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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareinbHOM Mporpammel, npenacraBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpenenseT o0g13aTeNbHOE NPEIMETHOE COIEpKAHUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBlIeHUWE O MEJsAX, COAEpNKaHUHM, O0OIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu Mpo(EeCcCHOHATILHON OpPUEHTAIIMM, HANPABJICHO HA CO3/IaHHUE YCIOBUM IS
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XEHEPHBIM CHEIIUAIBHOCTSM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOoTKu TpeOOBaHUN K JMYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE PEe3yJabTaThl OCBOEHHUS Kypca (U3UKH Ha YIIIYOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

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

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
MCITIOJIb30BaHa YUUTEISIMU (DU3UKH JUTsI COCTABIICHUSI CBOMX pab0YMUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coXpaHeHHs 00s13aTeNIbHOM YacTH COAEPKaHUS Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOIMM B cdepe DHEPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/I MO3HAHUS NP BHIMOJHEHUN UMHU YUYE€OHBIX UCCIIET0BAHUM.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
(dbopMUpOBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTUUECKUMH MPOOJIEMaAMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHHUYECKHE YCTpOMCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTMUECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero (akropa ydeOHoro mpoiecca. g yrinyOiaéHHoro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
aBa cmocoba peanuzanuu  (pU3MUECKOro mpakThukymMa. B mepBoM cimydae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3yudeHus paszaena (temsbl). [lpu 3Tom mox pabGotamu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
nabopaTopHbIX pabOT M MpaKTUKyMa MpeICTaBlIeHa €IMHBIM TepeuHeMm. Bribop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM miis pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETpUPYs NMPUMEHEHNE 3HaHUM U3 pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHE MJIS BBIMOJHEHUS YKa3aHHBIX B MIPOrpaMMe II0
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JIEMOHCTpAIui st
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BHIE TEMaTHYECKUX KOMIUIEKTOB M 00€CIeunBaeTCs B pacyéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE LU(POBBIX TaOOpaTOpUid.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJ€ MO3HAHHUS U (POPMUPOBAHUE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dopMupoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIH30BAHUEM (PU3UYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca QU3MKU Ha YPOBHE CPEIHETo 00IIero o0pa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUSA I O0BICHEHHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MojenM, aJeKBaTHON YCIOBHAM 3aJayd, B TOM 4YHCIE 3aaay
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIaJICHUE METOJaMHU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U IMPOBEICHHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUuoHaATBHON NesSTEeIbHOCTH, CBI3aHHOMN
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

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

[lpennaraemerii B mporpamMme mo ¢GU3MKE TMepeueHb JTabOpaTOPHBIX H
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX 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,
aOCOJIFOTHO TBEPJOEC TENO0, HWeadbHas KUAKOCTb, HACANIBHBIM Ta3, TOYEUHBIN
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cwibl TOKAa M HAaNpsKEHWS B LEMU MOCTOSHHOTO TOKa TMpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

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

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



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

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKECHHE CHApsIOB, LEMHbIE, IIECTEpEHYATHIE W pPEMEHHBIE NEpEAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

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

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

N3yuenue pBmXeHHs Tena, OpOIIEHHOTO Topu3oHTanbHO. IIpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

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

HccnenoBanue 3aBUCHMOCTH Teproaa OOpallleHHs KOHMYECKOTO MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



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

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproTOHA 111 MatepraibHOM TOUYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT Treorpaduyeckod MmUpPOTHL. J[BHKeHHe
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapdunuent tpenus. Cuina CONpOTUBICHUS TPU ABUKEHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOIIEH  MOPUIOKEHHBIX K  Tely CHI ¢
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJACHUH.

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 nBuxkeHHs 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 cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBus paBHOBECUS TBEPAOTO TEA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, 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 coxpanenus 6 mexanuke.

Nmitynibc MaTepraibHOM TOYKHU, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp mMacc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbCca MaTepualbHOM TOYKHM. [IpencraBiieHne O cCOXpaHEHHUU
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 HENOTEHUHMANbHbIE CWIbL. lloTeHIManbHAsE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B IPABUTALIMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE Iapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm [ HUACATbHOM XKUJIKOCTH KaK CJEICTBUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmukKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUU.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TEI M OOBSICHEHHE CBOICTB BEIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

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

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
ujealbHOM Ta3e C TIOCTOSIHHBIM  KOJIMYECTBOM BemiecTBa. [ 'paduyeckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKONU TEOPUHU UEaTBLHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro nporecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJMHAMHYECKON CHUCTEMbl KaK CPEJIHHE 3HAYCHUSI BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnyeckne 1 HECTATUUECKUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tenma. YAenbHass M MOJISIpHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKkOH TepMOAMHAMUKU. BHyTpeHHsas odHeprus. KoauuectBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabara. AOCOMIOTHAS TeMIIEparypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3Hauenune KIIJI. [{ukn Kapro.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHM3KUX TEMIEPaTyp, YTWIM3aLMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

Bo3nymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanus. VcnapeHue u kuneHue. YenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

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

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEprun B Pa30BBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOIMYECKHME IPOLECCHL:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3y4yeHne 3aKOHOMEPHOCTEN UCIIApEHUS JKUIKOCTEM.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucUMOCTH jAedopMallid PE3UMHOBOro oOpasma  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNEeMEHTapHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

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

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTH JIEKTPUUECKOTO 1oJIsl. OJHOPOIHOE AINEKTPUUYECKOE TOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOTHHKH B 3IEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencarop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH IIOCKOIO
KOHJIEHCATOpa.

[TapannenbHOE coeauHEeHNE KOHAEHCATOPOB. [locnenoBarenbHOe cOeqUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCAaTOphI, reneparop Baun ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOHUKH B AIEKTPUUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsyKEHHOTO KOHJIEHCATOopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanune paspsa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTh COIIPOTHUBIICHUSA
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota snextpuyeckoro Toka. 3akoH /xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTtkoe 3ampikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HAMpPsDKEHUS IS PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3amMbIkaHNE TaIbBAHUYECKOTO AJIEMEHTa
U OLIEHKA BHYTPEHHETO COMPOTUBIIEHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pazHOCTU MOTEHLUHUATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, nPAKmMuKym.

HccnenoBanne cMEMIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenue D/1C u BHYTpEHHETO CONPOTUBIIECHUSI UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIEKTpUYECKU TOK B BaKyyMe. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

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

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE NPUOOPHI: THOJ,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsal U IpOBOAUMOCTD BO31yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHMBIICHUS ~ TEPMOPE3UCTOPA  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTENIBHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKUMH  OKCIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



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

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

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

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJ, KUAKOCTEH M Ta3oB, KUJIKUE KPUCTAILIBI, dJIECKTPUUYECKHUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M OKHJIKOIO TpPEHUS B TEXHHUKE, CTaTUYECKHE KOHCTPYKLUHU
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTE€pHaloB, B TOM UHCJIE HAHOMATEpUaJoOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumonelictBue MNOCTOSAHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

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

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

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

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



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPHUMCHCHUC

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

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

KapTtuna nuauii MAarHUTHOM UHAYKIMU TOJISL JJIMHHOTO MPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenue nBuxkeHUs Myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. [IoTOK BekTOpa MarHUTHOMN
uHaykiuu. OJIC uHAykuuu. 3aKOH JJIEKTpOMarHUTHOW wuHAyKiuu Dapanes.
Buxpeoe snekrpuueckoe nosie. Toku Pyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

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

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

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

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC caMOMHAYKIMU OT CKOPOCTH M3MEHEHHS
CHUJIbI TOKA B LCTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

CoOopka MoJieny AEKTPOMAarHUTHOTO FeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

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 3aryxarwmux KojaebaHusx. BeinyxaeHnsie konebanus. Pesonanc.
PezonaHncHas xpuBas. BiusgHue 3aTyxaHWss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

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

Jemoncmpauuu.

3anuck KojebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

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

UccnenoBanne koneOaHuWi rpy3a 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 mnepuona CBOOOJHBIX KOJEOAHMH HUTSAHOTO M HIPYKHUHHOTO
MasiITHUKOB.

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

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJI€OaHUM.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

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

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CHJIbl TOKAa M HANpsDKEHUS TPU pasinyHOM (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

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

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

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

TexXHUYeCKHEe YCTPOWCTBA M TEXHOJOTHYECKHUE IMPOLECCHI: AIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

I'enepaTop He3aTyXarOUIMX JIEKTPOMArHUTHBIX KOJIEOaHHI.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHJyKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOP, KAaTYIIKYy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacnpoOCTpaHEHHs M JJWHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3ITYYEHUS DJIEKTPOMArHUTHBIX BOJH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

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

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

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

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

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 naTepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TudpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

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

[Ipenomnenue cera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xon nyueit B mpusMme. [ducnepcusi cera. CioxHBIM cocTaB 0enoro cpera.
[Ber.

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

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM C(EepUYecKoil JIMH3bl OT €€ Te€OMETPUU M OTHOCHTEIHLHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

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
coOMparoUUX U PACCEMBAIOIINX JIMH3AX U UX CUCTEMAX.

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

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MHUHHMYMOB B HWHTEP(PEPEHIIMOHHON
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npesioMieHus CBETA.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue natepdepeHiuu cpera.

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, nabopamopnuie pabomot, npaKmuKym.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

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

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nnaTepdepeHinm 1a3epHOro U3TyUYeHUs Ha IBYX HIEISX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI crienMAIbLHON TEOPUU OTHOCUTEJIbHOCTH.

I'pannnpl  NpUMEHMMOCTH  KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

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

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

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



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

YyeHnyeckuil 3KCIEPUMEHT, J1a00paTOPHBIE 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 uznydeHue (M3iydeHue abCOJMIOTHO YEPHOTO Teja).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. Croneroa. 3akonbl porodddekrra. YpaBHeHHE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YACTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro mnoBepxHocTh). OmnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOU ayanu3Mm. Jludpakius 371eKTPOHOB Ha KPUCTAJIIAX.

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

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

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

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. U3nydyenue u norsioimienue GOTOHOB MPHU MEPEX0/Ie aTOMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: CIEKTPaIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

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

Hyxknonnas Monens sapa IeitsenOepra—lBanenko. 3apsa siipa. MaccoBoe
yucio aapa. M3otomsl.

PannoaktuBHOCTh. Aunb(da-pacnajn. DNEKTPOHHBIH M TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mbl. EcrecTBeHHbil HoH uznydenus. Jlozumerpus.

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 SHEPTrEeTUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

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

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

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, nPAKMUKyMm.

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

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



DTtansl pa3BUTHS aCTpOHOMUHU. [IpuKiIaniHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3MbI, TUIAHETHI, UX BHIANMOE
JBH>KCHUE.

Conneynas cucrema.

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

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCJIEI0BATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
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 u kBazapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

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

Macmra0bnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnrwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonennss B Tenmeckon JIyHBI, IIaHeT, TyMaHHOCTEH U 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTENIbHBIE TIOTPEIIHOCTH U3MEPEHUN (HPU3NYECKUX BEIUYHH.
OueHka rpaHul] NOTPEUIHOCTEN.

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

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», « 3IEMEHThl ACTPOHOMUHU U ACTPOPUZHKI».

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIIeH,  OOBSICHUTENIbHOM M  NPOrHOCTUYECKOM  (PyHKIUI
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 Kkmacce
OCYLIECTBIISIETCS. ¢ YUYETOM COJIEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mejicnpeomemmusle NOHAMUA,CEAZAHHbBIE C UYUEHUEM MENM 0008 HAYYHO20
no3HanuA: SABIICHUE, HAay4HbIH (hakT, rumnoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMU: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE
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 NpuUpOeE, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHN
aHaIN3.

I'eocpagpua: wmarauTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE CPEAHEI'O OBIIIEI'O
OBPA3OBAHUAJIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Pe3yJbTAThl OCBOEHUA yueOHOro npenmeta «Dusukay JOMKHBI OTPpakaTb TOTOBHOCTh U CIIOCOOHOCTH
oOydJaromuxcs PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEW TO3WUIMEH JUYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUCHTAINN, TO3UTUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM I[EHHOCTSAM POCCUHUCKOTO
oO1iecTBa, pacHIMPEHUE KU3HEHHOTO OIMbITa U ONbITAa JEATEILHOCTH B IMPOIECCE peain3alldd OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEILHOMN JESITEIbHOCTH, B TOM YHCJIC B YACTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:

e CchOpPMUPOBAHHOCTH IPAXKIAHCKON MO3UIIMUA OOYYAIOIIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOIO

00IIIeCTBa;

e TPUHATHE TPATUITUOHHBIX 0OIICUYEIIOBEUSCKUX TYMAHUCTHUECKUX U IEMOKPATHYECKUX IIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JCSATEIbHOCTh B HHTEpecax Tpa)xKJaHCKOro OOIIecTBa, ydacTBOBaTh B

CaMOYTpaBJICHUU B 00pa30BaTeIbHONW OpraHU3AINHY;
e YMEHHE B3aUMOJCHCTBOBATH C COITUATBHBIMU HHCTUTYTAMH B COOTBETCTBUHM C X (DYHKIIUSIMHU U Ha3HAYCHHUEM;
e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN JESITEILHOCTH.
NMATPUOTUYECKOT0 BOCITUTAHUSA:
e CchOpPMUPOBAHHOCTH POCCUHCKOM Ipak 1aHCKOW MICHTUIHOCTH, ITATPUOTHU3MA;
e IICHHOCTHOE OTHOIICHHE K IOCYJIapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSIM POCCHUHCKHX YUYEHBIX B 00J1aCTH (PU3UKU H
TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
e CchOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TTOBECHNS,
e CIIOCOOHOCTH OIICHMBAaTh CHUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTUPYSICh Ha MOpPAIbHO-
HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ICATEIBHOCTH YYEHOTO;



e OCO3HAHHUE JMYHOI'O BKJIAJIa B IOCTPOEHUE YCTOWYUBOIO OYIYILETO.
3CTETHYECKOr0 BOCIIMTAHUA:
e O3CTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOI'0 TBOPYECTBA, MPUCYILETO (U3HMUECKON HAyKe.
TPYAOBOI0 BOCIIUTAHMSA:
e HHTEPEC K pa3IMyHbIM cepam mpodecCHOHANBbHOMN AeSTeIbHOCTH, B TOM YUCIE CBA3AHHBIM C (DU3UKON M TEXHUKOM,
YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP Oyy1iel Mpodeccuu U pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MJIAHBI,
e TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00J1aCTH (PU3UKU HA MPOTSXKEHUU BCEH KU3HMU.
JIKOJIOTMY€eCKOr0 BOCTIMTAHUSA:
e c(OPMUPOBAHHOCTH IKOJOTUYECKOMN KYJIBTYPhI, OCO3HAHUE TJI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MpoodIieM;
e TUIAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUI B OKPYKAIOLIEH Cpe/le HA OCHOBE 3HAHMS LI€JIE YCTOMYMBOIO Pa3BUTHUSA
YEJI0BEYECTBA;
e paCHIMPEHHE ONBITA AEATEIHLHOCTHU SKOJOTHUYECKON HAMIPABICHHOCTH HA OCHOBE UMEIOLIUXCS 3HAHUHM 10 (PU3HUKeE.
HEHHOCTH HAYYHOI'0 IO3HAHMA:
e c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI (PU3NUYECKON HAYKU;
e OCO3HAHHWE IIEHHOCTU HAYYHOH JEeSATEIHHOCTU, TOTOBHOCTH B MpoIlecce U3ydeHUs] (PU3UKUA OCYIIECTBISATH TPOCKTHYIO
1 UCCIIEIOBATENIBCKYIO AEATEIbHOCTh HMHANBUAYAJIBHO U B TPYIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Konx [TpoBepsiembie TpeOOBaHUS K MeTanpeameTHble pe3ynbTathl (B coorBeTcTBUU ¢ PII)

METanpeaMETHBIM pe3yibTaTamM
[MPOBEPSIEMOTO

OCBOEHUS
TpeOoBaHUs . .

OCHOBHOM 00pa3oBaTeIbHOM

[IPOrpaMMBbI CPEHETO OOIIEro

00pazoBaHus
1 [lo3naBarenphbie Y Y ][]
1.1 ba3oBnie Tormueckne aeicTBUS
1.1.1 'Y cTaHaBIMBaTh CYIIECTBEHHBIN

[MpU3HAK UM OCHOBAHUS IS

CpaBHEHHS,

Kiaccudukanuu u 0000IeHUs

-BBISIBJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pACCMATPUBAEMBIX (U3NYECKUX SBIICHUSX;

11.2 BBISBISATH 3aKOHOMEPHOCTH H

[IPOTUBOPEYUS B PACCMAaTPUBACMbBIX

SIBJICHUSIX

-CaMOCTOSITETILHO OpPMYJMpPOBAaTh M  aKTyalU3UpOBaTh MpoOIEM accMatpuBath €€

1.1.3. CamocTosaTensHO (GOpPMYJIUPOBATH U (bopmysup y P p > P p

AKTYaJIM3UPOBATH HpO6J'ICMy,
PacCMaTpUBaATb

et BCCCTOPOHHE; OIIPCACIIATL LICIIN
JACATCIIbHOCTH, 3a/1aBaTh I1apaMCTpPhI U

KPUTCPUU UX NOCTHKCHUA. ...

BCCCTOPOHHE; p33pa6aTBIBaTI) IUIaH PCHICHUA HpO6J’ICMBI C yLIéTOM aHaJIn3a HMMCIOIIMXCs
MAaTCPHUAJIbHBIX U HEMATCPUAJIbHBIX PECYPCOB;

-OIPCACIIATDb HCIIN ACATCIIbHOCTH, 3a/1aBATh IIapaMCTPbl U KPUTCPUHU UX JOCTHIKCHUS

-BHOCUTDH KOPPCKTHUBLI B ACATCIIBHOCTb, OHCHUBATL COOTBETCTBUC PEC3YIIbTATOB LECJIAM,
-OLICHNBATb pPUCKHU MOCIIEACTBUM JCATCIIBHOCTH,

~-KOOPpANHUPOBATL U  BBIIIOJHATH pa60Ty B YCIOBHAX PpCaJIbHOTO,
KOM6I/IHI/IpOBaHHOFO B3aHMOZ[eﬁCTBHH;

-Pa3sBUBATb KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUU JKU3HCHHBIX HpO6JICM

BUPTYaJbHOTO M -




1.2

bazoBbIe HcciIen0BaTEIbCKUE
nercTBus

1.2.1 BiianeTs HaBbIKaMu yueOHO- -BJIa/ICTh HABBIKAMU Y4€OHO-HMCCIIEIOBATEIBCKON U TPOCKTHOM JIEATEILHOCTH B 00JaCTH (DU3UKH,
MCCIIe0BATEILCKON U MPOEKTHOM CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
IesITeNILHOCTH, (bU3UYECKOTO CoIepKaHUs, IPUMEHEHHUIO Pa3TUYHBIX METOI0B MTO3HAHMUS;

-BBISIBJISIT TIPUUUHHO-CIICACTBEHHBIE CBSI3M U aKTYaJTU3MPOBATh 3aj[a4y, BBIIBUTATh TUTIOTE3Y €€
HaBBIKAMU Pa3peIIeHHs MpooiieM .

[peIIeHN s, HAXOIUTh apryMEHTHI IS JI0KA3aTelIbCTBA CBOMX YTBEPXKICHUH, 3a/1aBaTh MapaMeTphbl

U KPUTCPUU PCIICHUS;

-CTaBUTh U (POpMyIupoOBaTh COOCTBEHHBIE 3a7aud B OOpa30BaTEIbHOUN AESITEIIBHOCTH, B TOM

quCIIe PU U3yIeHUN (DU3UKH;

-1aBaTh OIICHKY HOBBIM CHUTYAIIHSM, OIICHUBATH TPHOOPETEHHBIN OIIBIT;

-yMeTb NMEPEHOCUTH 3HAHMS MO (PU3UKE B MPAKTHYECKYIO 001aCTh )KU3HEEATEILHOCTH;

-BIaJICTh BHIAMH OEATEILHOCTH [0 MOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpHpETAlNU

1.2.2 OBiaieHre BUIAMU IESITEIBHOCTH 110 I% A o ¥ 5 ’ L
[HOJTYHEHHIO HOBOTO 3HAHHS, €r0 MpeoOpa30BaHMIO U MPUMEHEHUIO B PA3JIMUYHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUU

YIEOHBIX MPOEKTOB B 00JIaCTH (DU3HKH;
WHTEpIIPETAINH, IPEOOPa30BaHUIO U
[MPUMEHCHHIO B PA3JIMYHBIX YICOHBIX
CUTYaIMIX, B TOM YHCJIC MTPU
CO3/ITaHUU Y4EOHBIX U COITHATBHBIX
pooIeM
-BJIAJICTh HAYYHON TEPMUHOJIOTHUEH, KIIOUEBBIMU MOHATUSMU U METOAaMHU (PU3HUECKON HAYKU;
1.2.3.... DopMHpPOBaHKUE HAYYHOIO TUIIA
MBIIILIEHHS, BIAIEHHe HAYTHOH -BHOCUTH KOPPEKTUBHI B JAESITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB IIEJISIM, OLICHUBATH
. [PUCKU TIOCIIEACTBHM JIESTEIBHOCTH;
TEPMHUHOJIOTHEH, KITFOUYEBBIMU
-KOODJAWHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBUSIX PpeajlbHOro, BHUPTYaJIBHOTO U
MOHSATHSAMH U METOJAMH. . . o
KOMOMHHPOBAHHOTO B3aHMO/ICHCTBUS;
-pa3BUBaTh KPEaTHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPo0iieM
1.3 PaboTa ¢ nHpopmanuei




1.3.1

Biianets HaBbIKAMH MOJYYECHUS
MH(OPMALIUY U3 UCTOYHUKOB Pa3HBIX
TUIIOB,

CaMOCTOSITEJIBHO OCYIIECTBIIATh
[TOVCK, aHAJIN3, CUCTEMAaTHU3aLHI0 U
MHTEpIpEeTALNI0 HHPOPMAaLUH
[pa3IMYHBIX BUJOB U (popm
[IpEACTABICHUS

-BJIICTh HABBIKAMU MOJTydeHHs WH(POpMAK (PU3NIECKOTO COACPIKAHUS U3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIIbHO OCYLIECTBIIATD IIOMCK, AHAJIN3, CHCTEMATH3ALUI0 U HHTEPIIPETALIUIO
MH(GOPMALIUN PA3IMYHBIX BUJOB U ()OPM MPEICTABICHHS

1.3.2

Co31aBaTh TEKCTHI B PA3JTMYHBIX
dbopmaTax ¢ yuéToM Ha3HAUYCHHS
nHbopManuu u

[[€7IeBOW ayTUTOpUH, BBIOUpas
ONTUMANIbHYIO (OPMY IPEICTABICHUS
1 BU3yaIM3aluu

-C03/1aBaTh TEKCThI (PU3MUECKOTO COJEPKAHUS B PA3IMYHBIX (popMaTax ¢ yu€TOM Ha3HAUYECHUS
H(OopMaluY U 11eNIeBOM ayAUTOPHUH, BEIOUpAs ONITUMANIbHYIO (OpMY MPEACTABICHUS U
BHU3yaInu3al1

1.3.3

OuieHuBaTh JOCTOBEPHOCTD,
ITeruTUMHOCTH MH(GOPMAITHH, €€
COOTBETCTBUE

[IPaBOBBIM U MOPAIbHO-3TUYECKUM
HOpMaM

-OLIEHUBATh JIOCTOBEPHOCTh NH(OPMaLINY;

1.3.4...

lcriosib30BaTh CpeacTBa
MH()OPMALIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOT Ui

B pelieHrn KOTHUTHBHBIX,

KOMMYHUKATHBHBIX U
OpraHM3alMOHHBIX 337134 C
coOut0/IecHHEM TpeOOBaHMI
HPrOHOMHKH, TEXHUKH O€3011aCHOCTH,
TUTHCHBI,

pecypcocOepexeHts, IPaBoOBbIX U

-MCIIOJIb30BATh CPEACTBA MH(OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 33124 ¢ COOMI0ieHrEeM TpeOoBaHMIA
PPrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, PECYpCOCOepeKEeHHs, PABOBBIX M STHYECKUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30MaCHOCTH




DTUYECKUX HOPM, HOPM

MH(POPMAIIMOHHOM 0€30MacHOCTH ...

2 KommyHukaTtuBHbIe Y'Y /]
2.1 OO61eHue
2.1.1 OcCyniecTBISITh KOMMYHUKAIIUU BO -OCYIIIECTBIISITH OOIIIEHNE Ha YPOKaxX (PU3UKH ¥ BO BHEYPOUHOU JIEATEIHLHOCTH;
BCCX Chepax XKUSHHU; BIAICTS [pacro3HaBaTh MPEANOCHUIKH KOHMIMKTHBIX CUTYalllil U CMAr4aTh KOH(IUKTHI;
PA3THTHBIMH -IIOHUMATh U UCII0JIb30BATh MPEUMYILECTBa KOMaHIHON 1 HHIUBUIYAIbHON pabOTHI;
criocobamu oOIIEeHHUs 1 -BBIOMPAaTh TEMATUKY M METOIbl COBMECTHBIX JEHCTBUI ¢ Y4€TOM OOIMUX HHTEPECOB H
B3aNMOICHCTBHSI BO3MOYKHOCTEH KaXKJI0TO WIEHA KOJUIEKTHBA;
-IIPUHUMATh L€ COBMECTHOM NESATENIbHOCTH, OPraHU30BbIBAaTh U KOOPAMHUPOBATH JEHCTBUS IO
e€ TOCTHXKEHUIO: COCTABIISTH IJIaH IEHCTBUHN, paclpeeNiaTh POJIU C YIETOM MHEHHUM yUaCTHUKOB,
00CYXIaTh pe3yabTaThl COBMECTHOM pabOTHI;
-OLIEHUBATh KAa4eCTBO CBOETO BKJIAJa M KaKJIOTO0 y4yacTHHKAa KOMaHIbl B OOIIMI pe3yibTar Io
[pa3paboTaHHBIM KPUTEPUSIM;
-peAJsiaraTb HOBBIE IIPOEKTHL, OICHMBATh WJEM C TMO3UWIUU HOBHU3HBI, OPUTHHAIBHOCTH,
[PAKTHYECKON 3HAYMMOCTH;
-OCYIIECTBIISITh MMO3UTHUBHOE CTPATErMYECKOE MOBEIECHUE B PA3IMUYHBIX CUTYallUAX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHe, ObITh MHULIUATUBHBIM.
012 PasBEPHYTO i JIOTHIHO HAIATATH -pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPEJICTB;
CBOIO TOUKY 3PEHUS C
MCTIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB
2.1.3 ApPryMEHTHPOBAHHO BECTU AUAJIOT




3 Perynstusasie YV /|
3.1 CamMoopranu3ars
311 CAMOCTOATEIEHO OCYMISCTRIATS -CaMOCTOSITETIHHO ~ OCYIIECTBIIATh IIO3HABATENIBHYIO JEATEIBHOCTh B 00JMacTH (QU3HKH |
HO3HABATENBHYIO JIEATETBHOCTD ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a1a4H;
b
BEISBIISTE -CaMOCTOSITENIbHO COCTABJIATh IJIaH pELIEHHs] pacdyE€THBIX W KaueCTBEHHBIX 3ajad, IUJIaH
BHITIOJTHEHHUSI [PAKTUYECKOM paboThl € y4€TOM HMEIOUIUXCA PECcypcoB, COOCTBEHHBIX
[poOJIeMbl, CTABUTh U . .
BO3MOJKHOCTEHN U MPEIMOYTCHHI;
bopmyaupoBaTh COOCTBEHHBIC 3a1aUn .
B 0GPA30BATENBHOM siesTenpHOCTH i | PACIIMPATE PaMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;
JKU3HEHHDBIX CHTYALHSX; 1aBaTh -e7aTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTh €ro, OpaThb Ha ce0S OTBETCTBEHHOCTHh 33
2
OIICHKY HOBBIM CUTYaIlUsIM. ... [PCIICHUC,
-OLICHUBATh TPHUOOPETEHHBIN OTIBIT;
-criocoOcTBOBaTh (DOPMUPOBAHUIO M TPOSIBICHHUIO SPYIUIUU B 00JAaCTH (PU3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENBHBINA U KYJIBTYPHBIH YPOBEHb.
3.2 CaMOKOHTPOJIb
-71aBaTh OLICHKY HOBBIM CUTYALIUSIM;
3.2.1 JlaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM, A HeHKy Yauusm,
BHOCHUTb KOPPCKTHUBBI B ACATCIILHOCTD, [-7aBaTh OIEHKY HOBBIM CHUTYaIUsIM, BHOCUTH KOPPEKTUBEI B I€ATEIILHOCTD, OLICHUBATH
OLICHMBATh COOTBETCTBUE pe3yibraTop|COOTBCTCTBHIC PESYILTATOB LEIAM
LEIIsIM
302 BliajieTs HaBEIKAMH Ho3HaBaTenbHof | B AACTD HaBbIKaMH MO3HABATEIIbLHON pedIeKCUu Kak OCO3HAHHS COBEPIIAEMbIX IEHCTBHI H

pe(b.]'[eKCI/II/I KaK OCO3HaHHA
COBCPIIACMbBIX

MENCTBUI U MBICIIUTEIBLHBIX
[POLIECCOB, UX PE3YIBTATOB U
OCHOBaHMUI;

1CTI0JIb30BaTh NPUEMBI pediekcun

JUIL ONCHKU CUTYyalluu, BBI60pa

MBICJIUTCIIBHBIX ITPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ;
-HCIIOJIB30BAaTh HpI/IéMH pe(bJ'ICKCI/II/I AJIs1 OCHKU CUTYalluu, BLI60pa BCPHOI'O pCIICHUA,
-YMCTb OUCHHUBATb PUCKHU U CBOCBPCMCHHO IIPUHUMATL PCHICHUA 110 UX CHUIKCHUIO,




BEPHOTO

PCHIICHHA, YMCTh OLICHUBATh PUCKU U
CBOCBPECMCHHO IMPUHMNMATh PCIICHUA
110 UX CHUXKCHHUIO

3.3

OMOLMOHAJIBHBIN HHTEJIEKT,
[pEITOTAr At
c(hOopMUPOBAHHOCTD:

caMOpEryJlInpOBaHUs, BKIIOYAOLIEr0
CaMOKOHTPOJIb, YMEHHE TIPUHUMATh

OTBETCTBEHHOCTb 3a CBOE TIOBE/ICHHE,
CIIOCOOHOCTH a/1alITUPOBATHCS K

SMOIIMOHATBHBIM U3MEHEHHSIM U
[IPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBAIIUH,
BIJTIOUAIONIEH CTpPEMIIEHHE K
TOCTHIKEHUIO 1IEJIU U YCIEXY,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE
NeiicTBOBATh, UCXOMS U3 CBOUX

BO3MOXHOCTEN

-IIPUHUMAaTh MOTHUBBI U apTYMEHTBI IPYTUX IPH AHAJIU3€E PE3YNIbTaTOB ACSITEIBHOCTH;
-IIpUHUMATh ce0sl, TOHNMAasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

-IIPUHUMAaTh MOTHUBBI U aPTYMEHTBI IPYTUX IPH AHAJIU3€E PE3YNIbTATOB JACSITEIBHOCTH;
-IIPU3HABATH CBOE MPABO U MPAaBO JIPYTUX HA OIIMOKH.




B mpornecce mocTuxkeHUs JTUYHOCTHBIX PE3YJIbTATOB OCBOEHMSI MPOrpaMMbl MO (PU3MKE Uil YPOBHS CPEIHEro OOIIero
o0Opa3oBaHus y 00y4YaroIIMXCs COBEPIICHCTBYETCS SMOIMOHANIBHBIN MHTEIIEKT, MPEANOIaratoni copMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMAaTh CBOE SMOLIMOHAIBHOE COCTOSHUE, BUAETH HAIIPaBJICHHUS
pa3BUTHs COOCTBEHHOMN YMOLIMOHATIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIUPOBAHMS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE IMOBEJECHUE,
CIIOCOOHOCTD aJIalITUPOBATHCS K AMOI[MOHAIBHBIM U3MEHEHHSIM U MPOSIBISATh THOKOCTH, ObITh OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHBAILIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO LIeNM U yCreXy, ONTUMH3M, HHULUATUBHOCTb,
yYMEHHE JIeUCTBOBATh, UCXO/ISI U3 CBOMX BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOUIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE JAPYTHX, YYUTBIBaTh €ro Ipu
OCYILIECTBIEHUH OOILEHUS, CHOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPAWBATH OTHOIIEHHUS C APYTMMH JIFOJIbMH, 3a00THTHCH,
HPOSIBJISITH UHTEPEC U Pa3pelIaTh KOH(PIUKTHI.

ITPEAMETHBIE PE3VYJIbTATHI

K xoniry oOyuenus B 10 Knacce npeaMeTHbIE pe3yabTaThl HA YIIIyOJIEHHOM ypOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH
y 00y4aronuxcst yMEHUM:

MMOHUMATh POJIb (DM3UKH B PKOHOMHUUYECKOHM, TEXHOJIOTHYCCKON, IKOJIOTHUCCKOM, COIMAIBHON M ATHYECKOW cdepax
JESITETHPHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKH B COBPEMEHHOW HAyYHOW KapTHHE MUpPA, 3HAUCHHE OMUCATEIHHOM,
CUCTEMATU3UPYIONICH, OOBACHUTENTHHON M TPOTHOCTUYECKOW (QYHKIUNA (PU3HMYECKOM TEOpUM — MEXaHUKH,
MOJICKYJIIPHOM (DU3UKM M TEPMOJWHAMUKH, POJIb (PU3NYECKONl Teopuu B (POPMHUPOBAHUHU TPEICTABICHUN O
dusznueckor KapTUHE MUPA;

pa3nuYaTh yCIOBUS MPUMEHUMOCTH MOJENer (U3MUECKUX Tel W MPOIECCOB (SBICHUM): WHEpIMATbHAS CHCTEMa
oTcuéra, aOCONIOTHO TBEPAOE TENO, MaTepuaibHas TOYKA, PABHOYCKOPEHHOE MABUKEHUE, CBOOOJHOE MaJCHUE,
a0coJIIOTHO yripyrasi aedopmanus, aOCONIOTHO YIPYroe M aOCONIOTHO HEYNPYroe CTOJKHOBEHUS, MOJEIU Tasa,



KUJKOCTA U TBEPIOro (KPUCTALIMYECKOTO) Tejla, UICAIbHBIA ra3, TOYCUHBIM 3apsil, OJHOPOIHOE DJICKTPUUECKOE
T0JIE;

paznuuath yciaoBUs (FpaHUIbI, 00JIaCTH) MPUMEHUMOCTH (DU3NYECKUX 3aKOHOB, MOHMMAaTh BCEOOIIUN XapakTep
dbyHIaMEHTaIbHBIX 3aKOHOB M OTPAHUYEHHOCTb UCTIOJb30BAHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH MEXAaHUYECKHE IMPOIECChl U SIBIICHUSI, UCIIONb3Ys OCHOBHBIC TMOJIOKEHHUS M 3aKOHBI
MEXaHUKHU (OTHOCHUTEIBHOCTh MEXaHMYECKOTO JBWKCHUS, POPMYJIbl KUHEMATHUKUA PaBHOYCKOPEHHOTO JBMIKCHUS,
npeobpaszoBanus ["anuies: 1y CKOpPOCTH U TIepeMelleHus], 3aKoHbl HplI0TOHA, MPUHIIUTT OTHOCUTENbHOCTH [ anues,
3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHCHUS MMIYJIbCAa M MEXaHWYECKOW IHEPTrUM, CBsI3b PaOOTHI CHIIBI C
U3MEHEHUEM MEXaHMYECKOM JHEpPruu, YCJIOBUSI PABHOBECHA TBEPJOrO TeNa), MNPU OSTOM HUCIOJIb30BATh
MaTEeMaTHYE€CKOE BBIPAKEHHE 3aKOHOB, YKa3bIBAaTh YCJIOBHS MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MPE0oOpa3oBaHUM
I"anunes, BTOporo u TpeThero 3akoHOB HbI0TOHA, 3aKOHOB COXpaHEHUS] UMITYJIbCA U MEXaHUYECKOM SHEPruu, 3aKOHa
BCEMHUPHOIO TSATOTEHHS;

aHANIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOILIECCHl M SBJICHUS, UCIONB3Ysl ocHOBHBIE mojoxkeHus MKT u 3akoHbI
MOJIEKYJISIpHON (DU3UKHU U TEPMOJUHAMUKH (CBS3b JABJICHHS MJI€AJLHOTO ra3a co CpeaHel KMHETHYEeCKOW YHEpruei
TEIJIOBOTO ABMKEHHSI M KOHUEHTpPAUUEH €ro MOJIEKYJ, CBSI3b TEMIIEPATYPhl BEIIECTBA CO CPEIHEN KUHETUYECKOUN
SHEPIrueil TEIUIOBOrO JIBM)KEHUS €ro 4YacTHll, CBSI3b JABICHUS MJICAIBHOIO ra3a C KOHIIEHTpAIMENd MOJIEKYJI U €ro
TeMIIepaTypou, ypaBHeHHEe MeHneneeBa—Kianelpona, nepBblii 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHECHUS SHEPTUH
B TEIUIOBBIX IPOLECCAX), MPU 3TOM HCIOIb30BaTh MAaTEMAaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTb YCIOBHUS
IIPUMEHUMOCTH ypaBHEeHUs1 MeHnneneeBa—Knaneipona;

aHAJM3UPOBATh U  OOBICHATH JJIEKTPUUYECKHE SIBIICHUS, WCIOJb3ysl OCHOBHBIE TIOJOKEHHSI W  3aKOHBI
ANEKTPOAMHAMUKU  (3aKOH  COXpaHEHHUsl  JJIEKTPUYECKOro  3apsiaa, 3akoH KynoHa, MOTEHIMAIbHOCTH
AJEKTPOCTATUYECKOTO TIOJSI, TMPUHUMUII CYNEPIO3ULUUMN JJIEKTPUYECKUX IIOJEH, MNPU 3TOM YKa3blBas YCIOBHS
MPUMEHUMOCTH 3akoHa KysoHa, a TakyKe MPaKTUYECKH BaXKHbIE COOTHOLIEHHUS: 3aKOHbI OMa 7151 ydacTKa ey U s
3aMKHYTOM AJIEKTpHYECKOM 11end, 3akoH J[xoyns—Jlenma, mpaBuna Kupxroda, 3akonst @apases 1uist 27IEKTPOIIn3a);
ONUCHIBaTh (PU3UYECKUE MPOLECCHl M SIBJICHUS, HUCIOIb3YysSd BEJIWYMHBI: TNEPEMEIICHHE, CKOPOCTh, YCKOPEHHUE,
VMMITYJIbC T€Ja U CUCTEMBbI TEJ, CHUJIa, MOMEHT CHWJIbI, JaBJICHUE, NTOTCHIMAIbHAS SHEPTUsS, KUHETUYECKas SHEPIHs,



MEXaHU4ecKasi SHeprus, padoTa CUJIbl, LIEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CUjla TSIKECTH, CHJIa YIPYrOCTH, CHUJia
TPEHMSI, MOIIHOCTb, SHEPIHsl B3aUMOJECHCTBUA Tena ¢ 3emui€id BOMM3M €€ MOBEPXHOCTH, HHEPrus YIpyrou
nedopMalii TPY>KUHBI, KOJUYECTBO TEIJIOTHI, aOCOJIIOTHAsl TeMmIeparypa Tena, padoTa B TEpMOIAUHAMUKE,
BHYTPEHHSISI SHEPIusl WACAIbHOIO OJHOATOMHOIO Tas3a, paboTa HJeaJbHOro ra3a, OTHOCHUTEJbHAs BIAXKHOCTH
Bo3nyxa, KIIJ[ maeanbHOro TEIIOBOrO ABUTraTENs; JIEKTPUYECKOE IOJIE, HANPSKEHHOCTDH 3JIEKTPUUYECKOrO MO,
HaNnpspDKEHHOCTB IIOJII TOYEYHOIO 3apsja WIM 3apsDKEHHOrO 1iapa B BaKyyM€ M B JUDJIEKTPUKE, ITOTEHIIMA
AJIEKTPOCTATUYECKOTO I0JIs1, Pa3HOCTh NOTEHIMAJIOB, MIEKTPOABUKYIAs CUIA, CUJIAa TOKA, HANPSKEHUE, MOIIHOCTD
TOKA, JJIEKTpUYECKass EMKOCTh IUIOCKOIO KOHJEHCATOpPAa, CONPOTHUBIICHHUE YYacCTKa LENU C IOCJIEAOBATEIbHBIM M
[1apaJUIEIbHBIM COCIMHEHUEM PE3UCTOPOB, JHEPTHUs IIEKTPUUECKOIO MOJIsI KOHJICHCATOPa,

OO0BSACHATH OCOOCHHOCTH MPOTEKAHUS (PU3MUECKUX SBICHUI: MEXaHUYECKOE JBUKEHUE, TEIJIOBOE JIBH)KEHHUE YaCTHIL
BEIIECTBA, TEIUIOBOE paBHOBECcHE, OPOYHOBCKOE BIKEeHHE, Muddy3us, HucrnapeHue, KUIEHHE W KOHACHcalus,
IUIABJICHUE U KPUCTAUIM3allMs, HAIPABICHHOCTb TEIUIONEPENayu, 3JJIEKTPU3aLMsA TeJl, JKBUIIOTCHLUAIBHOCTD
IIOBEPXHOCTH 3aPsKEHHOIO IIPOBOHUKA;

IPOBOJIUTh MCCIEAOBAaHWE 3aBUCUMOCTH OJHOM (PU3NYECKOW BEIMYMHBI OT JPYrOH C MCIIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUH, NpU STOM KOHCTPYHpPOBAaTh YCTAHOBKY, (UKCHPOBATH pPE3YydbTaThl IOJYYEHHON 3aBHUCHMOCTH
(¢u3nyecKux BEIUYMH B BUJAE TpapUKOB C y4ETOM aOCOJIOTHBIX MOTPEIIHOCTEH M3MEpPEHUH, AelaTh BBIBOBI I10
pe3yabpTaTaM UCCIIEI0BAHU;

IPOBOJIUTh KOCBEHHbIE U3MEPEHMs (PU3MUECKUX BEIUYUH, NPU 3TOM BBIOMpATh ONTUMAJIbHBIM METOJ M3MEpEeHMUs,
OLIEHUBATh a0COIOTHBIE M OTHOCUTENBbHBIE TIOTPELUTHOCTH NPSMBIX U KOCBEHHBIX U3MEPEHUM;

IIPOBOJAUTH  OMNBITBI IO MPOBEPKE TNPEIJIOKEHHON THUIIOTE3bl: IUIAHUPOBATh 3KCIEPUMEHT, COOMpATh
DKCHEPUMEHTAIBHYI0 YCTAHOBKY, AaHAJIW3UPOBATH IIOJYyYECHHBIE pPE3ylbTaThl M JENaTb BBIBOJ O CTaTyce
MNPEIIOKEHHOW TUITOTE3bI;

co0moaTh mpaBuiIa O€30MacHOro TpyJda MpU MPOBEJCHUH HMCCIEAOBAHUNH B paMKax y4eOHOTO SKCIEpPHMEHTA,
IIPaKTUKyMa W Yy4eOHO-HCCIIEOBATEIIbCKOM M IMPOEKTHOW JEATEIBHOCTH C HCIOJB30BAHUEM HW3MEPUTEIbHBIX
YCTPOUCTB U 1a0OPATOPHOT0 00OPYTOBAHMUS;



pelmaTth pacuy€THbhIC 3aJa4d C SIBHO 3aJaHHON W HESIBHO 3aJaHHOW (U3NYECKOW MOJEJhIO: Ha OCHOBAaHMH aHAIIM3a
yClIOBUSL OOOCHOBBIBATH BHIOOP (DM3MUECKON MOJENHU, OTBEYarolled TpeOOBaHUSAM 3aJadyd, NPUMEHSITh (HOPMYJIbL,
3aKOHBI, 3aKOHOMEPHOCTH H TOCTYJaThl (U3MUYECKUX TEOpUU MPH HCIOJB30BAHHMH MAaTEMaTHYEeCKHX METOJOB
pelieHusi 3aaad, MPOBOAWTH pacdy€Thl HAa OCHOBAHWM WMEIOIIMXCS JaHHBIX, AHAIM3HPOBATh pPE3yabTaThl H
KOPPEKTUPOBATH METO/IbI PEIICHHUS C YIYETOM MOTyYEHHBIX PE3yIbTaTOB;

pelaTh KauyecTBEHHBIC 3a/aud, TpeOyromue MPUMEHEHHsS 3HAHUM W3 pasHbIX pa3[eioB Kypca (H3MKH, a Takke
WHTETpAllMd 3HAHWWA W3 JPYTUX MPEIMETOB €CTeCTBEHHO-HAYYHOTO IHMKIA: BBICTPAWBaTh JIOTHUECKYIO IEMOYKY
paccyXIIeHUH C OMOpOi Ha U3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U PU3NICCKHUE SBICHHS,

UCTIOJIh30BaTh TEOPETUYCCKUE 3HAHUS JJIsI OOBSICHEHUS OCHOBHBIX IMPHUHIIUIIOB paOOTHI M3MEPHUTEIBHBIX TPHUOOPOB,
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB;

NPUBOJNTH MPUMEPHI BKJIa/Ja POCCHUCKHX U 3apyOCKHBIX YUEHBIX-(QH3UKOB B pa3BUTHE HAYKH, B OOBSICHCHHE
IPOIIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUIA;

aHAIM3UPOBATh U OIIEHUBATH MOCIJEACTBUS OBITOBOW M MPOW3BOJICTBEHHOW IEATEIHHOCTU YEJIOBEKa, CBSI3aHHOM C
¢u3nuecKUMH TMpoIeccaMu, C TO3UIMH JKOJIOTMYECKOW Oe30MacHOCTH, TMPEACTaBICHHH O palloOHaIbHOM
MPUPOAOIIONB30BAHNN, @ TaKKE Pa3yMHOM HCIOJIb30BAHUU JOCTIKCHUM HAYKM M TEXHOJIOTMH NIl JaJIbHEUIIEro
Pa3BUTH YETIOBEYECKOTO OOIIECTBA;

MPUMEHSTh pa3lIMyHbIe CIOCOOBI paboThl ¢ uHMOpManuer (U3NYECKOro COACPKAHUS C HCIOJIB30BaHHEM
COBPEMEHHBIX WH(GOPMAIIMOHHBIX TEXHOJOTUH, TpPH HTOM HCIHOJIB30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbIE
TEXHOJIOTUM JJIsi TIOMCKa, TIepepadOTKU U TMPEeAbsABICHUS Yy4eOHOW M Hay4yHO-TIONMYJSpHONM HH(Opmanuu,
CTPYKTYpUpPOBaHUS M HMHTEpOpEeTaluud HH(DOpPMALMU, TONYYEHHONH U3 pa3InYHBIX HCTOYHUKOB, KPUTHYECKH
aHaJIM3UPOBATH MOJIy4aeMyI0 HH(POPMAIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLINXCS 3HAHUM, TaK
¥ Ha OCHOBE aHaJIM3a UCTOYHHKA MH(OpMaLNH;

NPOSIBISTh OPraHU3AIMOHHBIE M TMO3HABATEJIbHBIE YMEHHS CaMOCTOSITEIBHOTO MPHOOPETEHUS HOBBIX 3HAHUM B
MPOIECCE BBHIMOJHEHUS IPOSKTHBIX M Y4eOHO-HCCIe0BaTENbCKUX PaboT;



paboTaTh B IpYIE C UCIOJIHEHUEM Pa3IUYHbIX COLUAIBHBIX POJIEH, TUIAHUPOBATh pabOTy TPYMIbl, palMOHAIBHO
pacnpenensiTh eATeIbHOCTh B HECTAHJAPTHBIX CUTYalUsiX, aJ€KBATHO OLUEHUBATH BKJIAJ KaXIOTO0 M3 yYaCTHUKOB
IPyNIbI B pelIeHUE pacCMaTpUBAEMOM IPOOIEMBI;

MPOSBIIATH MOTUBAIMIO K OyAyiel mpodeccuoHaIbHON JeATEeNbHOCTH MO CHEUUATBHOCTIM (PU3UKO-TEXHUYECKOTO
npodus.

K xonmy obyuenwust BI1 Kknacce npeqMeTHBIC PE3yNIbTAaThl HA YIITYOJIEHHOM yPOBHE JOJIKHBI OTPakaTh C(HOPMHUPOBAHHOCTH
y 00y4aromuxcsi yMEHH:

MOHUMATh POJIb (PU3UKU B DKOHOMHUYECKOM, TEXHOJOTUYECKOM, COIMAIbHONW M ATHYECKOU cdepax NesITeIbHOCTH
YeJIOBEeKa, POJib U MECTO (PU3MKKM B COBPEMEHHOW HAay4YHOM KapTHHE MHpPA, POJb ACTPOHOMHH B MPAKTUYECKOU
NEATEIbHOCTA  YEJIOBEKa M JAJbHEWIIEM  HAayYHO-TEXHUYECKOM  pPa3BUTHUH, 3HAUYEHUE  OINMUCATEIBHOM,
CHUCTEMATH3UPYIOIeH, OOBSICHUTEILHON W MPOTHOCTUYECKOW (PYHKIUN (PU3HMYECKON TEOpHH — DJICKTPOJIWHAMHKH,
CIIEUAJIbHOW TEOPUH OTHOCHUTEIBHOCTH, KBAaHTOBOW (U3UKH, pPOJIb (HU3WUECKOW Teopuu B (HOPMHUPOBAHUU
npeAcTaBiIeHU 0 (U3NUECKOW KapTUHE MHUpa, MECTO (PU3MUECKOW KapTUHBI MHpa B OOIIEM PSIIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE;

pas3uyaTh yCIOBUS MPUMEHUMOCTH MOJIeNIeH (PU3NYECKHUX TEJl M MPOIECCOB (SBJICHUMN ): OJHOPOIHOE AICKTPUUECKOE
1 OJTHOPOJTHOE MAarHUTHOE TI0JISI, TAPMOHMYECKHE KOJIeOaHusl, MaTeMaTUYECKU MasiTHUK, UCaIbHBIN NPy >KUHHBIN
MasiITHUK, TAQPMOHMYECKHE BOJIHBI, HJCaIbHbIN KoJieOaTebHBI KOHTYpP, TOHKAs JIMH3a, MOJEJICH aTomMa, aTOMHOTO
siApa U KBAHTOBOM MOJIEJIN CBETA;

pasnmuyath yciaoBUs (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (DH3WYSCKUX 3aKOHOB, IMMOHMMAaTh BCEOOIUI XapakTep
dbyHIaMEHTaIbHBIX 3aKOHOB M OTPAHUYEHHOCTD UCIIOJb30BAaHUS YaCTHBIX 3aKOHOB;

AHAJIU3UPOBATH U OOBSICHSTH DJIEKTPOMArHUTHBIE MPOLIECCHI U SIBIICHUS, UCIIOJb3Ysd OCHOBHBIC MOJ0KEHUS U 3aKOHBI
AJEKTPOJUHAMUKA W CICIMATbHOW TEOPUU OTHOCHUTEIIBHOCTH (3aKOH COXPAHEHHUS DJICKTPUUYECKOTO 3apsja, cujia
Awmmnepa, cuia JlopeHna, 3aKOH AJIEKTPOMarHWTHOW WHIYKIUHU, npaBuiio Jlenma, cBszp DJIC caMOMHAYKIIMU B
AJIEMEHTE DJJCKTPUYECKOM MENMU CO CKOPOCTBIO HM3MEHEHHWsS CHJIbI TOKa, IOCTYJAaThl CIEHUAIbHON TEOpUHU
OTHOCHUTEJIbHOCTH DUHILITEHHA);



aHANIM3UPOBATh U OOBACHATH KBAaHTOBBIE MPOIECCHl W SBJICHUS, HCIOJb3Yys IOJIOKEHUS KBAHTOBOM (U3HKHU
(ypaBHeHue OuHmTeitHa a1 ¢oToddderra, mepBbld M BTOpOM mnocTynatel bopa, NpUHLMI COOTHOLIEHHUS
HeonpenenéHHocrel ['eii3eHOepra, 3aKOHbI COXpaHEHUsl 3apsSJ0BOTO W MAcCOBOTO YHUCEN W DHEPTUU B SAJIEPHBIX
peakuusax, 3aKOH paAMOaKTUBHOIO pacaja);

ONMKCHIBATh (PU3UUECKUE MPOLECChl U SIBJICHUS, MCIOJIb3YS BEJIMYMHBI: HANPSKEHHOCTH 3JIEKTPUUYECKOIO TOJI,
MOTEHIMAJT 3JIEKTPOCTATUYECKOTO MOJs, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAS CUJIA, MHIYKIUS MarHUTHOTO
MoJisl, MarHUTHBIA TOTOK, CcWia AmIepa, HUHIYKTUBHOCTb, 3JEKTPOJBIDKYIIAs CHJIA CAMOMHIYKUHH, SHEpPrus
MarHUTHOTO TOJII MPOBOJHUKA C TOKOM, PENATUBUCTCKUN HMIYJIbC, TIOJHAS SHEPTHsl, SHEPTUs MOKOS CBOOOIHOM
YaCTHIIbI, JHEPTHUSI U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsij siApa, YHEPTUs CBA3U SAPA;

OOBSACHATh OCOOEHHOCTH TMPOTEeKaHUsl (U3MUECKUX SIBICHUN: DJJIEKTPOMArHUTHAas WHAYKIMS, CaMOWHIYKIIUS,
pE30HAHC, MHTEPPEPEHIMS BOIH, AUPPAKIUSA, AUCIEPCUs, MOTHOE BHYTPEHHEE OTPaKeHHE, (POTORIEKTPUUECKHUI
abhdexr (pororddekr), ampda- u Oera-pacmansl sAAEp, TaMMa-uU3IydeHUE suep, (QuU3NUecKue MPUHIIUIIBI
CHEKTPAIILHOIO aHalin3a U paboThI Jla3epa;

OTIpeIeNISITh HAMPABICHUE UHIYKIIMA MarHUTHOTO TOJIsl IPOBOJHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHiia;
CTPOUTH U300paKeHne, CO37aBaeMOE TUIOCKUM 3€pKajioM, TOHKOM JIMH30M, U PACCUUTHIBATH €r0 XapaKTEPUCTUKHY;
MPUMEHSATh OCHOBOIOJATAIONINE ACTPOHOMUYECKUE TOHATHSA, TEOPHUH W 3aKOHBI IS aHaIW3a U OOBSICHEHUS
(du3MUeCKuX MPOIECCOB, MPOUCXOIAIINX B 3BE3/1aX, B 3BE3IHBIX CHUCTEMAaX, B MEXKIaJaKTUYECKON Cpelie; ABUKCHUS
HeOECHBIX TEJI, DBOJIIOINY 3BE31 1 BceneHHOM;

MPOBOJIUTH UCCIIEJIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH C MCIOIb30BAaHUEM NPSMBIX U3MEPEHHM, IPU 3TOM
KOHCTPYHPOBaTh YCTaHOBKY, (PMKCHPOBATh PE3yJIbTAaThl MOJYyYEHHOW 3aBUCUMOCTH (DU3MUECKHUX BEJIMYMH B BHJE
rpauKoB ¢ Y4ETOM aOCOMIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1eJaTh BEIBOIBI 110 pe3yIbTaTaM MCCIIEI0BAHMS;
MPOBOJINUTh KOCBEHHBbIE M3MEPEHMs (PU3MUECKHX BEIWYUH, NMPU 3TOM BHIOMPATh ONTHUMAJIbHBIM METOJ M3MEpEeHHS,
OLICHMBATh a0COJIOTHBIE M OTHOCUTENIbHBIE TOIPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

IIPOBOJUTH  OMNBITBI IO MPOBEPKE MPEIJIOKEHHON THUIIOTE3bl: IJIAHUPOBATh  3KCHEPUMEHT, COOMpATh
HKCIIEPUMEHTAIBHYI0 YCTaHOBKY, AQHAJIU3MPOBATh IIOJYYEHHBIE pE3yJbTaThl W JIeJaTh BBIBOJ O CTaTyce
NPEIIOKEHHOU TUITOTE3bI;



OIMCHIBATH METO/BI MOJTYUCHHUS HAyYHBIX aCTPOHOMUYECKUX 3HAHHIA;

coOmroaTh mMpaBWiIa O€30MacHOro TpyJda MpU MPOBEACHUHM HCCIEJOBAaHUNW B paMKaX y4eOHOro JKCIEepUMEHTa,
MPaKTUKyMa W y4eOHO-HCCIICOBATCIIBCKOM M IPOCKTHOW IEATEILHOCTH C HCIOIB30BAaHUEM HW3MEPUTEIBHBIX
YCTPOUCTB U JJaOOPaTOPHOTO O0OPYIOBAHMUS;

pelaTs pacuy€THbIC 3aJa4dl C SIBHO 3aJJaHHOW M HESBHO 3aJaHHOW (M3MYECKOW MOJENbIO: Ha OCHOBAaHUHW aHAIN3a
yCIIOBUS BBIOUPATh (PU3MYECKHE MOJIEIM, OTBEUarolmue TPeOOBaHUAM 3aJadyd, MPUMEHATH (HOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJAThl (DU3UICCKUX TCOPUH MTPHU UCTIOJIB30BAHIHM MaTEMaTHYECKUX METOJIOB PEIICHHMS 3a/1a4,
IPOBOJAUThL PacU€Thl HA OCHOBAHWM MMEIONIUXCS JAHHBIX, aHAJIM3UPOBATh PE3YJIbTaThl U KOPPEKTHUPOBATH METOJIBI
pEIICHHS C YIETOM MOJTYYCHHBIX PE3yJIbTaTOB;

periaTh KauyeCTBEHHBIC 3a/1aud, TPEOYIOIIHME MPUMEHEHUS 3HAHWUH M3 Pa3HBIX pa3/elioB Kypca (U3HMKH, a TaKKe
WUHTETPAIlMU 3HAHWK W3 JPYrUX MPEIMETOB ECTECCTBEHHO-HAYYHOI'O IMKJA: BHICTPAMBATh JIOTHUECKYIO IICIIOUYKY
paccyXIIeHUH C OMOpOil Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U PU3NICCKUE SBICHHS,

UCTIOJIh30BaTh TEOPETUUYCCKUE 3HAHUS JJII OOBSICHEHUS OCHOBHBIX NMPHUHIIAIIOB paOOTHl M3MEPHUTEIBHBIX MPHUOOPOB,
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHUECKHUX MPOIIECCOB;

NPUBOANTH TPUMEPHI BKIAJa POCCHUCKHX W 3apyOCKHBIX YUYEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B OOBSICHCHHE
MIPOIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

aHAJIM3UPOBATh W OLIEHWBATH TOCJICACTBHS OBITOBOW W TPOM3BOJCTBEHHOH NEATEIHHOCTH YEIOBEKA, CBS3aHHOHU C
(U3NIECKUMH  TMPOILIECCaMHU, C TO3UIMH SKOJIOTHYECKONH O0e30MacHOCTH, TMPEACTABICHUA O pallOHaIbHOM
MPUPOAOIIONIH30BAHNHN, @ TaKKE Pa3yMHOM HCIOIb30BAHUM JOCTIXKCHHH HAYKH M TEXHOJIOTHH NIl JaJbHEUIIEro
Pa3BUTHS YETIOBEYECKOTO OOIIECTBA;

MPUMEHSTh pa3Iu4Hble CIMoco0bl paboThl ¢ uHpoOpManue ¢(U3NIECKOr0 COMASp)KaHHWs C HUCIHOJIb30BAaHUEM
COBPEMEHHBIX WH(MOPMAIIMOHHBIX TEXHOJOTHH, MpPH OTOM HCIOJIb30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIC
TEXHOJOTUU JJIA TIOMCKA, TMepepabOTKH W TPEIbSBICHUS Yy4eOHOM W HAYYHO-TIOMYJSIpHOW WHGOpPMAIIHH,
CTPYKTYPHPOBAaHUS W WHTEPIPETAIMd WHPOPMAIUU, TOJYYEHHONW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAM3UPOBATH MOTyJaeMyI0 HH(POPMAIHIO U OIIEHUBATH €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOIINXCS 3HAHUH, TaK
Y Ha OCHOBE aHaJN3a UCTOYHHUKA WHPOPMAIIHH;



MPOSBIIATh OPraHU3ALMOHHBIE U TMO3HABAaTEJIbHBIE YMEHHUS CAMOCTOSITENILHOIO MPUOOPETEHUs HOBBIX 3HAHUU B
MIPOLIECCE BHIMIOJIHEHUS POEKTHBIX U y4eOHO-UCCIIEI0BATENBCKUX Pa0OT;

paboTaTh B IpyIIEe C UCIOIHEHUEM Pa3IUYHBIX COLUANBHBIX POJIEH, TUIAHUPOBATh pabOTy TPYIIIbI, palMOHAIBHO
pacupenensaTh eATeIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJ€KBAaTHO OIEHMBATh BKJIAJ KaXXIOr0 M3 YYaCTHUKOB
IpyHIbl B pelIeHUe paccMaTpuBaeMoi po0IeMbl;

MPOSBIIATH MOTUBAIMIO K Oyayiield npopeccuoHalIbHON NEATEIbHOCTH MO CHEUUATbHOCTIM (DU3UKO-TEXHUYECKOTO
npodus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3zaen 1.HAYUHBIV METO/I TIO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
1.1 H
AYFIHBIH METOAL TOSHATIE HPHPO! 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3znen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Aluraica 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [IOK
23 Cratiica TeEpAOTO Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1 htts://m.eds00.ru/fL6b68dT
Utoro mno pazneny 35
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 htts://m.edso0.ru/fL6b68d7
bu6mmoreka [JOK
3.2 T T 20 1
CPMOMHAMHUIA. L CILTOBIC MATIHHb! https://m.edsoo.ru/f16b68d7
3.3 ArperatHble cocTosiHUs BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK



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

MepEeX0 bl https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Pa3znen 4.9JIEKTPOJIUHAMHUKA
bubmmoreka [{OK
4.1 24
UEKTpHECKoe noze https://m.edsoo.ru/f16b68d7
. . bubnuoreka [JOK
4.2 [ToCTOSIHHBIN EKTPUYECKUI TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4. T
3 O B PAsilITHbIX CpEMax 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pazaen 5. OPU3UUYECKHI MPAKTUKYM
. bu6mmoreka [IOK
>1 USHICCKI MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [IOK
P 10
CICPBHOC BPEA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.29JIEKTPOJIUHAMHUKA
bubmmoreka [{OK
11 M 14
ATHHTHOE ToJe https://m.edso00.ru/39859ef1
bu6moreka [IOK
1.2 1 2
IICKTPOMATHHTHAS HHAYKIHS 3 https://m.edso00.ru/39859ef1
Hroro mo pazgeny 27
Pa3nen 2.KOJIEBAHU S U BOJIHBI
bu6mmoreka [IOK
21 Mexaruieckne kosebatis 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 htts://m.eds00.ru/39859f1
MexaHW4ecKUe U JIEKTPOMArHuTHbHIC bubnuoreka [JOK
2.3 10 2
BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
2.4 25 1
Onritia https://m.edso0.ru/39859ef1
Utoro no pazneny 60
Paznea 3.0CHOBBI CIEIIUAJIbHOM TEOPUU OTHOCHUTEJBLHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octosst CTO https://m.edso0.ru/39859¢f1
Wtoro mo pazneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3znen 4 KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
) PIHYCKYJIAp oy https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.edso0.ru/39859¢ef1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Wroro mo pazueny 25

Paznea 5.29JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PU3UMYECKUN ITIPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusirieckuit IPAKTHIYM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 16
Pazgen 7.0BOBIIAIOHIEE IOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJCPKAHUS U OTbITa 15 bubnnoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
bu6mmoreka [JOK
P 10
CICPEHOC BpEMA https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KoanyecTBO 4acoB DJIeKTPOHHBbIE Mertanpeam
; Harta uudpoBbie eTHbIE
n/ | Tema ypoka Bce KonTposbubie | IlpakTnueckue
usydyenusi | oOpa3oBaTesibHbIE pe3yjabTart
n ero | padorTsl padoTsbI
pecypchl bl OCBOEHMSI
pasaena
duznka —
(GyH1aMeHTalbHas HayKa 1 Bubnmorexa [IOK
https://m.edsoo.ru/1beef346
0 MPUpPOJIe
Hayunslii MmeTot 111
HO3HAHUA U METOIEI 1 bu6moreka [IOK
HUCCIIEA0BAHUS https://m.edsoo.ru/3a7fde29
(bUBUYECKUX SBICHUI
DKCHEPUMEHT U TEOpHS B 11.1,11.2
MpoIiecce MO3HAHUS 1 bubnuoreka [IOK
npuposl. Habmonenue u https://m.edso0.ru/34c49931
AKCIIEPUMEHT B (DU3HUKE
Crioco0Ob1 U3MEpEeHUS 1 bu6moreka [IOK 1.1.2,1.2.3
(DMBUYECKUX BEITMYHUH https://m.edsoo.ru/ca2def03
AOcoaroTHAs U 1.2.3, 1.3.1,
OTHOCHUTENBHAS 1 bubauroreka LIOK 2.12
MOrPEITHOCTH U3MEPEHUM https://m.edsoo.ru/7f18fda3
(DMBUYECKUX BEITMYHUH
MogenupoBaHue B 1.2.3, 1.3.1,
¢uzuke. Ponb u MecTo 1 butmuoreka [IOK 2.12

¢u3uku B GOpMHUPOBAHUHU
COBPEMEHHOMN HAYYHOU

https://m.edsoo.ru/eabbded1



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1

KapTUHBI MUPA, B
IIPAaKTUYECKOU
NeATEeIbHOCTH JII0IeH

MexaHu4deckoe
nBrokenne. Cucrema
oTcUera.
OTHOCUTELHOCTD
MEXaHUIECKOTO
nerokeHud. [Ipsimas u
oOpaTHas 3a1auu
MEXaHUKA

bubmmoreka [{OK
https://m.edsoo.ru/e9a52f02

111,113,
1.3.1,21.2,

Pannyc-Bexrop
MaTepuaIbHON TOYKH, €r0
IIPOEKIIMH HA OCH
KoopauHar. TpaekTopusi.

[Tepemenienue. CKOpOCTb.

Nx npoekiuu Ha ocu
KOOpAWHAT

bu6mmoreka [IOK
https://m.edsoo.ru/30a108a5

111,113,
1.3.1,21.2,

PaBHOoMepHOE
MPAMOJIMHEHHOE
nsuxenue. ['papuueckoe
OTHCaHNE PABHOMEPHOTO
MPSIMOJIMHEHHOTO
JIBUKCHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/89ba7190

112,123,
3.3

10

CroxxeHue nepeMeiieHuit
U ckopocteil. Pemenue
3a51a4

bu6mmoreka [JOK
https://m.edsoo.ru/761d18aa

112,123,
3.3

11

HepasHomMepHoe
IBIKEHHE. MrHOBEHHas

bu6mmoreka [JOK
https://m.edsoo.ru/a99549a7

112,123,
1.3.1, 3.3



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7

CKOPOCTb. Y CKOpEHHE.
IIpssmonmHenHOE
JABMOKCHUE C ITIOCTOSHHBIM
YCKOpPEHHUEM

12

I'padmyeckoe onmcanme
IIPSIMOJIMHENHOTO
JBUKEHUSI C TOCTOSIHHBIM
YCKOpEHUEM

bu6mmoreka [IOK
https://m.edsoo.ru/b7560bbf

112,123,
1.3.1,33

13

CBo0OoHOE ITaeHuE.
Yckopenue cBOOOTHOTO
najzicHus. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH,
YCKOPEHUS OT BpEMEHU H
ux rpaduKu

bu6moreka [IOK
https://m.edsoo.ru/f738109c

112,123,
131,33

14

JBmkeHue tena,
OpOIIIEHHOTO TIOJT YIJIOM K
TOPU3OHTY

bu6mmoreka [IOK
https://m.edsoo.ru/71cbb4f5

112,123,
1.3.1, 3.3

15

Kpusonuneiinoe
nBUKeHHe. JIBuKeHue 1o
OKPYKHOCTH. YTJIOBasi U
JTUHEIHas CKOPOCTb.
[lepuon u yactora.
LlenTpocTpemMureabHOE U
MIOJIHOE YCKOPEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/33196fbe

16

Konmponvnas paboma no
meme "Kunemamuxa"

bubmuoreka [JOK
https://m.edsoo.ru/1242f32e

1.2.3,3.1.1,
3.2.2

17

IlepssIif 3akoH HproTOHA.
NHepuuanbHbIe CUCTEMBI
orcuéra. [IpuHumun

bu6mmoreka [JOK
https://m.edsoo.ru/5a9e4a64

112,123,
1.3.1, 3.3



https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64

OTHOCUTCIBHOCTHU

Tlanumnes.
Hewnnepunansusie
CHCTE€MBI OTCUYETA
Cuia. 1.1.2,1.2.3,
18 PaBHOCliCTBYIOMIAs CHUIA. bubmuoreka [JOK 1.3.1, 3.3
Bropoit 3akon HeroTona. https://m.edso0.ru/141d3837
Macca
19 B3aumMoeiicTBue Ted. bubmunorexa [IOK 1.1.2,1.2.3,
Tperwnii 3akon HeroTroHa https://m.edsoo.ru/57dba505 1.3.1, 3.3
[IpuHnun cyneprno3unun
20 cuil. Pemienune 3ama4d Ha bu6mmoreka [IOK
IIPUMEHEHHE 3aKOHOB https://m.edsoo.ru/bdf997fb
HrroTona
3aKOH BCEMHPHOTO 1.1.2, 1.2.3,
TATOTEHUS. 1.3.1, 3.3
21 DKBUBAJICHTHOCTh bubmorera [JOK
. https://m.edsoo.ru/9aba2b0a
IPaBUTAIIMOHHON M
WHEPTHOUM MacChl
Cuna TsHKeCcTH U
22 YCKOpPEHHE CBOOOTHOTO bubmorexa HOK
https://m.eds00.ru/22757f26
I1aJICHUS
JIBr>keHre HeOECHBIX T 1.1.2,1.2.3,
U UX UCKYCCTBEHHBIX 1.3.1, 3.3
23 cnyTHUKOB. [lepBas bubmmorexa [JOK
https://m.edsoo.ru/11abfa0a
KOCMUYECKasi CKOPOCTb.
3axonsl Kernuepa
24 Cuna ynpyroctu. 3akoH bubnmoreka [JOK

I'yka. Bec Tena

https://m.edsoo.ru/0ae2cd84



https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84

Cuna tpenus. Ilpupona u
BUJIBI CHJT TPEHHUSL.

bubnuoreka [IOK

25 JIBM>KEHHE B )KUAKOCTU U https://m.edsoo.ru/1fa86499h
rasze ¢ y4éToM CHJIbI ttps://m.edsoo.ru/2ch29676
COTIPOTHBIICHUS CPEIIbI
JlaBiieHue. 1.1.2,1.2.3,
26 [uapocTaTHYECKOE Bubnuoreka [TOK 13.1,33
nasnenue. Cuna https://m.edsoo.ru/a28aa7ad
Apxumena
AOGCOJIFOTHO TBEPJI0€
teno. [loctynarensHoe Bubnmorexa [IOK
27 BpaliareIbHOe JBIKCHHE bubmorera [JOK
https://m.edso0.ru/2b95d57e
TBEPOTO Tea
MoOMEHT CuJIbI
28 OTHOCHUTEIILHO OCH Bubamorexa [IOK
https://m.eds00.ru/653d3459
BpaieHus. [lnevo cumbl
CrnoxxeHue cuil, 1.1.2, 1.2.3,
MPUIIOKEHHBIX K 1.3.1, 3.3
29 TBepAomy Teiny. Llentp bubnuoreka [JOK
TSOKECTH Tela. Y CIIOBHS https://m.edsoo.ru/9aa79a7d
pPaBHOBECHS TBEPIOTO
Tena. Bunbl paBHOBECHS
30 Permere sanas bubmuoreka [JOK 1.2.3,3.1.1,
https://m.edsoo.ru/dclcaac0 3.2.2
Konmponvnas paboma no 1.2.3,3.1.1,
31 meme "Iunamuxa. bubimoreka [IOK 3.2.2
Cmamuxa meepoozo https://m.edsoo.ru/9f5a574c
mena”
32 NMnynbsc maTepuanbHON bubnuorexa [IOK



https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c

TOYKH, CUCTEMBI
MaTepuaIbHbIX TOUEK.
LlenTp macc cuctemsl
MaTepuaIbHbIX TOYEK.
TeopeMa 0 ABMKEHUHU
LIEHTpa Macc

https://m.edsoo.ru/4bb8294b

Nmmynbe cuitbl u 1.1.2,1.2.3,
M3MEHEHHE UMITYJIbCa 1.3.1, 3.3
33 Tena. 3aKOH COXpPaHCHHS bubmorexa HOK
https://m.edsoo.ru/13f0a221
nMItynbca. PeaktuBHoe
JIBHKCHHE
MoMEeHT uMItyibca
MaTepuaabHON TOYKH.
34 [IpencraBnenue o bubnuoreka [IOK
COXpaHEHUU MOMEHTA https://m.edso0.ru/d6532eb9
UMITYJIbCa B IIEHTPAIbHBIX
MOJISIX
35 Permrere sazas bubmuoreka [JOK 1.2.3,3.1.1,
https://m.edsoo.ru/f7706d63 3.2.2
PaGora cuibl Ha ManoM U
Ha KOHEUHOM
36 MepEeMEIICHUH. bubnuoreka [JOK
I'paduaeckoe https://m.edso00.ru/913974c7
MpeICTaBIeHHE PaObOTHI
CHJIBI. MOIIIHOCTh CHJIBI
Kunernueckas sneprusi. 1.1.2,1.2.3,
37 Teopema 00 U3MEHEHUH Bub6nuoreka [[TOK 131,33

KHHETHYECKOM SHECPrun
MaTepHaHLHOﬁ TOYKHU

https://m.edsoo.ru/9a5e2e74



https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74

38

[TorenumaneHble U
HEMOTEHUUAJIbHBIEC CHUJIBI.
[TorenumanpHas 3HEPTHUSL.
Bropas kocmuueckas
CKOPOCTb

bu6mmoreka [IOK
https://m.edsoo.ru/554bafcc

39

Tperbs kocMuyeckas
CKOpocTh. CBs3b pabOThHI
HENOTEHLHAJIbHBIX CUJI C
U3MEHEHHEM
MEXaHU4ECKON IHEPrUun
CUCTEMBI TeJl. 3aKOH
COXpaHEHHUS
MEXaHU4ECKOMN SHEPTrUn

bu6mmoreka [{OK
https://m.edsoo.ru/f57b4e01

112,123,
1.3.1,33

40

Ynpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

VYpaBaenue bepnynnu mis
UIEeAILHOM JKUIKOCTH

bubmmoreka [IOK
https://m.edsoo.ru/f30f43b6

41

Koumponvnas paboma no
meme "3axonvl
coxpanenusi 8 mexanuke"

bu6mmoreka [JOK
https://m.edsoo.ru/474e7c4a

1.2.3,3.1.1,
3.2.2

42

PazBuTue npencraBieHui
0 MPUPOJIC TETIOTHI.
OCHOBHBIE ITOJI0KEHUS
MKT. Iuddyzus.
BbpoyHoBckoe nBmxeHue

bubmuoreka [JOK
https://m.edsoo.ru/b0ad4445f

112,123,
1.3.1, 3.3

43

Ctpoenue razoo0pa3HbIX,
KHUJIKAX U TBEPJBIX TEIL.
Xapakrep JBMKEHUS U
B3aMMO/ICHCTBHSI YaCTHUI]

bu6mmoreka [JOK
https://m.edsoo.ru/c44d02e2



https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2

BCIICCTBA

Macca u pazmepsl 1.1.2,1.2.3,
44 MOJIEKYJI (ATOMOB). bubnuorexa [JOK 1.3.1,33
KonnuecTBo BemecTna. https://m.edsoo.ru/c5b72ab7
[Tocrositnnas ABoraapo
Temneparypa. Termnosoe
45 aBHoBecue. [1Ikana bubmorera [JOK
p ’ https://m.eds00.ru/0070d493
Henscus
46 Pemenue 3amau bubmorexa HOK 123,311,
A https://m.edsoo.ru/1531aba5 3.2.2
47 WneanbHelil Ta3. ['a3oBbie bu6mmoreka [IOK
3aKOHBI https://m.edso0.ru/1deb2367
YpaBHenue Menpeneena-
48 Kunamneiipona. Pemenue bubmorexa [TOK
poHa. https://m.edso0.ru/8d12¢328
3a/1a4
AOconroTHas Eu 10K 1.1.2, 1.2.3,
nonmoTeka
49 .3 13.1,33
TEMIIEpATypa. Sakon https://m.edsoo.ru/14e02d1f
JanpToHa
N3omporieccel B
50 HJIeaIbHOM T'a3e C bubnuoreka [JOK
IIOCTOSIHHBIM https://m.eds00.ru/68878d51
KOJIMYECTBOM BEIIIECTBA
I'paduaeckoe 1.1.2,1.2.3,
51 IPEICTaBIICHHE Bu6nuoreka [TOK 131,33
H30IPOLIECCOB: U30TEPMA, https://m.eds00.ru/1344327b
n30X0pa, n3obapa
59 OcHOBHOE ypaBHEHHE bubnmoreka [JOK

MKT

https://m.edsoo.ru/c8094721
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53

Pemenue 3amau

bubmuoreka [IOK
https://m.edso0.ru/10265a05

1.2.3,3.1.1,
3.2.2

54

CBsi3b a0COTIOTHOU
TeMIIepaTypbl
TEPMOJIMHAMUYECKOM
CUCTEMBI CO CpeHEN
KUHETHUYECKON dHEpPruen
MOCTYNATEIbHOTO
TEIJIOBOTO JIBUKEHUS €€
YaCTHUIL

https://m.edsoo.ru/c38af875

112,123,
1.3.1,33

55

O0600mIeHne 1
cUCTEMAaTHU3alns 3HaAHNN
o teme "OcHoBel MKT"

bu6moreka [IOK
https://m.edsoo.ru/09d12fd8

1.2.3,3.1.1,
3.2.2

56

Konmponvnas paboma no
meme "Ocnoevr MKT"

bu6mmoreka [IOK
https://m.edsoo.ru/13adad59

1.2.3,3.1.1,
3.2.2

57

TepMoauHamMuyeckast
cucreMa. 3aJaHue
BHEIIIHUX YCIOBUM IS
T/l cucremsl. Baemnue u
BHYTPCHHHE TTapaMETPHI.
[Tapametpst T/l cuctembl
KaK CpeIHUE 3HAYCHUS
BEJIMYWH, OTMCHIBAFOIINX
e€ Ha MUKPOCKOITHYECKOM
ypOBHE

bu6mmoreka [JOK
https://m.edsoo.ru/5f8d38a3

112,123,
1.3.1, 3.3

58

Hynesoe nauano
TEPMOJUHAMUKH.
CamonpounsBosbHas
penakcanusa T/l cucremsl

bu6mmoreka [JOK
https://m.edsoo.ru/8ec512f0
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https://m.edsoo.ru/c38af875
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K TCTIJIOBOMY PaBHOBCCHUIO

Moens naeaasLHOTO rasa
B TCpMOIII/IHaMI/IKe.

bu6mmoreka [IOK

59
YcnoBus IpUMEHUMOCTH https://m.eds00.ru/29355001
3TOM MOJCIIH
VYpaBuenue MeHneneena- 1.1.2,1.2.3,
60 Knanetipona u bubmmoreka [{OK 1.3.1, 3.3
BBIPAXKCHUE NS https://m.edsoo.ru/bal178d0
BHYTPEHHEUN SHEPTUU
Bripaxkenue mis
BHYTPEHHEHN SHEprun
61 0JTHOATOMHOTO bu6mmoreka [IOK
HJICabLHOTO rasa. https://m.edsoo.ru/ac5cacl5
KBazucrarnueckue u
HECTaTUYECKUE MPOIECCHI
DneMeHTapHas padoTa B
TEPMOJUHAMUKE.
bu6mmoreka [JOK
62 Brruucnenue paboTs 1Mo
https://m.edso00.ru/741d5738
rpaduky npouecca Ha pV-
TarpaMme
Tennonepenava kak 1.1.2, 1.2.3,
Ccoco0 U3MEHEHU 1.3.1, 3.3
63 BHYTpeHHeH sHeprun T]] bubmorera [JOK
yIp P https://m.edsoo.ru/3d734561
CUCTEMBI 0€3 COBEPIICHUS
paboThI
Kongeknus,
64 TEIJIOIPOBOJHOCTD bubmotera [JOK
POBOA ’ https://m.edsoo.ru/157b54cd
U3IyYeHue
65 KoanuecTBO TEMIOTHI. bu6mmoreka [JOK
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TenmoéMKOCTh Tena.

VY nenbHas U MOJIApHAas
TEMIO0EMKOCTH BEIIECCTBA.
VaenpHasa TEmIoTa
CropaHus TOTUIUBA

https://m.edsoo.ru/7ba67355

Pacuér xonmuecTrBa

66 TETUIOTHI TPH bubmorera [JOK
https://m.edsoo.ru/ldb5ad4e
Tertonepeaye
Ilonsitre 00 agnadaTHOM Bu6morexa [IOK 1.1.2,1.2.3,
67 nportecce. [lepBhIit 3ak0H httos://m.edsoo.ru/d8098824 1.3.1,33
TEPMOIMHAMUKH
KoandecTBo TemnoTsl u
68 paboTa KaKk MephI bubnuotexa [JOK
W3MEHEHUS BHYTPEHHEHN https://m.edsoo.ru/b047alcd
sHepruu T/I cuctemsl
Bropoii 3akon 1.1.2, 1.2.3,
TEPMOJUHAMUKH IS 1.3.1, 3.3
PaBHOBECHBIX U
69 HEPaBHOBECHBIX bubmorexa HOK
https://m.edsoo.ru/c6f4f464
MIPOIIECCOB.
Heob6parumocTth
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS bubnuoreka [JOK
TemaoBbIX MamuH. KITJT https://m.eds00.ru/2e945513
71 MakcHuMallbHOE 3HAaYCHUE bubmuoreka [JOK
KITA. Huxn KapHo https://m.edsoo.ru/fe3857b9
79 Permere sazas bubmuoreka [JOK 1.2.3,3.1.1,
https://m.edsoo.ru/b3efal8b 3.2.2
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OKOJOTUYECKHUE ACIIEKTHI
HCITIOJIB30BaAHUA TCIIJIOBBIX

73 purareiaeil. Temiosoe bubnmorexa LOK
A ’ https://m.edso0.ru/9867aaa7
3arpsi3HEeHUe
OKpYKarOLIEn CpeJIbl
74 Pellierite 3anat bubnuoteka [JOK 1.2.3,3.1.1,
A https://m.edso0.ru/c8c70432 3.2.2
O0o0611IeHNE U 1.2.3,3.1.1,
cUCTEMATH3AINA 3SHAHUHN 3.2.2
75 1o TeMe bubnuotexa [JOK
. https://m.edsoo.ru/28d62b3f
Tepmonnnamuka.
TeroBble MaIneb!"
KonTtponsHas padota no 1.2.3,3.1.1,
76 Teme "TepMoanHamMuka bubmorexa LOK 3.2.2
prioA . https://m.edsoo.ru/1b6e26¢5 o
TenmoBpIle MAaIIMHEI
[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue
77 U KANeHue. Y nejibHas Eubmorexa HOK
ihde https://m.edso0.ru/6f8e6777
TermoTa
nmapooOpa3oBaHHs
Hacrplimenusie u 1.1.2, 1.2.3,
HEHACHIIIICHHBIC MTaphI. 1.3.1, 3.3
KauectBennas
3aBUCUMOCTbD IUIOTHOCTH
bubmuoreka [JOK
78 U JIaBJIEHUS HACKHILIECHHOT'O

Imapa OT TEMIICPATYPbI, UX
HC3aBUCUMOCTDB OT
00BEMa HaCBhIIICHHOI'O
Iapa. 3aBUCHMOCTb

https://m.edsoo.ru/f5¢17d02
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TEMIIEPATypPbl KUIIEHUSA OT
JIABJICHUS B )KUJIKOCTHU

Brnaxnocts Bo3ayxa.
AOcomoTHas 1

bu6mmoreka [IOK

7 OTHOCHUTEJIbHAs https://m.edso0.ru/30ebbb79
BJI&YKHOCTh
80 Permene 3amad bubmmoreka [JOK 1.2.3,3.11,
https://m.edso0.ru/18e95ff3 3.2.2
Tépmoe Teno. 1.1.2,1.2.3,
Kpucrannmaeckue u 1.3.1, 3.3
81 amopdHBbIe Tema. brbmorexa [TOK
. https://m.edso0.ru/20a88a03
AHN30TpOINS CBOWCTB
KPUCTAJIJIOB
[InaBnenue u
82 KpHUCTaJUTM3aLIHSL. bubnuoreka [IOK
VenbHasa TEIUIOTa https://m.edsoo.ru/6ee91e9f
mnasneHus. Cyomumarus
Jebopmaruu TBEPAOTO 1.1.2, 1.2.3,
Tena. Pactshxenne u 1.3.1, 3.3
83 cxartue. Casur. Motyib Eubmorexa HOK
https://m.edsoo.ru/dalaab10
FOnra. [Ipenen ynpyrux
nedopmarui
TennoBoe pacmmpeHue 1.1.2,1.2.3,
KUJKOCTEH U TBEPABIX 1.3.1, 3.3
84 Tell. AHTapMOHU3M bubmorexa HOK
. https://m.edsoo.ru/7ba5edf2
TETUTOBBIX KOJIeOaHUI
YaCTHI] BEIECTBA
85 IIpeobpazoBaHue 3HEPruu bubnuorexa [IOK

B (ha30BBIX Mepexoaax

https://m.edso0.ru/97a0672f
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86 VYpaBHEHUE TEILJIOBOTO bubnuorexa [JOK
OanmaHca https://m.edsoo.ru/ab1521fb
87 Permenie 3aad bubnmoreka [JOK 1.2.3,3.1.1,
https://m.edsoo.ru/8ab7f40d 3.2.2
[ToBepxHOCTHOE
HATSDKCHHE.
Kanmuisipabie siBIIeHUS.
88 Jlasrenue Mo bubmmoreka [{OK
. https://m.edsoo.ru/b42f1f97
WCKPUBJICHHOU
MTOBEPXHOCTHIO JKUIKOCTH.
®opmyna Jlamnaca
O0o006111EHNE U 1.2.3,3.1.1,
CHCTEMAaTHU3alHs 3HAHUI 3.2.2
89 1o Teme "ArperatHoie brbmorexa [TOK
https://m.edso00.ru/0b52575c
COCTOSTHHS BEIIECTBA.
®dazoBkIe Iepexoabl"”
Konmponvnas paboma no 1.2.3, 3.1.1,
9 meme "Azpecammvle bubmmoreka [IOK 3.2.2
CoCmosiHUsL Beulecmad. https://m.edsoo.ru/7dc2a739
Dazosvle nepexoovt”
DnekTpu3amus Ten u eé 1.1.2, 1.2.3,
MIPOSIBIICHUSL. 1.3.1, 3.3
ONEKTPUYCCKUI 3apsi.
91 JlBa Blfﬂa SJIeKTpI/Ife(iI/IX bubmorexa [IOK
https://m.edsoo.ru/laff445f
3apsoB. [IpoBoaHMKH,
TUDTIEKTPUKH U
MOJIYTIPOBOTHUKH
92 DneMeHTapHbIN bubnmoreka [JOK 1.1.2,1.2.3,
JIEKTPUYECKUU 3apsi. https://m.edsoo.ru/f49afd24 1.3.1, 3.3
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3aKOH COXpaHEHMsI
ANEKTPUUECKOT0 3apsa

BsaumonetictBue
93 3apsaoB. ToyeuHnsie bubnmorexa LOK
p ) https://m.edso00.ru/445b7746
3apsabl. 3akoH Kynona
bu6mmoreka [{OK 1.2.3,3.1.1,
94 Pemrenue 3amau https://m.edsoo.ru/6b87ec5ah 3.2.2
ttps://m.edsoo.ru/08fc19bc
Onekrpuyeckoe nosie. Ero
95 eiicTRIC Ha bubmmoreka [{OK
https://m.edsoo0.ru/05c6bfal
IEKTPUICCKHUE 3aPSJIbI
HamnpspxkéanocTts 1.1.2,1.2.3,
ANEKTPUIECKOTO TIOJISL. 1.3.1,33
[Tpo6ubIii 3apsa. JlnaIM
96 HaNpsHKEHHOCTH bubmorera [JOK
P https://m.edso0.ru/3dac6957
ANEKTPUIECKOTO TIOJISL.
OnHopoaHoe
ANEKTPUYECKOE TOJIe
IToTeHmansHOCTE
AIEKTPOCTATHYECKOTO
bu6mmoreka [JOK
97 mons. PasHocth
https://m.edso0.ru/80021447
IMOTEHI[HAIOB U
HaIpsDKEHUE
[ToreHumanpHas SHEPTUS
3apsa B
08 ANEKTPOCTATUUECKOM bubnuoreka [JOK

noue. [lorenuman
3IEKTPOCTATUYECKOTO
noas

https://m.edsoo.ru/af5fa389
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CBs13p HaPSDKEHHOCTU

112,123,

MOJISl U Pa3HOCTH 1.3.1, 3.3
99 MTOTCHIIMAJIOB IS bubmorexa HOK
B g https://m.edsoo.ru/df7a6838
AIEKTPOCTATUUECKOTO
oJIst
100 [IpuHnun cyneprno3unuun bubnuorexa [JOK
BIEKTPUYECKUX MOJIEN https://m.edsoo.ru/Ocfeda6c
bubmuoreka [JOK 1.2.3,3.1.1,
101 | P
CHICHHE Saad https://m.edso0.ru/5a582263 3.2.2
[Tosie ToueuyHoro 3apsiaa.
102 | Tloiyte paBHOMEPHO brbmorexa [IOK
P . P https://m.edsoo0.ru/b297b5c3
3apsKEHHOU cepbl
[Tone paBHOMEpHO 1.1.2,1.2.3,
3apsHKEHHOTO 10 00BEMY 13.1,33
103 | mapa. Ilone paBHOMEpPHO Bubmmorexa [IOK
pa- vp P . https://m.edsoo.ru/f7a665ee
3apSOKEHHON OECKOHEYHOM
MJI0CKOCTH
[IpoBoaHMKH B
104 AIEKTPOCTATUYECKOM bubnuorexa [JOK
nosze. YciaoBue https://m.edsoo.ru/32405eab
paBHOBECHS 3aps/I0B
JIMDIIEKTPUKHU U 1.1.2,1.2.3,
105 | MOJIYMPOBOIHHKH B Bu6nnoreka [IOK 131,33
AJIEKTPOCTATUYECKOM https://m.edso0.ru/060ebab5
rnosie
Konnencarop.
OneKTpOEMKOCTh bubnuorexa [IOK
106
KOHJIEHCATOpa. https://m.edso0.ru/845b4f73

OneKTpOEMKOCTh
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https://m.edsoo.ru/845b4f73

IIJIOCKOI'0 KOHACHCATOopa

[TapannensHoe Eub 10K 1.1.2,1.2.3,
noOIMoTeKa
107 1.3.1, 3.
0 COCIMTHEHIE https://m.edsoo.ru/d11e8ce? 31,33
KOHJICHCATOPOB
ITocnenoBarensHOE Eub 10K 1.1.2,1.2.3,
noOIMoTeKa
1 1.3.1, 3.
08 | coemumenue https://m.edso0.ru/1992920 31,33
KOHJICHCATOPOB
109 DHeprus 3apsHKEHHOTO bubmmoreka [{OK 1.1.2,1.2.3,
KOHJICHCATOpa https://m.edsoo0.ru/73a34f18 1.3.1,33
bu6mmoreka [IOK 1.2.3,3.1.1,
110 | Permenne 3agau https://m.edsoo.ru/5fb2acb5h 3.2.2
ttps://m.edso0.ru/27434040
JIBrKeHHE 3apsyKeHHON
111 | yacTHUBI B OOHOPOIHOM bubmorexa T[TOK
" AHOPOA https://m.edsoo.ru/8341d6ac
AIEKTPUICCKOM IT0JIC
1.2.3,3.1.1
112 | P ’ '
ellIeHne 3a1a4 392
O060011IeHEe U 1.2.3, 3.1.1,
113 cHUCTeMaTH3allys 3HaHUI bubnuoreka [JOK 3.2.2
1o Teme "DIEKTpUIecKoe https://m.edso0.ru/5752603f
noJe"
Konmponvnas paboma no 1.2.3,3.1.1,
114 | meme "Dnexmpuueckoe bubmorexa LOK 3.2.2
., P https://m.edsoo.ru/cefe90e9 o
noxe
Cuna toka. ITocTossHHBIN
115 TOK. Y CIIOBUS bu6mmoreka [JOK

CYIICCTBOBAaHUA
IIOCTOAHHOTI'O

https://m.edso0.ru/233311b5
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QJICKTPUYCCKOT'0 TOKA

116 Ucrounuku ToKa. bubnuoreka [IOK 1.1.2,1.2.3,
Hanpsoxerne u 3/1C https://m.edsoo.ru/0839a115 1.3.1, 3.3
3axon Oma Juid yyacTka

117 enu. DIEKTPUYECKOE bubmmorexa [TOK
Heni. P https://m.edsoo.ru/f14f251e
COTIPOTHBIICHUE
3aBHUCUMOCTD 1.1.2,1.2.3,
COTIPOTUBIICHUS 1.3.1,33

11g | OAHOpOMHOrO bubnuorexa [JOK
MIPOBOJIHHKA OT €r0 https://m.edsoo.ru/95fcdf51
JUTMHBI ¥ TUTOII AN
MOTIEPEYHOTO CEUCHUS
VYV nensHOE

119 | comnpoTuBIcHHE bubmmorexa T[TOK

P https://m.edso0.ru/437f8300
BelecTBa. Pemenune 3amay
IlocnenoBarenpHOE,

120 napajuieIbHOe, bubnuoreka [JOK
CMEIIaHHOE COEIUHEHUE https://m.edsoo.ru/236f7e07
MTPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX BuG 1OK 1.1.2, 1.2.3,

. HOIoTEKA

121 onexrpuyeckux uenei. https://m.edso00.ru/1794cf37 131,33

[TpaBuna Kupxroda

bu6mmoreka [JOK 1.2.3,3.1.1,
122 | P
CILICHHE 3a1ad https://m.edso0.ru/3881b469 3.2.2

PaGora snexrpuyeckoro

123 | Ttoka. 3akoH J[xoymss — bubmorexa HOK
' Y https://m.edso0.ru/a3605c5c¢

Jlenna

124 | Pemenue 3agau bu6mmoreka [JOK 1.2.3,31.1,
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https://m.eds00.ru/6761bfOf 3.2.2
MoimHocTh
125 AIEKTPUYECKOTO TOKA. bubnuorexa [JOK
TenmoBast MOIITHOCTD, https://m.eds00.ru/99750a6f
BBIZICTISIEMAasi Ha PEe3UCTOpe
bubmuoreka [JOK 1.2.3, 3.1.1,
126 | P
CHICHHE s3]t https://m.edsoo.ru/eb72fc24 3.2.2
9J1C u BHYTpEHHEE
127 cci OTI/IBJ'}I:EI/IC bubnmorexa LOK
p https://m.edsoo0.ru/72d453af
UCTOYHHKA TOKA
3akon OMma 1St TOJTHOM BuG 110K 1.1.2,1.2.3,
_ HOIMoTEKa
128 | (samuyroi) . https://m.edsoo.ru/221f40fb 131,33
AIEKTPUICCKON SN
bubnuoreka [JOK 1.2.3,3.1.1,
129 | Pemenne sanas https://m.edso0.ru/3580b679 3.2.2
MoTHOCTh HCTOYHHMKA bubnuorexa [JOK
130
TOKa https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 1 Kopotwoe sampikanne https://m.edso0.ru/546f5632
132 Konnencarop B emnu bu6mmoreka [JOK 1.1.2,1.2.3,
IIOCTOSHHOTO TOKA https://m.edso0.ru/35368f3e 1.3.1, 3.3
bu6mmoreka [JOK 1.2.3,3.1.1,
133 | Pemenue sanas https://m.edso0.ru/4410cef0 3.2.2
Pemenue 3amay no reme Eufs 10K 1.2.3,3.1.1,
" o nOInoTEKA
134 HOCTOHHHHHV | https://m.edsoo.ru/a7340a29 322
AIEKTPUUYECKHI TOK
135 Pemienue 3a1a4 o teme bubnuorexa [IOK 1.2.3,3.11,
"ITocTOSIHHBIN https://m.edso0.ru/744261b8 3.2.2
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ANEKTPUUECKUH TOK"

Pemenue 3agau mo reme Eub 10K 1.2.3,3.1.1,
noIMoTeKa
1 "I i 2.2
3 OCTOﬂHHHHU " https://m.edsoo.ru/eb5d4687 3
IEKTPUICCKHUI TOK
O06001menue u 1.2.3,3.1.1,
137 | cHcTeMaTHAIHA 3HAHHUU bubmmoreka [JOK 3.2.2
o Teme "TlocTosiHHbII https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUH TOK"
KontponbHas padoTa no 1.2.3,3.11,
138 | Teme "TloCTOSTHHBIH bubmorexa HOK 3.2.2
. " https://m.edso0.ru/1885ddf1 o
IEKTPUICCKHI TOK
DneKkTpuyecKas 1.1.2,1.2.3,
MIPOBOIUMOCTH 1.3.1, 3.3
Pa3IMYHBIX BEIIECTB. bubnuoreka [IOK
139 .
DJIEKTPUYECKUI TOK B https://m.edsoo.ru/da794295
MeTaiax.
CBepXnpoBOAMMOCTh
DJIEKTPUYECKUI TOK B
pacTBOpax M paciuiaBax
140 | »>peKkTpoAUTOB. 3aKOHBI bubmorexa HOK
P ’ https://m.edsoo.ru/4b423491
®dapanes s
AJIEKTPOJIN3A
DNEeKTPUYECKUI TOK B bubnuoreka [JOK
141
razax. [lnazma https://m.eds00.ru/92d92f76
DNEeKTpUYECKUM TOK B Bu6 110K 1.1.2,1.2.3,
nonMroTeKa
1421 maxyyme. Bacyymrzie https://m.eds00.ru/2E+160 13.1,33
pubOopsI
143 | DnexTpuyeckuil TOK B bubmorexa LIOK

https://m.edsoo.ru/ab61c660
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MOJIYITPOBOAHUKAX

144

[TomynpoBOAHUKOBBIE
puOOpHI

bubnuoreka [IOK
https://m.edso0.ru/83622200

145

Pu3NYECKUN NPAKTUKYM
o reme "M3mepenue
CHJIbI TOKA U HaIPSHKEHUS
B LIETI TIOCTOSTHHOTO TOKA
IIPH MIOMOIIY aHAJIOTOBBIX
1 1U(QPOBBIX
M3MEPUTENbHBIX
puOopoB" umu
"3HaKOMCTBO ¢ IIUPPOBOI
naboparopuei mo pusuke.
[Tpumeps! n3mMepeHus
(GU3NYECKNX BEIMYUH NPU
ITOMOINY KOMITBIOTEPHBIX
JaTYUKOB"

bu6moreka [IOK
https://m.edsoo.ru/5643ea56

113,121,
1.2.3,21.1,
3.11,32.2

146

DuU3NYECKUH TPAKTUKYM
o teme "M3ydenue
HEPaBHOMEPHOTO
JBUKEHHUS C LEIbIO
onpeeneHus
MI'HOBEHHOM CKOpOoCTH"

bu6mmoreka [JOK
https://m.edsoo.ru/f6292f5f

1.1.3,1.21,
1.2.3,2.1.1,
3.1.1,32.2

147

®u3NYECKUl NPAKTUKYM
no teme "M3mepenue
YCKOpEHUS IIpU
MIPSAMOJIMHETHOM
PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIIOHHOM

bu6mmoreka [JOK
https://m.edso0.ru/6960b6ef

113,121,
1.2.3,21.1,
3.1.1,32.2
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IUIOCKOCTH" MJIN
"UccnenoBanue
3aBUCHUMOCTH TIyTH OT
BpEMEHHU MPHU
PaBHOYCKOPEHHOM
nBIOKeHuN"

148

Pu3NYECKU NPAKTUKYM
o teme "M3mepenue
YCKOpEHUsI CBOOOTHOTO
nageHus" wim "N3ydeHue
JBKEHUS TeTa,
OpOITIEHHOTO
TOPU30HTAJIBHO"

bu6morteka [IOK
https://m.edsoo.ru/d1ea2402

113,121,
1.2.3,21.1,
3.11,32.2

149

OU3NYECKUH TPAKTUKYM
no teme "M3ydyenue
JIBUKEHUS TeJia 10
OKPY>KHOCTH C
MIOCTOSIHHOM 110 MO0
CKOpPOCTBIO" WIJIN
"UccneqoBanue
3aBUCHUMOCTH Iepro/ia
oOpallieHnss KOHTYEeCKOTro
MasiTHUKA OT €ro
napameTpoB"

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

1.1.3,1.21,
1.2.3,2.1.1,
3.1.1,32.2

150

®u3NYECKUl NPAKTUKYM
o teme "M3mepenue
PaBHOAEHCTBYIOIEN CUJIIBI
MIpH IBIKEHUU OpycKa 1Mo
HaKJOHHOH IIOCKOCTH"

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db84

113,121,
1.2.3,21.1,
3.1.1,32.2



https://m.edsoo.ru/d1ea2402
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niu "IIpoBepka runoTe3sl
0 HE3aBUCUMOCTH
BPEMEHU JBHIKCHHS
OpycKa 1Mo HaKJIOHHOH
IUTOCKOCTH Ha 33JJaHHOE
paccTosiHUE OT €To
Macchl”

151

Pu3NYECKU NPAKTUKYM
o Teme "MccnenoBanue
3aBUCHUMOCTH CHUJI
YIpyrocty,
BO3HUKAOIIHNX B MIPYKUHE
¥ PE3UHOBOM 00pasiie, OT
ux neopmanun" uam
"N3ydyeHue IBUKEHUS
CUCTEMBI Tell, CBA3aHHBIX
HUTBIO, IEPEKUHYTOM
yepe3 JErkuit 6J10K"

bu6moreka [IOK
https://m.edsoo.ru/b55b81al

113,121,
1.2.3,21.1,
3.11,32.2

152

DuU3NYECKUH TPAKTUKYM
no teme "M3mepenne

ko3 duimenta TpeHUs 1o
BEJTMYHMHE YIIIOBOTO

ko3 duimenra
3aBucumoctu Frp(N)"
unu "ccnenosanue
JBUKEHHS OpycKa 1o
HAKJIOHHOM IIJIOCKOCTH €
MIePEMEHHBIM

K03 duureHToM TpeHus"

bubmuoreka [JOK
https://m.edsoo.ru/b83b1607

1.1.3,1.21,
1.2.3,2.1.1,
3.1.1,32.2



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

nim "U3yuenune
JBUKEHUS Tpy3a Ha Baly
¢ TpeHuem"

153

Pu3NYECKUN NPAKTUKYM
o reme "MccnenoBanue
YCJIOBUI paBHOBECHS
TBEPJIOTO TEIA,
HMEIOIIETo OCh
BpaleHus" uin
"KoHcTpyupoBanue
KPOHIITEHNHOB U pacy€T
CHJI yIIPYrocTu'" WiIn

"N3yueHne yCTOMYUBOCTH

TBEPJIOTO TEIA,
HMMEIOLLETro IUI0IAb
ornops!"

bubmmoreka [{OK
https://m.edsoo.ru/4a04f4f7

113,121,
1.2.3,21.1,
3.1.1,3.2.2

154

OU3NYECKUH TPAKTUKYM
no teme "M3mepenne
UMITyJIbCa TeJa 1Mo
TOPMO3HOMY IyTH" WK
"M3MepeHue Cuibl TATH,
CKOPOCTH MOJENHU
AIEKTPOMOOUIIS U
MOIIIHOCTH CHUJIBI TSITH"
nnu "CpaBHeHUE
W3MEHEHHUs UMITYJIbCa
Tea ¢ UMITYJIbCOM CHUJIBI"
nnu "HccnenoBanue
COXpaHEHUsl UMITYJIbCa

bubmuoreka [JOK
https://m.edsoo.ru/856fb28e

1.1.3,1.21,
1.2.3,2.1.1,
3.1.1,32.2



https://m.edsoo.ru/4a04f4f7
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IIpU yIIPYyrom
B3aUMOJICHCTBUU" WK
"Usmepenue
KMHETUYECKON SHEPrUU

Tela 0 TOPMO3HOMY
n

IIyTH

155

Pu3NYECKU NPAKTUKYM
o Teme "M3yuenue
M30TEPMHUYECKOTO
npotecca
(pexomMeH0BaHO
HCI0JIb30BaHUE
nudposoit maboparopun)"
nmy "M3yuenne
HM30XOPHOTO Mporecca”
unu "N3yuenne
n3obapHoro mporecca'
unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

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

113,121,
1.2.3,21.1,
3.11,32.2

156

DuU3NYECKUH TPAKTUKYM
no teme "M3mepenne
yEIbHOU TEII0EMKOCTH"
unu "ccnenosanue
IpoIriecca OCTHIBAHUS
BellecTa" win
"ccnenoBanue
aanabaTHOrO Mnporecca”
nunu "M3yuenue
B3aMMOCBSI3U SHEPTUU

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

1.1.3,1.21,
1.2.3,2.1.1,
3.1.1,32.2



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

MEXKMOJIEKYJISIPHOTO
B3anMMOJICHCTBUS U
TeMIIePaTypbl KUTICHUS
JKUIKocTer"

157

Pu3NYECKUN NPAKTUKYM
o Teme "M3yuenue
3aKOHOMEPHOCTEN
WCTIapeHus KUIKOCTEN"
unu "M3mepenue
YAETbHOM TETUIOTHI
IJIaBJICHUS JIbaa" YN
"N3yueHne cBOWCTB
HACBIIIEHHBIX TapOB" MU
"N3mepenue abcotOTHOM
BJI&YKHOCTH BO3/lyXa U
OIIEHKA MacChl IapoOB B
nomMenieHuu". 3mepenue
ko3 durmenra
ITOBEPXHOCTHOI'O
HATSKEHUS

bu6moreka [IOK
https://m.edsoo.ru/6bl1a23b5

113,121,
1.2.3,21.1,
3.11,32.2

158

DuU3NYECKUH TPAKTUKYM
o teMe "HaOronenue
MIpEBpAICHUS YDHEPTUU
3apsSHKEHHOTO
KOHJICHCATOPa B SHEPTUIO
M3IIy4eHHs cBeToauoaa”
nmu "M3yuenue
MPOTEKAaHUs TOKA B LIETIH,
coepKallen

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

1.1.3,1.21,
1.2.3,21.1,
3.1.1,32.2



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377

KOHJeHcaTtop" win
"Pacnpenenenue
Pa3HOCTH MOTCHIUAIOB
(HampsiKeHUs ) IpU
MOCIIEI0OBATEIILHOM
COCIIMHEHUH
KOHJIEeHCaTOpoB"

159

Pu3NYECKU NPAKTUKYM
o TeMe "HccaenoBanne
CMEIIAaHHOTO COEAUHEHUS
pe3ucTopoB' Wi
"U3mepenue yneabHoro
COTIPOTUBIICHUS
MPOBOJTHUKOB' WIIN
"UccneqoBanue
3aBUCHUMOCTH CHJIBI TOKA
OT HaIpPSHKEHUS 11
JIaMIIbl HaKaJuBaHus"

bu6moreka [IOK
https://m.edsoo.ru/2b179d98

113,121,
1.2.3,21.1,
3.11,32.2

160

DuU3NYECKUH TPAKTUKYM
o teMe "HaOmronenue
AEKTpou3a" Win
"U3mepenue 3apsiia
OJHOBAJIEHTHOI'O HoHa"
unu "ccnenosanue
3aBUCHMOCTHU
COTNIPOTUBIIEHUS
TEPMOPE3UCTOPA OT
TEeMIIEpaTypbl" WK
"CHsATHE BOJNBT-aMIIEPHON

bubmuoreka [JOK
https://m.edsoo.ru/64b6e901

1.1.3,1.21,
1.2.3,2.1.1,
3.1.1,32.2



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

XapaKTepUCTUKH oA

PesepBHbIit ypok. 1.1.3,1.21,
161 O06o061IeHne 1 bubmuoreka [JOK 1.2.3,1.3.1,
cUCTEMATH3AINA 3SHAHUI https://m.edsoo.ru/ed017d93 1.34,2.1.1,
o teme "Kunemaruka" 3.1.1,3.2.2
PesepBHbIit ypok. 1.1.3,1.2.1,
162 O060011eHNEe U bu6mmoreka [IOK 1.2.3,1.3.1,
CHCTEMATH3aIMs 3HAHUI https://m.edsoo.ru/3149956b 1.3.4,2.1.1,
o teme "/[uHammka" 3.1.1,3.22
PesepBHbIit ypok. 1.1.3,1.2.1,
O0o006111EHNE U 1.2.3,1.3.1,
163 | cucreMaTH3aIMsa 3HAHUI fg{iﬁ;&f;i?ﬁg f9759ac 1.3.4,2.1.1,
o teme "CraTuka T ' 3.1.1,3.2.2
TBEpAoro Tena'
PesepBHbIit ypok. 1.1.3, 1.2.1,
O06001IeHuEe U 1.2.3,1.3.1,
164 | cucremaru3anus 3HAHUI Eggﬁ;&f;igﬁ}éc odfocc 1.3.4,2.1.1,
1o Teme "3aKoHbI o ' 3.1.1,3.22
COXpaHEHUA B MexXaHUKe"
PesepBHBIit ypok. 1.1.3, 1.2.1,
O060011IeHEe U 1.2.3,1.3.1,
165 cUCTEMAaTH3alUs 3HAHUI bu6mmoreka [JOK 1.34,2.1.1,
1o TeMe "OCHOBBI https://m.edso0.ru/de148976 3.1.1,3.2.2
MOJICKY/ISIPHOKUHETUYECK
oi Teopun"
PesepBHbIit ypok. 1.1.3,1.2.1,
166 O6o06muienne u bubnuoreka [IOK 1.2.3,1.3.1,
CHUCTEMATHU3AIUA 3HAHUHI https://m.edsoo.ru/Obcc77cl 1.3.4,2.1.1,
10 TEME 3.1.1,3.2.2



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1

"TepMoauHaAMUKA.
TennoBeie MalIUHGBL"
PesepBHbIit ypok. 1.1.3,1.2.1,
O06001menue u 1.2.3,1.3.1,
167 cUCTEMATH3AINA 3SHAHUI 1 bu6mmoreka [IOK 1.34,2.1.1,
1o Teme "ArperarHoie https://m.edsoo.ru/59ca5c91 3.1.1,3.2.2
COCTOSIHUSI BEIIICCTBA.
da3oBbIe nepexoibl"
PesepBHbIit ypok. 1.1.3,1.2.1,
O0o006111EHNE U BuGmiorexa LOK 1.2.3,1.3.1,
168 | cucreMmaTH3aMsa 3HAHUI 1 1.3.4,2.1.1,
https://m.edsoo.ru/f2381c0c
1o Teme "DIEKTPUIECKOe 3.1.1,322
mose"
PesepBHBIit ypok. 1.1.3, 1.2.1,
O06001IeHnEe U 1.2.3,1.3.1,
169 | cucremaru3anus 3HaAHUI 1 ft?[?i&f(iigﬁ/l;cae 6dal 1.3.4,2.1.1,
o teme "TloCcTOSTHHBIN T ' 3.1.1,3.22
AIEKTPUYECKUN TOK"
PesepBHBIit ypok. 1.1.3, 1.2.1,
O060011IeHEe U 1.2.3,1.3.1,
170 | cucremMaru3anus 3HAHUI 1 Et?[f)isj?/ljr(\)::ciigﬁllzcmm a4 1.3.4,2.1.1,
o teme "Toku B — ' 3.1.1,3.22
pa3IM4HbIX cpenax"
OBUIEE KOJIMYECTBO 170 16

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KVIACC

KouuecTBO 4acoB Meranpeamer
Ne Jara
DJIeKTPOHHBbIE HU(PPOBHIE HbIE
n/ | Tema ypoka Becer | Konrtpoasn | IIpakruyeckue Hsy4e
o0pa3oBaTe/ibHbIE PeCypPChI pe3yabTaThl
n 0 ble padoTbl | padoTHI HHA
0CBOEHHUS
pasneJia
BzaunmoneiictBre 1.1.2,1.2.3,
IMOCTOSIHHBIX MAarHuTOB 1.3.1,33
Y IPOBOJHUKOB C 1 bubnuoreka [JOK
TOKOM. MarauTHoe https://m.edsoo.ru/487a8593
noJe. I'mmoresa
Awmnepa
BekTop maruutHO#M 1.1.2,1.2.3,
uHayKuy. [puHiummn 1.3.1, 3.3
CYIEPITO3HUITIT 1 bubnuoreka [JOK
MAarduTHBIX TTOJICH. https://m.edsoo.ru/4clabcch
JIMHUM MarHUTHOH
WHIYKITUW
MaruauTHOE 110J1€ Bub 110K 112,123,
HoOIMoTEKa
. 1 1.3.1, 3.3
MPOBOMHHEKA € TOKOM https://m.edsoo.ru/d35d5262
OnbIT OpcTena
Cuna Amrepa, eé 1.1.2, 1.2.3,
HAIIpaBIIEHUE U 1 bubmmorexa IIOK 1.3.1, 3.3
p https://m.edsoo.ru/26d9c5ba R
MOYJIb
PermeHme 3a1a4 1 bubnuorexa [JOK 1.2.3,3.1.1,
A https://m.edsoo.ru/a37a0c21 3.2.2
[IpumeHeHune 3akoHa Eub 110K 112,123,
noIMoTeKa
Am . 1 1.3.1, 3.3
epa https://m.edsoo.ru/ad7718d7
DNEeKTPOU3MEPUTENbH



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7

bIe IPUOOPHI

Cuna Jlopenua, eé 1.1.2,1.2.3,
HarpaBJieHUE U 1.3.1, 3.3
7 MOJyJb. JIBHUXkeHUE bubnuorexa [JOK
3apsKEHHOW YaCTHUILIbI https://m.edsoo.ru/c97afaal
B OJIHOPOJHOM
MarHUTHOM TIOJIe
8 Permene 3amad bubmmoreka [JOK 1.2.3,3.11,
https://m.edsoo.ru/504e98c7 3.2.2
bu6mmoreka [IOK
o Pabora ciuet Jloperua https://m.edsoo.ru/d518be4b
10 Permrere sanas bubnmoreka [JOK 1.2.3,3.1.1,
https://m.edso0.ru/93617bd9 3.2.2
MaruauTHO€ 10JI€ B
1 BECIIICCTBE. bubnuoteka [JOK
deppoMarHeTrkHy, https://m.eds00.ru/30ff9608
napa- U JuaMardeTHKH
OCHOBHBIE CBOICTBA 1.1.2, 1.2.3,
12 (eppOMarHeTHKOB. Bubimoreka [TOK 131,33
[Ipumenenne https://m.edso00.ru/0b58190a
(heppoMarHeTHKoOB
Pemenue 3am1ay no
bubmuoreka [{OK
13 Teme "MarauTHoe
" https://m.edso00.ru/5b55¢307
moJie
14 Koumponvnas paboma bubnuorexa LIOK 1.2.3,3.11,
«Mazcnummnoe noney https://m.edsoo.ru/41c4ae8a 3.2.2
15 SBnenue bubnuorexa [IOK 112,123,
ANEKTPOMAarHUTHOM https://m.edsoo.ru/b3efalcl 1.3.1, 3.3



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1

nHaykuuu. [lotok
BEKTOPA MarHUTHOMN

WHIYKIIAA
bubnauoreka IIOK 1.1.2,1.2.3,
1
6 | SACunnyxumm https://m.eds00.ru/48150bd8 1.3.1,33
3axkoH
17 SJIEKTPOMArHUTHON bubnmorexa LOK
p https://m.edsoo.ru/a6dec188
nHaykuuu Papanes
Buxpesoe
bu6mmoreka [IOK
18 ANEKTPUUECKOE TOJIE.
https://m.edsoo.ru/15abel40
Toku dyko
9J1C
o | OAC munyicumt s buomorea LIOK
A ym https://m.edso00.ru/0235cc02
MIPOBOTHUKAX
20 Pellierite 3anad bubnuoreka [JOK 1.2.3,3.1.1,
A https://m.edsoo.ru/4dfda618 3.2.2
bu6moreka [IOK
21 Hpagio Jlenua https://m.edsoo.ru/bbc22726
NHIyKTUBHOCTB. 1.1.2, 1.2.3,
99 Karymka bubnuoreka [JOK 1.3.1, 3.3
WHAYKTUBHOCTH B IICTIH https://m.edsoo.ru/621eae9d
IMOCTOSIHHOTO TOKa
SIBieHue Bu6 110K
HOIMoTEKA
23 camomsyKin. C https://m.edsoo.ru/7ee60ca8
CaMOWHTyKIIHH
DHeprusi MarHuTHOTO Eub OK 1.1.2,1.2.3,
24 MOJIS1 KaTYILIKH C nbsmorexa L 1.3.1, 3.3

TOKOM.

https://m.edsoo.ru/b3c0ad11
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https://m.edsoo.ru/4dfda618
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https://m.edsoo.ru/621eae9d
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https://m.edsoo.ru/b3c0ad11

DNEeKTPOMarHuTHOE

oJjie
o5 Permenie 3aad bubnuoreka [JOK 1.2.3,3.1.1,
https://m.edso0.ru/88f69d2b 3.2.2
O06001menue u 1.2.3,3.1.1,
26 CUCTeMAaTH3aIIH bubmmoreka [JOK 3.2.2
3HaHUU 10 TEME https://m.edso0.ru/76484025
"DnexkTpoauHaMuka"
Konmponvnas paboma 1.2.3,3.11,
27 no meme bubmorexa HOK 3.2.2
" https://m.edso0.ru/8ae09b98
"Dekmpoounamuxa
Konebarennnas 1.1.2,1.2.3,
cucrema. CBOOOIHEIE 1.3.1, 3.3
28 N — bu6mmoreka [IOK
https://m.edsoo.ru/7c1db385
l"apmonunueckue
KoJieOaHMS
Kunemartuueckoe u
JTUHAMUYECKOE
29 - bu6moreka [IOK
https://m.eds00.ru/87ce9498
K0JIeOaTeIbHBIX
JNIBUKECHUH
DHEPreTU4ecKoe 1.1.2, 1.2.3,
onucanue. BeiBoJ 1.3.1, 3.3
JTUHAMUYECKOTO
30 OIIMCAHMS bubnuorexa [JOK
rapMOHMYECKHUX https://m.edsoo.ru/e3c99692

KOJICOaHUW U3 UX
SHEPreTHYECKOTO U
KAHEMATUYECKOT O



https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692

OITMCaHUuA

Awmmuntyna u daza

bubnunorexa LIOK

31 KoJieOaHu i https://m.edsoo.ru/7a0c439a
IIepuon u wacrora
kosnebanuii. [lepuon
MaJIbIX CBOOOJHBIX
32 KoJieOaHui bu6mmoreka [IOK
MaTeMaTHYEeCKOTO https://m.edsoo.ru/e0399319
MasTHUKa. [lepruon
CBOOOIHBIX KOJIEOaHUHI
MPYKUHHOTO MasTHUKA
3aTyxatromue 1.1.2,1.2.3,
33 KoJeOaHus. Bubmmoreka ITOK 1.3.1,33
Brinyxnenanie https://m.edsoo.ru/72e93d09
koJieOanms. Pe3onanc
bu6mmoreka [IOK
34 ABToKONCOAHHA https://m.edsoo.ru/6add2644
bu6moreka [IOK 1.2.3, 3.1.1,
35 Pemenue 3amau https://m.edsoo.ru/addeec7lhttps:// | 3.2.2
m.eds00.ru/756123c5
Ypok-koHbepeHus 1.1.2, 1.2.3,
"MexaHU4ecKue 1.3.1, 3.3
36 CONeBAMIA B bu6mmoreka [JOK
https://m.edso0.ru/8ef587be
MY3BIKaJIbHBIX
HHCTpyMeHTax"
O06006111EHNE U 1.1.2,1.2.3,
37 CHUCTEMAaTU3aLIHs bubmnoreka IIOK 1.3.1,33

3HAHUH 110 TEME
"MexaHU4YeCKUE

https://m.edsoo.ru/eb84182f



https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f

KoJicoanus"

38

Kontponsnas pabora
10 TeME
«Mexannueckue
KOJIe0aHNs U BOJIHBI»

39

DNeKTpOMarHuTHHIC
KOJIecOaHHs.
KonebarenpHEIN
KOHTYP

bu6mmoreka [IOK
https://m.edsoo.ru/d4adabde

112,123,
1.3.1,33

40

®opmyna ToMcoHa.
CBs13b aMIUTATYBI
3aps/ia KOHJIeHcaTopa ¢
AMIUTATYJIOM CHJIBI
TOKa B KoJie0aTeIbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/093f9afl

112,123,
1.3.1,33

41

3aKOH COXpaHEHHUS
SHEPTUH B UJICATHHOM
Koj1ebaTeIbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/d1e2d543

112,123,
1.3.1,3.3

42

3aTyxarouue
AIEKTPOMArHUTHBIS
KoJIeOaHusl.
Brinyxennsie
AIEKTPOMArHUTHBIC
KoeOaHus

bubnuorexa [JOK
https://m.edsoo.ru/5e668619

112,123,
1.3.1,3.3

43

IlepeMeHHBIN TOK.
Pesucrop u
KOHJIEHCATOP B LICTIH
IIEPEMEHHOT0 TOKa

bu6moreka [IOK
https://m.edso0.ru/84836152

112,123,
1.3.1, 3.3



https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152

Karymika

112,123,

bubnuoreka [{OK
44 HHAYKTHBHOCTH B LIETH https:// m.edsocI)_.[ ru/cfa307af 131,33
MIEPEMEHHOTO TOKa
3akon Oma st Bu6miorexa L{OK 1.1.2,1.2.3,
45 DVICKIPHHICCKOH TeTi https://m.edso00.ru/8bae38e6 131,33
MIEPEMEHHOTO TOKa
MoIIHOCTh 1.1.2,1.2.3,
MEPEMEHHOTO TOKa. 1.3.1,33
46 AMIIIMTYIHOE 1 bubnuoreka [JOK
JENCTBYIONIEE https://m.edsoo.ru/lcac6c4c
3HAYE€HHE CHJIbI TOKA M
HaIPSDKCHUS
47 Pe3onanc B bu6mmoreka [IOK
AIEKTPUYECKOH LIeTH https://m.eds00.ru/087506df
48 Perenue 3aau bub6mmnorexa [IOK 1.2.3,3.11,
https://m.edsoo.ru/al16836a4 3.2.2
Uneanbublid 1.1.2, 1.2.3,
Tpanchopmarop. 1.3.1,33
[IpousBoacTBoO,
49 nepeata u bu6moreka [IOK
https://m.edso0o.ru/f97418ae
notpebaeHne
BIEKTPUUECKON
SHEPrUHU
DKOJOTUYECKUE PUCKHU 1.1.2, 1.2.3,
MIPU TIPOU3BOCTBE 1.3.1, 3.3
IEKTPOIHEPTUH. bubnuoreka LIOK
50
KynbTypa https://m.edso0.ru/a6f74d93
HCIIOJIb30BaHMS

QJICKTPOOHECPIUU B



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93

HOBCEIHEBHOU KU3HU

51 Permenie 3aad bubnuoreka [{OK 1.2.3,3.1.1,
https://m.edsoo.ru/ee6677ed 3.2.2
59 Permene 3aad bubmuoreka [JOK 1.2.3,3.1.1,
https://m.edsoo.ru/7cab59f8 3.2.2
O06o06meHne n
HCTEMAaTH3aIUs
53 ?(jH:HiIfIaHO 3Taelifle bubmorexa [IOK
https://m.eds00.ru/401024a9
"DJIeKTpOMarHUTHBIE
KosieOaHus"
MexaHu4decKre BOJIHEL. BuGmiorexa LOK 1.1.2,1.2.3,
>4 XapaxTepucTiki https://m.edsoo.ru/a58e109f 131,33
MEXaHUYECKUX BOJIH
55 CaolicTBa bubmuorexa IIOK 1.1.2,1.2.3,
MEXaHUYECKNX BOJIH https://m.edsoo.ru/d9ae1000 1.3.1, 3.3
56 3ByK. XapaKTepUCTUKH bubnuoreka [JOK 11.2,1.2.3,
3ByKa https://m.edso0.ru/138h6f09 1.3.1, 3.3
Nudpaszsyk u 11.2,1.2.3,
57 ynbTpa3Byk. lllymoBoe bu6moreka [IOK 131,33
3arpsi3HEHUE https://m.edso00.ru/7380038f
OKPYKArOIIEH CpeJIbl
58 Permere sanas bubmuoreka [{OK 1.2.3,3.1.1,
https://m.edsoo.ru/cfd918bf 3.2.2
DJIEKTPOMAarHuTHbIC 1.1.2, 1.2.3,
59 BOJIHBL V3imyueHue Bu6imoreka [[TOK 131,33
JJIEKTPOMAarHUTHBIX https://m.edsoo.ru/714e5dbl
BOJIH
60 OHeprus bubnuorexa [IOK



https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1

BHCKTpOMaFHI/ITHbIX
BoJiH. CBolicTBa
3JIGKTpOMaFHI/ITHI)IX
BOJH

https://m.edsoo.ru/d01b818c

61

[MIxana
JIEKTPOMAarHUTHBIX
BOJIH. [Ipumenenune
AJEKTPOMAarHUTHBIX
BOJIH B TEXHHUKE U OBITY

bu6mmoreka [IOK
https://m.edsoo.ru/49belf9e

112,123,
1.3.1,33

62

[TpunIUTIBEI
PaIMOCBSI3H U
TEJIEBUJICHUS.
Pagnonokarus.
DJIEKTPOMAarHuTHOE
3arpsi3HeHue
OKpY)KaroLEen Cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/9f96f1f8

112,123,
1.3.1,33

63

Konmponvnas paboma
no meme "
OnexmpomacHummbie
xonebanus u 6onxol"”

bu6moreka [IOK
https://m.edsoo.ru/4f7985a0

1.2.3,3.1.1,
3.2.2

64

Cser. 3akoH
MPSMOJTMHEHHOTO
pacrpocTpaHeHHs
cBeTa

bubnuorexa [JOK
https://m.edso0.ru/f9566406

112,123,
1.3.1, 3.3

65

Pemenue 3anay Ha
IIPUMEHEHHE 3aKOHA
MIPSAMOJIMHENHOTO
pacrpoCTpaHeHUs
CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ea32d455

112,123,
1.3.1, 3.3



https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455

66

OtpaxeHue cBeTa.
[inockoe 3epkaino.
Cdepuueckoe 3epkaio

bub6munoreka LIOK
https://m.edsoo.ru/a005d2bb

112,123,
1.3.1,33

67

[Ipenomiienue ceera.
AOCOIOTHBIN 1
OTHOCHTEIIbHBIN
MoKa3aresb
npenomiieHus. [lonHoe
BHYTpEHHEE
OTpa)keHHUE.
[IpenenbHbIl yron
MTOJIHOTO BHYTPEHHETO
OTpaXeHUs

bu6mmoreka [IOK
https://m.edsoo.ru/bc2e55cd

112,123,
1.3.1,33

68

Pemrenue 3agau Ha
MMPUMEHEHHE 3aKOHOB
OTPaKEHUS U
MPETOMIICHHUS CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/49d830a9

1.2.3,3.1.1,
3.2.2

69

XoJ1 ny4der B IpU3Me.
Hucnepcus ceera.
CIoxHbIN cOCTaB
Oenoro ceera. Lser

bu6moreka [IOK
https://m.edsoo.ru/d8elc3be

70

JInnsel. DokycHoe
paccTosiHuE U
ONTHUYECKAs CHJIA
JIMH3bI

bubnuorexa [JOK
https://m.edso0.ru/60441359

112,123,
1.3.1, 3.3

71

[Toctpoenne
M300paxKeHMi B TMH3aX
U UX CUCTEMaX.
VYBenuueHue JIMH3bI

bu6mmoreka [IOK
https://m.edsoo.ru/bb53b1d5

112,123,
1.3.1, 3.3



https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5

Pemenue 3aay Ha

1.2.3,3.1.1,

MOCTPOCHUE 3.2.2
72 H300paKeHu bubmiorexa HOK
p ’ https://m.eds00.ru/5a868f09
MOJTY4aEMBIX C
IIOMOIIBIO JIUH3
73 I'na3 xak onTuyeckas bubnuoreka IIOK
cucTeMa https://m.edsoo.ru/ecd480a2
Pemenne 3amauy. 1.2.3,3.1.1,
[Ipenensr 3.2.2
74 MPUMEHUMOCTH brbmorexa [IOK
P . https://m.edsoo.ru/cd174a10
TreOMETPHYCCKOM
OIITHKH
75 CkopocTh cBeTa U bu6mmoreka [IOK 1.1.2,1.2.3,
METO/IbI €€ U3MEPCHHUSI https://m.edsoo.ru/f32aab06 1.3.1, 3.3
76 Jlienepens caeta bubnuoreka [JOK 11.2,1.2.3,
p https://m.edsoo.ru/lel6ccbe 1.3.1, 3.3
bu6mmoreka [IOK 1.1.2,1.2.3,
" urepepenmus ceera https://m.edso0.ru/5fc0c638 1.3.1, 3.3
KorepenTHsie 1.1.2, 1.2.3,
UCTOYHUKU. Y CIIOBUS 1.3.1, 3.3
78 HABIIOICHIS bu6moreka [IOK
g https://m.edsoo.ru/c6416d48
MaKCUMYMOB U
MUHUMYMOB
79 Pellieite 3anat bubmuoreka [{OK 1.2.3,3.1.1,
A https://m.edsoo.ru/3061de2b 3.2.2
80 IIpumenenue bubnuorexa LIOK 112,123,
UHTEephEepeHINH https://m.edsoo.ru/668edbc8 1.3.1,33
81 Hudpaxmus ceera bubnuorexa [IOK



https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8

https://m.edsoo.ru/12ed04b5

JudpaknroHHas 1.1.2,1.2.3,
82 pewmérka. Ycinosue Bubnuoreka [TOK 131,33
HaOJII0IEHHS TJIaBHBIX https://m.edso0.ru/f998d964
MaKCHUMYMOB
83 Permrerie sanas bu6mmoreka [{OK 1.2.3,3.1.1,
https://m.edsoo.ru/d58c411a 3.2.2
[TonepeunocTs
84 CBETOBBIX BOJIH. bubmorexa HOK
https://m.edsoo.ru/e9890fe9
[Tonspuzanusa ceera
85 Permrere sanas bubmmoreka [JOK 1.2.3,3.1.1,
https://m.edso00.ru/c56¢8158 3.2.2
86 CBeToBbI€ SIBIICHUS B bubnuoreka [JOK
npupoje https://m.edsoo.ru/0b36363d
O060011eHuEe U 1.2.3, 3.1.1,
87 CHCTEMAaTH3aLus bubauroreka ITOK 3.2.2
3HAHUM MO TeMe https://m.edso00.ru/8a14748b
"Ontuka"
Konmponvnas paboma 1.2.3, 3.1.1,
88 no meme « Ceemosuvle bubmorera I[IOK 3.2.2
https://m.edsoo.ru/82315dd4
BOJIHBI»
['panump! 1.1.2, 1.2.3,
MIPUMEHUMOCTH 1.3.1, 3.3
KJIaCCHYECKOM
89 MEXaHUKU. 3aKOHBI bubmorera [JOK

QJICKTPOAUHAMUKU U
MIPUHIUAIT
OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c9bd77cb



https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb

90

[Toctynatsl
CIELMAJIbHOM TEOpUH
OTHOCHUTEIILHOCTH

bub6munoreka LIOK
https://m.edsoo.ru/c56f05ch

91

[IpocTpaHcTBEHHO-
BPEMEHHOW MHTEPBAJL.
[IpeoOpazoBanwms
Jlopenua. Ycmosue
MPUYUHHOCTH.
OTHOCHUTENHHOCTD
OJIHOBPEMEHHOCTH.
3ameieHre BpeMEeHU
Y COKpaleHHe UTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/d83742bb

112,123,
1.3.1,33

92

OHeprus U UMITyJIbC
PETATUBUCTCKON
YaCTHILIBI

bu6mmoreka [IOK
https://m.edsoo.ru/853a64fc

93

CBs13b Maccel ¢
SHEpPrueu u
HUMITYJIbCOM
PENATUBUCTCKOMN
YacTULIBI. DHEPrus
MOKOSI

bu6moreka [IOK
https://m.edsoo.ru/b6258ffa

112,123,
1.3.1,3.3

94

PaBHOBECHOE TEIIIOBOE
H3JIy4YCHUC

bubnuorexa [JOK
https://m.edsoo.ru/f54035a5

112,123,
1.3.1, 3.3

95

3akoH cMmelenus Buna

bubnuorexa [JOK
https://m.edsoo.ru/1c5ff752

112,123,
1.3.1, 3.3

96

KonTtponsHas pabora
10 TeM€ «JIEMEHTBI
TEOPHUH
OTHOCUTEIILHOCTH»



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

97 I'unoresa M. Ilinanka o bubmunoreka LIOK 1.1.2,1.2.3,
kBaHTax. POTOHEI https://m.edsoo.ru/a5ffa218 1.3.1, 3.3
98 DHEprusi ¥ UMIYJIbC bubmnoreka LIOK 1.1.2,1.2.3,
¢dboToHa https://m.edsoo.ru/7fb307ec 1.3.1,33
®oTo3ddexT. OnbITH Eub OK 112,123,
99 A.T. Cronerosa. nosmorexa L 1.3.1, 3.3
https://m.edso0.ru/8c68e5b9
3axonsl poTodddexTa
VYpaBHeHue 1.1.2,1.2.3,
DHHINTEHHA UT Eub 110K 1.3.1, 3.3
noInoTeKa
100 f‘bOToa(b(beKTa' . https://m.edsoo.ru/01ef4556
KpacHas rpanuna
dhoTorddexra
JlaBiIeHue cBeTa. Bub 110K 1.1.2,1.2.3,
noInoTexa
101 | Ombrrs I1. H. https://m.edso00.ru/64b4f966 131,33
JlebGenena
102 BouHoOBEIE cBOMCTBA bu6mmoreka [IOK 1.1.2,1.2.3,
JACTHIL https://m.edsoo.ru/f59cfcec 1.3.1, 3.3
Bousnbr ne bpoiins. 1.1.2, 1.2.3,
JlmuHa BOJIHEI JIe 1.3.1, 3.3
103 | Bpoiins u pazMepsl bubmmorexa TIOK
p p p https://m.edsoo.ru/5df8bafl
00J1aCTH JIOKAIN3aIUN
JBYDKYIICHCS YaCcTUIIBI
Koprmyckynsipro- bubnuoreka [JOK 1.1.2,1.2.3,
104 N
BOJIHOBOH yaliu3M https://m.edsoo.ru/8ccab62a 1.3.1, 3.3
1.1.2,1.2.3,
105 iﬁfaﬁ:}; Ha bubmorexa [TOK 131,33
p https://m.edsoo.ru/30dbal8c R
KpHCTaiax
106 | Cneuuduxka bu6mmoreka [IOK 1.1.2,1.2.3,



https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c

U3MEPEHUIi B https://m.eds00.ru/65783dec 131,33
MUKpPOMHUPE.
CooTHOIICHHS
HEONPENEIEHHOCTEN
Ieiizenbepra
107 Pemenue rpaduueckux bubnuoteka [JOK 1.2.3,3.1.1,
3a1a4 https://m.edso00.ru/e70195hd 3.2.2
108 Pemenue pacuéTHBIX bubmuoreka [JOK 1.2.3,3.1.1,
3a1a4 https://m.edsoo.ru/ee9b3182 3.2.2
Konmponvnas paboma 1.2.3,3.1.1,
109 | no memam: bubmorexa HOK 3.2.2
" https://m.edsoo.ru/c3de891a
"Ceemosvie keanmol
OMnbITHL IO 1.1.2,1.2.3,
HUCCIIEIOBAHUIO 1.3.1, 3.3
110 | cTpoenus aToma. bubmorexa [TOK
https://m.edso00.ru/312b750a
[Inanerapnas Mozienb
aToma Pesepdopaa
bubnuoreka [JOK 1.1.2,1.2.3,
111} Tocrynatst bopa https://m.edsoo0.ru/404dfa9a 1.3.1, 3.3
Bubl ciekTpos. 1.2.1, 1.2.3,
112 CriekTp ypoBHEH bu6mmoreka [IOK 1.3.1, 2.1.1,
SHEPruM aToMa https://m.edsoo.ru/cf74blla 3.1.1
BOJIOpOJIA
CHOHTaHHOE U BuGmiorexa LOK 1.1.2, 1.2.3,
113 | memyxcaentoe https://m.edso0.ru/f945d85¢ 131,33
U3ITy4YeHUE CBETa
bu6moreka [IOK 1.1.2,1.2.3,
114 | Jlasep https://m.edso0.ru/2288a0c4 1.3.1, 3.3



https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4

115

Hyxnonnas moxneins
anpa 'eitzenbepra-
WBanenko. 3apsn u
MacCOBOE YUCIIO AAPA.
H3oTomsl.
PapnoaktuBHOCTH

bubmnoreka LIOK
https://m.edsoo.ru/34ada5de

112,123,
1.3.1,33

116

3akoH
PaaroaKTUBHOTO
pacnaga. CBolicTBa
HMOHU3UPYIOIIETO
n3nydeHus. BiusiHue
PaIOaKTUBHOCTH Ha
YKUBBIE OpPTaHU3MBI.
Jloznmerpus

bu6mmoreka [IOK
https://m.edsoo.ru/aab98bef

112,123,
1.3.1,33

117

DHeprus CBsI3u
HYKJIOHOB B SIIpE.
SnepHbie CUIBI.
Jledekt macchl spa.
SnepHbie peakuum.
SnepHble peakTOpBl.
[TpoGembr
YHOPABIISIEMOTO
TEPMOSJIEPHOTO
CUHTE3A.
DKOJIOTHYECKHE
aCIEeKThI Pa3BUTHS
SAIEPHON DHEPIrEeTUKU

bu6moreka [IOK
https://m.edsoo.ru/ff1758d0

112,123,
1.3.1,3.3

118

MeTo bl perucrpanuu
U UCCIIEJOBAHMS

bu6moreka [IOK
https://m.edsoo.ru/lac08a5b

1.2,1.2.3,
1.3.1, 3.3



https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b

3JIEMEHTAPHBIX YaCTHLI.
OyHIaMEHTAIbHBIE
B3aUMO/ICHCTBHSL.
bapuonsl, Mme30HBI 1
JICTITOHBI.
[Ipencrasnenue o
CrannapTHOM MOJIeH.
KBapk-riroonnas
MO/IENb aIPOHOB

119

Konmponvnasn paboma
« DuzuKka amomHozo
a0pay

120

®du3uKa 3a npeaeaaMu
CrangapTHON MOJEINH.
Témuas marepus u
TEMHAs SHEPTUSL.
EnunctBo Duzmueckoit
KapTUHBI MUpa

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

112,123,
1.3.1,3.3

121

OTansl Pa3BUTHA
ACTPOHOMMUM. 3HaucHMNE
ACTPOHOMUHU

bu6moreka [IOK
https://m.edsoo.ru/ad73e145

122

I[IpumeHuMOCTH
3aKOHOB (DU3UKHU IS
0OBSICHCHUS TIPUPOIBI
KOCMHYECKUX
00BEKTOB. MeTodBI
aCTPOHOMHUYECKUX
HCCIIeJOBaHUI

bubnuorexa [JOK
https://m.edsoo.ru/39c44028

112,123,
1.3.1, 3.3

123

CoBpeMeHHbIE

bu6mmoreka [IOK

1.2,1.2.3,



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028

OIITHYCCKUEC
TEJIECKOIIBI,
PaIHOTENECKOTIBI,
BHeaTMoC(epHas
aCTPOHOMHS

https://m.edsoo.ru/4877aale

1.3.1,33

124

Bun 38€3mH0TO HEbA.
CosBes3ausl, spKue
3BE3/1bl, INIAHETHI, UX
BUJIMMOE JIBIIKCHHE

bu6moreka [IOK
https://m.edsoo.ru/aac588eb

1.2.1,1.23,
131,211,
311

125

ComHeyHas cucTeMa.
Connne. ConHeuHas
aKTUBHOCTE. MICTOUHUK
sHeprun CoJiHIIA U
3BE3]

bu6mmoreka [IOK
https://m.edsoo.ru/22748eb4

112,123,
1.3.1,33

126

3BE3/IbI, MX OCHOBHBIC
XapaKTEPUCTHKH.
Huarpamma
"CreKTpaIbHbINA KJIacc
— CBETHUMOCTB"

bu6mmoreka [IOK
https://m.edso0.ru/42169944

1.2,1.2.3,
1.3.1,3.3

127

3Be3 bl IJIaBHOU
MMOCJIEI0BATEILHOCTH

bu6moreka [IOK
https://m.edsoo.ru/b3cb766¢

1.2,1.2.3,
1.3.1,3.3

128

Buytpennee ctpoenue
3B€371. CoBpeMEHHbBIE
MPEACTABIICHUS O
MIPOMCXOKIACHUH U
spoJironuu CoJiHIIa U
3BE3. OTanbl )KU3HU
3BE3]

bubnuorexa [JOK
https://m.edsoo.ru/d09da494

1.2,1.2.3,
1.3.1, 3.3

129

Muneunsiii [yt —

bu6mmoreka [IOK

1.2,1.2.3,



https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494

Haia ["anakTuka.
THIIBI ralaKkTHK.
Yépuble OpIphI B AApAX
ralakTUK

https://m.edsoo.ru/7cd10a0a

1.3.1, 33,
211

130

Bcenennas.
Pacmmpenue
Bcenennoii. 3akon
Xab0mna. Teopus
Bosbiioro B3pbiBa.
PennkroBoe
M3JIyYCHUE

bu6mmoreka [IOK
https://m.edsoo.ru/3dbdf0d2

1.2,1.2.3,
1.3.1,33

131

Macmrabnas
CTpyKTypa Bcenennoil.
Meraranaktuka.Hepe
MEHHBIE POOJIEMBI
aCTPOHOMUHU

bu6mmoreka [IOK
https://m.edsoo.ru/ce234633

1.2,1.2.3,
1.3.1,33

132

dOuznueckuit
MPAKTUKYM I10 TEME
"UccneqoBanue
MardHUTHOTO MOJIS
MOCTOSTHHBIX
MarHuToB'" WM
"UccneqoBanue
CBOMCTB
(dheppoMarHeTukoB"
nnu "Uccienosanne
JCUCTBUS NOCTOSHHOTO
MarHuTa Ha pamKy C
TOKOM"

bubnuorexa [JOK
https://m.edsoo.ru/67361aef

1.2.1,1.2.3,
1.3.1,2.1.1,
3.11



https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/67361aef

133

Pusnueckuin
IIPaKTUKYM I10 TEME
"U3mepenue cuibl
Awmmnepa" win
"N3yuenue
3aBUCHUMOCTH CHJIBI
Ammnepa oT cuiisl ToKa"
unu "OnpeneneHue
MarHUTHON MHIYKIIUU
Ha OCHOBE U3MEPEHMUS
cuisl Amnepa”

bubmnoreka LIOK
https://m.edsoo.ru/fcae91e9

1.1.3,1.21,
1.2.3,21.1,
3.11,32.2

134

duznueckuit
MPAKTUKYM T10 TEME
"UccnemoBanue
SIBJICHMS
3JIEKTPOMArHUTHOM
WHAYKIUU'" W
"Onpenenenue
WHAYKIIMU BUXPEBOTO
MarHUTHOTO HOJIA"

https://m.edsoo.ru/c36658da

1.1.3,1.21,
1.2.3,2.1.1,
3.11,32.2

135

duznyeckui
MIPAKTUKYM I10 TEME
"UccneqoBanue
SIBJIEHUS
CaMOMHIYKIMHU" WU
"Cbopka Moaenu
ANEKTPOMAarHUTHOTO
regeparopa"

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

1.1.3,1.21,
1.2.3,21.1,
3.11,32.2

136

duznueckuit

bu6mmoreka [IOK

113,121,



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

MIPAKTUKYM I10 TEME
"N3mepenue nepuoaa
cBOOOIHBIX KOJICOaHUI
HHUTSHOTO H
MPYKUHHOTO
MasgTHUKOB"

https://m.edsoo.ru/5d159d35

1.2.3,21.1,
3.11,32.2

137

duzmueckuit
MPAKTUKYM T10 TEME
"IIpeoOpa3oBanue
SHEPTUH B MPY>KUHHOM
MasTHHKe"

bu6mmoreka [IOK
https://m.edsoo.ru/a28026bd

113,121,
1.2.3,21.1,
3.11,32.2

138

duznuecKuit
MPAKTUKYM T10 TEME
"UccneqoBanue
MEPEMEHHOTO TOKa
yepes
MOCJIeI0BATSIBHO
COEeIMHEHHDBIE
KOHJEHCATOP, KaTyIIKY
U pe3ucTop" win
"UccneqoBanue
paboThl HCTOYHUKOB
CBeTa B IIeNH
MepeMEHHOTo ToKa"

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

1.1.3,1.21,
1.2.3,21.1,
3.11,3.2.2

139

duznyeckui
MPaKTUKYM I10 TEME
"N3yuenue
rapamMeTpoB 3BYKOBOM
BOJIHBI"

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

113,121,
1.2.3,211,
3.11,32.2



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

139

Ou3nyeCKuit
MPAKTUKYM I10 TeMe
"N3mepenue
MoKa3aTens
MIpeIOMIIEHUS cTeKa"
umu "llonyuenue
n300pakeHus B
CHCTEME M3 IJIOCKOTO

3epKayia v JIMH3bI"

bubmnoreka LIOK
https://m.edsoo.ru/42569eal

1.1.3,1.21,
1.2.3,21.1,
3.11,32.2

140

duzmueckuit
MIPAKTHUKYM I10 TEME
"UccnemoBanue
3aBHCHMOCTH
(dhokycHOTO
PacCTOSTHUS OT
BelecTBa (Ha mpuMmepe
KUJKUX JIMH3)" UITH
"U3mepenue
(dhokycHOTO
paccTosTHUSA
paccenBarOIIUX JUH3"

bu6moreka [IOK
https://m.edsoo.ru/b879fb3f

113,121,
1.2.3,21.1,
3.11,32.2

141

duznyeckui
MPAKTUKYM I10 TEME
"HabGnroneaue
TudpaKinm,
uHTEpPEePEHITNH U

oJiIpru3anuun cBera'

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

113,121,
1.2.3,211,
3.11,32.2

142

duznueckuit
MPAKTUKYM I10 TEME

bu6moreka [IOK
https://m.edso0.ru/63756¢c47

113,121,
1.2.3,211,



https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47

"Onpenenenue
UMITyJIbCa ¥ SHEPTUU
PEISATUBUCTCKHIX
gacTuil (1o
dororpadusm TpekoB
3apsHKCHHBIX YACTHII B
MarHuTHOM ToJe)"

3.11,32.2

143

duznueckuit
MPAKTUKYM T10 TEME
"Usmepenue
nocrosHHOM [11anKka
Ha OCHOBE
HCCIICIOBAHUS
dboTorddexra" nnm
"UccneqoBanue
3aBUCHUMOCTH CHJIbI
TOKa Yepe3 CBETOANO/
OT HarpspKeHus "

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

113,121,
1.2.3,21.1,
3.11,32.2

144

duznyeckui
MPAKTUKYM I10 TEME
"UccneqoBanue
CHEKTpa Pa3peKeHHOTO
aTOMapHOTO BOJIOPOJa
1 U3MEPCHHE
MMOCTOSTHHOM
Pun6epra”

bubnuorexa [JOK
https://m.edsoo.ru/ec651eb8

1.1.3,1.21,
1.2.3,2.1.1,
3.11,32.2

145

duznueckuit
MPaKTUKYM I10 TEME
"UccneqoBanue

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

113,121,
1.2.3, 211,
3.11,32.2



https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e

panuoakTuBHOTO (poHA
C WCIIOJIH30BAHUEM
no3umMerpa’ uiu
"N3yuenue
MOTJIOIeHMs OeTa-
YaCTHI[ ATFOMUHUEM"

146

duzmueckuit
MPAKTUKYM T10 TEME
"HaOmroneHus
3BE3IHOTO HEDa
HEBOOPYKEHHBIM
IJ1a30M C
HCIIOJL30BaHUEM
KOMIIBIOTEPHBIX
MPUJIOKEHUN JIJ15
OTpeeICHUs
MOJIO)KEHUSI HEOSCHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHBIC CO3BE3/IHS
CeBepHOro noJiymapus
U sIpKue 3BE3b1" UK
"HabGnronenus B
TeseckoI JIyHsl,
IJIaHET, TYMaHHOCTEN
U 3BE3IHBIX
CKOIUICHUIH"

bu6mmoreka [IOK

https://m.edsoo.ru/1072021e

113,121,
1.2.3,21.1,
3.11,32.2

147

O06006111EHNE U
CHUCTEMATHU3ALIUS

bu6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

113,121,
1.2.3,1.3.1,1.3.



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed

3HaHuid. Poib pusuku 4,2.1.1,3.1.1,
Y aCTPOHOMHH B 3.2.2,
SKOHOMMYECKOH,
TEXHOJIOTHYECKOM,
COLMAJIBHOW U
THYECKOHU cepax
JESITEITLHOCTH
JeloBeKa
O0o0611EHNE U 1.1.3,1.2.1,
CHCTEMAaTHU3aLUs 1.2.3,1.3.1,
sHannii. Poabs 1 Mecto Bu6morexa LOK 1.3.4,2.1.1,

148 | ¢usuku u aCTpUOHOMI/II/I httos://m.edsoo.ru/18fL9F7C 3.11,32.2
B COBPEMCHHO
Hay4YHOU KapTHHE
MHUpa
O060011eHnEe U 1.1.3, 1.2.1,
CHUCTEMATH3ALNAA 1.2.3,1.3.1,
3gaHuil. Poib 1.3.4,2.1.1,
(bu3UYeCcKOi TeOpuu B 3.1.1,3.2.2
hopmupoBaHUHU
MpEeJICTaBICHUN O

149 (hbU3UYECKO KapTHHE bubmuoreka [JOK

MHpPa, MECTO
(buznuecKoil KapTUHBI
MHpa B 0011eM psay
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEICTaBICHUI O
pupoJie

https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

1.1.3,1.21,

150 Hrorosas bub6munoreka LIOK 1.2.3,1.3.1,
KOHTpPOJIbHAs paboTa https://m.edsoo.ru/b032fc4b 134,211,
3.1.1,3.2.2
O06001menue u 1.1.3,1.2.1,
151 CHUCTEMATHU3AINAA bubmnoreka LIOK 1.2.3,1.3.1,
3HAHWH 110 TeEME https://m.edsoo.ru/4e31b507 1.3.4,2.1.1,
"KunemaTtuka" 3.1.1,3.2.2
O0o0611EHNE U 1.1.3,1.2.1,
152 CHUCTEMAaTH3AINAA bu6mmoreka [IOK 1.2.3,1.3.1,
3HAHWH 110 TEME https://m.edsoo.ru/2dfbafch 1.3.4,2.1.1,
"Tunamuka" 3.1.1,322
O0o006111IEHNE U 1.1.3,1.2.1,
CHUCTEMAaTH3ALNA 1.2.3,1.3.1,
153 | 3Hamwmii 0 Teme Eg{iﬁ‘gjﬁ)gﬁgcca s 1.3.4,2.1.1,
"CraTka TBEpJ0TO 3.1.1, 3.2.2
Tena"
O060011eHuEe U 1.1.3, 1.2.1,
CHUCTEMATH3ALNAA 1.2.3,1.3.1,
154 | 3HaHUi M0 TEeMe bubmorexa [TOK 1.34,21.1,
https://m.edsoo.ru/32a4d1a0
"3aKOHBI COXpaHEHUS B 3.1.1, 3.2.2
MexaHuKke"
O06006111EHNE U 1.1.3,1.2.1,
CUCTEMATH3ALUA 1.2.3,1.3.1,
155 3HAHUMU II0 TEME bu6mmoreka [IOK 1.34,2.1.1,
"OCHOBEI https://m.edsoo.ru/ed440ca8 3.1.1, 3.2.2
MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”
156 | OO6o00Omenne u bu6mmoreka [IOK 1.1.3,1.2.1,



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8

CHUCTEeMaTH3aIUs https://m.edso00.ru/c63f7c10 1.2.3,1.3.1,
3HAHHH 10 TeMe 1.3.4,2.1.1,
"TepmoaguHaAMUKA. 3.1.1,3.2.2
TemnoBele MaTUHEBL"
O06001menue u 1.1.3,1.2.1,
CHCTEMAaTHU3aLUs 1.2.3,1.3.1,
157 3HAHWH 10 TeEME bubnuoreka [JOK 1.34,2.1.1,
"ArperaTHbie https://m.edsoo.ru/1d36b5b1 3.1.1,3.2.2
COCTOSIHHSI BEIIICCTBA.
®dazoBble Iepexoap"
O0o006111IEHNE U 1.1.3,1.2.1,
158 CHCTEMATHU3ALU bubmmoreka LIOK 1.2.3,1.3.1,
3HAHWH 110 TEME https://m.edsoo.ru/3bf0def9 1.3.4,2.1.1,
"DnexkTpuueckoe moJje" 3.1.1, 3.2.2
O060011eHuEe U 1.1.3, 1.2.1,
CHUCTEMATH3ALNA 1.2.3,1.3.1,
159 | sHamHwmit 1o Teme E;‘S;‘;T:é‘; 38};145 reet 1.3.4,2.1.1,
"ITocTOSTHHBII T ' 3.1.1,322
AIEKTPUYECKUN TOK"
O060011eHuEe U 1.1.3, 1.2.1,
160 CUCTEMATH3ALNAA bu6moreka [IOK 1.2.3,1.3.1,
3HaHui 110 Teme "Toku https://m.edso0.ru/3d40077a 1.3.4,2.1.1,
B pa3JIMYHBIX cpenax” 3.1.1,3.2.2
O06006111EHNE U 1.1.3,1.2.1,
161 CHUCTEMATHU3AIH bu6mmoreka [IOK 1.2.3,1.3.1,
3HAHUM T10 TEME https://m.edsoo.ru/3b4c06ae 1.34,2.1.1,
"MaruutHoe moJe" 3.1.1, 3.2.2
162 PesepBHBIil ypok. bubmmoreka [JOK 1.1.3,1.21,
O06001menue u https://m.eds00.ru/053e2248 1.2.3,1.3.1,



https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

CHCTEMaTHU3aIus 1.3.4,2.1.1,
3HAHHH 10 TeMe 3.1.1,32.2
"DJIeKTpOMAarHuTHas
UHIyKIus"
PesepBHbIit ypok. 1.1.3,1.2.1,
O06001menue u 1.2.3,1.3.1,
163 CHUCTEMATHU3AIINA bu6moreka [IOK 1.34,2.1.1,
3HAHUH 110 TEME https://m.edsoo.ru/d6310bfd 3.1.1,3.2.2
"MexaHn4ecKue
KosieOanus"
PesepBHbIit ypok. 1.1.3,1.2.1,
O0o006111EHNE U 1.2.3,1.3.1,
164 CHUCTEMAaTH3AINAA bu6mmoreka [IOK 1.34,2.1.1,
3HAHUU 110 TEME https://m.edsoo.ru/5e2bb83d 3.1.1, 3.2.2
"DneKTpOMarHUTHbIE
KoyieOaHus"
PesepBHbIit ypok. 1.1.3, 1.2.1,
O060011eHuEe U 1.2.3,1.3.1,
CUCTEMATHU3ALNAA 1.3.4,2.1.1,
165 | 3Hauwuii o TeMme Eubmaorexa ITOK 3.1.1, 3.2.2
https://m.edsoo.ru/96a7a2dd
"MexaHn4ecKue u
AIEKTPOMArHUTHBIC
BOJIHBI"
PesepBHbIii ypoK. 1.1.3,1.2.1,
O06006111EHNE U 1.2.3,1.3.1,
166 | cucremarusanus bubmorexa ITOK 1.3.4,2.1.1,
. https://m.edsoo.ru/52ad1603
3HAHUU II0 TEME 3.1.1, 3.2.2
"Ontuka"
167 | PesepBHBIii ypOK. bu6mmoreka [IOK 1.1.3,1.2.1,



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603

O06o0meHue u https://m.edsoo.ru/5bec1c65 1.2.3,1.3.1,
CHCTEMaTHU3aIus 1.3.4,2.1.1,
3HAHWH 10 TeMe 3.1.1,3.2.2
"OcnoBsl CTO"
PesepBHbIit ypok. 1.1.3,1.2.1,
O06001menue u 1.2.3,1.3.1,
168 CHUCTEMATHU3AIINA 1 bu6moreka [IOK 1.34,2.1.1,
3HAHUH 110 TEME https://m.edsoo.ru/f7c59d38 3.1.1,3.2.2
"KopnyckynsipHo-
BOJIHOBO# myayin3m"
PesepBHbIit ypok. 1.1.3,1.2.1,
O0o006111EHNE U 1.2.3,1.3.1,
169 | cucremarm3anus 1 bubmmorexa TIOK 1.3.4,2.1.1,
. https://m.eds00.ru/1f511654
3HAHUU 110 TEME 3.1.1, 3.2.2
"®du3uka aroma"
PesepBHBIit ypok. 1.1.3, 1.2.1,
O06001IeHnEe U 1.2.3,1.3.1,
CUCTEMATH3ALUAA 1.3.4,2.1.1,
170 | sHaHwmit o Teme 1 bubmmorexa IOK 3.1.1,32.2
https://m.eds00.ru/905c5ce0
"duznka aTOMHOTO
siIpa M DJIEMEHTAPHBIX
gacTuir"
OBILIEE KOJIMYECTBO 170 16

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBATh HAa MpPUMeEpax poiib U MECTO (PHU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4HOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

YuuThIBaTh TpaHUIIBl MPUMEHEHUS H3YyYEHHBIX (DU3MUECKUX MOJeNeH:
MaTepuagbHas TOUKa, HHepLHaibHasl cucTeMa OTCUETA, aOCOIIOTHO TBEPI0E
TE€JI0, UACAIBHBIN Ia3; MOJEIIH CTPOEHUS T'a30B, KUAKOCTEN U TBEPIBIX TEll,
TOYEYHBIN ANIEKTPUUECKUN 3aps]l — TP pelIeHUH PU3NYECKUX 3a]1a4

10.3

PacnioznaBath pusnueckue sBieHus (MpoIecchl) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOPUH CTPOCHMUS
BEIIECTBA U JJEKTPOAMHAMHMKH: pPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJieHUue Tel, JBUXKEHHE I10
OKPY)KHOCTH, WHepLus, B3auMojeicTBue Tten; AuPy3us, OpoyHOBCKOE
JBYD)KEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX T, U3MEHEHHE 00bEMa Tel
IpU HarpeBaHUM (OXJIAXKJEHUM), TEIUIOBOE PpaBHOBECHE, HCIAPEHHUE,
KOHJIEHCAllMsl, IJIaBJIEHUE, KPUCTAIIM3AalKs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBSI3b
MEX]ly IapaMeTpaMH COCTOSHUS raza B U30MPOLECCax; dIEKTpU3aLus Tell,
B3aMMOJICHCTBHE 3apsI0B

10.4

OnuceIBaTh MEXaHUYECKOEC JABYMKCHHUE, UCIIOJIb3Ysl (bI/ISI/ILICCKI/IC BCJIIMYHHBI.
KoopAuHaTta, IIyTh, IEPEMCHICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TC€Jjia, CUiIa,
HUMITYJIBC  TCJIa, KHHETUUYCCKAA OHEPIudA, IOTCHHUAJIbHAA  OHCPIUs,
MEXaHHU4YCCKas pa60Ta, MCXaHHUYCCKAasA MOIIHOCTh, IIpU  OIHMCAaHUHU
IMIPpaBUJIbHO TPAKTOBATH (bI/ISI/I‘ICCKI/Iﬁ CMEICJI HCIIOJIB3YEMBIX BECIWYHH, HUX
0003HAYEHUS U CAWHHNIIBI, HAaXOIUThb Q)OpMYHLI, CBA3BIBAIOIIUC HNAHHYHO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh M3y4YEHHBIE TEIJIOBbIE CBOWCTBA TN M TEIUIOBBIE SBJICHUS,
UCNOJb3Ys (U3NYECKHUE BEIMUYUHBL: JaBlIEHUE ra3a, TeMIepaTypa, CpeaHss
KUHETHYeCKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CpPEIHEKBaJApaTU4YHAsl  CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabdora rasa, Ko3(QQHUIHMEHT MNOJE3HOro JeicTBUA
TEIJIOBOTO JIBUraTeNsl; MPU OMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBIC]I MCHOJIb3yEMBIX BEIWYHMH, UX O0O3HAYECHUS W €AWHUIBI, HaXOJIUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYI (DU3MYECKYI0 BEJIMYMHY C APYTUMHU
BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKHUC CBOICTBaA BCIICCTBA n
OJICKTPUYCCKHUC SIBJICHUA (HpOI_ICCCBI), HCIIOJIb3YyA (I)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI:




JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE II0JIe, HAIpPsHKEHHOCTh — I10JIH,
IIOTEHIMAJl, PAa3HOCTh IIOTEHLIUAJIOB; IIPY ONKMCAHUM NIPABUIIBHO TPAKTOBATH
(Gu3nYeCKUil CMBICT UCTIOIB3YEMBIX BETMUYMH, UX 0003HAYCHUS U €JMHHULIBI,
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIMYHMHY C
JPYTMMHU BETUYMHAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIIONB3YS (hPU3NYECKHE
3aKOHBl M NPUHLUIBL 3aKOH BcemupHoro Tsrotenus, |, Il u Ill 3akons
HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPIHM, 3aKOH COXpPaHEHUs
UMIyJbCa, [PUHLUI CYNEPHO3ULMHM CUJ, MPUHLUI PaBHOIPABUS
WHEPLHAIBHBIX CHUCTEM OTCYETA; MOJIEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
SHEPruu TEIUIOBOTO JBIKEHUS MOJIEKYJI C aOCOJIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsina, 3akoH KyroHa; mpu 3ToM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCcKOoe BBIpAXKEHHE M yCIOBUS (IpaHHUIBL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB,  pa3iuyaTh yCJIOBUS HUX  0€30MacHOTO
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MPOIIECCOB C MCIIOJIL30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; IPH ITOM
dhopmynupoBaTh mpobaemMy (3a7ady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUS, MPOBOAUTE OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IIpsAMBIE U KOCBCHHBIC HN3MCPCHUA (1)1/13I/I‘IGCKI/IX BCJIIMYHH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJIBLHBIA CIIOCO0 HN3MCPEHUA W HCIIOJIb30BaTh
HN3BECTHBIC METOAbI OLICHKN HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

UccnenoBaTh  3aBUCHUMOCTH  MEXIYy (PU3MUYECKUMHU  BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM TPSAMBIX H3MEpPEHUil; MpuU 3ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpPOBaThb  pPE3YyNbTaThl  MOJYYECHHOM  3aBUCHUMOCTHU
(¢u3nuecKkux BENWYMH B BuJe Tabnaui ¥ rpaduKoB, AeJaTh BBIBOJBI IO
pe3yapTaTaM HCCIEI0BaHUS

10.12

CobmnronaTh npaBuia 6€30MaCHOrO TPya MPU MPOBEJCHNUN UCCIIEI0BAaHUIN B
paMKax  y4eOHOro  HSKCIepUMEHTa, y4eOHO-MCCIIENOBATENbCKONH U
IPOEKTHOM JEATENbHOCTU C UCHOJIb30BAHUEM U3MEPUTENIbHBIX YCTPONCTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pematp pacu€rHple 3agauyu C SBHO 3aJaHHOW (PU3MYECKOW MOJENbIO,
UCTIONB3Ys (PU3UYECKHE 3aKOHBI M MIPUHIIUIIBI; HA OCHOBE aHANU3a YCIOBHUS
3a/1au BBIOMpATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3UUECKHE BEIUYMHBI
u ¢Gopmyibl, HeoOXoAMMBIE ISl €€ pelIeHHs, MPOBOAUTH pPACUETHl U
OIICHUBATh PEAILHOCTh MOJYUEHHOTO 3HAaYCHUS (PU3UIECKON BETUUHUHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyu: BBICTPAaNBATh JOTHUYCCKHU
HCTIPOTUBOPCUUBYIO ILCIIOYKY paCCY)KIlCHI/Iﬁ C OHOpOfI Ha H3YUYCHHBLIC




3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

10.15

Hcnonb3oBarh  mpu  pelieHMH  yuyeOHBIX  337ad  COBpPEMEHHbIE
WHGOpPMAIIMOHHBIE ~ TEXHOJOTMHM  JUIi  IOWCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpETallMM M MPEACTaBICHUS Y4YEOHOM U Hay4dHO-NOIYJISPHOU
UHPOpPMALMK, TOJYYEHHOW U3 pa3NUYHBIX HWCTOYHHUKOB; KPUTHUECKH
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH(POPMALUIO

10.16

[IpuBoaUTE NpUMEpPHI BKJIa/la POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHUE IPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJOTHU

10.17

Hcnonb3oBarh TeopeTnyeckue 3HaHUS MO (U3MKE B MOBCEAHEBHOW KU3HU
g obecriedeHust Oe30macHOCTH Mpu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, IUIS COXPAaHEHHs 3/I0POBBS M COOIIOICHUS
HOPM 3KOJIOTHYECKOI0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

Paborats B rpynmne€ ¢ BBIIOJHCHHEM Pa3jJInYHbIX COLMWAJIbHBIX pOJ'IGI\/JI,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATILHO PACIIPEACATh 00S3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CHUTYAllMAX, AaACKBATHO
OLCHMBATb BKJIaJ KaXJIOro MW3 Y4YaCTHUKOB TPYIIbI B PCIICHHUC
paccMaTpuBaeMoin MPOOIEMBI

11 KIJACC

Kon
NpoBepPsieMoro
pe3yJabTarTa
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IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o001ero o0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOUW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOUN TEXHUKU
U TEXHOJIOTUH, B MPAKTUYECKON NESATENbHOCTH JIOACH, LEIOCTHOCTh M
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4uUTHIBATH IpaHUllbl TIPUMCHCHUA H3YUYCHHBIX (1)H3H“I€CKI/IX MOJICIICH:
TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsan, sAA€pHass MOACJIb aTOMa, HYKIIOHHasA
MOJACJIb aTOMHOI'O sApa IIpUu pCIICHUN (I)I/ISI/I‘ICCKI/IX 3aJa4

11.3

Pacrio3HaBath ¢pu3uueckue siBieHus (MPOIEecChl) B OOBICHATh UX HA OCHOBE
3aKOHOB 93JICKTPOJMHAMUKHA W KBAHTOBOM (U3UKH: 3JIEKTpUYECKas
POBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, AJIEKTPOMATrHUTHAS WHIYKIUS, ICHCTBHE
MAarHUTHOTO TIOJSl HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsij,
AJIEKTPOMArHUTHbBIE KOJICOaHUs u BOJTHBI, NPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPAXKEHHE, TpeOMICHHe, HHTepdepeHus,
nudpakius U MoJIIpU3alvs CBETa, AUCIEPCUs CBETa, (POTOIEKTPUUCCKHIA
addekt (poTtodddexT), cBETOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJIOPOJA,  ©CTECTBEHHAas W HMCKYCCTBEHHas




Paa0aKTUBHOCTD

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBa (BHCKTpI/I‘-IeCKI/Ie, Mar"HuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJUMOCTb pA3JIMYHBIX Cped) U
JJIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECCHI), HCIOJB3yd  (hu3nyecKue
BEJIMYMHBL: AJICKTPUICCKUI 3apsi, CHUJIa TOKA, SJICKTPUUISCKOE HaAIPsDKEHUE,
AJIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHmanos, IJC, paborta
TOKAa, WHIYKIMS MarHuTHOTO ToJiA, cuwia Awmmepa, cuia JlopeHia,
WHAYKTUBHOCTb KAaTYIIKHW, SHCPIUs SJICKTPHUYCCKOIO U MAarHuTHOT'O HOJ’IGﬁ,
NepuoJl U YacToTa KOJICOAHWH B KOJIEOATEIBHOM KOHTYpE, 3apsi M CHja
TOKa B TIpPOIllECC€ TapMOHHMYECKHX OJEKTPOMArHUTHBIX KOJICOAHMI,
(OKyCHOE pacCTOSHHE W ONTHYEeCKas CHJla JIMH3BI; TNPU  OINMUCAHUHU
IMpaBHUJIbHO TPAKTOBATbH @HSquCKHﬁ CMBICJI HCIIOJIB3YEMbBIX BECJIWMYHH, HUX
0003HaYeHMs] U EIUHMIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLIUE JIAHHYIO
(hU3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

115

OnuchiBaTh M3YYCHHBIC KBAHTOBBIE SIBJICHHS W TPOIECCHI, HCIOIB3YS
(br3UYecCKre BETUYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI
W YacToTa CBeTa, PHEpPrus M HMIYJIbC (POTOHA, MEepHoJ] NoJypacrnana,
SHEPTHsl CBS3W ATOMHBIX SJIep; MPH ONMUCAHWU TPABWIBHO TPAKTOBATH
(bUBUYECKU CMBICT HCTIOIB3YEMbIX BETUYHH, UX 0003HAUYCHHS U €IUHUIIBI;
yKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIMYHUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITH 3HaU€HUE (PU3NIECKON BETMYUHBI

11.6

AHanu3upoBath pU3NUECKHUE MPOIIECCHI U SBICHUS, UCIONb3Ysa (PU3NUECKUE
3aKOHBI W TpPUHLOMIBL: 3akoH OMa, 3aKOHbI TOCJIEIOBaTENIbHOTO U
napajuieIbHOTO COEANHEHHUs POBOJAHUKOB, 3akoH J[xoynsa — Jlena, 3akox
ANIEKTPOMArHUTHOM MHIYKIWUU, 3aKOH MPSAMOJMHEHHOTO pacipOCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJOMJICHHUS CBETAa, YpaBHEHHE
OiiHmTeitHa g GoTtoddderra, 3aKOH COXpaHEHHUS DSHEPIUu, 3aKOH
COXPAaHEHHUS MMITYJIbCa, 3aKOH COXPAaHEHHUS 3JIEKTPUUECKOIo 3apsjia, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTyIaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmaza; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE UM YycloBHs  (TpaHMIbI,  00JIaCTH)
IPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIllpaBJICHUC  BCKTOpa HWHAYKIHUHW  MArHuTHOTO  IIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpouTh M ONHCHIBATh H300paKECHHUE, CO3/1aBa€MOE IUIOCKHM 3EPKaJIOM,
TOHKOHW JTUH30U

11.9

BbITIONHATE AKCHEPUMEHTHI M0 HCCIEA0BAHUI0 (DU3MUECKUX SIBICHUHA U
MPOIIECCOB C UCTIOIH30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUI; TPH 3TOM
(dbopmynupoBaTh mpobraemy (3agady) ¥ THIIOTe3y Y4eOHOTO IKCIEPHUMEHTa,
coOuparh YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHHUSI, MPOBOIUTH OTBIT
1 (OPMYITUPOBATH BBHIBOIBI

11.10

OCYH.[GCTBJ'IHTL MpsIMBIC U KOCBCHHBIC HN3MCPCHUA (I)I/ISI/I‘{CCKI/IX BCJIIMYHMH,
Ipru 5TOM BLI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 U3MCPCHUSA U HUCIIOJIb30BATH




M3BECTHBIE METO/IbI OLICHKH IIOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH C HCHOJIH30BAHUEM
NPSIMBIX M3MEPEHUH; TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH
pe3yabTaThl TOJMYYEHHOW 3aBHCUMOCTH (DM3WYECKUX BEIWYMH B BUJE
TaOuIl U TPaUKOB, IETaTh BBIBOAKI 110 Pe3yIbTaTaM HCCIICIOBAHMUS

11.12

CoGumroath nipaBuiia 0€30MaCHOTO TPy/ia MPH MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOro  JKCIIEPUMEHTAa, Y4EeOHO-HCCIICIOBATEIbCKOW U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHHUEM N3MCPUTCIbHBIX YCTpOI\/JICTB u
1a060pPaTOPHOTO 00OPYIOBAHUS

11.13

Pemats pacu€rHble 3agauyu C SBHO 3a/JlaHHOM (PU3MYECKOW MOJIENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI U ITPUHIUIIBI; HA OCHOBC aHaJIN3a YCJIOBUA
3aJa4u BI)I6I/IpaTB (1)I/I3I/I‘-ICCKyIO MOACIb, BBIACIATH (1)I/I3I/I‘IGCKI/I€ BCINYHNHBI
n ¢GopMyabl, HeOoOXOquUMbIE Al €€ pelleHus, NMPOBOJUTH pacuérel U
OLCHUBATH PCAIbHOCTH MMOJTYUCHHOI'O 3HAYCHU A (1)1/131/ILIGCKOI>'I BEINYHNHBI

11.14

Pemrate KaueCTBEHHbBIE 3a/1a4u: BBICTPANBATh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PpAaCCYyKJCHHM C ONOpPOM Ha W3Yy4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

11.15

Ucnonb3oBath  mpu  pelmieHUHd  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
nH(pOpPMallMOHHBIE  TEXHOJOTMU Ui  TIOUCKa,  CTPYKTYpPUpPOBaHUS,
UHTEpIpeTali M MpeACTaBlIeHUs Yy4eOHOW U Hay4HO-TIOMYJSPHOU
nHdopMaluy, TOJIYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATh TPHUHIMIBI JCHCTBUS MAalIWH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS HUX O€30MacHOr0 MCMOJb30BaHUS B
MOBCE/IHEBHOM JKU3HU

11.17

[IpuBoAMTE MpUMEpPHI BKJIa/1a POCCUMCKHUX U 3apyO0eKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBACHEHHE IPOIECCOB OKPYXKAIOIIETO MHUpPA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTH

11.18

Hcnonp3oBaTh TeOpETUYECKUE 3HAHUS N0 (PU3HMKE B TIOBCEIHEBHOW KU3HU
st obecrieueHnss O€30MAaCHOCTH TIpH  oOpalleHuH ¢ mpubopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHsS 3JI0pPOBbS M COOJIOICHUS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPY)KAIOIICH cpelie

11.19

PaGotrate B rpymme C BBIOJHEHHWEM pPa3UYHbIX COLMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PALMOHAILHO PaCHpeeNsiTh 00sI3aHHOCTH U
IUTAHUPOBATh JIEATENIbHOCTh B HECTAaHAAPTHBIX CHUTYaIUsAX, aJeKBATHO
OLIEHMBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYNIbl B pEUIEHUE
paccMaTpuBaeMoi mpoOiIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox mposepsiemoro

pasaejia 3JJEMEHTA

HpOBepﬂeMble JIEMEHTLI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupozae. Haydnele meTonbl
MIO3HAHUSA OKpyXKaromero Mupa. Pons skcriepumenta
M TEOpUM B IIPOLECCE TO3HAHUA MPUPOIBI.
OKCIEpUMEHT B (U3HKE

1.2

MonenupoBanue (bu3rUecKux SIBJIEHUU Hu
npoueccoB. Hayunble rumnortessl. ®dusnyeckue
3aKOHBI W Teopuu. ['paHUIBI NPUMEHUMOCTH
¢usznyeckux 3akOHOB. [IpUHIUMII COOTBETCTBHUA.
Ponp u wmecro ¢usuku B (POPMHUPOBAHUU
COBPEMEHHOM  HAy4yHOM  KapTUHBI MuUpa, B
MPAKTHYECKOHN AESITETbHOCTH JII0IeH

MEXAHUKA

KNMHEMATHKA

211

Mexannueckoe NBIDKECHHUE. OTHOCHUTENBbHOCTD
MexaHnyeckoro nBmwxkeHusa. Cucrema oTc4Yéra.
Tpaekropus

2.1.2

[lepememnienne, CKOpocTb (CpeAHssI CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOMN
TOYKH, UX MPOEKIUU Ha OCU CHUCTEMbI KOOPAMHAT.
Clio)xeHue nNepeMeILeHUI U CII0KEHUE CKOPOCTEN

2.1

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
IBUKEHHe. ['pa@uku  3aBUCHUMOCTH  KOOPAMHAT,
CKOPOCTH, YCKOpPEHHS, MyTH U IepeMelIeHUs
MaTepuaIbHOU TOUYKU OT BpEMEHU

214

CBoOoaHOE MmajieHue. Y CKOpeHue CBOOOTHOTO
ajcHus

2.15

KpuonuneitHoe JIBIDKCHHE. PaBHoMepHOE
JBU)KEHUE MAaTE€pPUAIIbHOW TOUYKU IO OKPYKHOCTH.
YrnoBas cKOpOCTb, JTUHEWHAs CKOpocTh. [lepuon u
yacroTa. L{eHTpocTpeMuTenpHOE yCKOPEHUE

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETDP, ABUKCHUC
CHaps 0B, HCITHBIC U pECMCHHBIC IIEpCaadn

2.1.7

[Ipaktnyeckue paboTbl. M3MepeHHe MIHOBEHHOM
ckopoctu. lccnenoBaHue COOTHOLICHHUS MEXIY




NyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIE PAaBHBIC MPOMEXKYTKH BPEMEHHU
IpU PaBHOYCKOPEHHOM JBM)KCHUU C HavYaJbHOU
CKOpPOCTBIO, PaBHOW HYyJIO. M3ydeHue [BUKEHHS
mapuka B BA3KOW KHUJIKOCTU. M3ydueHue NBHKEHUSA
Tesa, OpPOIIEHHOT0 TOPU30HTAIBLHO

2.2

JTMHAMUKA

221

[Ipuanun  otHocurensHOocTH ['aymmnes. IlepBbiid
3akoH HprotoHa. IHepuuanpHble CHCTEMBI OTCUETaA

222

Macca tena. Cuia. [TpyHIMI Cynepno3uiyuu cui

2.2.3

Bropoii 3akoH HproTOHA 151 MaTepuanbHOM TOUKHU B
uHepuuanbHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA 1711 MaTepuanbHBIX TOUEK

224

3akoH BceMHUpHOTO TsaroTeHus. Cuiia TKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tema

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHHs
CKOJIbKEHUSI U cuiia TpeHus nokos. Koapdunuent
Tperust. Cuina cOnpoTUBJICHUS MPU JBMKEHUU Tela
B )KMJKOCTHU WJIU rase

2.2.7

[TocTymarenbHOe W BpalIaTSIIBHOE  JIBHIKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoOMEeHT cuiabl OTHOCHUTENBHO OCH BpalleHHs.
[1neyo cuibl. YcnoBusi paBHOBECHUS TBEPAOTO TEJa B
15(0(0)

2.2.9

Texandeckue YCTpOﬁCTBaI IIOAIMITHUKH, IBHXXCHHUEC
HNCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboThl. M3ydeHuwe  JIBUKEHHS
Opycka Mo HAKJIOHHOM IUIOCKOCTH TOJ JeicTBHEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCMMOCTH CHIT
VIPYrOCTH, BO3HUKAOIUX B JAehopMUpyeMoOit
NpY)XHHE M PE3MHOBOM 00pasiie, OT BEJIUYUHBI UX
nepopmanuu. VccnenoBanue yclIOBHI paBHOBECHS
TBEPAOTO TeNa, UMEIOIIETO OCh BPAILECHHS

2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

231

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIBI 1 UIBMCHCHUC
HUMITYJIbCa TCJ1a

2.3.2

3akoH coxpaHeHus nMmiyiasca B MCO. PeakruBHOE
JBUKEHHE

2.3.3

PaGora cunel




2.34

MouHoCcTE CHIIBI

2.35

Kunernyeckass »53Heprus MaTepUAIBHOW  TOYKH.
Teopemao KWNHETUYECKOW SHEPIUU

2.3.6

[TorennnaneHasa sHeprus. [loTeHnumanbHas >HEprus
yIpyro nepOpMUPOBAHHOM MIPYXHUHBI.
[NoTenumansHas YHEPTUs Tesa BOIM3H TOBEPXHOCTH
3eMiu

2.3.7

[loTennmanpHble 1 HEMOTEHIMAIbHbBIE CHIIbL. CBSI3b
paboThl HENOTEHLHMAIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM HHEpruu CUCTEMBbI Tel. 3aKOoH
COXPAaHEHHUS MEXaHUYECKOMN SHEPTUu

2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4eckue  yCTpOMCTBA:  JBWIXKEHUE  PAKeT,
BOJIOMET, KOTEp, NPYKUHHBIN TUCTOJIET

2.3.10

[IpakTuueckue paboTsl. M3yueHue cBa3u ckopocTeit
TeJ Mpu Heynpyrom ynape. MccnenoBanue cBsi3u
paboThl CHWJIBI C HW3MEHEHHEM MEXaHUYECKOU
SHEpPruu Tena

3 MOJIEKVJISIPHAS ®U3UKA U TEPMOAMHAMUKA

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU
OcHoBHbIE TMOJIOKEHHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE IBUKEHHE.
Hudbdysus. Xapakrep ABUKEHUS U B3aUMOCHCTBUS
YacTHII BEIlleCTBa
Mopnenu cTpoeHHs Ta30B, KHIKOCTEH U TBEPABIX

3.1.2 Tell U OOBACHEHHE CBOMCTB BeEIIECTBA HAa OCHOBE
3THUX MOJEIIEN

313 Macca MOJIEKYI. Konunuecto BEIIECTBA.

o [Tocrosinuas ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

uzmepenue. lllkana temneparyp Lenbcus
Mopens uneansHoro raza. OCHOBHOE ypaBHEHUE

3.1.5 MOJIEKYJIIPHO-KUHETHYECKOH TEOpUU HUJCabHOTO
rasa
AOcomoTHas TeMmrepaTypa Kak Mepa cpeaHei

3.1.6 KMHETUYECKON JHEPruu  TEIJIOBOTO  JIBMXKEHHS
yactui ra3a. [llkana remnepatryp KensBuna

317 VYpaBuenune Kianeiipona — MenzaeneeBa. 3akoH
JlanbToHa

318 I"a3oBbIe 3akoHbI. M30mporiecchl B uA€aIbHOM rase ¢

IMMOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMa,




u30Xxo0pa, u3odapa

3.1.9

TexHu4YecKre yCTpOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuueckue paboTsl. MI3MepeHre Macchl BO3ayXa
B KJIacCHOM KOMHate. McciaenoBaHue 3aBHCHMOCTH
MEXIy TIapaMeTpaMu COCTOSHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJAMHAMUWKA

3.21

TepmonnHamudeckas cucrema. Buyrpennss
SHEPrusl TEPMOJUHAMMUECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUA

3.2.2

KonuuectBo Temmotsl u  paboTta. BHyTpeHHss
SHEPIus OJHOATOMHOI'O UJEaIbHOIO rasa

3.2.3

Buant TeTJIOTIepeIauHn: TETIOMPOBOAHOCTb,
KOHBEKIIUS, W3IydeHHe. TermnoéMKOCTh  Tena.
VnaenrHasg  TemIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.24

IlepBblii  3akoH TepmoauHaMuKH. [IpumeHeHne
IIEPBOTO 3aKOHA TEPMOAMHAMUKH K H30IPOLIECCAM.
I'padmueckas nnTepnperanus padboTsl rasa

3.2.5

TenmoBrie MAaIlIUHEL. [TpunIUTIBI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi >HEpruu B
TEIJIOBBIX MamuHaxX. KoaddumueHnT moae3Horo
nevictus (nanee — KII1/]) termoBo#t mamunbl. [{uki
Kapno u ero KIIJ]

3.2.6

Bropoii 3akoH TepmomuHamMuku. HeoOpatumocTs
IpOLECCOB B Mpupoje. TerioBble JBUraTEIH.
DKonoruyeckue npoOiaeMbl TEIIOIHEPTeTUKH

3.2.7

Texnuyeckue yCTpONCTBA: IBUTraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktnueckue pabotel. M3mepenue yaenbHOUN
TEILUIOEMKOCTH

3.3

AT'PETATHBIE COCTOSHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

331

[TapoobOpazoBanue u koHaeHcauus. Vcmapenue u
KUIMIEHUEe. YJelbHasg TerioTa mnapooOpa3oBaHUs.
3aBUCHMOCTh TEeMIEpPaTypbl KUIICHUS OT JIaBJICHHUS

3.3.2

AOcComoTHas ¥ OTHOCUTENbHAS BIaXKHOCTh BO3IyXa.
Hacspiennsii nap

3.3.3

Tépnoe Tteno. Kpucramnuueckue u amopdHbie
Tena. AHMU30TPONUS CBOWMCTB KpUCTaJIOB. JKuakue
Kpuctaiisl. CoBpEMEHHbBIE MaTEpHAIIbI

3.3.4

IInaBnenue u KpucTtalsin3anus. VaenpHas TemioTa




iassieHus. Cyonumanus

3.35 YpaBHeHHUE TEIIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP U
336 HCUXPOMETP, KaJOPUMETpP, TEXHOJOTHH MOIYyYECHHUS
o COBPEMCHHBIX  MarepuagoB, B TOM  YHCIIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue pabotel. l3mMepeHue BiaXHOCTU
o BO3JIyXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 OnekTpuzanusi Tel. OJeKTpuyeckuid 3apsa. [[Ba
o BUJIA DIIEKTPUIECKHUX 3apsI0B
4.1.2 [IpoBOHUKH, TUIIIEKTPUKU U TIOJIYIIPOBOJHUKH
413 3aKOH COXpaHEHUs EKTPUIECKOTO 3apsaa
414 Bzaumonericteue 3apsinoB. 3akoH Kymnona
DIIeKTpruYecKoe ToJIe. HanpsxénnocTth
4.15 AJIEKTpUYECKOT0 mojsA. [lpuHumnm cynepno3uiuu.
JIlvHUM HANIPSDKEHHOCTH IEKTPHYECKOTO TOJIS
416 Pabora cuI ANEKTPOCTATUYECKOTO TOJIS.
o [ToTermman. Pa3HOCTh IOTEHIIMAIOB
4.1 [IpoBOMHMKKM U  [OUAJIEKTPUKA B  IMOCTOSHHOM
4.1.7 ANEKTPUIECKOM noJie. Jusnextpuueckas
MPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJEHCATOpa. DHEPrusi 3apsHKEHHOTO
KOHJIEHCAaTOpa
Texuuueckue yCTpoiicTBa: AJIEKTPOCKOIL,
419 AIEKTPOMETD, ANEKTPOCTaTUYECKas 3aIuTa,
o 3a3eMJICHHE  JJIEKTPOnpuOOpoB,  KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN TPUHTED
4110 [IpakTnueckue paboTHL. N3smepenne
o SIIEKTPOEMKOCTH KOHIEHCATOPA
ITOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJJAX
Ycnosus CYIIECTBOBaHMS MOCTOSIHHOTO
421 aNeKTpudecKkoro Toka. Mcrounnku Toka. Cuna Toka.
ITocTostHHBIN TOK
4.2 4.2.2 Hampsoxkenne. 3akon OMa 11 yyacTka LeTH
423 DIIEeKTpUYECKOe COITPOTUBJICHHUE. VY nensHOE
o COIPOTHUBIIEHHE BEIECTBA
424 [locnenoBarenbHOe, MapajieNbHOE, CMELIAHHOE

COCANHCHUC ITPOBOIHUKOB




4.2.5

Pabora »snexrpuueckoro Toka. 3akoH JDxoymas —
Jlenna

4.2.6

MoIIHOCTh QJICKTPHUYCCKOI'O TOKA

4.2.7

annekTpoBwkymas cuna (manee — OJJC) wm
BHYTPEHHEE CONPOTUBJICHHE HCTOYHHKA TOKA.
3aKkoH Oma  pgus MIOJIHOM (3aMKHYTOM)
aneKTpruuecKkon uenu. Kopotkoe 3ambikaHne

4.2.8

DNEeKTpOHHAs MPOBOJUMOCTb TBEPIABIX METAIIOB.
3aBUCHUMOCTb  CONPOTUBJIEHUS  METAJUIOB  OT
Temmeparypbl. CBEpXIpoOBOIUMOCTh

4.2.9

Onektpuueckuid TOk B  Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoauuku. CoOCTBEHHass U TpUMECHas
IPOBOAMMOCTh MOJIYNPOBOAHMKOB. CBolicTBa pP-Nn
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DIIEKTpUYECKAN TOK B JIIEKTPOIUTAX.
DIIEKTPOJUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DnekTpuuecknii TOK B ra3zax. CaMOCTOSITENBHBIA U
HECAMOCTOSITENbHBIA  pa3psia. PaszmuuHble  THIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue ycTpoicTBa: aMIIEpMETpP, BOJBTMETD,
peocTar, UCTOYHUKU TOKA, dJIEKTPOHArpeBaTeIbHbIe
pUOOPHI, AIEKTPOOCBETUTEILHBIE PUOOPHI,
TEPMOMETP COINPOTUBJICHUS, BaKyyMHBIH JHO[,
TEPMHUCTOPBI u dboTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaJIbBAHUKA

4.2.14

[TpakTuueckue paboThl. M3yueHue cMemaHHOTO
COEIMHEHUS PE3UCTOPOB.

M3mepenne DOJIC uUCTOYHMKA TOKa H  €ro
BHYTPEHHETO COINPOTUBIICHUSL. Habmronenue
ANEKTPOJIN3a

11 KIJACC

Kon

pa3nena

4

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS

SJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE IIOJIE. 9JIEKTPOMAT'HUTHA A MHAYKINA

43.1

ITocTosHubIE MAarHuThl. B3aumoeiicteue
MOCTOSIHHBIX MarHuTOB




MarnutHoe nosie. BekTop MarHUTHOW MHIYKIUH.
[IpuHnun cynepnozunuu. JIMHUM  MarHUTHOMN

4.32 UHIYKIK. KapTrHA JTHHUA MarHATHOW WHIYKIIHH
TI0JISI TOCTOSTHHBIX MAarHUTOB
MarauTtHO€E 1oJie MPOBOJHUKA C TOKOM. Kaptuna
JUHUN TOJI JUIMHHOTO MPSMOTO TPOBOJHUKA H
4.3.3 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHHMKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
MIPOBOJHHUKOB C TOKOM
434 Cunia AMmriepa, €€ MOIyJb ¥ HalIPaBJICHHUE
Cuna JlopeHnua, e€ Moaynb U HampabiCHHE.
4.3.5 JIBr>KeHME 3apsyKEHHOM YacTUIbl B OJHOPOJHOM
MarHuTHoM noJie. Pabota cunel Jlopenia
4.3.6 SIBJICHHE AIEKTPOMArHUTHOW WHIYKIIAN
4.3.7 [ToTox BEeKTOpa MarHUTHOM MHAYKLIUN
438 OJIC  wHaykuuu. 3aKOH  DJIEKTPOMArHUTHOM
o uaaykinu Papanes
Buxpeoe snekrpudeckoe nosie. 9JIC uHIyKIun B
4.3.9 IPOBOJAHMKE, JBWXKYILIEMCS IOCTYHAaTeIbHO B
OJIHOPOJHOM MarHWTHOM I0JIe
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTH. SABNeHHe camouHaykiuu. 2JC
e CAMOMHIYKIIMU
4.3.12 DHeprus MarHuTHOTO TIOJIS KaTYIIKA ¢ TOKOM
4.3.13 DIIEKTPOMAarHuTHOE T10JIe
Texuuyeckue ycTpoicTBa: MOCTOSHHbIE MArHUTHI,
4.3.14 AJICKTPOMArHUTHI, JICKTPOIBUTATEb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS MeYb
[IpakTnueckue paboTbl. M3ydeHHe MarHUTHOTO
MOJIS KaTyIIKH ¢ TokoM. MccnenoBanue neiicTBus
4.3.15 MOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.

HccnenoBanue SIBJICHHA SHGKTpOMaFHHTHOﬁ

WHTYKIIUA
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA
Konebarenbnast cucrema. CBoOoaHBIE KONIEOAHUSI.
5.1.1 l'apmonmnueckue xkonebanus. Ilepwon, dactoTa,
5.1 amMIuuTyAa u ¢asza konedaHui
5.1.2 [IpyxuHHBINA MassTHUK. MaTeMaTH4eCcKUil MasiTHUK
513 YpaBHeHHe TapMOHUYECKHUX KoJeOaHuH.

Kunemarnueckoen JUHAMHUYCCKOC OITMCAaHHC




KO0JIE0ATEIBHOTO JIBUKECHUS

5.1.4

[IpeBpamienue 5SHEpruM INpU TapMOHUYECKUX
kosnebanusax. CBs3pb aMIUIMTYAbI  KoJeOaHW
UCXOJHOW BEJIMUYUHBI C aMIUIMTyJaMu KoyieOaHUi
€€ CKOPOCTH U YCKOPEHUS

9.1.5

Konebarenbublit KOHTYP. CBobomaHbIe
ANIEKTPOMArHUTHBIE KOJIEOaHHUS B  HJICATHHOM
KOJIe0AaTeIbHOM  KOHTYpe. AHAIOTHUS — MEXIy
MEXaHHYECKUMH u AIIEKTPOMATHUTHBIMH
konebanusmu. ®opmyna TomcoHa

5.1.6

3akoH COXpaHCHUA OHEPTUHn B nacaJlbHOM
K0J1e0aTeIbHOM KOHTYpE

°.1.7

BrinyXcHHBIE MEXaHUYECKHUE KoJe0aHusl.
Pe3onanc. Pe3oHaHcHass kpuBas. BbIHyXIeHHbIE
AJIEKTPOMATrHUTHBIC KOJICOaHUSI.

5.1.8

[IepemeHnHsbIl TOK. CHHYCOMAAIBHBIN ITIEPEMEHHBII
TOK.

5.1.9

MOIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE H
JIEWCTBYIONIEE 3HAYEHNUE CHIIbI TOKA U HAIIPSKEHUS

5.1.10

Tpanchopmatop. IlpousBoacTBo, mepegada u
notpebieHue ANEKTPUYECKOM SHEPTHUHU.
OKOJIOTUYECKHE  PUCKA  TPU  IPOU3BOJICTBE
3JIEKTPUYECKON SHEPIUHU. Kynerypa
UCIIOJIb30BaHUS JIEKTPOIHEPTUU B TOBCEIHEBHOM
KUZHU

5.1.11

Texnuueckue YCTPOMCTBA: cericmorpad,
ANEKTPUYECKHI 3BOHOK, IMHUU 3JIEKTpoIepe1ad

5.1.12

[IpakTnueckue paboTHI. Uccnenoanue
3aBHCHMOCTH Mepro/ia MalbIX KoJeOaHu Tpy3a Ha
HUTH OT JJAUMHBI HUTH W MacChl Tpy3a.
HccnenoBanue mnepeMeHHOTO TOKa B LIENU U3
MOCIIEZIOBATEIbHO COSAMHEHHBIX KOHJIEHCATOPa,
KaTYIIKA U PE3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuueckue BOJIHBI, yCIIOBUS

591 pacrpoCTpaHEeHHUsL. [epuon. CkopocTb
pacrpocTpaHeHHs ¥ AJIUHA BoJHBL. [lonepednsie u
IPOJOJIbHBIE BOJIHBI

599 #HH#Par###  Untepdepenuus u - audpaxuus
MEXaHMUYECKUX BOJIH

593 3Byk. CkopocTh 3ByKa. ['poMKkocTh 3ByKa. BeicoTa

tToHa. TeMOp 3ByKa




5.24

DNEKTPOMAarHUTHBIE BOJIHBI. YCIIOBUS H3JIy4€HUS
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BEeKTOpoB E, B 1 v B 3nekTpoMarHuTHON BOJIHE B
BaKyyMe

5.2.5

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaKE€HUE,
IIPEJIOMJIEHUE, HOJIsIpU3anus, TQpakius,
uHTeppepenms. CKOPOCTh IIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ikana >1€eKTpOMAarHUTHBIX BOJH. lIpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pPaaruoCBA3N u TCJICBUACHUS.
Paguonokanus. DNeKTpOMarHWTHOE 3arpsi3HEHUE
OKpYKarollen cpeibl

5.2.8

TexHnueckue YCTPOMCTBA: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YyIbTPa3BYKOBas JAMATHOCTHKA B
TEXHUKE W MEIUIUHE, pajap, pPaJIuONPUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-meus

5.3

OIITUKA

5.3.1

[IpsmMonuHENiHOE  pacnpoCTpaHEHHWE CBETa B
onxHOpoIHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHne cBeTa. 3aKOHbl OTPa)XEHUsI CBETA.
[TocTpoenne n3o0pakeHUH B TIIOCKOM 3€pKajie

5.3.3

[Ipenominenue cBeTa. 3aKOHBI MPETOMIIEHUS CBETA.
AOCOIOTHBIN TIOKa3aTeb MPEIOMIICHUS

5.3.4

[lonmnoe BHyTpeHHee oTpaxkenue. [IpenenpHbli
yroJI MOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

Hucnepcus cBera. C0oXKHBIN cocTaB 6€710T0 CBETA.

LBer

5.3.6

Cobuparoiue M pacceuBarolive JUH3bL. TOHKas
nuH3a. OoKycHOE paccTOSHUE M ONTHYECKas Cuja
ToHKOM nuH3bL. [locTpoenne wu300paxeHuii B
coOuparomux U paccenBaromux jauHzax. opmyna
TOHKOH TUH3bI. YBEIUYCHUE, JaBaeMOe JIMH301

5.3.7

Hpez[enbl IMPUMCHUMOCTH FCOMCTqueCKOﬁ
OIITUKHU

5.3.8

WnTepdepennus cBera. KorepeHTHbIE HCTOUHUKH.
Ycnosus HaOTI0ICHUS MaKCUMYyMOB U
MUHHUMYMOB B HHTE€PQEpPEHIIMOHHON KapTHHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX UICTOYHUKOB

5.3.9

Hudpakmus cBera. [ludpakiuonHas pemeéTka.
YcnoBue HaOMIOACHUS TTIAaBHBIX MaKCUMYMOB TIPH
MaJeHUd  MOHOXPOMATHYECKOTO  CBETa  Ha




T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Monsipuzanus ceera
TexHuueckue yCTpOMCTBA: OYKH, Iy1a,
5311 ¢doroanmapar, IIPOEKIIMOHHBIN anmapar,
e MHKDPOCKOII, ~TEJIECKOI, BOJIOKOHHAs OIITHKa,
T(pakMOHHAs PEIIETKA, TTOJISIPOUT
[IpakTnueckue paboTsl. M3mepeHue mnokazarens
5312 PETOMIICHUS. Uccnenosanue CBOIICTB

n300paxeHuil B nuH3ax. Habmonenue aucnepcuu
cBeTa

3JIEMEHTHI CIIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'pannisl MIPUMEHUMOCTH KIJIACCUYECKON
MexaHuKHU. llocTynarsel TEOpUM OTHOCHUTEIBHOCTH:
WHBAPUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B
BAaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DWHIITENHA

6.2

OTHOCUTENHLHOCTD OJIHOBPEMECHHOCTH.
33MeJIHeHI/Ie BPEMCHHU U COKpAIICHUC NJIWHBL

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBs3p  Maccel C DJHEpPrUEd MW HUMIIYJIbCOM
CBOOOJIHOM YaCTHIIBI. DHEPTUsl MOKOS CBOOOIHOM
YaCTHUIIBI

KBAHTOBAS ®U3UKA

7.1

DJIEMEHTBI KBAHTOBO! OIITHUKU

7.11

®otonbl. @Dopmyna I[lmanka CcBs3M SHEpPruu
doToHa € ero YacToTOW. DHEpPruss U HUMITYIbC
dboToHa

7.1.2

OTtkpoiTHe U ucciaeaoBanue Gorodddexra. OnbITHI
A.T'. CroneroBa. 3akoHnsl GpoTodddexra

7.1.3

VYpaBHenne OiHmTediHa a8 porodddexTa.
«Kpacnas rpanuma» porosddexra

7.1.4

HaBnenue ceera. OnbiTel I1.H. JIeOenena

7.15

XHUMHUYECKOE ,Z[CflCTBPIe CBCTa

7.1.6

Texnuueckue yCcTpoiicTBa: (hoTosIEMEHT,
doTonaTuuk, conHevuHas OaTapesi, CBETOIHO/

7.2

CTPOEHHME ATOMA

7.2.1

Mogaens atoma Tomcona. OmnbiTel Peszepdopaa mo
HCCIIEIOBAHUIO CTPOEHMS aToma. [lnmanerapHas
MOJIENIb aTOMa

7.2.2

IToctynater bopa. M3smydenue u morsomeHue
($OTOHOB TpU TEpexoae aToMa C OJHOTO YPOBHS
SHEpruu Ha Jpyrod. Buasl cnekrtpoB. Cnekrp




YPOBHEH 3HEPrUU aTOMa BOJOPOJA

7.2.3

BonnHoBeie cBolicTBa yactul. Bomubel ne bpoiis.
KopmyckynsipHo-BosiHOBON nyanusm. Judpaxums
NIEKTPOHOB HA KpUCTAJLIaX

7.2.4

CronraHHoe nu BBIHYXXJICHHOC H3JIy4YCHHUC.
YCTpoicTBO M TPUHIIMIT PabOTHI J1a3epa

7.2.5

TexHru4ecKue yCTpOMCTBA: CIIEKTPAJIBHBINA aHAJIN3
(cieKkTpoCKoM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTuueckue paboTHI. Habntonenue
JIMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronasl HaOII0ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OTtkpeiTue paanoaktTuBHOCTH. OmbITEI Pesepdopaa
M0  ONpPEACNICHUI0 COCTaBa  PAJUOAKTHBHOTO
n3nyuaenus. CpoiictBa anbda-, Oera-, ramma-
u3NydeHus. Bivusaue painoakTUBHOCTH Ha KUBBIC
OpPraHU3MBbI

7.3.3

OTkpbiTHE TpPOTOHA M HeUTpoHa. HykioHHas
Monenb siapa I'eiizenOepra — MBaneHko. 3apsin
sanapa. MaccoBoe uucio siapa. M3oTonsl

7.3.4

Anba-pacnaz. DNEKTPOHHBIA W TIO3WTPOHHBIN
OeTa-pacrma. ["amma-uznydenue. 3akoH
pPaAMoOaKTUBHOTO pacraja

7.3.5

DHeprus CBS3M HYKJIOHOB B sijipe. SIIepHbIE CHITBL.
Hedekt macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTES sA€p

7.3.7

Snepubiit  peaktop. TepMosIepHBIA  CHUHTE3.
[TpoGeMbl U MEPCHEKTUBBI SAEPHON IHEPrETUKH.
DKOJIOTUYECKHUE aCHEKThI IAEPHON SHEPTETUKHU

7.3.8

:‘)J'IeMeHTapHBIC HYaCTHUIIBI. OTKpLITI/Ie IMO3UTPOHA.
CDYHI[aMeHTaJ'IBHLIC BSaHMOHCﬁCTBHH

7.3.9

Texnuyeckne YCTpOWCTBA: JO3UMETp, Kamepa
Bunbcona, snepHbIit peakTop, aToMHas 6oM0a

7.3.10

[Ipaktnyeckue pabotel. HMccnenoBaHue TpPEKoB
yacTull (10 roTOBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3nnoro ueba. Co3Be3musi, sipkue 3BE3MDI,
IUTAHETHI, UX BUJIMMOE JBHKEHNE

8.2

Conneunas cucrema. IlmaHeThl 3eMHOM rpyHIibI.
IImaHeThI-TUTaHThl U UX CITYTHUKH, KapPJIMKOBBIC




mwianeTel. Masbie Testa COMHEYHON CUCTEMBI

8.3

Comnnme, ¢orochepa u armocdepa. CoiHeqHAs
AKTUBHOCTbH

8.4

Wcrounuk sneprun ConHua u 3BE311

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETHMOCTb, pamuyc, TEeMIleparypa, ux
B3aMMOCBs3b. JluarpaMMa «CIeKTpaIbHbIM KIIAcC —
CBETUMOCTB). 3BE3 bl TJIaBHOM
IIOCIIEI0BATEIBHOCTH. 3aBUCHUMOCTb  «Macca —
CBETUMOCTB)» JUIS 3BE3] TJIaBHON
IOCJIEZIOBATEIBHOCTH

8.6

H#HtPar##BuyTpeHHee CTPOCHHE 3BE3 L.
CoBpeMeHHBIE TIPEICTABICHUS] O MPOUCXOKICHUN
u 3BoJirony CoIHIA ¥ 3BE3,. DTamnbl )KU3HHU 3BE3]]

8.7

Mneunsiid [lyre — Hama [Manaktuka. CrnimpanpHas
cTpykrypa ['anaktuku, pactpeneneHue 3BE3 I, ra3a
n nbu. llomoxxenne w  nBumkenne CoJiHIA B
lNanaktuke. [Inockast u cdepuueckasi moaCUCTEMbI
lNanmakTukn

8.8

Tunsl ramakTuk. PanuoranakTMkd W KBas3apbl.
YEpHbIe OIPHI B SAPax raJakTUK

8.9

Bcenennaga. Pacmupenue Bceenennoi.  3akoH
Xab6usa. Pa3zoeranne ranaktuk. Bo3pact u paanyc
Bcenennoit, teopus bonwmoro B3peiBa. Mojenb
«ropsauen Beenennoit». PennkroBoe u3nyyeHue

8.10

Macmrabnas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnnie POOIEMBI
ACTPOHOMHHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI CpeHero od1Iero
o0pa3zoBaHus

1

CpopMHUpPOBAHHOCT, YMEHHUH pacro3HaBaTh (PU3WYECKUE SBICHUS

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

Brnanenne ocHoOBOmoJararOmMMu  (PU3MUECKHUMH  MOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3YyIOLIUMHU (PU3NUECKUE TIPOLECCHI

ChopMHpPOBAaHHOCTP YMEHH MPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHUKH, MOJIEKYIISIPHOM buznku U TEPMOJMHAMHUKH,
ANIEKTPOAMHAMUKH, KBAHTOBOM (M3MKHM JJs aHalM3a U OObSCHEHHS
SBJIGHUN MHKpPOMHpa, MaKpoMHpa M MeraMupa, pa3jinyaTh YCIOBUS
(rpanuIpl, 06JaCTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, OHUMATh
BceoOmMi xapakTep (hyHIaMEHTaIbHBIX 3aKOHOB U OI'PAaHUYEHHOCTb
UCIOJb30BAHUS YAaCTHBIX 3aKOHOB; AaHAJIM3UpPOBaTh (PU3NUECKUE
IIPOLECCHI,  MCHOJIb3ysl ~ OCHOBHBIC  IIOJIOKEHMS,  3aKOHBI W

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHHUSI pa3jinyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUIN )

ChopmupoBaHHOCTh yMEHHUSI pelIaTh pacuy€THBIE 3aJaud C SIBHO
3a/laHHOM W HESIBHO 3aJaHHOW (hU3MYECKO MOJENbI0: Ha OCHOBAaHUU
aHaJlu3a YCIIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAIOIINe
TpeOOBaHUAM 33724, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U T[OCTynatbl  (pU3MYECKHX  TEeOpud  MPH  UCIOJIB30BAHUU
MaTeMaTHYeCKUX METOJOB pEeLIeHHs 3a7ad, IPOBOAUTH pacuéThl Ha
OCHOBAaHWU HMEIOIIUXCS JaHHBIX, AaHAIU3UPOBATh pE3YJNbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUusT C  Y4ETOM  MOJIYYEHHBIX

pE3yNbTaTOB

Pemate kauecTBEHHEIE 3aga4du, Tpe6y}oume IMPUMCHCHUA 3HAaHUM M3
pa3HbIX pPa3aciiOB HIKOJIBHOI'O KypcCa (1)I/I3I/IKI/I, a TaKKC HHTCrpaluu
3HaHUH U3 Apyrux npeaMeToB CCTCCTBCHHOHAYYHOI'O  HHUKIIA:
BBICTpauBaTh JIOTHYCCKYHO MLCIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha

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




Bnanenue OCHOBHBIMH METOJaMU HAy4YHOTO MO3HaHUS,
UCTIONBb3yeMbIMU B (DM3MKE: MPOBOIUTH TMpPSIMBIE M KOCBEHHBIE
u3MepeHus: (PU3NYECKUX BEIMYMH, BBIOMpAas ONTUMAIBHBIA CHOCOO
U3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH IOTPEITHOCTEH
U3MEPEHUH, TMPOBOJUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PH3UIECKUX
BEJIMYMH C UCIOJb30BAaHHUEM TMPSIMBIX HW3MEPEHUH, OOBICHATH
HOJTy9eHHBIC PE3YJIbTAaThl, UCHOJB3Yysl (PU3NUECKUE TEOPHHU, 3aKOHBI U
HOHSTHSA, ¥ JIeNIaTh BBIBOJBI; COONIOAATh IpaBuia 0e30MacHOrO Tpyaa
MIpH TIPOBEJICHUU HMCCIIEIOBAHUN B paMKax Y4eOHOTO DKCIIEPUMEHTa U
y4eOHO-UCCIEeIOBAaTEbCKON  AEATETPHOCTH € HCIIOJIb30BAHUEM
OUQPOBBIX ~ U3MEPHUTENBHBIX  YCTPOHCTB W JabOpaTOpPHOTO

000pyn0oBaHUs

CpopMHpOBAaHHOCTP ~ YMEHUW  aHAIM3UPOBaTH HM  OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOW € (PU3WUYECKUMH TIPOIIECCAMH, C TIO3UITUH IKOJOTHYECKOU
0€30MacHOCTH; MIPEACTABICHUI 0 parMoHaATBFHOM
MPUPOJIOTIONIL30BAHUM, a  TakKKe€  pasyMHOM  HCIIOJIb30BaHUHU
JOCTMKEHUM HAyKM W TEXHOJIOTUW I JaJdbHEWIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTBa

OBnageHue pa3IUYHBIMU  criocobamu  paboTel ¢ WHpOpMarmein
(U3NYECKOTO  COJNEpXKaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHH;, pa3sBUTHE YMEHUH KPUTHYECKOTO

aHaJIn3a U OLCHKU JOCTOBCPHOCTHU l'IOJ'Iy‘I&CMOfI I/IH(l)OpMaI_II/II/I

10

ChopmupoBaHHOCTH ~ YMEHMIl  NPUMEHSATH  OCHOBOIOJATaollne
ACTPOHOMUYECKUE TMOHATHS, TEOPHUM M 3aKOHBl JJIs aHajuu3a Hu
00BsiICHEHUS! (PU3NYECKHX MPOIECCOB, MPOUCXOAALIUMX Ha 3BE3NAX, B
3BE3MHBIX CHCTEMaX, B MEXKIaJIaKTUYECKON cpele; JIBUKCHUS

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beenennoin




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA EI'D 110 ®U3UKE

:f:ileﬂa reMuL Kopx siemenrta IIpoBepsieMblii 3JIeMEHT COEePKAHUS
1 MEXAHUKA
1.1 KMHEMATHUKA
111 Mexanndeckoe JABMIKCHUC. OTHOCHTENBFHOCTE MEXAHUYECKOTO IBUXKCHUSA.

Cucrema orcuéra

MarepuanbHas TOUKa.
gl | TPacETOpPHE

E€ pamiryc-BeKTop:

Fr)=(xlr) e ) =(2)),

TpaeKTopIL,
TepeMeIleHIe: b
1.1.2 = S Y=F 7 = |
= (Av, Ay, Az),
myTs.

CrnoxeHIle HEPEMEH]EHIITIZ

Ay =0 + 40,




CkopocTb MaTepuagIbHOU TOYKHU:

AT y
U=— =7 =[U‘1_.U1_.U_].
At o T
Ax , ) .
v =—/| =x'. aHANOTIYHO v_=),, U.=Z,.
1.1.3 Atl, :
CrnoxeHHe cKopocTeil: 6, =0, + 0, .
Boruncnenue nepeMenieHys U myTu MaTepruaibHON TOUKU MIPH
MPSIMOJTMHEHHOM JIBUXKCHHUHU BJIOJIb OCH X IO IpaduKy 3aBUCUMOCTH Vx(1)
. _ AD .,
VeKopeHIe MaTepHATBHOI TOUKIL d = — =p'= [Hl_ .a_.a ] .
A |
114
ﬂL:: f Yo r Yor
a =—2 =(uv,)’". aganorm4Ho a, =(v, |, a.=(v.)".
X m o X ir d L - =47
PaBHOMCpHOC HpﬂMOHHHeﬁHOC JBUXCHUC:
xX(t) = xg + Vyut
1.15

X(t)=xo




0X

Uy (t) — vo, = const

(t)

0x

const




PaBHOYCKOpEHHOE IPSIMOJIMHEWMHOE JBUKEHUE:

at

x(f)=x, + v, f+

e

v (t)=uvu, +at

1.1.6 a, = const
UE.T - U.l‘:r = EH.T [IJ _Il]
Ly o+ b,
HPII ABIDKCHIIIL B OTHOM HAIIpaBIICHIII IIVIE &5 = %
CBoOoaHOE MmajieHne. Y CKOpeHue CBOOOTHOTO TaACHHMS.
Vi o ﬁo
1.1.7 l
M o
0] X0 _‘.'-

I[BI/I)KGHI/IC TCIa, 6pOI_HCHHOFO noa yriioMm o K TOpu3oOHTY:




[.‘r{t} =X, U, t=x +tU,cosa-f
gt . ’
V(£) =y, +U, f+ 1T =1, +U,sina- I—ETT

v (t)=v,, +g.t=v,sino— gt

=0

=—g=const

{ux (t)=uv, =y, cosa
{gx
[=}
oy

1.1.8

KpuBonuueitHoe aBuxeHue. /[BrkeHne MaTepraibHOM TOUKHU MO OKPY>KHOCTH.
VYrioBas u IMHEHHas CKOPOCTh TOYKH:

v = wR

V=wR

HpI/I PaBHOMEPHOM JABHUIKCHHUHU TOYKH 110 OKPYKHOCTU

_27r_2
w = 7= U




2

2o

. LleHTpOoCcTpeMuUTENbHOE YCKOPEHUE TOUKHU:

- 2
aye = — = w°R

uc




R

. [lostHOE yCKOpEHHE MaTepuaIbHONU TOUKU

1.1.9 TBépnoe teno. [loctynarenbHOe U BpalaTesibHOE ABUKEHNE TBEPAOTO Tella
1.2 JNHAMUKA
191 Hueprmansubie cucteMbl otcuéra. IlepBoiii 3akoH Hprotona. Ilpunnun
oTHOcHTeNbHOCTHU ["anunes
Macca tena. IInoTHOCTB BeliecTBa:
m
1.2.2 P=v




1.2.3

Cuna. [TpuHUMn Cyneprno3uiuyun CUI:

-

FpaBHerﬂCTB = Fl + FZ +..

paBHOIEHCTB







1.2.4

Bropoii 3akon Hetotona: st marepuanbHoil Touku B ICO

>
>

F, = ma,




Ap = FAt

At
npu

-

F = const




1.2.5

Fpy Fy
Tperuit 3akoH Hpr0TOHA 1711 MaTEpUAIIBHBIX TOYEK:

>

Fi; = —Fy

12
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1.2.6

3aKoH BCEMUPHOI'O TATOTCHUA: CHIIBI MNPUTHOKCHHA MEXKAY TOYCUHBIMU

MacCaMH paBHbI

mpm;

F=G—p3




Cuia TsoKecTH. I_IeHTp TSDKECTH Tela. 3aBUCUMOCTD CHJIBI TSHKECTH OT BBICOTHI

h Hax moBepXxHOCTHIO TUTaHETHI paanycom RO:
GMm

9= Ry + )2

mg

(R




h)

GMm

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.7 X

—kx




1.2.8

Cuna tpenus. Cyxoe TpeHHE.

Cuiia TpeHUsl CKOJIbKEHUS:

Tp

UN

Cuna TpeHus MoKos:

Tp

IN

P

uN




KoaddummenT tpenus

1.2.9

JlaBnenue:

1.3

CTATUKA




1.3.1

—

F
MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpaliCHUA:

IM| = FI, roe | — utedo cubr

OTHOCHUTEINIBHO OCH, poxoasdiei uepe3 Touky O nepneHIuKyIsspHO PUCYHKY

1.3.2

I_IGHTP Macc Teia. HCHTp MacCC CUCTEMBI MaTCPHAJIBHBIX TOYCK:

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

my; +my+...










B oaHOpOIHOM TT0J1€ TSKECTH

(g = const)

const)
OCHTP MacCC TCJia COBIMAAACT C €TI0 HCHTPOM TAXKCCTH

1.3.3

VYcnosus paBaoBecus TBEpaoro tena B UCO:
[M+M,+..=0
\[fﬁ +F,+...=0

#HHPar###1.3.4

3akoH [Tackang




JaBnenue B xuakoctu, nokosieiics 8 UCO:
p =Dpo +pgh
p
#H#HPar###1.3.5
0
+
pgh
3akoH Apxumena:
FApx = ;PBbITeCH
#H#HPar###1.3.6 F
Apx




BBITCCH

€CIIH TeJIO U KUIKOCTh ImokosTcs B UCO, To

FApx = ngBbITeCH

Apx

pgV




BBITCCH

VYcnoBue 1iaBaHus TEN

14

3AKOHbBI COXPAHEHINA B MEXAHUKE

#HHPar###1.4.1

NMnynsc MmaTepralbHON TOUYKHU:




H##HPar###1.4.2

HNMnynsc cucTeMBI TeEI:

p=ps+tp2t..




##HPar###1.4.3

3aK0H M3MECHECHHUS U COXpaHCHH UMITYJIbCA:

B CO

Ap = A(pl + p2+- . ) = FlBHeLLIHAt + FZBHeLLIHAt-I_' "




A(




1 BHEIIH

At

2BHEIH

At

B CO , ecitm

Ap = A(py +p+...) =0







, €CIIH

1BHEIIH

- -

FlBHe].LIH + FZBHeLLIH +...=

0




2BHEIIH

PeaxtuBHOEC JABHIXCHHEC

#HHHPar##1.4.4

F
‘ﬁ[;ﬁx

PabGora cunbl Ha MaoM NEepeMCIICHUN:

;1:|1f'|-|$f'|-+:05 a=F, -Ax




145

el

o

—

()]
MouHoOCTE CHIIBI:

€CJIM 32 BpeMsi

At
At
paboTa CHIIbI H3MEHSIETCS Ha , TO MOIHOCTD CHJIBI
AAd
P=— =F-p-cosn
ﬂf Ar—

1.4.6

Kunernueckas sHeprusi MaTepuaibHOU TOUYKH:
mv?  p?

EKHH = =

2 2m

KHH




mv

2m




3aKOH M3MECHCHUS KHUHETUYCCKOM SHEPIruu CUCTEMbI MATCPHUAJIBHBIX TOYCK: B

NCO AExun = Al + A2 + ...

1.4.7

[TorenumansHas FHEPTHS:
JUIA IIOTEHIIMATIBLHBIX CHUII

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

12

InoreHIy

210TeHII




AE

TOTEHI]

HOTGHHI/IaHBHaﬂ OHEPTHUid MaTepHaHBHOﬁ TOYKHU B OTHOPOJHOM ITOJIC TSAXKECTHU:

EHOTeHu = mgh

IOTCHI|

mgh

ITorenuuanpHas SHEPTUA yupyro I[e(i)OpMI/IpOBaHHOFO TCHIa:

kx?
EHOTeHu = T




TOTEHI]

kx

1.4.8

BaKOH HU3MCHCHUA U COXPAHCHHA MexaHquCKOﬁ OHCPI'uu:
Euex = Exum * Enorerm,

B IICO AE,ex = Ascex HENIOTEHIL CHI

B IICO AE,.x = 0. €CII Azcex memoresn. cux = 0




1.5

MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI

15.1

lapmonmndeckne koyieOaHwWsl MaTepUATbHONW TOukH. AMIuuTyna u  (asa
KoJiebanuii. Kunemarnueckoe onmcatue:
x(f) = Asin| @t +o, ).

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

JlnHamMuyeckoe onucaHue:

ma, = —kx,
ma
X
—kx,
rmue
k = mw?
k

ma




. OTO 3HAYHT, YTO

—kx.

DHepreTuyeckoe OnucaHue (3aK0OH COXpaHEHUSI MEXaHUUYECKOM SHEPTUun):

JJM+E_H£§M_M _

2 2 2 2

CBs13b AMIUIUTYAbL KoJeOaHuit CMCIICHUA MaTepHaHBHOﬁ TOYKH

AMIUINTYAaMU KoneOaHuii eé CKOPOCTH U YCKOPCHMUL:

Upe =04, @ =4

C

1.5.2

[Tepron u yacToTta KoJIeOaHMI:




[Tepro MabIX CBOOOIHBIX KOJICOAHUN MATEMATHICCKOTO MAsITHHKA!

T=21F
£

[Iepron cBoOOAHBIX KOJ€OaHUHN NPY>KUHHOTO MasiTHUKA!

m
T=2n|—
k
1.5.3 Boinyxxnennsie koneOanusi. Pezonanc. PezonancHas kpupas
[Tonepeunsie U mponosbHBIE BOJIHBL. CKOPOCTH pPacHpOCTPAHEHUS U JJUHA
BOJIHBI:
v
A=vT =—
v
A
1.54 vT




WNuTtepdepennus u nudpaxius BoJIH

155 3Byk. CKOpOCTh 3BYyKa
2 MOJIEKVJISIPHAS ®U3UKA. TEPMOJAMHAMUKA
2.1 MOJIEKVJISIPHAS ®U3UKA
Mopnenu  cTpoeHUsT ra3oB, OKMAKOCTEHW W TBEpABIX Tel.  IlycTh
TepMOJAMHAMHUYECKasi cucTteMa (Teno) cocTouT u3 N OaMHAKOBBIX MOJIEKYI.
Tornma KoJIM4YeCTBO BEIISCTBA
N m
A
\'
211 =




Irac




— 9ucio ABOrajapo, M — mMacca CUCTEMBI (Tena),

u

u

— MOJIsIpHasA Macca BCIICCTBA

2.1.2 TennoBoe MBIKEHHE aTOMOB U MOJICKYJT BEIIECTBA
2.1.3 BzanmoneiicTBue yacTHI BEIIECTBA
214 Hudody3us. BpoyHoBckoe IBUXKEHHE
2.1.5 Monens naeansaoro raza 8 MKT
CBA3pb  MEXIy JaBJICHHEM M CpeOHEed  KUHETUYECKOW  SHeprueu
MOCTYIATEILHOTO TEIJIOBOTO JIBFKECHUS MOJICKYJI MIeaTbHOTO Tra3a (OCHOBHOE
ypaBHeHue MKT):
p=-manv’ _a { myy” e
300 302 3000
2.1.6

rae m0 — macca 0JTHON MOJIEKYJIbI,

<|=




- KOHICHTpalHs MOJICKYII

2.1.7 AoOcomroTHas temrepatypa: T =t +273K
CBa3p  TeMmmepaTypbl Traza €O CpEeIHEH  KUHETHYECKOW  SHeprueu
MOCTYNATEIbHOTO TEIJIOBOTO JBM)KEHUSI €0 MOJICKYII:
{ 2
2.1.8 P - WY
2 2
219 VYpasuenue p = nkT
2.1.10

Mogens naeaabHOIO ra3a B TCPMOJAUHAMUKE:




(Vpaprenne Merrereera — Kiareipora
| BeIpeuKeHHe /114 BHYTPeHHEH 3HEPIHH

VpaBHeHle MeHeneeBa — KiameiipoHa (IpIMeHIMBIE (OPMEI

3AHICI):
pV=""RT =vRT =NkT, p=PRL
L L

BripakeHHe 1114 BHYTpPeHHell 3Hepriil 0lHOATOMHOIO HIealbHOro
raza (nplmiemmme (hOopMET 3armIIcH):
3 im

U==vRT = “\FFCT = ——RT ve T = ip—IF"
2 2L 2

2111

3aKoH ,Z[aJ'ILTOHa JJIA JaBJICHHUA CMECHU pa3pCKCHHBIX I'a30B:

p=p+tpt..




2.1.12

N3omporieccyl B pa3pe:KEHHOM ra3e ¢ TOCTOSHHBIM uuciioMm MoJekyn N (c
HIOCTOSTHHBIM KOJIMYECTBOM BEIECTBA V):
nuzorepma (T = const): pV = const ,

nzoxopa (V = const):

P
== t
T cons




const

nzobapa (p = const):

N <

= const

const




I'paduaeckoe mpeacrabnenue u3omnporeccos Ha PV-, pT- u VT- quarpamMmax.

OObeIMHEHHBII Ta30BbIi 3aK0H:

P
- = t
T cons

pVv

const

JJI1 IIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA V.

Hacrplilennple M HEHACHIIIEHHEBIE Imapkbl. KadecTBeHHass 3aBHCHMOCTH

2.1.13 IUJIOTHOCTA M JABJICHHWS HACBIIIEHHOTO Tapa OT TeMIepaTypbl, UX
HE3aBHCHMOCTh OT 00bEMa HACKIIIEHHOTO Mapa
Bnaxnocts Bo3ayxa.

2.1.14

OTtHOCHTEIbHAS BIIAXKHOCTD:




¢ _ pnmm(T) _ pnmm(T)
Puaceimnapa (T) Puaceimnapa (T)

HachIIIapa

(M

napa

(M




HacChIIIapa

(M

napa

(M

N3menenue arperaTHbliX COCTOSHUMN BCHICCTBA: HCIIAPCHUC W KOHIACHCAILMA,

2.1.15

KUTIEHUE XKHUJIKOCTH
2.1.16 N3meHeHue arperaTHbIX COCTOSIHUN BEIECTBA: IUIABJICHUE U KPUCTAIUIN3ALIUS
2.1.17 [Ipeo6pazoBanue 3Hepruu B (pa3oBbIX Mepexogax

2.2

TEPMOJINHAMUKA




221

TerioBoe paBHOBECHE U TeMIIepaTypa

2.2.2

Bnyrpennss sHeprus

2.2.3

Temnonepenaya kak crnoco® W3MEHEHHs BHYTPEHHEH YHEPTruu 0e3 COBEpPIICHUS

paboTel. KoHBeKIMS, TEIIONPOBOAHOCTD, U3JIy4YEHUE

224

KonnuecTBo TEIIOTEHL.
YV nenpHas TEINIOEMKOCTE BEIECTBA C:
Q = cmAT

CMAT

2.2.5

VYnenpHas Temnora napoodpazosanus L: Q = Lm.
VenpHas TermoTa miaBieHus A: Q = Am.

VY aenpHas TemioTa cropanus Torusa g: Q = gm

2.2.6

DnemeHTapHas paboTa B TEPMOIMHAMUKE:
A =pAV

pAV




Berancnenue pabotsl o rpaduky mnporecca Ha pV-guarpamme

2.2.7

[IepBblii 3aKOH TEPMOJUHAMUKH:
Q12 = AUsz + A1, = (U = Uy) + Arp

12

AU

12

12

(U




12

Anma0ara:

12

Q12 =0= Ay, = (U, — U;) = AUy,




12

(U




AU

12

2.2.8 Bropoii 3akon TepmoanHamuku. HeobpaTtumelie mporiecchl
[Tpunnumner gerictBus TernoBbix mamuH. KIT/:
n=A3&EH3]I=“-HaI'F_|“-EM| |‘-—Kﬂ.‘|’[|
MakcumansHoe 3Hauenue KIIT/. [ukn Kapho:

I . -—T T

2.2.10 Max T =My, = ————— =1 -2

Toary Taars
YpaBHEeHHE TEIJIOBOTO OanaHca:
2.2.11

Q1+Q2+Q3+:







OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

DnexTpusanus Tel U e€ NposBICHUs. DJIeKTpUUecKuil 3apsia. JIBa Buaa 3apsia.

3.1.1 DJIEMEHTAPHBIN AIEKTPUYECKUN 3apsi. 3aKOH COXpaHEHUs SJIEKTPUUYECKOTO

3apsna

B3aumoneiictue 3apsinoB. Toueunsie 3apsiabl. 3akoH Kymona:

B OJTHOPOJ/THOM BEIIIECTBE C TUAIEKTPHIECCKON MPOHUIIAEMOCTHIO

€
3.1.2
{_? M2 l {_? - {_?1
F=k|1|_lh"= .|1|_|'
g1 4meg, 17

3.1.3 Onekrpuueckoe nose. Ero neicTere Ha 31eKTPUYECKUE 3apsiibl

Hanpsisk€HHOCTB 31EKTPUYECKOro MOJIA:

N F
erpovSan?x

3.1.4




TIPOOHKII

ITone Toyeunoro 3apsaa:




OJHOPOIHOC II0JIC:

>

E = const.




const.

Kapruabl nTuHUN HAIPSHKEHHOCTH ATUX MOJIER

HOTGHHI/IaHBHOCTb QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHOCTh NOTEHIIMAJIOB U HAIPSIKEHUE:
A1z = q(¢d1 — ¢2) = —qA¢p = qU.

12

3.1.5
a(¢




qu.

HOTGHHI/IaJ'H)HaSI 3Hepms[ 3apﬂ)1a B BJ'ICKTpOCTaTI/I'-IeCKOM TI10JIC:
W =q¢




Ilorenuman QJICKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs13b HaprI)KéHHOCTI/I o1 M pPasHOCTH IIOTCHHHUAJIOB I OJHOPOIHOI'O

snekTpocTarnyeckoro nojs: U = Ed

3.1.6

HpI/IHHI/IH CYIICPIIO3UIHNHU SJICKTPUUCCKUX TTOJICH

- - -

E =E1+E2+,¢ =¢1+¢2+







3.1.7

HpOBO,Z[HI/IKI/I B SJICKTPOCTAaTHYCCKOM IIO0JIC.
YcnoBue PpaBHOBECHS 3apAa0B: BHYTPH IIPOBOJHUKA
E+t=0




0

, BHYTPH Y Ha ITOBEPXHOCTHU IIPOBOIHUKA () = CONSt

318 JusnexTpuku B ANEKTPOCTATUUECKOM ToJIe. Jusnextpuueckas
IPOHUIIAEMOCTD BEIIECTBA €
Konpnencarop. DieKTpo€MKOCTh KOHAEHCATOPA:
q
C=—
U
C
3.1.9 U
q

3HeKTpOéMKOCTL IIJIOCKOI'O KOHACHCATOpA:




&€

eC




3.1.10

Hapaﬂneanoe COCIMHCHNEC KOHACHCATOPOB!:

q =CI1+CI2+---:U1 = Uz =...,Cnapam—C1 +C2+




napaui




IlocneqoBaTenpHOE COSTMHEHNE KOHAOCHCATOPOB:

1 1 1
U=U1+U2---:Q1=QZ=---,C =C—+C—+...
nocJ 1 2




noca







DHeprus 3apsHKEHHOr0 KOHIEHCATOPa:
qu _CU?  q?

We=7==5"=3¢c

3.1.11 W




qu

Cu




2C

3.2

3AKOHBI ITOCTOSAHHOI'O TOKA

3.2.1

Cuia ToKa:
7-2q

ITocrosiaubril Tok: | = const

Jlnst mocrostHHOTO TOKA ( = |t

3.2.2

YcnoBus CYILICCTBOBAHUSA SJICKTPUUCCKOI'O TOKA.

Hanpsoxenne U u D/IC E

3.2.3

3akoH OMa Uil y4acTKa LeMu:




3.2.4

SHCKT];)I/ILICCKOG COIIPOTUBIICHUC. 3aBHCHUMOCTh COIIPOTUBIJICHHUA OAHOPOJHOI'O

IIPOBOAHHUKA OT €I'0 AJIWHBI U CCUCHUSI. y,I[eJ'IBHOC COIIPOTHUBJICHUEC BEIICCTBA.

[
R:p§




3.2.5

Hctounuku Toka. 9JIC uctouyHmka Toka:

ACTOpOHHI/IXCI/IJI

q

E =

A

CTOPOHHUXCHIT




BrayTrpenHee conpoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3akon Oma g mosiHOM (3aMKHYTOM) anektpuyeckoi nenu: E = IR + Ir,
OTKy/a
E
I=—
Rr
I
Rr




E.r

HapannenLHoe COCIMHCHHEC ITPOBOJHNKOB!

I=11+12+..,Ul=U2=_,,

1 _ 1 4 1 4
RnapaJIJI Ry R,

napaui

3.2.7







[TocnenoBarenbHOE COEAMHEHNE IPOBOTHUKOB:
U=Ul+U2+..,I11=12=.,

moci

RI'IOCJI = R1 + R2+ .




Pabota snextpuueckoro Toka: A = [UL.

3akoH J[xoynsa — Jlenua:
Q = I°Rt

3.2.8

Rt

Ha pe3ucrope

UZ
R:Q=A=12Rt=IUt=Ft







MOLIHOCTB 3JIEKTPUYECKOTO TOKA:

TemuioBast MOIITHOCTD, BbIEJsIEMasi HA PE3UCTOPE:

2]

L."
2 -
3.2.9 P=I‘R=—=IL'
. . R
MonTHOCTE NCTOYHUKA TOKA!
AA
CT. CHIT _
PE = A =FEJ
t Ar—s0
CB0OOHBIE HOCUTENH AJIEKTPUYECKUX 3apsI0B B MPOBOJAHUKAX. MeXaHU3MBbI
3.2.10 MPOBOJUMOCTH TBEPABIX METAJIOB, PACTBOPOB M PACILJIABOB 3JIEKTPOJIUTOB,
razoB. [lonynpoBoauuku. [101yrpoBOAHUKOBBINA U0/
3.3 MATHUTHOE I1OJIE
MexaHndeckoe B3aMMOJICHCTBME MarHuToB. MarHuTHoe Ttone. BekTtop
MarHuTHOM MHAYKUMU. [[pUHIMN cynepno3uuyu MarHUTHBIX MOJICH:
B = Bl + Bz +...
3.3.1




JInaun HHAYKOUU MArduTHOI'O IIOJIA. KapTI/IHa JIMHUHA HWHAYKIIUU MAarfuTHOro

I1O0JIA IMOJIOCOBOI'0 U HO,[[KOBOOGPEBHOFO INOCTOAHHBIX MAarHuTOB




3.3.2

OnbiT Opcrena. MaruuTHoe TmoJie TPOBOJHUKA ¢ TOokoMm. KaprtuHa nuHuit
WHAYKIIMA MarHUTHOTO TIOJIS JUIMHHOTO TMPSIMOTO MPOBOJHHMKA W 3aMKHYTOTO

KOJIBLICBOI'O IMTPOBOAHHKA, KATYIIKHN C TOKOM

3.3.3

Cuna Amnepa, e€ HallpaBJIeHUE U BEJINYUHA!

F, = IBlsina

IBlsinao.
, TJIE 0 — yroJI MEX/1y HallpaBJICHUEM IIPOBOHHKA U BEKTOPOM

-

B

3.3.4

Cuna HopeHua, eé HaITpaBJICHHUC U BCIIMYUNHA:

Fnop =l q | vBsina




Jlop

| gl vBsina
/i€ 0 — YTOJI MEXAYy BEKTOpaMHU

12

. I[BI/DKGHI/IC 3ap$I)KCHHOI>'I YaCTHULbI B OATHOPOJHOM MAarHuTHOM II0JIC




3.4

OJIEKTPOMAT'HUTHAA MHAYKOUA

IToTok BeKkTOpa MarHUTHOM MHIYKLIUH:
® = B,S = BScosa

(6))
B
n
3.4.1
S
BScosa
7 B
%
G729
3.4.2 SIBnenue snexkrpomaruuTHOM MHAYKUMHU. D/1C nnayknuu
3aKOH 3IeKTpoOMarHuTHOW nHayKuu Papanes:
3.4.3 AD
Ar—0




q / |

3J1C uHAYKIUHU B IPSIMOM TPOBOIHHUKE JUTUHOM |, TBMXKYIIIEMCSI CO CKOPOCTBIO

>

v

3.4.4

w1




)

B OJTHOPOJHOM MarHUTHOM TmoJie B:
| E; 1= Blvcosa

Blvcosa

, TJIe 0. — yroJl MeXxay BeKTopoM B u Hopmalibio

K IINTIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPLL




lnv

; €CIIn




TO

| E; |= Blv




Blv

3.4.5 [IpaBusio Jlenma
NHIyKTUBHOCTH:
()
L=—
I
L
|
3.4.6
)
, umu @ = LI

Camounnaykuus. 9/1C caMOMHIyKIINY:

A
E. =— EL =—1II'
—




3.4.7

3Hepr1/151 MAar"dvTHOTI'O IT0JIA KaTyHlIKHU C TOKOM:

W_LIZ
L=

LI

3.5

OJIEKTPOMAI'HUTHBIE KOJIEBAHMA 11 BOJIHbI

351




Konebarenbuslit  koHTYp. CBOOOAHBIE D3JIEKTPOMAarHUTHbIE KoJieOaHUSI B

nacaJibHOM KOHe6aTeHI)HOM KOHType:
[ q(t) =g, sin( oot + ;)

]fffﬁ] =g, = iq,,, cos( ot +@ ) =1 cos( et +@p)
®opmyna TomcoHa:

T =2nVLC

2

LC

, OTKyJa




2

LC




CBsi3b aMIUIUTY/BI 3apsifila KOHJIEHCATOpa C aMIUIMTYAOW CHJIBI TOKa MpHU
CBOOOJIHBIX JJIEKTPOMArHUTHBIX KOJICOAHUSX B HACATLHOM KOJeOaTeIbHOM

KOHTYpE:

gﬂm:—

L}

3aKOH COXpaHEHUsI SHEPTUU B UI€aTbHOM K0JieOaTeIbHOM KOHTYpE:

3.5.2
3.5.3 BriHyXI€HHBIC 2JIEKTpOMArHUuTHBIC KoJieOanus. Pe3zonanc
[Tepemennsbrii Tok. IIponsBoacTBO, mepemaada U MOTPeOICHUE DIICKTPUUSCKON
SHEPruu
. cuUt L' cul_ LI’
+ = o = TR — const.
2 2 2 2
CBoiicTBa 9JEKTPOMAarHUTHBIX BOJH. B3anMHas opueHTanusi BEKTOPOB B
ANEKTPOMArHUTHOM BOJTHE B BaKyyMe:
3.5.5 - -

E1Bl1lc




IIxama QJICKTPOMArHUTHBIX BOJIH. HpI/IMeHCHI/Ie QJICKTPOMAIrHUTHBIX BOJIH B

3.5.6
TEXHUKE U OBITY
OIITHUKA
3.6.1 [IpssMonMHENHOE pPACIPOCTPAHEHUE CBETa B OJHOPOJHOM cpene. TodeuHbIN
o ucTo4yHuK. JIyd cBera
36.2 3aKOHBI OTPaKEHHUS CBETA.




alp

S

3.6.3 [TocTpoenHue N300paXKeHU B INIOCKOM 3epKajie
3aKOHBI IPEJIOMIICHHUS CBETA.
[Ipenomiienue cBera:
nysina = n,sinf.
3.6.4

sino




sinp.

AOCOIOTHBIN MOKa3aTeab NPEIOMICHHUS:
c

Nage = v

abc

OTHOCHTENLHBIA OKA3aTENh MMpECIOMIICHUA:




21
n, _hn

— 4 _ o
nOTH n1

OTH




Xon mydel B IpU3Me.




1"1 = 1'2 - .”'1}.1 = .”'2}.2

COOTHOIIICHHE YacTOT M COOTHOIICHHE JJIMH

BOJH TIpU  TEpexojie

MOHOXpPOMAaTHUYECKOI'0 CBETa Yepe3 rpaHmlIly pasjiena IByX ONTHUECKUX CPe:

3.6.5

ny,<n, n,

ny

unp

[TonHOE BHYTpEHHEE OTpaXKEHHUE.

[IpenenbHBIN yroa MOJIHOTO BHYTPEHHETO OTPAKECHHUS:

. 1 np
Sinay, = =—
Noru ny

Sino.

p

OTH







3.6.6

Cobuparomue 1 paccenBarorye JiH3bL. ToHKas ymH3a. DoKycHOe paccTosHIE

1 OIITHYECKAs CHJIa TOHKOM JTUH3BI:

1
D=—
F




3.6.7

®opmysia TOHKOHN JIMH3bI:

Q|
N
I =




VBenuueHue, JaBacMoe JIMH30M:

T =

h
H

If1
d




| fl

B

\r

7

1~

h

B ciydae pacceuBaromieit JIMH3LL:

3.6.8




1
D F =—0,
0= D




| fl




Xoxa Jyda, MPOLIEANIErO JIMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckoil ocu. I[loctpoenne wn3zo0pakeHH TOYKM U OTpe3Ka MPsSMOM B

coOuparoIMX ¥ pacCeUBAIOIINX JIMH3aX M UX CUCTEMax

3.6.9 doToamnmapar Kak onTuueckuil mpubop. ['11a3 kak onTuyeckas cucrema
HNurtepdepeniuss cBeta. KorepeHTHbIE HCTOYHWKU. YCIOBUS HAOIIOACHUS
MaKCUMyMOB ¥ MHHHMYMOB B HWHTEP(EPEHIIMOHHOW KapTHHE OT JABYX
cuH(}a3HBIX KOTEPEHTHBIX UICTOYHUKOB:
A
3.6. MaKCHIMyMBl —  A=2m—, m=0,+1,+2,%+3
-
v
MIHIMYMEI — .-1'=.={2m+l_]:, m=0,£1,+2 +3__.
e
Hudpakums ceera. udpakuronnas pemeérka. YcioBrue HaOIIOICHUS TIIaBHbIX
MaKCHMyMOB TMpPH HOPMAadbHOM TMAJACHUU MOHOXPOMATUYECKOTO CBETa C
3.6.11 JUTMHOM BOJIHBI A Ha PEMETKY C meprojom d:

dsingy, =mi,m=0,+/-1,+/-2,+/-3,...




dsing




3.6.12 Hucnepcus cera

KBAHTOBAS ®U3MKA

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

411 I'mnote3a M. Ilnanka o kBantax. ®opmyna I[1nanka: E = hv

®oT1oHbl. DHeprus (HoToHa:

E=h _he
=hv =—=pc

41.2

hc




pc

Nmnynsc ¢poToHA:




hv

4.1.3 ®oroaddext. OnbiTel A.I'. CroneroBa. 3akoHbl poToddhdekra
VYpasHenue DitHmTeitHa 115 portodddexra:
414 E¢0T0Ha = ABbIX0Aa + Eyyrmax,




¢dorona

ABBIX0OI1a
+

KuHMax

rac,

E(l)OTOHa

(dorona

hv

= hy =—,




hv

hc

BbIXOJ1a

Kp

ABbIXOAa = hUKp =

hc
Ap




Kp

hc

2
mv-max
Eviumax = ——=— = eUsyy

2




KHHMax

mv

max

eU

3an




4.15

[laBiienue cpera.
JlaBneHue cBeTa Ha MOJHOCTHIO OTPAXKAIOLIYI0 ITOBEPXHOCTh U HA ITOJIHOCTHIO

MOrJIOIIArOIIYIO IMTOBECPXHOCTH

4.2

OU3NKA ATOMA

421

[ImanerapHas Mozenb aToMa

4.2.2

[Toctynatsl bopa. M3nyyenne u noryoneHre GOTOHOB MPU MEPEXOAE aToMa C
OJIHOTO YPOBHSI SHEPTUU Ha JPYTou:

hv = he =|E" —-E

L -
“mm

™ |

4.2.3

JIuHeityaTpie CIEKTPBI.

CriekTp ypoBHE# 3HEpruu aToMa BoJA0poJa:

~13,63B
E,=—27

" , n=1,2.3 _

i

i

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyknonnas monens siapa ['eitsenOepra — MBanenko. 3apsn sapa. MaccoBoe

YHUCJIO dapa. M3oTomsl

4.3.2

PannoakTuBHOCTS.

Anba-pacnan:




A A4 4
- X—>>-Y+ ,He
bera-pacnap.

DNEKTPOHHBIN B-pacma:

A A 0 -
s X—=7 Y+ je+v,
[To3utponnsIit B-pacna:
A A 0=, .,
sX—=2- Y + je+ v,

l'amMmma-uznydyenue

3aKOH paJIMOaKTUBHOTO pacraa:

-t

N()

4.3.3




[IycTe M — Macca palnOaKTUBHOTO BelllecTBa. Torma

—t
m(t) =mgy* 2T

m(t)




4.3.4

S nepubie peakuuu. Jlenenue u CUHTE3 saep
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