATh (PU3HUYECKHE
IIPOLIECCHI,  HMCHOJB3Yysl  OCHOBHBIE  IIOJIOKEHHUS, 3aKOHBI U

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh YMEHHS pa3ivyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEJl U MPOIIECCOB (SIBIICHUIN )

ChopmupoBaHHOCTh yMEHHMsI peliaThb pacdy€THbIE 3aJayd C SIBHO
3aJJaHHOM M HESIBHO 3aJJaHHON (PU3NYECKON MOJEIBIO: Ha OCHOBAaHUU
aHaJlM3a YCIIOBUSA BbIOMpaTh (GU3NYECKUE MOJENH, OTBEYAIOLIUE
TpeOoBaHUAM 3aJauu, MPUMEHSITh dbopmyIbL, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYJNaThl  (U3UUECKUX TEOpUH  MpHU
UCIIOJIb30BAHUU  MAaTeMaTHYEeCKHX METOJOB  peUIeHUs  3ajad,
OPOBOAWTH PAcY€Thl HAa OCHOBAaHUHM UMEIOMIMXCS  JIAHHBIX,
aHAJIM3UPOBAThH PE3yJbTAThl U KOPPEKTUPOBATH METOMAbI PEIICHUS C

y‘IéTOM TOJIYYCHHBIX PE3YJIbTATOB

Pemate xauecTBeHHbIE 337a4M, TpeOyrOIMe MPUMEHEHHs 3HaHUM U3
pa3HBIX Pa3JIeNIOB LIKOJBHOTO Kypca (PU3MKH, a TaKKe MHTEerpaluu
3HAHMM U3 JpYrMX MpeIMETOB E€CTECTBEHHOHAYYHOIO IMKJA:
BBICTPAaNBaTh JIOTUYECKYIO LIETMIOYKY PACCYKJIEHUH C ONOpOH Ha

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




Bnanenne ~ OCHOBHBIMM ~ METOAAMH  HAy4HOTO  IIO3HAHMA,
UCTONB3yeMbIMU B (U3UKE: MPOBOAUTH NPSMBIE M KOCBEHHBIC
U3MepeHus: (PU3NYECKUX BEIIMYMH, BBIOMpAsi ONTUMAIBHBIA CHOCO0
U3MEPEHUS U MCIIOJIB3Ysl M3BECTHBIE METOIbI OI[CHKH MOTPEIIHOCTEH
U3MEPEHUH, TMPOBOJNTH HCCIECIOBAHNE 3aBHCUMOCTEH (hru3ndecKux
BEIMYMH C HCIOJB30BAHUEM TMPSAMBIX HM3MEPEHUH, OOBIACHATH
MOJTy9E€HHBIC PE3YIbTATHI, UCIOJB3Ys (PU3NUIECKHE TEOPUH, 3aKOHBI U
HIOHSTHS, U I€NaTh BBIBOJBI; COOJIOAATH MTpaBmIa 0€30MacHOTO TPy/a
MIPH IPOBEICHUH MCCIIIOBAaHHUIA B paMKaX y4eOHOTO SKCIIEPUMEHTA U
y4eOHO-UCCIEI0BAaTENbCKON  IESTENBHOCTH C  HMCHOJIb30BAaHHEM
OUQPPOBBIX ~ M3MEPUTENBHBIX ~ YCTPOWCTB W JIaOOpPaTOPHOTO

000pyn0oBaHUs

CpopMHpPOBAaHHOCT, YMEHUW  aHaIU3UpPOBATH U  OIEHUBATH
MOCEACTBUSL  OBITOBOM ¥ TPOW3BOJICTBEHHOW  JIEATEIHLHOCTH
YeJIOBEKa, CBSA3aHHOW ¢ (PU3WYECKUMH TIpOIECCaMH, C TIO3HITHI
9KOJIOTUYECKOW O€30TacHOCTH; TMPEACTABICHUNH O paIMOHATILHOM
MPUPOJIOTIONI30BAaHUU, a TakkKe pPa3yMHOM  HCTOJb30BaHUHU
JOCTMKEHU HAyKd W TEXHOJIOTMWA JUIsl JAJIbHEHIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTBa

OBnageHue pa3IUYHBIMU criocobamMu  paboTel ¢  HWHpOpManUeH
(GU3NYECKOTO  CONCpKAHUS C  HCIOJB30BAaHHEM COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTUH; pPa3BUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLCHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmMupoBaHHOCTh  YMEHHIl MPUMEHSITh OCHOBOIIOJAraloLIUue
ACTPOHOMMYECKHE TOHSTHS, TEOPUU M 3aKOHBI JUId aHaiau3a |
00BsicHEeHUS (PM3UYECKUX MPOILIECCOB, MPOUCXOAAIIUX Ha 3BE3NAX, B
3BE3OHBIX CHUCTEMAaX, B MEXKIalaKTHUECKOH Cpeae; JIBUKCHUS

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beenennoi




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

11O ®U3UKE
Kon
Kon .
pasaena/r IIpoBepsiemMblii 3J1eMEeHT COJeP:KAHUSA
3JieMeHTa
eMbl
1 MEXAHUKA
1.1 KMHEMATHUKA
111 Mexannueckoe JIBUKEHHUE. OTHOCHUTENBHOCTh
o MeXaHW4ecKoro aBrxeHus. Cucrtema otcuéra
MarepuanbHas TOUKa.
Z 4
E€ pamiryc-BekTop:
Flr)=(xlr) wr)z(r)),
TpaeKTopIId,
IIepeMeEmeHIIE:
112 EJ B B L
Ar=r(ty)-r(t)=r—n=
= (Av, Ay, Az),
IYTE.
CloKeHIe HEPE:MEII[EHIITIZ
A=A + A
CkopocTh MaTepuagbHON TOUKHU:
. AF _,
U=— =T, =[L}1,.U1,.U_].
At o T
Ax , ) .
v, =—| =x/. aHAIOIU4HO v, =Y,, U.=Z,.
1.13 FaY o P :

CroxeHIle CKOpocTell: o, =0, + 0, -

Brruncienue NEpEMCIICHUA U ITYTHU MaTepHaHBHOﬁ TOYKH

pY IPSIMOJMHEHHOM JIBM)KEHUH BJIOJIb OCH X IO Tpa(uKy

3aBHCUMOCTH Vx(t)




. . AD
YCKDPEHIIE MaTePHAIBEHOII TOYKIL a = —L
t—0

= ;jr
1.1.4 At
Au o,
a =—2= =(uv,),". aBanorgHO a, = (v, )’ a.=(t
AL |yo ' ' B
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHUE:
x(t) = xg + Voxt
X(t)
0
+
1.1.5

[0)¢

U (t) — vgx = const

(t)




0x

const

1.1.6

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE:

at

x(t)=x,+v, t+

v (t)=vu, +at

a, = const

a3 T

R -
U, — Y, = <4a, ['12 '11]

HPII IBILKESHINI B O[THOM HAIIPABIICHII IIVIE S =

ty

1.1.7

CBoOoaHOE majieHne. Y CKOpeHUue CBOOOTHOTO TaACHHMS.

Vi

Yo o

o Xo ‘:—

I[BI/I)KGHI/IC TCIa, 6pOI_HCHHOFO noa yrjiioMm a K ropu30HTY:

[.‘r{f} =X, Uyt =X +U,cosa-f

gt .
vy =y, +u, t+ 12 =y, +Uysina-f—=—

v (t)=u, =uy,cosa

vif)=uv,, +gf=v,sina— g

g.=0
g =—g=const




1.1.8

KpuBonuHueiitHoe nBrxkeHUE. [[Br>KEeHNE MaTepHaIbHON
TOYKH MO OKPYKHOCTH.
YrnoBas v JIMHENHAsE CKOPOCTh TOYKHU:

v = wR

R

[Ipy paBHOMEPHOM JIBHKEHHH TOYKH IO OKPYKHOCTH

=—=2
w T v

2

2o

. HeHTpOCTpeMI/ITeJ'ILHOG YCKOPCHUC TOYKHU:

- _ 2
Ay = — = w°R

nc




R
. [lostHOE yCKOpEHHE MaTEepUaIbHOU TOUKH

Trépnoe Teno. [locTynarenbHoe U BpalaTebHOE

1.1.9 .
JBU>KEHUE TBEPAOIO Tena
1.2 JMHAMUKA
121 HNueprmaneubie  cuctembl  oTcuérta. llepBbiii  3akoH
o Hprorona. [Ipunnun oTHocutenbHOCTH ["anunes
Macca tena. IlnmoTHOCTE BeliecTsa:
_m
P=y
p
1.2.2 =




Cuna. IIpuHIMn cyneprno3ulny CUiI:

- - -

FpaBHOL[eﬁCTB =F +F+..

paBHOIEHCTB

1.2.3 1




+
Bropoii 3axon HetoToHa: 1151 MmatepuanbHoit Touku B UCO
F1 = ma1
=
1
124 M
a
1
Ap = FAt
A
Y




1.2.5

At
npu
F = const
F
const
-———
Flz F 21

Tpetuii 3akoH HploTOHA AJ11 MaTepUaIbHBIX TOYECK:

-

Fip, = —Fy

12




21

1.2.6

3aKkoH BCCMUPHOTI'O TATOTCHUA: CUJIbI IPUTSHKCHUSA MCKIAY

TOYEYHBIMHA MacCCaMHU PaBHBI
mim,

F=6—p




Cuna Tsxectu. LleHTp TspkecT Tena. 3aBUCUMOCTh CHIIBI

TSDKECTH OT BBICOTBHI h Haa MNOBCPXHOCTBIO IINIAHCTHI

pammycom RO:
_ GMm
"= R + h)?

mg

(R
0

+
h)
2
GMm

Cuna ynpyrocrtu. 3akoH ['yka:
F, = —kx

1.2.7




—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuiia TpeHUsl CKOJTbKEHUS:
Ep = uN
F
P
UN
1.2.8
Cuna TpeHus MoKosi:
E, < uN
F
P
<
uUN
Koaddurment tpenus
JlaBieHue:
P=7%
1.2.9
S




1.3

CTATUKA

13.1

—

F
MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpaliCHUA:

M| =Fl, rae 1 — muieyo cusl

-

F

OTHOCUTEJIIBHO OCH, Tmpoxojsamieil depe3 Touky O
NEPIECHIUKYISIPHO PUCYHKY

1.3.2

]_[eHTp Macce Tj1a. HCHTp MacCC CUCTCMbI MATCPHAJIbHBIX

TOYCK:

> myr; + myry+...
r].l.M. =
my; + my+...







B ogHOpO1HOM TT0J1€ TSXKECTH

(g = const)

const)
HCHTP MacCC TCJIa COBIIAAACT C €TI0 HCHTPOM TAKECTU

1.3.3

VYcnosust paBHoBecus TBEpaoro tena B UCO:
[M,+M, +...=0
1}:"1 +F,+...=0

H#HHPar##
#1.3.4

3akoH [Tackang




JaBnenue B xkuakoctu, nokosieiics 8 UCO:

p =Dpo + pgh
#it#Par#ttt | P
#1.3.5
0
+
pgh
3akoH ApxuMmena:
FApx = ;PBblTeCH
F
Apx
#H#Partt _
#1.3.6

BBITCCH




€CIIH TeJIO0 U KUAKOCTh nokosarcs B UCO, To

FApx = PIVsrirecn

F
Apx
pgv
VYcnoBue miaBaHus TeN
1.4 3AKOHbI COXPAHEHN A B MEXAHUKE
HNmnynbc maTepuasbHON TOYKH:
p=mv
Y
HHH#Par#H
#1.4.1
m
v
HHHP A NmMnynbe cuctemsl Tei:




3aKOH M3MECHEHUS U COXpaHCHH UMITYJIbCA:

HHPart B UCO

#143 Ap = A(pl + p2+- ' ) = FlBHeLLIHAt + FZBHeLUHAt+' i







A(

1BHEITH

At

2BHEIIH

At

B UCO , ecnmu

Ap = A(py + pa+...




, €CIIH

- -

FlBHe].LIH + FZBHemH +...

1BHEIIH

2BHEIIH




+
0
PeaktuBHoOEe nBImKeHne
F
HitHPart Ar x
#1.4.4 PaboTa cuibl Ha MajoOM MepeMenieHuN:
A=|}?'|-|.-j.f'|-c05 a=F, -Ax
(;
)
MOoIHOCTE CHIIEL:
€CJI 3a BpeMs
At
1.4.5
At
paboTa CHUITBI U3MEHSETCS Ha , TO MOIITHOCTh CHJIBI
AA
P=— =F-vu-coso
At 4
146 Kunernueckas sHeprusi MaTepuabHON TOUKH:
o mv?  p?
b =3 " 2m




KHH

mv

2m

3aK0H M3MCHCHUS KHHETHUECKOM SHEPTUU CUCTCMBI

MatepuanbHblx Todek: B MCO AExkun = Al + A2 + ...

1.4.7

IloTenumanbHas OHCPTHUA:

JJI1 TOTCHIHMAJIBHBIX CHJI




Ay = E1n0TeHu - EZHOTeHu_= AEHOTeHLl

12

1moTeni

210TeHI

AE

IOTECHI|

ITorenumanpHas OHCPIusAa MaTepI/IaJIBHOﬁ TOYKH B
OJHOPOJHOM II0JIC TSXKCCTHU:

EHOTeHu = mgh

MOTCHI]




mgh

[ToTennmanpHas 3HEPTUs ypyro AeGopMHPOBAHHOTO

TCJa.
kx?
E HOTeHI, — 2
TIOTCHI]
2
kx

3aK0H U3MEHEHHUS U COXpPaHCHUA MEXaHH4YeCcKOM OHCPI'uu:

Euex = B T EIIGI‘-EHII-

148 B IICO AEuex = Agcex menoremn. cum,
B IICO AE,ex = 0, €CIH Ascex renoresm. can = 0
1.5 MEXAHUYECKUE KOJIEBAHMA 1 BOJIHBI
'apmonnueckne  KojneOaHUS  MaTepuUanbHOM  TOUKH.
151 Ammutyna u (daza  konebanmii. Kunemarndeckoe

OIMMCAaHUC!




x(f) = Asin| et +o, ).

v =x/.

a(d=(v, ), =—o'x) =a +a'x=0,
IJIe X - CMEIICHNE U3 PAaBHOBECHSI.

JlnHamMuyeckoe onucaHue:

ma, = —kx,
ma
X
—kx,
rae
k = mw?
k
mw
2
. OTO 3HAYHT, YTO
FE, = —kx.

—kx.

9HCpTCTI/I‘-ICCKOG OITMCAHUC (BaKOH COXpaHCHUA

MEXaHHU4YeCKOM 3Hepr1/11/1) .




CBs3b aMILTUTYZIBI KOJICOAHUH CMEIIEHUS MaTepUaTbHOM
TOYKA C AaMIUIUTyJaMH KoJieOaHWH e€ CKOpOCTH U

YCKOPEHUSL:

U =4, a_ =04

[lepuon u yactora KosieGaHMii:

[Tepron ManbIx cBOOOIHBIX KOJI€0aHMIT MaTEMAaTUYECKOTO

MasiTHHKA:
15.2 i
IF=2n |—
g
[Tepron cBoOOAHBIX KOJ€OaHUM MPY>KUHHOTO MasiTHUKA!
m
T =2n|—
k
153 Brinyxnennsie koseOanusa. Pesonanc. PesonancHas
KpHBas
[lonepeunble u  MOpojoJibHbIE  BOJHBI.  CKOpOCTH
pacnpoCTpaHEHU U JIJTMHA BOJIHBI:
v
A=vT =—
v
A
154 vT




WuTepdepentys u qudpakius BOIH

1.55

3Byk. CKOpOCTh 3BYyKa

MOJIEKVJIAPHASA ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKVJISAPHAS ©®U3UKA

211

Mopenn CTpOeHHsI ra3oB, JKMAKOCTEH U TBEPABIX TelL
[Iycth TepmonmHamMuyeckas cucreMa (Tejo) COCTOuT u3 N
OJIMHAKOBBIX MOJIEKYI. TOr/1a KOJMYEeCTBO BEIIECTBA

N m

vV=—=
Ny




rac

— 9uCciI0 ABOTaIpoO, M — Macca CUCTEMBI (Tena),
u

U
— MOJISIpHAas Macca BelllecTBa

2.1.2 TennoBoe MBIKEHHE aTOMOB M MOJICKYJT BEIIECTBA
2.1.3 BsaumonelicTBre 4acTHIl BEIIECTBA
2.14 Huddysus. BpoyHoBckoe n1BHKEHNE
2.1.5 Monens npeansaoro raza 8 MKT
CBsa3b MEXIYy JaBJICHHEM W CpeIHEW KHHETHYECKOU
SHEPTHEeW  MOCTYMAaTEebHOTO  TEIUIOBOTO  JIBMIKEHUS
MOJIEKYJI UeanbHOTOo ra3a (ocHoBHOE ypaBHeHrne MKT):
p=-mgw’= En{ ey ineo
3 301 2 30
2.1.6

rac m0 — Macca OJTHOM MOJICKYJIBI,




- KOHIICHTPAIIHS MOJICKYII

2.1.7 AoOcomroTHas Temnieparypa: T =t +273K

CBsi3p Temmeparypbl raza CcO CpEeIHEH KHHETHYECKOU

3Hepr1/1e171 MOCTYNATCJIBHOTO TCIJIOBOI0 JABWIXCHUSA €TI0

MOJIEKYII:
2.1.8 o 2
PR L 3 kT
R 2
2.1.9 Vpasuenue p = nkT
Moienp uieanbHOro ra3a B TepMOJIUHAMUKE:
(Vpaprerme Merrereera — Kiareipona
| BEIpeUKEHHE U1 BHYTPEHHEH SHEPIHH
VpaBHeHHe MeHeneeBa — KiameiipoHa (mpHm
3aIICI):
RT
pV="_RT =vRT =NkT, p=P""
2.1.10 L 1L

BrIpakeHIle U1 BHYTPeHHell 3Hepriil 0IHOATOME
rasa ([IpIMeHIMBIe (OpMBI 3aIIIIcH):

L‘=%1.:RT =%M’CT —3 MRt —ve,T= %pV

2




3akoH JlanbToHa JUId [JaBJIEHMSI CMECU pa3peKEHHBIX

ra3oB:
p=pLt+pt..
p
1
2.1.11
+
2
+
H3omporeccsl B pa3pexeHHOM rase ¢ IOCTOSHHBIM YHUCIOM
Mouiekyl N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
uzotepma (T = const): pV = const ,
nzoxopa (V = const):
— = const
21.12




const

u3o0bapa (p = const):

Y t
— = cons
T

const

I'padmueckoe npecTaBICHUE H30IPOIIECCOB HA pV-, PT- 1
VT- muarpamMmmax.

OOBEIMHEHHBII Ta30BbIi 3aK0H:
pV

— = const
T

pVv




const

JJI1 ITIOCTOSHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCBIHICHHI)IC W HCHACBIMICHHBIC IIapbI. KauectBennas

3aBUCHUMOCTD INIOTHOCTH WU JABJICHUS HACBINICHHOI'O I1apa

2.1.13
OT TEeMIlepaTypbl, HUX HE3aBUCUMOCTb OT 00bEMa
HACBIIIEHHOIO Mapa
BrnaxunocTs Bo3ayxa.
OTHOCHUTENLHAS BIaXKHOCTD:
¢ _ pnapa (T) _ pnapa (T)
pHacmmnapa (T) pHaCbIH.ll'lapa (T)
¢
p
HachIILapa
2.1.14 M)
p

napa

M




M

(M

HaceImnapa

napa

H3MeHeHune arperaTHbIX COCTOSIHUM BELIECTBA: UCIIAPEHUE

2115 Y KOHJICHCAIUsl, KUTIEHUE KUJKOCTH
W3mMeHeHne arperaTHeIX COCTOSIHUM BEIIECTBA: TUIABJICHHUE
2.1.16
U KpUCTAJUIU3AIIHs
2.1.17 [IpeoOpazoBanue sHEpruu B (ha3oBBIX MEpexogax
2.2 TEPMOJINHAMUKA
2.2.1 TemnoBoe paBHOBECHE U TeMIlepaTypa
2.2.2 Buytpennss sueprus
Termonepenauya kak crnoco® H3MEHEHHS BHYTPEHHEH
2.2.3 sHepruM  0e3  coBepuieHuss  pabotel.  KoHBekuus,
TEIUIONPOBOJHOCTD, U3Ty4YCHUE
KonundecTBo TemnoThI.
Y nenbHas TEI0EMKOCTh BEIIECTBA C:
Q = cmAT
2.2.4




CMAT

2.25

VYaenwHas TerioTa mapooopaszoBanus L: Q = Lm.
YaenwHas TeruioTa riaBiaeHus A: Q = Am.

VY enpHas TemioTa cropaHus Tormuea q: Q = gm

2.2.6

DneMeHTapHas paboTa B TEPMOJIUHAMUKE:
A = pAV

pAV

Boruncnenune pabotel mo rpaduky mnpouecca Ha pPV-

auarpamme

2.2.7

[IepBblii 3aKOH TEPMOJUHAMUKH
Q12 =AUy + Ay = (Uz = Uy) + 412

12

AU

12

12




(U

U
1
)
+
A
12
Anna0ara:
Q12 =0= Ay, = (U; — Uz) = AUy,
Q
12
0
=

12




()

AU

12

2.2.8 Bropoii 3akon TepmoanHamuku. HeobpaTumele mporiecchbl
[Tpunnumne! gerictBus TernoBbix mamuH. KIT:
I_]:Aaan:u:x:n: =*-H-'!I‘P_|*-XEHI| |a-xcm|
MakcumansHoe 3Hauenue KII/. [ukn Kapho:
T.. —T. T
2.2.10 max = Mg, = — M [P
T Harp T, warp
YpaBHeHHe TEIIOBOTO OanaHca:




+
3
+
3 SJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE

311

Onektpuszanusi Tel U €€ MPOSBICHUSA. DIEKTPUUYECKUUN
3apsn. [{Ba Buna 3apsna. DIeMEHTapHbIM 3JIEKTPUUYECKUN

3aps. 3aKoH COXpPaHCHUA SJICKTPUICCKOI'O 3apsaa

3.1.2

Bsaumopnelicteue 3apsanoB. Toueunsle 3apsapl. 3aKOH
Kynona:
B OJIHOPOJHOM BEULIECTBE C AUIIIEKTPUUECKON

IMPOHUTTAaCMOCTBIO




'l’_i" N ]. 'l’_i" B ‘-?1
F:ﬁr|1|_‘h“: .|1|_|‘
&I 4mes, 17

313 Onekrpuueckoe mnosie. Ero neiicTBue Ha 3IIEKTpUYECKHE

3apsbl

Hanpsok€HHOCTB 371€KTPUUECKOro MOJIs:

” F
qnpoﬁmﬂﬁ
E
q

MPOOHBII
3.14

F

[Tone Toueunoro 3apsina:

4




OJTHOPOJIHOE TIOJIC:

-

E = const.

const.

KapTunbl nuHui HanpsH>KEHHOCTH ATUX TOJICH

3.15

IToTeHManbHOCTH OJICKTPOCTATUYCCKOT'O TIOJIA.

Pa3zHOoCTh NOTEHIIMANIOB U HATIPSIKEHUE:
A1z = q(P1 — P2) = —qAd = qU.

12




q(¢

¢
2
)
—QA¢
qu.
HOTCHHI/IaJ'ILHaﬂ OHEPIus 3apsjga B SJICKTPOCTATHYCCKOM
I10JIC:
W =q¢
W
a¢
A=—-AW




—AW

Ilorenuman QJICKTPOCTATUYCCKOI'O I10JIA:

¢,_Y
T q
¢
q
W

CBs13b HaHpﬂ)KéHHOCTI/I IIOJIA ¥ Pa3HOCTH NOTCHUHAIIOB IJIA

OJHOPOJIHOTO AnekTpocTtarnueckoro mois: U = Ed

3.1.6

[TpuHIUIT CYynEepno3UIUY ANEKTPUUECKUX TOJIEH:

- - -

E :E1+E2+...,¢ :(I)l +¢2+...




3.1.7

HpOBOJIHI/IKI/I B DJICKTPOCTAaTUYICCKOM IIOJIC.
YcaoBue PaBHOBECHS 3apAa0B: BHYTPH IIPOBOJHUKA

Et=0




0

, BHYTPHU ¥ Ha IIOBEPXHOCTHU IIPOBOJIHUKA (p = const

318 JanexTpuKu B AIIEKTPOCTATUYECKOM noJe.
JmanekTpudeckasi MpOHHUIIAEMOCTh BEIIECTBA €
Konpencarop. 21eKTpo€MKOCTh KOHIEHCATOPA:!

q
C==
U
C
U
q
3.1.9

:‘)HGKTpOéMKOCTB IJIOCKOI'O KOHACHCATOpAa:

£gnS
= =&y

d

EE




eC

3.1.10

HapannenLHoe COCIMHCHHUEC KOHACHCATOPOB!:

q=1q1 +q2+...,U1 = UZ :---:Cnapaml —C1+C2+




napaui

IlocnenoBaTenbHOE COEIMHEHNE KOHACHCATOPOB:

U= U1+U2...,q1 =q; =...,




noca







3.1.11

OHeprus 3aps>KEHHOr0 KOHEHCATopa:

_qUu _cUu*  ¢?
€T 2 2 T2

qu

CuU

2C




3.2

3AKOHBI TIOCTOAHHOI'O TOKA

Cuna Toka:
=24
3.2.1 ATy
IToctostaHbIN TOK: | = const
Jns mocrosaHOrO TOKa q = It
VYcnoBus cymecTBOBaHUS ANEKTPHIECKOTO TOKA.
322 Hanpsoxenne U u DJIC E
3akon OMa Jy1s ydacTKa LEenu:
=Y
R
I
3.2.3




DneKTpuuecKoe CONPOTUBIICHHUE. 3aBUCUMOCTH
CONIPOTHUBIICHUS OJTHOPOIHOTO MPOBOJIHHUKA OT €T0 JJIUHBI

U CeUeHUs. Y IeIbHOE COMMPOTHUBJICHUC BCIUICCTBA.

l
R:pg

R
3.24 p
S
I
Hcroununku Toka. 3/1C ncTrounmka Toka:
E — ACTOpOHHPIXCHJI
q
E
3.2.5 q

A

CTOPOHHUXCHIT




BuyTpeHHee conpoTHuBiIeHNE UCTOYHHUKA TOKA

3akon Oma A MOJHOM (3aMKHYTOW) 3JIEKTPUYECKOU

uenu: E = IR + Ir, oTkyna

[ =—
Rr

Rr
3.2.6

E

E.r
= R
HapannenLHoe COCAMHCHHE IIPOBOJHUKOB:
I=11+12+..,Ul=U2=..,,
1 1. 1.
Rnapann Rl RZ

3.2.7

napaui







HOCHGI[OB&TCHLHOG COCAUHCHHC ITPOBOJHUKOB!
U=Ul+U2+..,11=12=.,
RHOCJI = R1 + R2+ .-

mocn

3.2.8

PaGora snexrpuyeckoro Toka: A = [Ut.
3akoH Jlxoyns — Jlenna:
Q =I*Rt




Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

3.2.9

MoIHOCTh QJICKTPUYICCKOTO TOKA:

Temmopas MOIIHOCTD, BhIACIIACMAd Ha PE3UCTOPC:




P=PR=Z =U
R

MoimnocTs HCTOUHMKA TOKA:

3.2.10

CBOOO/IHBIE HOCUTENM DIJEKTPUYECKUX 3aps/oB B
NPOBOJHUKAX. MEXaHW3MBI TPOBOJMMOCTH TBEPIBIX
METaJJIOB, PACTBOPOB M PACILUIABOB JIEKTPOJHUTOB, TA30B.

[TonynpoBoanuku. I10s1ynpoBOTHUKOBBIN JUO

3.3

MAT'HUTHOE I1OJIE

3.3.1

Mexanndeckoe B3aMMOJEUCTBUE MAarHUTOB. MarHuTHOE
none. Bekrop wmarmuTHOM — uwHAYKUMH. [IpuHIMD

CYTIEPITO3UIMY MAarHUTHBIX MOJIEH:

- - -

B = Bl +Bz+




JIluann wHOyKOMUM MarHuTHOro mons. Kaprtuna nwHwMit
WHTYKIIHA MAarduTHOTO OJIsg IOJIOCOBOT'O u

HOI[KOBOO6p33HOl"O IIOCTOSAHHBIX MarHuTOB

3.3.2

OnpiT Opcrena. MarHuTHOe TOJIe MPOBOJHUKA C TOKOM.
KapTI/IHa J'II/IHI/II71 I/IHIIYKIII/II/I MAarduTHOI'O IIOJIsA MJINHHOTO
MpSIMOTO  TIPOBOJHWUKA ¥ 3aMKHYTOTO  KOJIBIIEBOTO

IIPOBOAHHKA, KaTYIIIKHX C TOKOM

3.3.3

Cuita Amriepa, e€ HanpaBJIeHUE U BEJIMYNHA:

F, = IBlsina

IBlsinao
, TJIE 0 — YTOJI MEXy HallpaBJICHUEM IPOBOTHUKA U
BEKTOPOM

12

3.3.4

Cuna HopeHua, eé HaITpaBJICHHUC U BCIIMYNHA:

Fnop =1 q | vBsina




Jlop

| gl vBsina
I7I€ 0 — YTOJI MEXAY BEKTOpPaMHU

>

v

JIBr>keHue  3apsyKEHHOW 4YacTHIbl B
MarduTHOM I10JI€

OJIHOPOJTHOM

3.4

OJIEKTPOMAT'HUTHA S MHAYKIWA

34.1

IToTok BCKTOpa MarHMTHOM HHAYKIUU:

® = B,S = BScosa




BScosao
B

i
4
G2

3.4.2

SBnenue anexrpomaruuTHOM UHAYKIMH. D/1C unayKum

3.4.3

3aKOH 3JeKTpOMarHuTHOM nHayKuun Papanes:

AD

E = =@

Af—0

3.4.4

OJIC uHAYKIMH B IPSIMOM MPOBOJHUKE UTHHOM 1,

JBIDKYIIIEMCSI CO CKOPOCTBIO

-

%

)




)

B OJTHOPOJIHOM MarHuTHOM IoJe B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — yroJl MeXay BeKTopoM B 1 HopMasbio

K IINIOCKOCTHU, B KOTOpOfI JIC)KAT BEKTOPBL

-
-

lnv

; €CIIn




L
B
B
, 1
v
Vv
TO
| E; |= Blv
| E

Blv




3.4.5

[IpaBuiio Jlenna

NHAYyKTUBHOCTB:
L ()
T
L
|
3.4.6
(0]
, umm @ = LI.
Camounnykuus. /1C caMOMHIYKIIWU:
AT
E, :—L—L ——LI'
At —)
DHEprusi MarHUTHOTO TOJISI KATYIIKUA C TOKOM:
M
)
w
L
3.4.7




LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHbI

351

Konebarenbubiit koHTYp. CBOOOIHBIE 371EKTPOMAarHUTHHIE

KoJieOaHUs B UIeaTbHOM KOJIe0aTeTbHOM KOHTYPE:
[q[ £) = Qs S O + Py

If['fﬁ] =g, = e, cos( et + @) =I__ cos(cr +q))

®opmyna Tomcona:

T =2nVLC
T
2
LC
, OTKyZJa
2n 1
w=—=—
T +LC




2

LC

CBs13b AMIUIMTYABI 3apglia KOHACHCATopa € aMHJII/ITy,Z[Oﬁ
CHJIBI TOKa IIpu CBO6OI[HI>IX QJICKTPOMAruuTHBIX

KoJIEOaHMSIX B nacaJlbHOM Koj1e0aTeIbHOM KOHTYpC:

Doz = —

()]

3.5.2

3akoH COXpaHCHU DHEPIUH B UACAIIbBHOM KoJie0aTeIbHOM

KOHTYpE:




3.5.3

BoiHyXI€HHBIE DJIEKTpOMarHuTHbIE KojieOaHus. Pesonanc

3.5.4

Ilepemennbiii  TOK.  IIpom3BoacTBO, mepenada U
noTpeOiIeHne 3IEKTPUIECKO SHEPrun
r2 2 r2 2
cUt L' _CU,, LI,
2 2 2 2

= comnst.

3.5.5

CaoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH. B3anmnas

OpUCHTaIHsA BCKTOPOB B BJICKTpOMaFHI/ITHOﬁ BOJIHE B

BaKyyMe:

- -

E1Blc

3.5.6

[Ikana 3IIEKTPOMArHUTHBIX BOJIH. [Ipumenenue

QJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6BITy

3.6

OIITHUKA

3.6.1

[IpsimosmHENHOE pacpOCTpaHEHUE CBETA B OJHOPOIHOU

cpene. Todyeunsit uctouHuk. JIyy cBera

3.6.2

3aKOHEBI OTpPaAKCHUA CBCTA.

a=p




a
ofp
TT7777 777777
3.6.3 [TocTpoenue n300pakeHUH B INIOCKOM 3epKaje
3aKOHBI IPEJTOMIICHUS CBETA.
[Ipenomuenue cBera:
nysina = n,sinf.
n
1
sino
n
3.6.4 )
sinp.
AOGCOIOTHBIN MMOKa3aTeb MPeIOMIICHHUS:
c
Nage = —
abc v
n
abc




OTHOCHUTENBHBIN MOKa3aTeNh MPETOMICHHUS:
np, v

nOTH
1 U2

OTH




XoJ nyde B IpU3Me.
\"1 = \'2 . ;?1}.1 = I?2}'2
CooTHOILIEHHE YacTOT M COOTHOILIECHHWE JUIMH BOJIH IIpU

IEPEXoa€ MOHOXPOMATHYECKOro CBETAa 4YE€pE3 IpaHULy

pa3aciia ABYX OIITHYCCKUX CPCO:

3.6.5

nH,<mn )

iy &
[TosmHOE BHYTpEHHEE OTpaKEHUE.

[IpenenbHBI yroi MOJIHOTO BHYTPEHHETO OTPAXKEHUSL:

. 1 n;
Sinay, = =—
Noru ny

Sina




mp




Cobuparone U paccewBaromiue JUH3BL. TOHKas JUH3A.

DOKYCHOE PaCCTOSIHUE U ONTHYECKAs CHJIa TOHKOM JIMH3BI:

1
D==
F
D
3.6.6
F
1
®opmysia TOHKOHN JTMH3BI:
1 N 1 1
d f F
d
3.6.7 N
1




VBenuueHue, JaBacMoe JIMH30M:

h |fl
'=w="a




| fl

d T

A

F\ h
f

e

B cnyuae paccenBaroniei JuH3bI:

3.6.8

1
D0=F =—-0,
D




h _1fl1
F=a=a!
T
H
h

| fl




Xoa ay4da, IpoIIeIIIero JUH3Y 01 IPOU3BOJIBHBIM YIIIOM
K e€ riaBHOU ontudeckoi ocu. [loctpoenune n3odpaxeHuit
TOYKHU U OTPE3Ka MPSIMOI B COOMPAIOIINX M PACCEUBAIOLINX

JIMH3aX U UX CUCTEMAXx

doToanmapar Kak oONTHYEeCKHUH mpubop. [1maz kak

3.6.9
ONTHUYECKasl CUCTEMA
Wntepdepennust  cBera.  KorepeHTHbIE  MCTOYHHKH.
VYcnoBust HaOMIOJEHUS] MAaKCUMYMOB U MHUHHMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JABYX CHH(a3HbIX
KOT'€PEHTHBIX HICTOYHHUKOB:
3.6.
2.
MAKCIIMYMET — :l=2m;: m=0,£1.+2 +3
A
MITHIIMYMBI — ﬂ:{EmHJ;, m=0,t1,+2 +3
HMudpakums cBera. JudpakimonHas pemérka. Y CIOBHE
HAOMIOJCHNS TJIABHBIX MaKCUMYMOB TpU HOPMajIbHOM
NaJIcHUd MOHOXPOMAaTHUYECKOTO CBETa C JAJIMHON BOJIHBI A
Ha peméTKy ¢ mepuoaom d:
dsing,, =miA,m=0,+/-1,+/-2,+/-3,..

dsing

m
3.6.11

ml,
m
0,




3.6.12 Hucnepcus cera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM Y AJIU3M
411 I'mnote3a M. I1nanka o kBantax. ®opmymna [1nanka: E =hv
®oTtoHbl. DHeprus (HoToHa:
E=hv= he _
= hv = T pc
E
hv
4.1.2
A
hc

pc




Nmnynbe dpotona:

hv




®oroadpdexr. Ombitet AL CroneroBa. 3aKOHBI

dhoTorddekra

4.1.3

VYpaBuenue Ditainrerina st GoTorddexra:

Ecl)OTOHa = ABbixoaa + Eyyumax,

¢dotona

ABBIXOIa
+

KuHMax

4.1.4

rue,

E(l)OTOHa =hv = P

(dorona




hc
hc
ABLIxoga = thp = T
Kp
A
BBIXOJIA
hv
Kp
A
Kp

hc




Euumax =

KHHMax

mv

max

eU

3arn

= elUsan

4.1.5

JlaBneHue cpera.




JlaBeHue  cBeTa Ha  IOJHOCTHIO  OTPAKAIOLIYIO
HOBEPXHOCTh ¥  HA  TOJHOCTHIO  MOTJIOLIAIOUIYO

MTOBEPXHOCTH

4.2

OU3NKA ATOMA

42.1

[Inmanerapnas Mozenb aToMa

4.2.2

[Moctynarer bopa. Msnydenne u moriomeHue (OTOHOB
IIPH TIEPEXO0JIE AaTOMA C OJTHOTO YPOBHS YHEPTUHU HA IPYTOM:

hv = he =|E"—E

mn - .
Y

m |

4.2.3

JInHelyaTele CIEKTPBI.

CrnexTp ypoBHEH SHEPIrUU aToMa BOJAOPOJIaA:

—13,65B
E, =222 5-123 .

n*

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas monens siapa ['elizenOepra — lMiBanenko. 3apsi

saapa. MaccoBoe yucio sapa. M3oTomsl

4.3.2

PagnoakTUBHOCTE.

Anba-pacnan;
A, A4 4
7 X—>,Y+ ;He

bera-pacnan.

DNeKTpOHHBIN B-pacna;

A A [ J—
X =7 Y+ je+v,

[To3utponHsIi B-pacna:
A A 0 ,
sX—=Y + jE+ v,

I'amma-usinydenue

4.3.3

3akoH PAaAUOAKTHUBHOTO pacliaga:

-t
N(t) = Ny * 27

N()




ITycth m — Macca paioakTUBHOTO BelecTBa. Torma

-t
m(t) =mgy*2T

m(t)




4.3.4

SnepHble peakuun. Jlenenve U CUHTE3 sSAep




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

» Gusuka; 10 knacc. yrinyonennoe ooyuenue KacbsinoB B.A. O61iecTBo ©
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «IPODA»; AKunoHepHOe 00111€CTBO
«3narenscrBo «lIpocsemenue»

» Gusuka; 11 kinace. yrnydnennoe ooyuenue Kacssinos B.A. O61ectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AKuinoHEpHOE 00111€CTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://lesson.academy-content.myschool.edu.ru/03/07






