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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE CpeaHero oOmiero o0pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH W TpeOOBaHUI K pe3yjbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaresibHOM IporpamMmel, mipeactaBieHHbx B DI'OC COOQO, a Takxke
c yu€tom (denepanbHOil pabouelt mnporpamMmbl BocnuTaHus u  Konmeniuwu
npenojaBanus ydyeOHoro npeamera «@u3nka» B 00pa30BaTeNIbHBIX OpraHU3aLMIX
Poccuiickoii @enepanun, pean3yonux OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeIbHOE MPEAMETHOE COJEPKaHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIIEN0BATEIbHOCTh U3YUEHUS TEM U PA3ZeNIOB
y4eOHOro mnpeamera ¢ y4€TOM MEXKIPEAMETHBIX WM BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM  y4eOHOTO TMpoOIecca, BO3PACTHBIX OCOOEHHOCTEH  O00ydarouiuxcs.
[Iporpamma 1o ¢Qu3uke Oa€T NpencTaBI€HUE O LENAX, COJAEPKaHMM, OOIen
CTpaTeTuu OOYy4YEeHUs, BOCIUTAHUA W PA3BUTHUA OOYYAIOIMIMXCA CPEJACTBAMU
ydeOHoro npenamera « Pu3nkay Ha yriryoJI€HHOM ypOBHE.

N3ydenne kypca ¢Gusuku yriyOJaEHHOTO YPOBHS TO3BOJISIET peaanu30BaTh
3a1auyu Npo(ecCHOHAIbHON OpUEHTAlMU, HANpPaBJICHO HAa CO3JAaHHME YCJIOBUHU s
MPOSIBJICHHUSI CBOWX HWHTEJUICKTYalbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaKIbIM
OoOy4YaromMMcsi, KOTOpPhIE HEOOXOAMMBI JUIsl TPOJOJDKEHHsS 00pa3oBaHUS B
opraHuzanusx Npo(ecCUOHAIBLHOrO 00pa3oBaHUsl MO PA3NUYHBIM  (PUBHUKO-
TEXHUYECKUM U UHKEHEPHBIM CIIELUATIBbHOCTSIM.

B nporpamme no ¢usnke onpeaenstorcs MmiIaHupyeMble Pe3yIbTaThl OCBOCHHUS
Kypca (U3MKM Ha YpPOBHE CpeaHEero oO0miero o0pa3oBaHUs: JIMYHOCTHBIE,
MeTamnpeaMeTHbIe, TpeaMeTHele  (Ha  yrinyOonéHHoM — ypoBHe).  Hayuwo-
METOJ/IOJIOTHYECKON OCHOBOM JUisi pa3pabOTKuM TpeOOBaHM K JIMYHOCTHBIM,
METanpeIMETHbIM M TPEIMETHBIM pe3yibTaTaM o0O0yYarou[uxcsi, OCBOMBIIMX
porpamMmy 1o (pu3uke Ha ypoBHE CpeJIHEro 00111ero oopa3oBaHus Ha yriryOJI€HHOM
YPOBHE, SABJISIETCSI CACTEMHO-EATEIbHOCTHBIN MTOAXO/.

[Iporpamma no gpu3uke BKIIOYALT:

IUTAaHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU Ha YyriayOJIEHHOM YpOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI 110 F0JIaM 00yUYEHUS;

coJiepkanue yueOHoro npeamera « @u3uka» mo rogam 00ydeHus..

[Iporpamma 1o ¢u3nke uMeEeT TPUMEPHBIA XapakTep W MOXKET ObITh
UCIIOJIb30BaHa YUUTEISIMU (DU3UKHU ISl COCTABIIECHUSI CBOMX pabOUUX MPOrPaAMM.

[Iporpamma 1o (u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
NPEelOCTaBIsIeT BO3MOXKHOCTUA I peaiu3allid  Pa3JIMYHbIX METOJAMYECKHX
MOAXO/J0B K IMPENnojaBaHu0 (U3UKKM Ha YIrIIyOJIEHHOM YpPOBHE INpPHU YCIOBUHU
COXpaHEHHUs1 003aTeNbHOM YaCTH COAECPKAHUSI Kypca.

du3znka Kak Hayka O HauOolsiee OOIIMX 3aKOHAX MPUPOJBI, BHICTyMas B
KayecTBe y4eOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHbIM BKJIaJ B CUCTEMY



3HaHU 00 okpyxaroriem mupe. IKoapHBIN Kypc GU3HKK — CHCTEMOOOpa3yIOIInii
JUISI €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOLECCOB U SBICHUM, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
bu3mdeckorr reorpadueri u  actpoHomuei. lcmonp3oBaHWE W aKTUBHOE
npuMeHeHUue (PU3NYECKUX 3HAHUW OMNpEeAeTUiIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJIOTUHM B cpepe IHEPreTUKHU, TPAHCIIOPTa, OCBOCHHS KOCMOCa,
MOJIyYeHHs] HOBBIX MAaTepUajoB C 3aJaHHBIMU CBoWcTBamH. M3yuenue ¢uszmku
BHOCUT OCHOBHOMW BKJaJ B (DOPMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA
oOyuaroiierocsi, B pOpMUpPOBaHUE YMEHUN MPUMEHSATHh HAYYHBIM METOJ| MO3HAHUS
MIPY BBIMIOJTHEHUU UMHU yUY€OHBIX UCCIIETOBAHHIM.

B ocHOBY Kypca ¢pu3MKK Ha ypOBHE CPETHEro O0IIero 00pa3oBaHusl MOJOKEH
PSI UIeH, KOTOPbIE MOXKHO paccMaTpUBaTh KaK MPUHIHUIIBI €70 TOCTPOESHUSI.

Hoea wenocmunocmu. B COOTBETCTBUM C HEU KypC SIBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX Pa3feiioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (hU3UKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUM C HEWl MaTepuan Kypca (QU3MKH
o0benUHEH BOKpYr ¢usuyeckux Teopuil. Bemymum B Kypce sBiseTcs
dbopMHupoOBaHUE TPENCTABICHUNH O CTPYKTYPHBIX YPOBHSAX MaTEPHUH, BEIIECTBE U
oJIe.

Hoea cymanumapuzayuu. EE peanuzanus MpeanosaracT MCIIOJb30BaHUE
T'YMAaHUTAPHOTO TMOTEHIHaNa (PU3MYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
(Gu3MKHU ¢ pa3BUTHEM OOILIECTBA, a TAKXKE C MUPOBO33PEHUECKIUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoen npuknaonou nanpasénennocmu. Kypc Gusuku yriyonéHHOro ypoBHS
NPEANoJIaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHX M TE€XHOJIOTUYECKHUX
NPWIOKEHU M3yYEHHBIX TeOopuid W 3akoHOB. [lpu »TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX TPEACTaBICHUM U COBPEMEHHBIE TEXHHYECKHUE YCTPOMCTBA, U
TEXHOJIOTHUHU.

Hoea Ikonocuzayuu peanusyercs IMOCPEACTBOM BBEIACHUSA BJIEMEHTOB
coJiep KaHusl, TOCBSIIEHHBIX IKOJIOTHYECKUM MTPoOIeMaM COBPEMEHHOCTH, KOTOPhIE
CBS3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke OOCYXIeHHUs MpoOiemM
PalMOHAIBHOTO MPUPOIOTIOIB30BAHMS U KOJIOTUYECKONW O€30MaCHOCTH.

OcBoeHMe coAepKaHUsl MPOrpaMMbl IO (PU3UKE JOJKHO OBITh MOCTPOCHO Ha
MPUHITUTIAX CUCTEMHO-ACATEIBHOCTHOTO Toaxona. [ dhu3mku peanmsarust 3THX
MPUHIIMIIOB 0a3UPyeTCs Ha UCIOJIB30BAHUHM CAMOCTOSITEILHOTO IKCIIEPUMEHTA KaK
MOCTOSIHHO JAeicTBytoniero ¢akropa yudeOHoro mpouecca. s yriyOi€HHOTO
YPOBHS — OTO CHUCTEMa CAMOCTOSITEJILHOTO YUYEHHUYECKOTO HDKCIIEPUMEHTA,
BKJIFOYAIOMIETO (PpOHTANbHBIC YYCHUYECKHE OMNBITHI TMPU H3YUYCHUH HOBOTO
MaTepuaia, J1abopaTopHble padOThl U padOTHl MpakTukyMa. [Ipu 3TOM BO3MOXKHBI



1IBa criocoba peanusanuu (GU3NIECKOro MpakTukyma. B mepBoM ciiydae mpakTUKyM
npoBoauTcs 6o B koHie 10 m 11 kmaccoB, nubOO TMOCie MEPBOTO W BTOPOTO
MOJIYTOANN B KaXKJIOM M3 3TUX KJIaccoB. BTopoil crocod — 3To mHTEerpamus padot
MPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX padOT, KOTOPBIC MPOBOISTCS B IMPOIIECCE
u3ydeHus: paszzgena (temsl). I[lpu stom moa paboramMu MpakTUKyMa MOHUMAETCS
CaMOCTOATENIHOE  HCCIEAOBaHUE, KOTOPOE TMPOBOAMUTCS 1O PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BHIa O€3 MOMIAaroBO MHCTPYKIIHH.

B mnporpamme 1o (¢u3MKe cHUCTeMa YYCHHYECKOTO OKCIICPUMCHTA,
nabopaTOpHBIX padOT W TMpaKTUKyMa MpEACTaBiIcHA €AWHBIM IepedHeM. Bridbop
TEMATUKH JJISl 3TUX BUJOB YUYCHUYECKUX MPAKTHUYECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTENIbHOTO MPOIECca UCXO0Id U3 0COOCHHOCTEH MOYpPOYHOIO
IUTAHUPOBAaHUS M OCHalleHus kabuHeta ¢usuku. [lpu sTomM oOecneunBaercs
OBJIAJICHHE OOYYAIONUMHUCS YMEHUSIMH TPOBOAWTH TPSMbIE W KOCBECHHBIC
M3MEpPEHHUsI, WCCIICAOBAHMS 3aBUCUMOCTEH (PU3NUYECKHX BEIUYMH W TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUe yJIEs€TCsl pEHIEHUI0 PACUETHBIX M KaUeCTBEHHBIX 3a/ad.
[Tpu 5TOM 17151 pacyETHBIX 3a7a4 MPUOPUTETOM SIBJISFOTCS 3a7a4d C SIBHO 3aJaHHOU
Y HESBHO 33JIaHHON (YM3MYECKOW MOJIEBI0, TTO3BOJISIIONTNE TPUMEHSITh N3YUCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasieiia Kypca, TaK U HHTETPUPYS
MpUMEHEHNEe 3HAaHUH W3 Pa3HBIX pasne’oB. JIJis Ka4eCTBEHHBIX 3a71a4 TPHUOPUTETOM
ABJISIIOTCSL  3aJjaHUsl Ha OOBSICHEHUE/TIPpEACKA3aHhe MPOTeKaHUs (U3UUYECKUX
SBJICHUM U TIPOILIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyromue BbiOOopa (U3MUecKoi
MOJICIH JUTSI CHTYalliy MTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpedoBanusmMu GPI'OC COO k MaTepHabHO-TEXHUYECKOMY
oOecrieueHnto0 yaeOHOTO mpolecca Kypc (pu3uku yriryOJI€HHOTO YpOBHS Ha YPOBHE
cpenHero oOmiero 00pa3oBaHMs JOJKEH H3y4yaThCs B YCJOBHUSIX IPEIMETHOIO
kabuHeta. B kabuHere ¢GUBUMKM JOHKHO OBITh HEOOXoauMoe jabopaTopHOe
0o0opyI0BaHUE IS BHITOTHEHUS YKA3aHHBIX B IIpOrpamMMme Mo (GU3HKE YUCHUUECKIX
OTIBITOB, JTAOOPATOPHBIX PabOT U pabOT MpaKTUKyMa, a TaKKe JEMOHCTPAIMOHHOE
obopyioBaHUE.

JlemoHCTpaninoHHOEe  OOopyAoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOM  JIOCTATOYHOCTH M OOEClEeYUBAET IOCTAaHOBKY
MEPEUYNCICHHBIX B TporpaMMme TO (U3MKE KITIOYEBBIX JEMOHCTPAMK s
HCCJICIOBAHMSI  W3Y4YaeMBIX  SIBJICHHUH W  MPOIECCOB, OMIHUPUUYECKUX H
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe o0OOpyaOBaHME [UJII YYEHHMUECKHUX MPAKTUYECKUX padboT
dopMupyeTCsS B BUAC TEMATHYECCKUX KOMIUICEKTOB M OOECTeUMBACTCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JABYX OOydYalmMXCA. TeMaTHYeCKue KOMIUICKTHI
71a00paTOPHOTO O0OPYIOBAHKMS JOJDKHBI OBITh TOCTPOSHBI Ha KOMILICKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX M IUGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE U(DPOBBIX JabopaTopuil.

OCHOBHBIMH LIEJIIMU U3y4Y€HUsI PU3UKHU B 00LIEM 00pa30BaHUHU SABIISFOTCS:

dbopMupoBaHWEe WHTEpeca W CTPEMJICHUS OOydJalmMXCd K HAydHOMY
U3YYCHHUIO TPUPOJbI, Ppa3BUTUE WX HUHTEUIEKTYaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEJCTABICHUNA O HAYYHOM METO/E TMO3HaHUS U (OPMHPOBAHUE
MCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHupOBaHWE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3Y4YCHHS OCHOB
CTpOeHUs MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHrEe yMEHUN OOBACHATH SIBJICHUS C UCIOJIb30BAaHUEM (DU3UUYECKUX
3HAHUM ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHupOBaHUE TPEACTABICHUNH O poiu (GU3UKA I Pa3BUTUSA JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE MpeICTaBICHUI 0 BO3MOYKHBIX chepax Oymymiei
npodeccHoHanbHON  N1eATeNTbHOCTH, CBSI3aHHBIX C (U3WMKOM, TOArOTOBKA K
JanpHEHIIIeMy 00y4YSHHUIO B 3TOM HAlPaBIICHUH.

JlocTmkeHre 3TUX Liejied 00ecreYMBAeTCsl PELICHUEM CIIEIYIOMMUX 3ajlady B
MpoIiecce n3yueHus Kypca (U3MKM Ha YPOBHE CPEIHETO 00111er0 00pa30BaHus:

MpUOOPETEHUE CUCTEMBI 3HAHMK 00 00mMUX (HU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHaXx, TEOPUSIX, BKJTIOYAS MEXaHUKY, MOJIEKYJIIPHYIO bu3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPUUKHU;

dbopMHupOBaHUE YMEHUN MPUMEHSITh TCOPETUUCCKUE 3HAHUS JJIST OOBSICHCHUS
¢usnuecknx SBICHUNW B TPUPOJAE W IJIsl TPUHATHS MPAKTHUUECKUX PEIICHUN B
IIOBCEIHECBHOM KU3HU;

OCBOCHHME CIOCOOOB pEIICHMsS pPa3jIMYHbIX 3aJlad C SBHO 3aJlaHHOMN
(¢u3nuecKo MOJENbI0, 3aay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbLHOE CO3JaHue
¢dusnueckoil MoNenu, aaeKBaTHOW YCIOBUSAM 3aJladd, B TOM YHCJIE 3a1a4
WHKEHEPHOTO XapaKTepa;

NOHUMaHUuE (QU3NYECKUX OCHOB M TMPUHIUIIOB JEUCTBUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTUYECKUX MIPOLIECCOB, UX BIMUSHUS HA OKPYKAIOILIYIO CPENy;

OBJIAJICHHE METOJaMU CaMOCTOSITEJIbBHOIO IUIAHUPOBAHUS U TPOBEICHUS
¢u3HUeCKMX  OKCIEPHUMEHTOB, aHAIW3a W  HWHTEPOpeTalud  HWHPOPMAIIHH,
OTIPEIICHNS IOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM I Pa3BUTUS YMEHUU IPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOMU JIEATEIHLHOCTH;

pa3BuTHE MHTEpeca K chepam mpodeccuoHaIbHON NeITeIbHOCTH, CBSI3aHHOU
¢ pU3UKOH.



B coorBerctBun ¢ tpeboBanusiMu DPI'OC COO yrayOnéHHBIN YpOBEHB
u3ydeHus: ydeOHoro mnpeamera «@Pu3nMka» Ha YPOBHE CpEIHEro OOLIEro
oOpa3oBaHus BbIOMpaeTcs OOYyYalOIIMMHUCS, IUIAHUPYIOIIMMU POJOJKEHUE
o0pa3oBaHUs MO CHEUATBLHOCTIM (QU3HKO-TEXHUYECKOTO MTPOQIIIS.

Ha uzyuenue ¢usuku (yriyOn€HHBIA YpOBEHb) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4acoB B HeJEN0), B
11 xmacce — 170 gacoB (5 4acoB B HEZIEIIO).

[Ipennmaraemeiii B mporpamMme 10 (U3UKE TEpeUYeHb JIA0OPATOPHBIX U
MPAKTUYECKUX pabdOT SBISETCS PEKOMEHIOBAHHBIM, YYHUTENb JEJaeT BBIOOD
MPOBECHMSI JTA0OPATOPHBIX pPabdOT W OMBITOB C YYETOM WHAUBHUAYaTbHBIX
0COOCHHOCTEM 00yJaIOIIUXCS.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Paznen 1. Hayunblid MeTO] MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTalIbHAs Hayka o npupoje. HayuHslit MeTo1 mo3HaHUs U
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM.

DKCHEpUMEHT W TEopus B TpoIlecce MO3HaHWUS Mpupoasl. HabmroneHue u
HKCIIEPUMEHT B (pHU3HuKe.

CniocoObl  m3MmepeHuss (U3MYECKUX BEIWYMH (AHAJOTOBBIE M IHU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIE CHUCTEMBI).

[TorpemHocT  W3MepeHmid  QU3WYECKUX  BenuuuH  (aOcomroTHas U
OTHOCHUTEJIbHASA).

MonenupoBanue (GU3NYECKUX SBJICHUNM M MPOLIECCOB (MaTepuasabHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HJeadbHasl XKUJIKOCThb, HUJCAIbHBIN Ta3, TOYCUHBIN
3apsin). ['unoresza. dusnyeckuii 3aKOH, TPaHUIIbI €r0 MPUMEHUMOCTU. Dusnueckas
TeOopHusl.

Ponbp 1 MecTto Qu3uku B GOPMUPOBAHWU COBPEMEHHON HAYYHOW KapTHUHBI
MHUpa, B IPAKTUYECKON JEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKMUKyM.

N3mepenre cwibl TOKa W HANPSOKEHUST B IIEMU TMOCTOSHHOTO TOKa MU
MTOMOIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKoMCTBO ¢ mudpoBor jabopatopueit mo Qusuke. [Ipumepsr m3mepeHus
(bu3HYEeCKUX BEIMYMH TIPHU MIOMOIIN KOMIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBUKECHMUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Pannyc-BekTop MaTepuaibHOM TOYKH, €ro MPOEKIMH HAa OCU CHCTEMBI
KoopauHar. Tpaekropus.

[lepemeiiienne, CKOpOCTh (CpefHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepUalibHOW TOYKH, UX MPOEKIUMHU HAa OCH CUCTEMbl KOOPJMHAT.
CrnoxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHUE. 3aBUCUMOCTD
KOOPJAUHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTepUaIbHOM TOUYKU OT BPEMEHU U UX
rpaduKy.

CBobOomHOe MmajeHue. YCKOpeHHe CBOOOJIHOTO majicHus. J[BukeHue Tena,
OpOIIIEHHOTO TOJ] YIVIOM K TOPHU30HTY. 3aBUCHUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUaIbHON TOYKH OT BPEMEHU U UX IPpaPUKU.



KpuBonunenHoe paBvkeHue. [IBukeHHE  MaTepUAIBHOM TOYKH IO
OKPY>XHOCTH. YTJIOBasi M JUHEHHas ckopocTh. [lepmon m vactora oOparieHus.
[lenTpocTpemuTeabHoe (HOPMaIbHOE), KacaTelbHOE (TAHTEHIMAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIbHON TOUKHU.

TexHU4ecKue yCTpPOMCTBA M TEXHOJIOIMYECKHE IPOLECCHl: CHUIAOMETP,
JBIKEHUE CHapsAOB, LEIMHbIE, IIeCTepEHYATbIe W PEMEHHBIE IIEepefayH,
CKOPOCTHBIE TU(DTHI.

Hemoncmpauyuu.

Mopenb cucteMbl OTCUETA, WIUTFOCTPAIMS KMHEMATHYECKUX XapaKTEePUCTHK
JIBH>KCHUSL.

CriocoObI HCClIeTIOBaHUS TBUKEHU.

Nnnroctpanus OpenebHOro Nepexoia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHre IBUKEHUMN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3pe:KEHHOM IPOCTPAHCTBE.

Habmionenue ABMKEHUS Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hamnpapienue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrio0BOl CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TIyTEW, TPACKTOPUM, CKOPOCTEW IBHKEHUSI OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomuol, nPAKMuUKym.

N3ydeHre HEpaBHOMEPHOTO ABMKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

W3mepenne ycKOpeHHs MpU MPSIMOIUHEHHOM PAaBHOYCKOPEHHOM JABUXEHUU
10 HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIYTM OT BPEMEHM IPU PABHOYCKOPEHHOM
JBH)KCHUU.

U3mepenne  ycKOpeHUss ~ CBOOOJHOro  maaeHuss  (PEKOMEHIOBAaHO
UCII0JIb30BaHuE U(POBOI TadOpaTOpUN).

W3yyenue nBWKEHHS Tena, OpOIIEHHOTO Topu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSAMOM MPONOPUUMOHAIBHONW 3aBHCUMOCTH MEXAY JaIbHOCTBIO
noJIETa U HAYAJIbHOM CKOPOCTHIO TENA.

N3ydeHne IBWKEHHUS Tella IO OKPYKHOCTHM C ITOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH IEpUOAa OOpalieHUs KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBpii 3akoH Hprorona. HMHepumaneHble cuctembl otcuéra. [IpuHumn
oTHOcuTenbHOCTH ['anmunes. HemHepruanbHbie CUCTEMBI OTcuéra (OmpeneseHue,
PUMEDHI).

Macca tena. Cuna. [IpyHiun cynepno3unuu cui.

Bropoii 3akoH HproTOHA 1J1s1 MaTepraibHON TOYKH.

Tpernii 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3aKOH BCEMHPHOrO TATOTEHUSA. OKBUBAJICHTHOCTh TPABUTAIMOHHON W
WHEPTHOM MaCCBI.

Cuna TspKecTH. 3aBUCUMOCTH YCKOPEHHsI CBOOOJHOTO TAJIEHUs] OT BBICOTHI
HaJT TIOBEPXHOCTBHIO IUIAHEThI W OT Treorpaduyueckoil MUPOTHL. JIBUXkKeHUE
HeOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Kemiiepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBuKymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS CKOJBXKEHUA M CHJIA TPEHUSA
nokosi. Koadpdumment tpenus. Cwia CONpOTHUBICHHS TNPU JBWKEHWU Tela B
YKUJIKOCTH WJIH ras3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JBUKECHHS.

Hasnenue. ['mapocratnueckoe nasinenue. Cuna Apxumena.

TexHn4eckre yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: MOIAUIUITHUKH,
JIBUKEHHE MCKYCCTBEHHBIX CITYTHHKOB.

Jemoncmpayuu.

HaOnroenrie NBUKEHUS TeJl B MHEPIIMATbHBIX U HEMHEPIUAIbHBIX CUCTEMAaX
OTCY€Ta.

[IpyHIMTO OTHOCUTEIBHOCTH.

Kauenve naByX UWIMHAPOB WM IIAPOB PA3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHHME  pPaBHOACHCTBYIOIIEH  MOPHIOKEHHBIX K TeIy CHUI C
MIPOU3BEJACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHAIBHOM CUCTEME OTCUETA.

PaBeHCTBO CHIT, BOSHUKAIOIIUX B PE3YJIBTATE B3aUMOICUCTBUS TEI.

N3mepenune Macc 1o B3auMoACCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

LleHTpoOe)KHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaul, npaKmMuKym.

W3mepenne paBHOACWCTBYIOUICH CHII MPH JABM)KEHUU OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

[IpoBepka TruMOTE3bl O HE3aBHCHUMOCTH BpPEMEHU JBUXKEHHUSI Opycka IO
HAKJIOHHOU IUTOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €ro0 MaccChl.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3UHOBOM 00pasiie, OT uX aehopmaluu.

N3ydyeHnne ABUKEHUS CHUCTEMBI TE€Jl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepes
NErKkuit OJIOK.

N3mepenne kodduimeHta TpeHHs MO BEIWYUHE YTIOBOro Koddduimenrta
3aBUCHUMOCTHU Frp(N).

WccnenoBanne nBKeHUsI OpycKa MO HAKIOHHOW IJIOCKOCTH C MEPEMEHHBIM
KOd(pULIEHTOM TpEeHHUSI.

N3ydenune IBUKEHUS rpy3a HA Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomotHo TBEpHOe Teno. IlocTymarenbHOE M BpallaTelIbHOE IBHIKCHHE
TBEpOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpaumieHud. llnedo cuibl.
CnoxeHue cuil, TPUIOKEHHBIX K TBEPAOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOIO TEIA.

YcToitunBoe, HEYCTOWYUBOE, 0€3pa3TMIHOE PABHOBECHE.

TexHudeckrue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIUH.

Hemoncmpayuu.

YcnoBust paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomuol, nPAKMUKyM.

HccnenoBanre yCIOBHII pPaBHOBECHS TBEPAOTO TeNa, HMEIOLIEr0 OCh
BpaLCHUS.

KoHcTpynpoBaHH€e KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTHU TBEPAOTO TENA, UMEIOIIETO TUIOIIAb OIIOPBI.

Tema 4. 3akonvl coxpanenus ¢ mexanuke.

NmMnynbc MaTepuanbHOM TOUYKH, CHCTEMBI MaT€pUaIbHbBIX TouekK. L{eHTp Macc
CHUCTEMbI MaTepHAIbHBIX TOUYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.

Nmnynbe CHIIBI 1 ©I3MEHEHHUE UMITYJIbCA TENa.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE BUKEHUE.

MomMeHT umItyiabca MarepuanbHOM TOUYKHM. [IpencrtaBiieHMe O COXpaHEHUH
MOMEHTA UMITyJIbCa B EHTPAJIbHBIX MOJIAX.

PaGora cuibpl Ha MaaoM M Ha KOHEUHOM IepeMeieHuu. ['paduueckoe
IIPEICTABIEHUE PAOOTHI CHIIBI.

MoIHOCTh CUJIBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUkKM. Teopema 00 W3MEHEHHUH
KMHETHUYECKOW SHEPTUU MATEPUATILHON TOUKHU.



[lorennuanbHple M HENOTCHIMAIbHbIC CWIbl. lloTeHIManbHas >Heprus.
[ToTennumanbHas sHEeprus ynpyro nedopmupoBaHHoi npykuHbl. [loTeHnmanbHas
DHEPIUs Tela B OJHOPOJHOM I'paBUTALMOHHOM Imoje. [loreHunumanpHas sHeprus
TeJa B TPAaBUTALIMOHHOM I0JI€ OJHOPOJHOTO I1apa (BHYTpU M BHeE miapa). Bropas
KOCMMYECKAsi CKOPOCTh. TpeThsi KOCMHYECKast CKOPOCTb.

Csi3b  pabOThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHUYeCKOM
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

YpaBHeHnne bepHyu g UACATbHOW KUIAKOCTM KakK CJIEICTBUE 3aKOHA
COXPaHEHMSI MEXaHUYECKOU SHEPTUH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKHUE IPOLIECCH: JBUKEHUE PAKET,
BOJAOMET, KOMNEP, NPYKUHHBIM MUCTONET, THUPOCKOMN, (PUIypHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

N3mepeHre MOITHOCTHU CUJIBI.

M3MeHeHune 3Hepruu Tea Mpu COBEPIIEHUN PabOTHI.

B3aumHbIe IIpeBpalieHUs] KUHETUYECKOM W NOTEHLUAIBHOW JHEPrUi IIpU
JNEWCTBUU HA TEJIO CHJIBI TSKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruu Npu CBOOOTHOM Ma/ICHUU.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKMUKyM.

N3mepeHne nMmmyJibca Telia o TOpMO3HOMY Ty TH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIH AJIEKTPOMOOWIISI W MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHUS UMITYJIbCA IPU YIIPYTOM B3aUMOJCHCTBUH.

W3mepeHne KNHETUYECKOM SJHEPTUHN TEJIa [0 TOPMO3HOMY MYTH.

CpaBHEHHE U3MEHEHUS OTCHIMAIBHON YHEPTUU NPYKUHBI ¢ pabOTOM CHIIBI
TPEHUSL.

Onpenenenne pabOTH CWJIBI TPEHHS TPH JBIKCHHH Tella MO0 HAKIOHHOM
IJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3nKa 1 TEePMOJAMHAMHKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopul.

OCHOBHBIE TMOJIOKEHUS MOJIEKYJIsApHO-KMHeTnyeckon Tteopun (MKT), ux
onbITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBwKeHume. XapakrTep
JBW)KCHUS M B3aMMOJCHWCTBUS YACTHUIL] BellecTBa. Monenu CTpOEHHs Tra3oB,
KUIKOCTEH M TBEPABIX TE€N U OOBICHEHHE CBOMCTB BEILECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u pasMepbl Mosiekyd (atomoB). KonumdecTBO BelllecTBa.
[TocTositHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. lllkama
temueparyp Llenbcus.

Mogenp ueaIbHOTO ra3a B MOJIEKYJAPHO-KMHETUYECKON TEOPUU: YACTHUILIBI
rasza JIBMXKYTCSl XaOTUYECKHU U HE B3aUMOJIEUCTBYIOT APYT C IPYIOM.

["a3oBeie 3akoHBl. YpaBHeHue MeHnneneeBa—Knaneiipona. AOcooTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [anpToHa. M3omporecch B
UJeaIbHOM Tra3e ¢ TOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduyeckoe
IIPEICTAaBIIEHUE U30IMPOLIECCOB: U30TEPMA, U30XO0Pa, U300apa.

CBsi3b MKy JaBJI€HUEM MW CpPeAHEHd  KHUHETUYECKOW  DBHeprueu
MOCTYNATEIbHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HICAIBHOrO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH HI€aIbHOTO T'a3a).

CBs13b a0COJIFOTHOW TEMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEN MOCTYIATEILHOTO TEIJIOBOTO ABUKEHUSA €€ YaCTHII.

TexHudeckue yCTPOMCTBA M TEXHOJOTUYECKHE MPOLECCHI: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTepUaoB.

Hemoncmpayuu.

Mojenu IBUAKEHHS YaCTHUI] BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anmuchio peaibHOr0 OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust sxuakocTei.

Monens onbita [lTepHa.

IIputskeHne MOIEKyII.

Moenu KpuCTaININYECKUX PEIIETOK.

Habmronenue u nccieioBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnmenoBanne Tmporecca YCTAaHOBIEHHMS TEIUIOBOIO PAaBHOBECUS IPH
TEIJIO00MEHE MEXKTY TOPSUYEH U XOJIOAHOW BOJOM.

W3yyeHue W30TEpPMUYECKOTO TMpolecca (PEKOMEHOBAHO UCIOJIb30BAHUE
1 dpoBoit 1aboparopun).

N3ydyeHnne n30X0pHOTO IMpolecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennogvie mawiunui.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIS
TEPMOJMHAMHYECKON CUCTEMBI. BHellIHNE 1 BHyTpeHHHE napaMmeTpshl. [lapameTrpsl
TEPMOJIMHAMHUYECKON CUCTEMBI KAK CPEIHUE 3HAYEHHS BEJIMYMH, OMUCHIBAIOIIUX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauwano TtepmoanHamMuku. (CamMonpou3BOJIbHAs — pellakcalus
TEPMOJUHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mopens wuaeanpHOro ra3a B TEPMOJMHAMHMKE — CHUCTEMA YpPAaBHEHHIA:
ypaBHeHHEe MenaeneeBa—KiianeipoHa u BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
YcnoBus IPUMEHMMOCTH 3TOM MOJENIN: HHU3Kasi KOHLUEHTPALHs YaCTHUIl, BEICOKHE
TeMieparypbl. BelpaxkeHue 11 BHYTPEHHEN SHEPrUyd OJJHOATOMHOTO HJICATIBbHOIO
rasa.

KBa3zucraTuueckue U HEeCTaTUYECKUE MTPOLIECCHI.

OnemeHTapHas paboTa B TepMoArHamMuKe. Berancienue paboTsl o rpaduxy
npoiiecca Ha PV-auarpamme.

Temonepenada  kKak  crmoco0 — M3MEHEHHsS  BHYTPEHHEW  DHEPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KouBekius,
TEIIONPOBOIHOCTb, U3TyUYCHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tenma. YHAenpHas W MOJSpHasd
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIIOTa CropaHus
toruBa. Pacu€r kommuecTBa TEIUIOTHI mpu Temnonepenade. I[lonarue o006
anarabaTHOM Tpolecce.

[lepBbiii 3akOH TepMOAMHAMUKU. BHyTpeHHsst »sHeprus. KomamuecTBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJNHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMHKH i1 PABHOBECHBIX MPOLECCOB: YEPE3
3aJIJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJANHAMUYECKON CHCTEMBI TMPOXOJUT
eIMHCTBEHHAs aanadara. AGCOMOTHAs TeMIeparypa.

BTropoii 3aKOH TEpPMOJMHAMUKHM JJII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOJKHO NIEpeaTh TEIUIOTY OT Oojiee XOIOAHOTo Tea K Oosiee HarpeTomy 0e3
komriencanuu (Knaysuyc). HeoGpaTtumMocTh NpUpOIHBIX MIPOIIECCOB.

[Tpunnuns! aecTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3naueHue KII/I. [ukin Kapho.

DKOJIOTUYECKHUE ACIEKThl MCMOJIb30BAHMS TEIIOBBIX JABUrarenei. TerioBoe
3arpsAI3HEHUE OKPYKAIOLICH CPEBI.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLIECCHI: XOJIOAUIBHUK,
KOHJIUITMOHED, JU3CIbHBIA W KapOIOpPATOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3AlUs «TEIJIOBBIX» OTXOJOB C
MCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALMsl OMOOPTraHMYECKOT0 TOTUIUBA IS
BBIPA0OTKHU «TEIIOBOI» U 3JIEKTPOIHEPTUU.

Hemoncmpauyuu.

N3meHenue Temneparypsl pu aanadbaTuyeckoM paclIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEN YHEPTUU.

Hccnenosanue anqnabaTHOTO MpoIecca.

KomrnbroTepHbie MOAEIN TEIUIOBBIX JIBUTATEICH.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKmuKym.

N3mepenne yaenbHou TEMI0EMKOCTH.

HccnenoBanne nponecca OCThIBaHUS BEIIECTBA.

HccnenoBanne aarabaTHOro mporecca.

N3ydeHne B3aWMOCBS3M DYHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJCUCTBUS H
TeMIEPaTypbl KUIIEHUS KUJKOCTEH.

Tema 3. Aepecamnvie cocmoanusn eeuyecmea. Pazosvie nepexoowvl.

[TapooOpazoBanue u KoHaeHcalusa. McmapeHue W KumneHue. Y aeiabHas
TEIJI0Ta MapooOpa3zoBaHUsI.

HacelieHHbIE W HEHAcChIIEHHbIE TMapbl. KayecTBeHHass 3aBUCHUMOCTH
IJIOTHOCTH M JABJICHUS HACBIIIEHHOrO IMapa OT TEMIIEPATypPbl, UX HE3ABUCUMOCTD
0T 00bEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxnocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIa>KHOCTb.

Tépnoe Teno. Kpucramnmueckue n amop(ubsie Tena. AHU30TPONMS CBOMCTB
kpuctauioB. I[l1aBneHne W Kpuctauid3auus. YJIelbHasg TEIUIOTa IUIABJICHHUS.
CyOnumarnus.

Jedopmanmu tBEporo Tema. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nepopmariuii.

TemnmoBoe pacuIMpeHHue KUJIKOCTEH U TBEPABIX Tel, 00BEMHOE U JIMHEHHOE
paciipenue. AHTAapMOHU3M TEIUIOBBIX KOJIeOaHUM YacTHIl BEIIECTBA KaK MPUYUHA
TEIJIOBOI'O paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprUn B Pa30BbIX NMEPEX0JIaX.

VYpaBHeHue TerioBoro OagaHca.

[ToBepxHocTHOE HaTsKeHHE. KoA(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHHS.
Kanunnsapusie saBnenus. /[aBneHne noa UCKPUBIEHHON MTOBEPXHOCTHIO )KUIAKOCTH.
®opmyna Jlannaca.

TexHn4eckne yCTpOWCTBA M  TEXHOJIOTHUYECKHE TMPOLECCHL:  KHUIKHE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunienune. Kunenue nmpu noHM>XEHHOM JIaBJICHHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHS.

OMBITH ¢ MBUTBHBIMU TIEHKAMH.

CmaunBaHue.



KanwnspHsele sBICHHUS.

Mopenu HEHbIOTOHOBCKOMW KUJKOCTH.

Crioco0bl U3MEPEHUS BIIAYKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunbr nedopmanuii.

Habmonenne mansix aedopMariuii.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomut, npaKmMuKym.

N3yudeHne 3aKOHOMEPHOCTEN UCTIapEHUS KUJIKOCTEN.

N3mepenue yaenpHON TENI0ThI IUIABICHUS JIb/A.

N3ydeHne CBOMCTB HACBIIEHHBIX NIAPOB.

H3mepenne abCONMIOTHON BIIaKHOCTHU BO3JAyXa M OILIEHKa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne koappuiimeHTa noBEpXHOCTHOTO HATSHKEHHUS.

N3mepenune monyns FOHra.

HccnemoBanne 3aBHCUMOCTH  AeOpMallMk  PE3MHOBOTO  00pas3iia  oT
IIPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe noJe.

OnekTpu3auusi Tel U €€ MPOSBICHUs. DJIEKTpUYECKU 3apsn. J[Ba Buma
DIEKTPUYECKUX 3apsAoB. IIpOBOAHMKM, IHAIEKTPUKA W IOJYyIPOBOIHHKHU.
OneMeHTapHbId 3JIEKTPUYECKU 3apsii. 3aKOH COXPAaHEHHs 3JIEKTPUYECKOrO
3apsija.

B3anmoneiictBue 3apsaoB. Toueunsie 3apsaapl. 3akoH KynoHa.

DnekTpuueckoe nose. Ero neicTBre Ha dJIEKTPUYECKUE 3apsiabl.

Hanpsokénnocts  anexTpuueckoro  moins.  [IpoOueiid  3apsan.  Jlunuwm
HaAPsHKEHHOCTH 3JIEKTPUYECKOro nojist. OHOPOIHOE ANEKTPUUECKOE TOJIE.

[ToTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO TOJs. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B IJEKTPOCTATUYECKOM  IOJIE.
[ToTeHmman anekTpocTaTnyeckoro noiid. CBsa3b HANPSKEHHOCTH IOJS U PA3HOCTH
NOTEHIIMAIOB JUISL AJIEKTPOCTATUYECKOro 1Mo (Kak OJHOPOJHOTO, TaK H
HEOTHOPOIHOTO).

[IpuHIUII CYyNIEPIIO3ULIUU AJIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilosme paBHOMEepHO 3apsbkeHHOUM cdepnl. [lose
PaBHOMEPHO 3apsKeHHOro mo o00bEéMy miapa. Ilose paBHOMEpPHO 3apsiKEHHOM
OECKOHEYHOM IUIOCKOCTU. KapTuHBl JMHUI HANpsyKEHHOCTHM H3THX TNOJEH U
DKBUITOTEHLIUAJIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B IIEKTPOCTATUUECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvdnekTpukn B DJIEKTPOCTATUYECKOM  TIOJIE. Jwvsnexrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konnencatop. DJIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCaTopa.

[TapamnenbHOE coequHEeHUE KOHAEHCATOpOB. [lociaenoBarenbHoe coeIMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHAEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YaCTULIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTUYECKHE MPOLIECChl: 3JIEKTPOCKOIL,
DIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHE JJIEKTPONpPUOOPOB,
KOHJIeHCaTophl, reHeparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUUECKOE TI0JIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3APSyKEHHBIX IJIACTHH.

Mogens anekTpoctatudeckoro reneparopa (Bau ne ['paada).

[IpoBOAHUKH B JIIEKTPUUYECKOM MOJIE.

DneKkTpocTaTuuecKas 3aluTa.

YCTpOUCTBO U IEUCTBUE KOHAEHCATOPA MIOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
MJIACTHH, PACCTOSHUS MEXIY HUMH U JUDJICKTPUICCKON MMPOHUIIAEMOCTH.

DHEPrus AMEKTPUUYECKOTO OIS 3aPSHKEHHOT0 KOHICHCATOPa.

3apsiiKa U pa3psika KOHJIEHCAaTopa Yepe3 Pe3UCTop.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

OueHka cui B3auMOIEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpalieHus HEPTruu 3apsiKEHHOTO0 KOHIEHCATOpa B SHEPTHUI0
V3JIy4YECHUS CBETOANOA.

N3ydyeHne npoTekaHus TOKa B LIENHU, COJAEPIKAILIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHI[NAJIOB (HampsHKEeHMST ) npu
MOCJIETIOBATEILHOM COCIMHEHNH KOHJIEHCATOPOB.

HccnenoBanne pa3psana KOHICHCATOPA YEPE3 PE3UCTOP.

Tema 2. ITocmoanuwlil 31eKmMpuiecKuil mok.

Cuia Toka. ITocTosIHHBIN TOK.

VYcnoBusi cynieCTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOr0 TOKa. MCTOYHUKH
toka. Hanpspkenue U u DJIC é.

3akoH OMa U1 y4acTKa LEMu.

DIEeKTpUIECKOe COIIPOTHUBIICHUE. 3aBUCUMOCTh COMPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHMKA OT €ro JIMHBl U IUIOMIAJAN IONEPEYHOTO CEUYCHUS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBaTenpbHOE, MapalIeIbHOE, CMEIIAHHOE COCIUHEHUE MPOBOJIHUKOB.
Pacuét pa3BeTBn€HHbIX dnekTpudeckux meneil. [Ipasmia Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xoymns—Jlenia.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TelioBass MOIIHOCTb, BbIAEISEMAas Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HCTOYHHMKA TOKa. 3akoH Oma 14
MOJHOW (3aMKHYTOM) DJJIEKTPUYECKOM I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikaHue.

KonzeHncaTtop B ienu nOCTOSIHHOTO TOKA.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK DIIEKTPUIECKOU IHEPTUU.

Jemoncmpayuu.

N3mepeHune CUiibl TOKa U HaIPSKEHMUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA OT HAIPSKEHUS Ui PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIAIH TIONIEPEYHOTO CEYEHHs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTU CHIIBI TOKA OT COMPOTHUBIICHUS MIPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHHE TAIBBAHUYECKOTO AJIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

CrniocoObl coeTnHeHns UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMHU HCTOYHHMKA TOKA
OT CHWJIBI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccenenoBanne CMENIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yAenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBL TOKa OT HANPSKEHUS IS JIAMIIBI
HaKaJIWBaHUS.

VYBenuueHue npenaesia u3MepeHus ammnepmerpa (BoiabTMeTpa).

N3mepenne D/[C 1 BHyTPEHHETO CONPOTHUBIICHHS] HCTOYHUKA TOKA.

Hccnenosanne 3aBucuMoctd DJIC raapBaHMUYECKOrO 3JEMEHTA OT BPEMEHU
IpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJIFOCAMH MCTOYHHMKA TOKA
OT CHWJIBI TOKA B LIEMN.

HccenenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH HUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ paziuunvix cpeoax.

DneKkTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAA
IIPOBOJAMMOCTE TBEPABIX METAIOB. 3aBUCHMOCTH COINPOTUBIICHHUS METAJUIOB OT
TemriepaTypbl. CBEpXIpOBOAUMOCTbD.



DNeKTpUYeCcKUid TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas U pUMecCHast IPOBOJIUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoaa. [lonynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DJNEKTPOJUTHYECKAS JUCCOLHAIS.
Onektponus. 3akonsl Dapajes s FAEKTPOIU3a.

DJNIeKTpUUeCKU TOK B Tra3zax. CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIN
paspsa. PaznuuHble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [Lnazma.

TexHuyeckne ycCTpoOWCTBA M NPAKTUYECKOE NPUMEHEHHE: Tra3opas3psiaHbIe
JaMIbl, 3JIEKTPOHHO-JIyuyeBasi TpyOKa, MOJyIPOBOJHUKOBBIE NPUOOPHL: TUOJ,
TPaH3UCTOpP, (POTOAMONA, CBETONMOM, TallbBaHWKA, padUHUPOBAHUE MEJH,
BBITIJIABKA AJTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHSL.

Hemoncmpauyuu.

3aBUCHUMOCTh CONPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB NEKTPOIIUTOB.

3akoHsbl anekTponn3a Dapajes.

HckpoBoni paspsia ¥ MPOBOJAUMOCTD BO3yXa.

CpaBHEHUE TPOBOAUMOCTH METAIIJIOB U MOJIYTIPOBOJHUKOB.

OHOCTOPOHHSS TPOBOIUMOCTD IHOJIA.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

HabGnronenue snekrponusa.

W3mepeHnne 3apsiaa OHOBAJIEHTHOIO HOHA.

HccnenoBanre  3aBUCUMOCTHM  CONPOTHUBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsiTHE BOJNIBT-aMIIEPHON XaPAKTEPUCTUKH TUOJA.

Pu3nyecKuil NPaKTUKYM.

CriocoObl m3MepeHus (PU3NYecKux BEIUYHMH C UCIIOIb30BAHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYMH.
OneHka rpaHuIil MOrperHOCTeM.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3NYecKNX BEIWYHMH, TPOBEPKA MPEMIOKEHHBIX THUNOTe3 (BBIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHX  paslenax «YUEHHUECKUH  HDKCIEPHUMEHT,
Ja00paToOpHbIE pabOTHI, TPAKTUKYM).

MexknpeaMeTHbIe CBA3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCA C YUETOM COAEPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€M C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTUH.

Mesicnpeomemmnble noHAmMuUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, Hay4YHBIH (haKT, TUIOTe3a, (U3nMYecKas BEIMYMHA, 3aKOH,



Teopusi, HaONIOJCHHE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, HU3MEpPEHHE,
HOTPELIHOCTH U3MEPEHUH, U3MEPUTENIbHBIE TPUOOPHI, IIUPPOBas 1ad0paTOpusl.

Mamemamuxka: peunieHrue CcUCTeMbl ypaBHeHUM. JlunelHas ¢yHKuMs,
napabona, runep6osua, ux rpaduku U cBoicTBa. TpUroHOMeTpUYECKHe (PYHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO.
BekTopsl ¥ X IPOEKLUK Ha OCU KOOPAHMHAT, CII0)KEHHE BEKTOPOB.

buonozua: mexannyeckoe JNBHMKEHHUE B KUBOU mpupoze, 1uddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXKarollel cpelbl,
yTHIW3alUsg OMOOPTraHMYECKOTOo TOIUIMBA IS BBIPAOOTKH «TEIUJIOBOM» U
3IIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHHE U KAlWJUIIPHBIC SBIICHUS B IPUPO/IE,
JIIEKTPUYECKHE SBJICHUS B KUBOU MPUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE aTOMOB M MOJIEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJy4eHHE HaHOMAaTepUalloB, TEIIOBBIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH M Tra30B, )KUJKHE KPUCTAILIIBI, DIEKTPUIECKHUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAs JUCCOLMAINS, TaIbBAHUKA, SJICKTPOHHAs
MUKPOCKOTIHSL.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro ¥ IKUAKOTO TPEHHS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIIMH
(KpOHIITEWH, peméryarble KOHCTPYKIIMHN), UCTIOIb30BAaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET MU JApYyTue), ABUTATENb BHYTPEHHEIO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IOJlyuYEHUs COBPEMEHHBIX MAaTepUajoB, B TOM YHCIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE 3JIEKTPOnpuOOpOB,
ra3opaspsaHbIe JIAMIIbI, TOJIYIPOBOAHUKOBBIE PUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMu KA.

Tema 4. Macnummnoe none.

B3aumopelcTBUEe TIOCTOAHHBIX MArHMTOB M MPOBOJAHUKOB C  TOKOM.
MarnutHoe mnone. Bekrop marmuTHOM wuHAYKUMH. [IpuHmmMn cyneprno3unun
MAarHWTHBIX NOJEN. JIMHUM MarHUTHOM MHAYKIIUH.

MarsnuTHoe 1o0Jie MPOBOAHUKA ¢ TOKOM (TIPSAMOTO IPOBOJHHMKA, KATYIIKH H
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuia Jlopenua, €€ HanpaBieHUE U MOJYJib. JIBUKEHUE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM mnojie. Pabota cuisl Jlopenia.

MaruauTHoe 1nose B BeuecTBe. DeppoMarHeTuky, rnapa- U 1MaMarHeTUKH.



TexHuueckue YCTpOI;'ICTBa N TCXHOJOIHMYCCKHUC IIPOLOCCChI: IIPHUMCHCHHUC

MOCTOSTHHBIX MarHuToB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
ANIEKTPOABUTATENDL SIKOOU, YCKOPUTEIIH dJIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kaptnaa  nuHHMM  MHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO W
II0JIKOBOOOPA3HOT'O MOCTOSIHHBIX MAarHUTOB.

Kaptuna 1MHUI MarHUTHOW MHIYKIIMU TOJIS JNIMHHOTO MPSIMOTO MTPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopenicteue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBr>XeHHs My4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMO NENCTBUS AIEKTPOU3MEPUTEIBHOTO npubdopa
MAarHUTOAIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMUKyMm.

HccenenoBanre MarHuTHOTO IT0JIS1 TIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTHUKOB.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuibl AMmriepa.

N3y4enne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHIYKLIMY HA OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 5. dnekmpomazHumnan UHOYKYU:L.

SIBiieHUE QJIEKTPOMAarHUTHOW MHAYKUMH. IlOTOK BekTOpa MarHUTHOM
uHaykuy. OJIC mHayKnuu. 3aKOH DIEKTpOMarHuTHOM wuHAaykiuu Papanes.
Buxpesoe anekrpuueckoe noise. Toxku Dyko.

S/1C mHAOyKUMM B NPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

ITpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTMBHOCTM B LENM ITOCTOSSHHOI'O TOKA.
SAsnenne camonHaykuuu. IJIC caMOUHIYKIUU.

DHeprust MAarHUTHOT'O OJISI KaTYIIKH C TOKOM.

DIEKTPOMArHUTHOE MOJIE.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKHUE MPOLECCH: MHAYKIMOHHAS
II€Yb, COJICHOMU/, 3allUTa OT JEKTPU3ALMU TEJ NPU ABUKEHUH B MArHUTHOM I10JIE
3eMiIn.

Hemoncmpauyuu.

HabGmronenue siBiaeHUs 3JIEKTPOMAarHUTHOM UH]TYKIIHH.

HccnenoBanne 3aBucumoctd OJIC MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tamenne MarauTa B aJJlOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHAYKITUH.

NccnenoBanne 3aBucumoctd J/1C caMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B IIEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Ornpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TIOJISL.

UccnenoBanue siBICHUSI CAMOUHTYKIIUH.

COopka MOJIeTu IEKTPOMAarHuTHOTO FeHepaTopa.

Pa3znen 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenpHast cucrema. CBOOOIHBIE KOJIEOAHUS.

[Mapmonnueckue konedanus. Kunemarnueckoe M TUHAMUYECKOE OIKCAHUE.
DHepreTuyecKoe ONMUCaHue (3aKOH COXPAaHEHUsS MEXaHWYeCKOW sHepruu). BoiBon
JTUHAMUAYECKOTO OMUCAHUS FAPMOHMYECKUX KOJeOaHUN U3 UX DHEPTreTUYECKOro U
KMHEMATUYECKOTO OMTUCAHUS.

Ammuutyna U (daza kosnebanuil. CBsi3b aMIUTUTYAbl KOJI€OAHUM HMCXOIHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH M YCKOPEHHUS.

[lepuon u uactora kosneOanuid. Ilepron manbix CBOOOJHBIX KoJieOaHUIA
MaTEeMaTU4YeCKoro MasTHuka. llepuos CcBOOOMHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxatouux kKonebanusx. BeinyxaeHubie konebanus. Pezonanc.
Pe3oHancHas kpuBasg. BimsHue 3aryXxaHus Ha BUJI PE30HAHCHOM KpHUBOM.
ABTOKOJICOAHMUS.

TexHuyeckre yCcTpoMcTBa MU TEXHOJIOTMYECKHUE MPOILIECCHl: METPOHOM, Yachl,
Kauesu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck K0Jie0aTeIbHOTO IBUKEHUS.

HabGmronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUM Tpy3a HA HUTH OT
aAMILTATYIbI.

HccnenoBanue 3aTyxaromux KoieOaHuii 1 3aBUCUMOCTH Mepruoja CBOOOIHBIX
KOJI€OaHHUM OT COTMPOTUBIICHHUS.

Hccnenoanne kojie0aHWN Tpy3a Ha MACCHUBHOM TMpYXHHE C LEJbIO
dbopMupoOBaHUS MPEACTABICHUHN 00 MACATEHON MOIEIN IPYKUHHOTO MasTHUKA.

3aK0H COXpaHEHHS YPHEPTUU MPU KoJIeOaHUAX TPy3a Ha MPYKUHE.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

HaOmronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUXKEHHUS Teja B X0OJI€ KOJeOaHU Ha yIPyroM MojBece.

N3ydenne IBUKEHUS HUTSHOTO MasTHUKA.

[TpeobpazoBanue 3HEPTUH B IPYKUHHOM MasSTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAOMIUX KOJIEOAHUI.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHUI.

Tema 2. dnekmpomazHumuosie Ko1e0aHUsL.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE DJIEKTPOMAarHUTHBIC KOJeOaHUS B
u7ealbHOM Koisie0aTenbHOM KOHType. ®Dopmyna Tomcona. CBs3b aMILUIATYAbI
3apsia KOHAeHCaTOopa C aMIUTUTYI0ON CHIIBI TOKA B KOJIEOATETHbHOM KOHTYPE.

3aK0H COXpaHEHUs YPHEPTUU B UACATHHOM KOJIeOaTeIbHOM KOHTYDE.

3aTyxaronme AIEKTPOMArHUTHBIE KOJIeOaHMsI. BriHyX1€HHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennblii TOK. MOIIHOCTL NEPEMEHHOIO TOKA. AMIUIUTYJHOE U
JEUCTBYIOIEE 3HAYEHUE CWIbI TOKA W HANpPsDKEHHS MPU Pa3IMdHON (popme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconanbHbIi NEPEMEHHBIA TOK. Pe3uMCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENHM CUHYCOUJAIBHOIO NEPEMEHHOrO TOKAa. PEe30HAHC TOKOB.
Pe3onanc HanpspkeHU.

Uneanpupiii  Tpancopmatop. I[lpomsBonctBo, mepegada u moTpebIecHUE
ANEKTPUUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIPU TPOU3BOACTBE dJIEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HM.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: JJIEKTPUYECKUN
3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoIIepesay.

Hemoncmpayuu.

CB0OOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOAHBIX KOJICOAHHI OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMbl AIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXaloIUX JIEKTPOMArHUTHBIX KOJICOAHU.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BbIHyX/1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pesucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOP B LENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocinenoBaTeNbHOM COEAMHEHWUU PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Y cTpoilcTBO M IPUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mopnenps TMHUY 3JIEKTPONEpEIayuu.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanre nmepeMEHHOr0 TOKa 4Yepe3 MOCIeI0BATENbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabmroieHue 31eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUMHbBLE 60JIHDbL.

Mexanudeckue BOJHBI, YCIOBHS HX pacnpocTpaHeHus. [lomepeunbie u
IpOJOJIbHBIE BOJHBL lleproa, cKOpOCTh pacnpocTpaHEHUsT M JJMHA BOJHBL
CBoiicTBa MEXaHMUYECKHX BOJH: OTpa)keHHe, MpejoMieHHe, UHTephepeHIHs u
nudpaxims.

3Byk. CkopocTb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arps3HEHUE OKPYKAIOILIEH CPEbI.

DNEeKTPOMAarHUTHHIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHas opueHTalus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XX€HHUE,  MPEIOMIICHHE,
noJispu3anus, uHTepdepeHuns u qudpakims.

[[Ixana 351eKTpOMarHUTHHIX BOJH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paUOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DIEKTPOMArHUTHOE 3arPSI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPHUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHa, Tenepon, CBY-neus,
yIIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIHIIMHE.

Hemoncmpauyuu.

OO6pa3zoBaHue U paclpoCTpaHEHUE MTONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneobmromeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUM.

Habmroienue oTpaskeHus U NpeoMIeHHs] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnu u Auppakiiny MEXaHMYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

HaGnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTON KoseOaHui.

HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)keHue,
npesioMJIeHUE, MoAspu3anus, Auppakuus, uHTephepeHIus.

O6HapyxeHue nH(PpaKpacHOTo U yIbTPadhrOIECTOBOTO U3ITYUEHUH.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padomut, npaKmMuKym.



N3ydyeHnne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacipocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONIMHENHOE PAaCIIPOCTPAHEHUE CBETA B OJHOPOAHOU cpexe. JIyu cBera.
To4YeuyHbIN UCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n3o0pakeHUi B
iockoM 3epkane. Chepudeckue 3epkana.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeh
npenomMiieHusi. OTHOCUTENBHBIN MOKa3aTelb MpeaoMiieHus. [IoCTOSHCTBO 4acTOThI
CBETAa M COOTHOILICHUE JUJIMH BOJH INPH NEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpa’ully paszielia IByX ONTHYECKUX CPEX.

Xon nydeit B mpusme. Jucnepcusi cBera. CIOXHBIM cocTaB O€oro CBETa.
IIBer.

[TonHoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroa moJHOTO BHYTPEHHETO
OTPaKEHHSI.

CobOuparomue W pacceuBarolmde JUH3BL. ToHKas JuH3a. DOOKyCcHOE
paccTositHUE M ONTHYEcKash cujia TOHKOW JIMH3BL. 3aBUCUMOCTh (POKYCHOIO
paccTosiHUSI TOHKON chepruyecKol JMH3BI OT €€ TE€OMETPUM U OTHOCUTEIBHOTO
MOKA3aTeNs MPETOMIIEHUS.

@opMyJiia TOHKOW JIMH3BL. Y BEJIMYEHHUE, 1aBAEMOE JIMH30M.

Xoa nyda, NPOLIECANIETO JWH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOMU
ontudeckoi ocu. IlocTpoeHne wu300pakeHW TOYKHM M OTpe3Ka MpsSIMOH B
cOOMparoLMX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Onrtuueckue mpubopsl. Paszpemiaronias crnocoOHOCTh. ['71a3 Kak onTudeckas
cUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass onrtuka. HWurtepdepenius cBera. KorepeHTHblEe HCTOYHUKHU.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEpP(EpPECHIIMOHHOM
KapTUHE OT [JByX KOT€PEHTHBIX HCTOYHMKOB. [Ipumepsl Kiaccuyeckux
UHTEPPEPEHITMOHHBIX CXEM.

Hudpakuust cBera. [udpakumonHnas pemérka. YcloBUe HAOTIOIECHUS
[VIABHBIX ~MAakCMMyMOB IIpU NaJ€HUM MOHOXPOMAaTHYECKOrO CBETa HA
TU(GPaKIMOHHYIO PEIIETKY.

ITonapuszanus ceera.

TexHn4eckne YCTpPOWCTBA W TEXHOJOTMYECKHE ITPOLECChl: OYKH, JIYIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, AU(GPAKIIUMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccenenoBanne npesioMIICHHs CBETA.

Habmrogenue noaHoro BHyTPEHHETo oTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanne xoAa CBETOBBIX ITYYKOB 4YEpe3 IUIOCKOMAPAJUICIbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paXeHUH B TMH3AX.

Mopenu MUKpOCKOIIa, TeJIECKOIa.

Habmionenue narepdepeHnnu cBera.

HaGmronenue 1BeTOB TOHKHUX TMJIEHOK.

HaGmronenune nudpakiuu cBera.

N3yuenue nuppakinOHHON pEeMETKH.

Habmonenue nudpakiinoOHHOTO CHEKTPA.

HabGmronenue nucnepcuu cBera.

HabGmrogenue nonsipu3aluu CBeTa.

[IpuMeHeHue NONSPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMUKyMm.

W3mepenne nokasareiis npeaoMiIeHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BeliecTBa (Ha
IpPUMEPE KUJIKHUX JTUH3).

N3mepenne poKyCHOTO pacCTOSIHUS pacCeUBAIOLIUX JIMH3.

[Tomyyenue n300pakeHusl B CUCTEME U3 MIOCKOIO 3epKajia U JTUH3bI.

[Tomyuenue n3o00pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, uHTep)EepeHIny U MoJsipu3aluu CBETa.

W3ydeHne nossipru3alny CBETa, OTPAKEHHOTO OT MMOBEPXHOCTHU JUAJIEKTPHUKA.

Nzyuenue nuaTepdepeHInm 1a3epHoro U3IyuyeHus Ha IByX LIEIISX.

HabGmonenne nucnepcun.

HabGmronenue u uccnegoBanue 1MPpakmOHHOTO CIIEKTpA.

N3mepenue IiMHbl CBETOBOW BOJIHBI.

[Tomyuenue criekTpa M3Iy4YEHHs] CBETOIMOMA MPU MOMOIIHM AU(PPaKIHMOHHON
PELIETKMY.

Pa3znes 6. OcHOBBI ceIUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH.

I'panuubl  PUMEHUMOCTM  KJIacCM4yeckon — mexaHuku.  [loctynartsl
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHna.
VYcnoBue npuuMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHU U COKPAIICHUE JUIMHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPrUs
ITOKOS.



TexHuyeckre yCTpOHMCTBA M TEXHOJOTHMYECKUE MPOLECCHl: CIyTHUKOBBIC
MPUEMHHKHU, YCKOPUTEH 3aPSIKEHHBIX YACTHLL.

YueHuueckuit SKCIEPUMEHT, J1a00paTOpPHBIC pabOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DSHEPrUU  PEIATHUBUCTCKUX 4YacTHUI] (O
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TI0OJIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapno-60ano6oii Oyanusm.

PaBHOBecHOE TEIIOBOE M3JIydeHHE (M3ITydeHUE aOCOIIOTHO YEPHOTO Tela).
3akon cmemiennd Buna. 'unoresa [lnanka o kBaHTax.

@DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®oroaddext. Onwitel A. I'. CroneroBa. 3akoHbl hoTodddekra. YpaBHEHHE
OunmTeHa ana oroaddexra. «Kpachas rpanuma» Gorodddekra.

JlaBnenue cBeta (B UYAaCTHOCTH, [laBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 U aOCOJIIOTHO OTpakarollyro moBepxHocTh). OmbiThl 1. H.
JleGenena.

BoinnoBbIe cBoMcTBa yactul. Boisnbl ne bpouns. Jliimna BonHbl ne bpoitis u
pa3Mmepbl 00JacTH JIOKAJIM3alMU JBWXKYyIeWcss dactuubl. KopmyckyispHo-
BOJTHOBOM Ayanu3M. Jludpakius 37eKTPOHOB Ha KpUCTaILIaX.

Cneunduka uzmeperuii B Mukpomupe. COOTHOIIEHUS! HEONpeeIEHHOCTEH
['eitzenOepra.

TexHuyeckre YCTpOHCTBA M TEXHOJOTUYECKUE IIPOLIECCHl: CHEKTPOMETP,
dboToremMenT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHeUHas Oarapes,
CBETOUO/.

Hemoncmpayuu.

®otordh(DHEeKT Ha YCTAaHOBKE ¢ IIMHKOBOW IJIACTUHOM.

HccnenoBanne 3akoHOB BHelTHEro (poTodddekTa.

HccnenoBaHnne  3aBUCHUMOCTH  CONPOTHBIIEHUS  MOJYIIPOBOAHUKOB — OT
OCBEILIEHHOCTH.

Ceeroauop.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, nPAKMuUKyMm.

Hccnenosanne poropesucropa.

N3mepenune nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus Gporoaddexra.

UccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOUO] OT HAIIPSKEHUS.

Tema 2. @Quzuka amoma.

OnbITEl MO HCCIEIOBAHHUIO CTpOeHUs aroMma. [lnmaHerapHas mozenb aroma
Pezepdopna.

[Toctynatel bopa. U3nydyenue u noriomieHue GOTOHOB MPH MEPEXOAe aToMa
C OJTHOT'O YPOBHS DHEPIUU Ha JPYTOM.



Buapl ciektpoB. ClIeKTp YpPOBHEU 3HEPrUU aTOMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE M31y4eHue cBeta. Jlazep.

TexHu4eckre yCTpOMCTBAa M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaIbHbBIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pesepdopaa.

Habnroenne TuHeHyaThiX CIEKTPOB.

YcTpoicTBO U AeHCTBUE CYETUMKA HOHU3UPYIOIINUX YaCTHL.

OnpeneneHue JIMHBI BOJHBI JTA3€PHOTO U3ITYUYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

HaOnronenue 1MHEYaTOro CekTpa.

HccnenoBanne CrieKTpa pa3peKEHHOr0 aTOMapHOTO BOAOPOAA U MU3MEpPEHHUE
noctosiHHON Punbepra.

Tema 3. Quzuka amomnozo A0pa u IN1EMEHMAPHBIX YACMUY,.

Hyxknonnass monens sanpa I'eiizenOepra—MBanenko. 3apsia sapa. MaccoBoe
qucio sapa. M3oTonsl.

PagunoaktuBHOCTh. Aubda-pacnaja. DNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. ['amma-usnydeHue.

3aKOH paJMOAKTUBHOrO pacraaa. PaauoakTUBHBIE HW30TOMNBI B MPUPOJE.
CBolicTBa MOHHU3UPYIOUIETO M3JIyYeHHs. BinsHHE pPaguOaKTUBHOCTHM HA >KUBBIC
opranu3Mebl. EcrectBeHHbIi PoH n3nydenus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifjpe. Snepubie cuibl. JledexTt maccer sapa.

Anepubie peakuuu. [enenue u cunres saep. SAnepueie peaktopsl. [Ipobiemsl
YIIPABJISIEMOTO TEPMOSIAEPHOTO CHHTE3d. JKOJOTMYECKHE aCHEKThl Pa3BUTHUS
AIEPHON DHEPIETUKH.

Metonbl perucTpanuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHIL.

@DyHAaMEHTaJbHbIE B3aUMOJCHUCTBUSA. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenune o CrangaptHor Moaenu. KBapk-riatooHHas MOAENb apOHOB.

®usuka 3a npenenamu CrangaptHol Mojenu. TéMHas Martepust U TEMHas
DHEprus.

EnuHCcTBO puznueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoicTBa U TEXHOJOTHUECKUE MPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSIEPHBINM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHasi ToMmorpadusi.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padomut, npaKmMuKym.

HccnenoBanne TpeKOB YacTHIL (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (hOHA C UCTIOJIB30BAaHUEM JI03UMETPA.

N3ydeHue noriomeHus: 6eTa-4acTUll aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMMH M ACTPOPU3HKH.



Otanbl pa3BUTUs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHHMOCTh 3aKOHOB (U3UKHU JUIsI OOBSICHEHHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acCTpOHOMHUYECKHUX HCCHAeN0BaHUNA. (COBPEMEHHBIE ONTUYECKUE
TEJIECKOIIBI, PAJMOTEIIECKOIBI, BHEATMOC(EPHAS] ACTPOHOMUS.

Bun 3Bé3mHoro nHeba. Co3Be3ausi, spKue 3BE3NBI, IUIAHETHI, UX BHINMOE
JBH)KCHUE.

Conneunas cucrema.

Comnnue. ConHeunasi akTUBHOCTh. MIcTouHuK 3Heprun CosHIA U 3BE3.

3BE3/1bI, X OCHOBHBIEC XapaKTEPUCTUKHU. J(MarpaMma «CIEKTpaIbHbIN KJIacC —
CBETUMOCTBY». 3BE3/Ibl IJIaBHOM IMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsI 3BE3] TJIABHOW IOCIIENOBATEIBHOCTH. BHYTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3BoIonMU CoJlHIA U
3BE3/. DTambl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenue u nwxenue ConHua B
lNanaxktuke. Tunel ramaktuk. Paguoranmaktvuku u kBazapsl. YEpHBIE ABIPHI B AApax
TJIAKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macirabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUM.

Yuenuueckue navnooenus.

HaGmonenust 3B€3qH0r0 HebOa HEBOOPYXKEHHBIM TJ1a30M C MCIHOJb30BaHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN ISl OMPEACIICHHS MOJ0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJyIIapusi U sSIpKue
3BE3MBI.

HaGmiogenuss B Teneckon JIyHbI, IUTaHET, TyMaHHOCTEW U 3BE3AHBIX
CKOIUICHUH.

Pu3nyecKuil NPaKTUKYM.

CrniocoObl m3MepeHus (PU3NYECKUX BETUYHH C UCIIOJIH30BAHUEM AHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIC TTOTPEITHOCTA U3MEPEHUM (DU3NYECKUX BEIMYMH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX  HM3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nyecKkux BENMYWH, MPOBEpPKa MPEAJIOKEHHBIX THUNOTE3 (BBIOOp U3 pador,
OMHUCAaHHBIX B  TEMAaTUYECKHX  pa3lenax «YUYEHHYECKUH  HKCIEPHUMEHT,
Ja00paToOpHbIE pabOTHI, TPAKTUKYM).

Oo6o01maoee NOBTOPEHUE.



O0o061eHue U cucreMaTH3alus CoAepKaHusl pas3zienoB Kypca «MexaHukay,
«MonexynsipHast pu3nka U TEPMOJUHAMUKAY, «DIEKTpoAuHaMuKay, «Konebanus
U BOJHBD», «OCHOBBI CIEUHUATBHON TEOPUU OTHOCHUTEIbHOCTHY, «KBaHTOBas
buznka», « JIEMEHTbl ACTPOHOMHUH U aCTPOPUBHKNY.

Poar ¢u3ukm W acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COLIMATIbHON M ATHMUYECKOH chepax AedaTeIbHOCTH YeI0BEKa, POjib U MECTO (DU3UKHU
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAYEHUE ONHCATEIBbHOM,
CUCTEMATH3UPYIOIICH, OOBSICHUTEIBHOM W MPOTHOCTHYECKOW  (yHKIUH
(bu3nueckoil Teopuu, poiib GU3NUECKOM TeOprur B (POPMUPOBAHUU MPEACTABICHUIM
0 (u3nyecKol KapTHHE MHUpPA, MECTO (PU3NYECKON KapTHUHBI MHUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 11 kiacce
OCYUIECTBIISIETCS C YUYETOM COJEPKATENbHBIX MEKIPEAMETHBIX CBA3EH C KypCcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ0
no3HanuA: SBICHUE, HAay4yHbIH (akT, runotesa, (u3MUecKas BeIUYMHA, 3aKOH,
TEOpUsl, HAONIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUM, U3MEpPHUTEIbHBIE TPUOOPHI, I poBast 1adopaTopus.

Mamemamuka: peuieHUE CHCTEMbl YpPaBHEHHMHU. TpUrOHOMETpHUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPHI M WX MPOEKIMH HA OCH KOOPJHUHAT, CIOKEHHE BEKTOPOB.
[TpousBoaHble 37eMeHTAapHBIX (GYyHKUUNA. [Ipu3Haku 1OmOOHS TPEYrOJbHUKOB,
onpeieNIeHUe IOMAIU MIOCKUX GUryp u oobeéMa Tel.

Buonozua: >nekrpuyeckue SBIEHUS B JKUBOM MNpUPOJE, KoJieOaTelbHbIC
JBIDKEHUS B JKMBOW MPUPOJE, SKOJIOTMYECKHE PHUCKH TPHU IPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HCHHE  OKPYKAOLIEH  Cpenbl,
yIbTPa3BYKOBasi JMArHOCTHKAa B MEJWLMHE, ONTUYECKHUE SBJICHUS B >KUBOU
IpUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OO0pa30BaHUA KPUCTAUIMYECKON PpEHIETKH, CHEKTPaJIbHBIN
aHaJIu3.

T'eocpaghusa: wmarHuTHBIE TMOJMOCA 3€MIIM, 3aJI€KH MAarHUTHBIX YO,
(boToChEMKA 36MHOI TOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3JIEKTpoJBUraTeNb SIKOOM, reHepaTtop MEepeMEHHOro TOKa, MHIYKIHMOHHAs Iedb,
JMHUU 3JIEKTpoIepeaay, 3JIEKTPOABUraTellb, pajap, paaAuoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yiabTpa3ByKOBas JMAarHOCTUKA B TEXHHKE,



HpOGKHHOHHLIﬁ alIiapart, BOJIOKOHHAA OIITHKA, COJIHCYHAA 6aTape$1, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPI'CTUKA U SKOJIOTHYCCKUC aACIICKThI eé Pa3BUTHA.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUATINYHOCTHBIE
PE3VYJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOCHUS YyueOHOro mpeamera «Duznka»
JIOJKHBI OTPa’XaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOIIUXCs PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3WUIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YyOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIO OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
ONBITA U OMbITA JEITEIBHOCTH B MPOLIECCE PEaan3allii OCHOBHBIX HAITPABICHUU
BOCIIUTATEIIbHOMN JAEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPa’kAAHCKOT0 BOCIIUTAHUSA:

e CchOpPMUPOBAHHOCTb  TPAXKIAHCKOM  TMO3MUIIMU  OOydarIlerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O YJIeHAa POCCUHUCKOT0 OOIIEeCTBRa;

e TMPUHATHE TPAJUIIMOHHBIX OOIIECYETOBEYECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKHUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEIIbBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOliecTBa, Yy4yacTBOBaTh B CaMOYIPaBJIICHMHM B 00Opa3oBaTeIbLHON
OpraHu3aluu;

e YMEHHME B3aUMOJICUCTBOBaTh C  COUUAIBHBIMU  WHCTUTyTAMH B
COOTBETCTBHH C UX (YHKIMSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU JIESITEIBHOCTH.

NAaTPUOTHYECKOT0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCHICKOM rpaXxJaHCKOMU WJICHTUYHOCTH,
MaTPUOTU3MA;

e I[EHHOCTHOE€ OTHOIIEHHWE K TOCYJAapPCTBEHHBIM CHMBOJIAM, JOCTHKCHUAM
POCCHICKUX YUEHBIX B 00J1acT (DU3UKH U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMUSI, ITUUECKOTO MMOBEICHUS;

e CHOCOOHOCTH OLICHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B IESTEIIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOWUHUBOTO Oy TIyIIIETO.

3CTETHYECKOr0 BOCITUTAHUSA:

e DOCTETHYECKOE OTHOLIEHWE K MHPY, BKIIOYAsg 3CTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3MUECKON HAYKE.

TPYAOBOI0 BOCIIUTAHUSA:



MHTEpEC K Pa3Iu4HbIM chepaM MpoPecCHOHAIBHON JESTENHHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3MKONM HM TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP OyayIIel mpodeccuu U peain30BbIBaTh COOCTBCHHBIC
’KU3HCHHBIC TUTAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHHUIO B
00nacTi GU3HMKHU HA TPOTSHKEHUU BCEH KU3ZHH.

IKOJOIrH4€CKOro BOCMMTaHuq:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE TJI00ATBHOTO
XapaKkTepa SKOJOTUYECKUX TPOoOIeMm;

IJIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYKAIOIIECH cpelie Ha
OCHOBE 3HAHUS LIEJIEH YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA;

paclIMpeHre ONbITa AESITEIbHOCTH IKOJOTHYECKON HAmpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PU3UKe.

HEHHOCTH HAYYHOT'O IMIO3HAHMUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NYECKON HAYKU;

OCO3HAHUE IIEHHOCTH HAyYHOW JESITEIHHOCTH, TOTOBHOCTH B IIpOIlECcCe
M3yueHHUs (PU3UKK OCYILIECTBISITH MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NeATEeIbHOCTh UHAUBUIYATIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeilCTBUSA
ba3oBble JJornueckue JeMCTBHUA:

CaMOCTOATENBbHO  (OpMyJIHpOBaTH M aKTyalM3UpoBaTh MpoOJeEMYy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIH JEATEIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU HX
JTOCTUKEHUS;

BBUSIBISITh 3aKOHOMEPHOCTM M TNPOTUBOPEYHsS B PacCMAaTPUBAEMBIX
(bu3HYECKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PELICHUs MPOOJIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS
MaTepUabHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBaTh COOTBETCTBUE
pE3yNbTATOB LIEJSIM, OLIEHUBATh PUCKHU ITOCIIEICTBUN JIEATEIBbHOCTH;
KOOPJMHUPOBATh M  BBINOJHATH PabOTy B  YCJIOBHUSIX peajbHOrO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX PoOIIeM.

ba3oBble ncciaeaoBareabCKHe AeliCTBUSA.

BJIJIETh HAYYHOW TEPMHUHOJIOTHUEH, KITIOUEBBIMHU MOHATUSIMU U METOAAMU
(bu3NYecKoi HayKH;



BJIAJCTh HaBBIKAMH  Y4COHO-HCCIIEIOBATEIIHCKON u MIPOCKTHOMN
JEeSTENbHOCTU B 007acTH (DU3UKH, CIHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSATEIILHOMY TIOMCKY METOJOB peIICHUS 3a1ad  (PU3NIECKOro
coJiep KaHusl, MPUMEHEHHIO PA3TMYHBIX METOIOB TIO3HAHUS;

BIIAZICTh BUJAAMH JIEATEILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIpPETALNU, PEOOPa30BAHUIO U PUMEHEHHIO B PA3INYHBIX YUCOHBIX
CUTyalMsiX, B TOM YHCJIC TMPU CO3/IaHUU YUYEOHBIX MPOEKTOB B 00JIACTH
(1)56370:97 8

BBISIBIISATh TIPUYWHHO-CJICICTBCHHBIC CBSI3M M aKTyaJW3MpPOBATh 3ajady,
BBIJIBUTATh THUINOTE3y €€ pelieHus, HaXOAUTh apryMEHTHl IS
JI0Ka3aTeIhCTBA CBOMX YTBEPXKIICHUM, 3a/aBaTh MapameTpbl U KPUTECPUU
pEIICHMUS;

aHANIM3UPOBATh TIOJYYEHHbIE B XOJI€ PEIICHUS 3aJadd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JTOCTOBEPHOCTH, MPOTHO3UPOBATH H3MECHCHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aayl B 00pa30BaTEIbHOU
JESITENbHOCTH, B TOM YHCIIE IPU U3yUYeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH MTPUOOPETEHHBINA OIIBIT;
YyMETh TICPCHOCHUTh 3HAHHMS 10 (QHU3NKE B TPAKTHYCCKYIO 00JacTh
KU3HEICATCITLHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUrHHAIbHBIC MMOAXObI U PEIICHHUS;
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIMYCKAIOIINE aIbT€PHATUBHBIE PELICHUS.

Pabora ¢ unpopmanmeii:

BJIa/IETh HABBIKAMHU MOJydeHHUs MH(pOpManuu (PU3HUECKOTrO CONEep:KaHus
U3 MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATH MOUCK,
aHaJN3, CHUCTEMAaTH3alMI0 M WHTEpHpeTanuio HH(POpMaluu pa3IndHbIX
BUJIOB U (DOPM MIpeACTaBICHUS;

OLIEHUBAThH JOCTOBEPHOCTHh MH(OpMAIIHH;

UCIIOJIb30BaTh CpeACTBa HH(DOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHMM B  pEHICHUMH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX H
OpPraHM3allMOHHBIX 3a/ay € COOJII0JIEHuEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKHA O€30MacHOCTH, THUTHEHBI, PECcypcocOepekeHusi, MPaBOBBIX WU
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOW 0€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOrO CONIEpKaHUsA B Pa3IMYHBIX (opMaTax C
y4€TOM Ha3HayeHUs HHGOpPMALUKU M LEJNEeBOH ayIUTOPHH, BBIOMpas
ONITUMAJIbHYIO (POpMY MpeICTaBICHUS U BU3YaJIN3allUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIE 1eHCTBHSA:



OCYIIECTBIATh OOIIEHHE Ha Yypokax (U3MKK M BO BHEYPOUHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallud M CMsIr4aTh
KOH(DJIUKTBIL;

Pa3BEPHYTO U JOTMYHO U3JIAraTh CBOXO TOYKY 3PEHHUS C UCIIOJIB30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHMMAaTh WU MUCIOJB30BAaThb  IPEUMYIIECTBA  KOMAaHIHOM W
WH/IMBUIyaJIbHON paboThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM € YYETOM OOIIKX
MHTEPECOB U BO3MOKHOCTEN KaKI0T'0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA 10 €€ JOCTHKEHHUIO: COCTABJIATH IIJIaH
JEUCTBUM, pacpeesaTh POy ¢ y4ETOM MHEHUI YUYaCTHUKOB, 00CYXAaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4yeCTBO CBOETO BKJIAJa M KaXXIOr'0 y4aCTHHKAa KOMAaHIbI B
oO1IMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[Ipe/JlaraTb HOBBIE IIPOCKTHI, OLICHMBATh HJIEH C IIO3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIIATh ITO3UTUBHOE CTPATETHMYECKOE IIOBEICHUE B Pa3IUYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHHE,  OBITH
VHUIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSATENLHO  OCYIIECTBIIATh ITO3HABATCIBHYIO JIEATECILHOCTh B
oOnmacTd (U3NKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh W
dhopmyHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENLHO COCTABJISITH TUIAH PEUICHUSI PACUETHBIX M KaueCTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPAKTUYECKOW PabOThI ¢ yUETOM HMEIONTUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUMH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacmMpATh paMKH  ydeOHOTO TpeaMeTa Ha  OCHOBE  JIMYHBIX
IPEAIIOYTECHUM;

JieNaTh OCO3HAHHBIM BHIOOp, ApPryMEHTHpPOBATH €ro, OpaThb Ha ce0s
OTBETCTBEHHOCTH 3a PCIICHUE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO M TIPOSBICHUIO JIPYIAUIMU B 00IaCTH
(U3HUKH, TIOCTOSHHO TMOBBIIATH CBOM 00pa30BaTENbHBIA W KyJIbTYPHBIM
YPOBECHb.

CaMOKOHTpOJIL, 3MOIIHOH3JIBHLIﬁ HHTEIJICKT.



JlaBaTh OLICHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBEI B JIESTECIIbHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIAJIETh HABBIKAMHU I[I03HABATEJIbHOM pediekcuu Kak OCO3HAHUS
COBEPILIAEMBIX JICMCTBUH U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJITATOB U
OCHOBaHUII;

WCIIOJB30BaTh MNpUEMBI pedIeKCHM MJI1 OLCHKH CHTYaluu, BBIOOpa
BEPHOI'O PELICHUS;

YMETh OIICHUBATh PHUCKH W CBOEBPEMEHHO NMPHUHHUMATh PEIICHUSA IO HX
CHIKEHHUIO;

MPUHUMATh MOTHUBBI WM APTyMEHTHI JPYTUX MPU AHAJIU3E PE3YJIbTaTOB
JIESATCIbHOCTH;

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI M APryMEHTHl JIPYTMX IPU aHAIU3€ PE3yJIbTaTOB
JIEATCIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYIUX HA OLUIMOKH.

B mpouecce mocTukeHUs JTUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS MPOTPAMMBI T10
dbuzuke JUII  ypPOBHS CpeIHEro oOmero ooOpa3oBaHus Yy OOyYaroNIUXCs

COBEPIIICHCTBYETCS AYMOIMOHAIILHBIN WHTEJICKT, TIPEAIOJIar afO A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHWSA,  BKIIOYAIOIIETO  CIIOCOOHOCTH  TMOHMMATh  CBOE

HMOITMOHAILHOE COCTOSTHUE, BUACTh HAMPABIICHUS PA3BUTHS COOCTBEHHOMN
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEJCHUE, CITIOCOOHOCTH aTanTHPOBATHCS K
OMOITMOHAIEHBIM W3MEHEHUSM W TPOSBIATh THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIIMHU, BKIIOYAIOIIECH CTPEMJICHUE K IOCTH)KEHUIO 1IeJIN
U yCTeXxy, ONTUMH3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATh, UCXOS W3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONMIEH CIIOCOOHOCTh TOHHMMATh AMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYWUTHIBATH €ro MpPH OCYIICCTBICHUH OOIICHMUSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEIKUBAHUIO;

COLIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUSI C JPYTUMH JIFOJBbMH, 3a00THTHCS, MPOSIBIATH HHTEpPEC H
paspemarh KOHQIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDBI



K xonmy oOyuenust B 10 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

NOHUMATh POJb  (PU3UKA B HKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKON, COIMAIbHOW M JSTUYECKON cdepax JeAaTeIbHOCTH
YeJI0BeKa, POJIb U MECTO (PM3MKH B COBPEMEHHON HAyYHOW KapTHHE MUPA,
3HAUEHHUE OIHCATEIbHON, CHUCTEMAaTU3UPYIOIIeH, OOBSICHUTEIHLHON U
MIPOTHOCTHYECKON  (QYHKIMH  (PU3HMYECKOH TEOPUH —  MCXAHUKH,
MOJIEKYJIIPHOW (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3HUUECKOM TEOPHUH B
(hopMHUpPOBaHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pazniuyath YCIOBUS MPUMEHUMOCTH Mojeneld (uanueckux Ten Hu
MPOIICCCOB  (SBJICHUI): HWHEpUHMAIbHAS CHCTeMa OTcuéra, abCOIIOTHO
TBEpIOE TENO, MaTepualibHas TOYKA, PAaBHOYCKOPEHHOE JBUYKEHHE,
CBOOO/JHOE TmMajeHue, alCoNOTHO ympyras jaedopmaius, aOCOTIOTHO
yIpyroe u abCoI0THO HEYNPYToe CTOJKHOBEHHMS, MOJICIIH Ta3a, KUJKOCTH
U TBEPAOrO (KPUCTAJUIMYECKOI0) Telia, UACAIbHBIM Ta3, TOYCUHBIN 3apsl,
OJIHOPOJIHOE JJIEKTPUUYECKOE T0JIE;

paznuyaTth ycioBus (TpaHULbl, O0JACTH) MPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XxapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYCHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHE IPOIECChl U  SIBICHUA,
HCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXaHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOT0 ABWKEHUS, (OpMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
IBUXKEHUS, TpeoOpasoBaHusi ['anmumiess AJis CKOPOCTH U TepeMenieHus,
3akOHbl HprOTOHA, TIpUHUKMI  OTHOCUTENBHOCTH [amuiies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAaHUYECKOU
DHEPTUHU, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHMYECKOW JHEpruw,
yCIIOBUS paBHOBECHS TBEPAOrO Tejia), MPU OSTOM HUCIOJIb30BATh
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, yKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (U3HUECKUX 3aKOHOB: MTpeoOpa3zoBanumii [ anmies, BTOporo
U TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUS HMIYJibca U
MEXaHMYECKOI YHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAIM3UPOBATh M OOBSCHATH TEIIOBBIE MPOIECCHI U SIBJICHUS, UCTIOIb3YS
ocHoBHble mojoxkeHus MKT u 3akoHBl MoJeKyJIsipHOU GU3HKKA H
TepMOJMHAMUKUA (CBSI3b  JaBJCHUSI HJIEAIbLHOTO Traza CO CpelHel
KUHETUYECKOW SHEPrUed TEIUIOBOTO JBWXCHHS W KOHUECHTPALMEU €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
SHEPIruel TEIJIOBOTO ABUKEHHS €rO YacCTHL, CBSI3b JIaBICHUS UICATBHOIO
raza ¢ KOHUEHTpAalMe MOJEKYJ M €ro TEeMIEpaTypoil, YpaBHECHHUE
MenneneeBa—Knamnelpona, TmepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpPAaHEHMSI SHEPrUU B TEIUIOBBIX MPOIECCAX), MPU 3TOM HCIOIb30BaTh
MaTEeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeneneeBa—KianelpoHa;

aHAJTU3UPOBaTh U OOBSACHITH DJEKTPUUECKUE SIBJICHUS, WCIOJIb3YS
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOrO TMOJIA, MPUHLMI CYNEPIO3UIUU DIEKTPUUECKUX
NOJIEH, IPU ATOM yKa3blBas yCJIOBUA NPUMEHHMMOCTH 3akoHa Kyiona, a
TAKXK€ TMPAKTUYECKH BAXKHBIE COOTHOIICHUS: 3aKOHbI OMa [Jid y4yacTka
LENW W U1 3aMKHYTOM DJJIEKTPUYECKOW 1emnu, 3akoH [[xoyisa—JIeHna,
npasuia Kupxroda, 3akonsr @apases 1ist SJIEKTPOIIn3a);

ONMKCHIBATh (PU3UYECKUE TMPOILIECCHl U SIBJICHUS, HMCIOJB3YS BEIUYUHBI:
NEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUJIA,
MOMEHT CWJIbl, JaBJICHWE, TMOTCHUUAIbHAA DSHEPIrUsl, KUHETHUYECKas
DHEPTUs, MEXaHWYEeCKas SHEPTHs, padoTa CHUIIbI, IIEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHE, CWJIA TSHKECTH, CUJia YIPYrOCTH, CHUJIa TPEHHS, MOIIHOCTD,
DHEPrusl B3aMMOJCUCTBUS Tena ¢ 3eMiIEd BOMM3U €€ TMOBEPXHOCTH,
SHEprusi ynpyroil gedopmMalnuM MPYXKUHBI, KOJUYECTBO TEILUIOTHI,
aOCoJIIoTHas TeMmIepaTypa Teja, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
SHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa UACAJIbHOrO Tasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI waeanpHOro TEIioBoro
JIBUTATENIS; DJIEKTPUUYECKOE MOJIe, HAPSIKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HaIpPsDKEHHOCTh MOJIA TOYEYHOTO 3apsia WIM 3apsHKeHHOro 1apa B
BAKyyM€ M B JHDJICKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOrO TOJIS,
pPa3sHOCTh  MOTEHUHAJIOB, JJIEKTPOJABWXKYIIAs CHJIA, CWiIa  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, »JJEKTpUuYeckas €EMKOCTh IIJIOCKOIO
KOHJIEHCATOpa, CONPOTUBIICHUE yYacTKa LENH C TMOCJIEIOBATEIbHBIM U
MapaAJICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKaHWUA  (PU3UYECKUX  SIBIICHUIA:
MEXAHUYECKOE JBH)KEHUE, TEIUIOBOE JBH)KEHHE YACTUI[ BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JABMXKEHHE, AU(y3us, UCHapeHue,
KUIIEHUE U KOHJEHCAlMs, TJIaBJICHUE U KpUCTAILIN3alMs, HAIIPaBJIEHHOCTh
TEIUIoNEePEeAayM, IEKTPU3ALNS TEJ, SKBUMOTEHIHAIBHOCTh MOBEPXHOCTHU
3apsIKEHHOTO MMPOBOIHUKA;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTHU OJHON (PU3MUECKON BEIHMYUHBI OT
OpPYroil ¢  UCHOJb30BAaHUEM  MPSAMBIX  HU3MEPEHHI, TpU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh pPE3yJbTaThl TOJIYYEHHOU
3aBUCUMOCTH (M3UYECKUX BEIMYMH B BHAC TpadUKOB C yUETOM



a0COIOTHBIX MOTPEIIHOCTEN U3MEPEHHU, JIeJaTh BEIBOBI 110 PE3yJIbTaTaM
UCCJIeIOBAaHUS;

IIPOBOJUTh KOCBEHHBIC H3MEPECHHS (U3MYECKUX BEIMYHMH, IPU STOM
BBIOMpaTh ONTUMAIBHBIA METOJ] M3MEPEHUS, OIICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIBHBIC MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPECHHI;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPE/I0KEHHON THIOTE3bl: IAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yJbTaThl W JENaTh BBIBOJ O CTAaTyce MPeaIOKEHHON
TUIIOTE3bI;

cobroAaTh mpaBuiia 0€30MacHOro Tpy/ia MpU MPOBEIECHUH UCCIIEA0BaHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TPAKTUKyMa U  Yy4eOHO-
UCCJIEIOBATEIbCKOM W TPOEKTHOM JIEATETbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOUCTB U J1a00paTOpHOro 000pyA0BaAHUS;

pemaTe pacy€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESIBHO 3aJJaHHOU
¢bu3znyecKoil MOJeNbI0: HA OCHOBAaHUHM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3MUECKOH MOJeIu, OTBeYaromed TpeOOBaHMAM 3a/1avH,
OpUMEHSTh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  MOCTYJATHI
bu3nyecKuX TEOpUil TpPH MCIOIH30BAHUM MAaTEMaTHUYECKUX METO/I0B
peleHus 3a1a4, MPOBOIUTH Pacu€Thl HA OCHOBAHUHM UMEIOIINXCS TaHHBIX,
aHAIIM3UPOBATh pPE3yJbTaThl M KOPPEKTUPOBATH METOIBI PEHICHHUS C
Y4ETOM TTOJTYYCHHBIX PE3yJIbTATOB;

pemiath KadecTBEHHBbIE 3a7aud, TpeOyrollue MpUMEHEHUs 3HaHWM U3
Pa3HbIX pa3JenoB Kypca PU3MKH, a TaKKE UHTETrpallii 3HAaHUN U3 IPYTUX
MPEJAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OOPOI HAa U3YUYECHHBIE 3AKOHBI, 3AKOHOMEPHOCTH
U HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS JJisi OOBIACHEHHS OCHOBHBIX
MIPUHITUTIOB PaOOTHI M3MEPUTEIBHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX IIPOLIECCOB;

MPUBOJUTH TPUMEPHl BKIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEJACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NESTENbHOCTH 4YEJIOBEKa, CBA3AaHHOM € (PU3MYECKUMH MPOIECCaMU, C
MO3UINI SKOJOTHYECKON 0€30IacCHOCTH, MPEACTABICHUH O pallMOHATIHLHOM
MPUPOJIOTIOIB30BAHUH, & TAK)KE€ Pa3syMHOM HCIIOJIb30BAHUM JTOCTHKEHUHN
HAyKd UM TEXHOJOTUH JJid JalbHEHIIEero pa3BUTUS YEJIOBEYECKOIro
00IIIeCTBA;



MPUMEHSTh Pa3InYHbIE CIIOCOOBI paboThl ¢ MHbOpMaIel (HU3NIECKOTO
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTUM, MPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJIOTUM JUIsl TOMCKA, NEpepabOTKM W MpeAbsSBICHUS Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMALMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUU
uH(pOpMallMK, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr0  HMHQOpMAIMI0O U  OLIEHHWBAaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaIKM3a UCTOYHMKA UH(POPMALINH;

MPOSIBIISITH OpraHMU3aIOHHBIC u MO3HaBaTENIbHbIC YMEHUS
CaMOCTOATEJIBHOTO ~ NPHOOPETEHHs HOBBIX 3HAHWW B  Ipolecce
BBITOJIHEHUS IPOEKTHBIX U yU4EOHO-UCCIIE0BATEIbCKUX padoT;

paboTaTh B TIpyHNe C MCIOJIHEHHEM pa3iIMYHbIX COLHUAJIBHBIX pOJIEH,
IJIaHUPOBATH PAa0OTy IPYyNIbl, PALIMOHAIBLHO PACIPEACNIATh NEATEIbHOCTb
B HECTAHJAPTHBIX CUTYyalMsIX, aJIeKBaTHO OLICHWBATH BKJIAJ Ka)XJOro U3
YYaCTHUKOB T'PYMIIbI B pELICHUE paccCMaTpuBaeMoil mpoOIeMbl;

HPOSIBIATH MOTUBALMIO K Oyayliel npodecCUOHaIbHON AEATEIbHOCTHU 110
CHEUATBHOCTSIM (PU3UKO-TEXHUYECKOTO MTPOPUIIAL.

K xoniy oOyuenuss B 11 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JTOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHU:

MOHUMATh POJIb (U3UKU B SKOHOMHUYECKOH, TEXHOJOTHYECKOM,
COIMAIIBHON M 3TUYECKON cdepax AeATEIHHOCTH YEeIOBEKa, POJIb U MECTO
(U3UKM B COBPEMEHHON HAy4YHOM KapTUHE MHpA, POJib aCTPOHOMHUHU B
MIPAKTUYECKOM  JICSITEIPHOCTH YEJIOBEKAa W JAJbHEWIIEM HAY4YHO-
TEXHUYECKOM PAa3BUTHH, 3HAYEHUE OIUCATEIBbHOU, CUCTEMATU3UPYIOLIEH,
OOBSCHUTETBHON M MPOTHOCTUYECKOM (YHKIMHA (PU3NYEeCKOd Teopuu —
AJIEKTPOJAVMHAMUKH, CHEHHATBbHOW TEOPUM OTHOCUTEIIBHOCTH, KBAHTOBOM
busuku, poib pusndeckoit Teopun B (HOPMHUPOBAHUU TPEICTABICHUN O
¢bu3nYecKoil KapTHHE MUpPA, MECTO (HU3UUECKON KapTHUHBI MHUpa B OOIIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUN O IPUPOJIE;
paziuyath YCIOBUS MPUMEHUMOCTH MoJieneld (u3nueckux Ten Hu
MIPOLIECCOB  (SIBJIEHMI): OJHOPOJHOE JIIEKTPUUECKOE M  OJHOPOJIHOE
MarHuTHOE TOJIsSI, TAPMOHUYECKUE KOJIeOaHMs, MATeMaTUUECKUI MasSTHHK,
WJICAUTbHBIN TPYKUHHBIA MasTHUK, TAPMOHUYECKHE BOJIHBI, WUJICAIbHBIN
KoJie0aTenbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO SiJjpa
KBAaHTOBOM MOJIC/IU CBETA;

paziuyath yCJOBUSl (TpaHUIbl, 00JacTH) MPUMEHUMOCTU (HUIUUYECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC MPOIECCH U SBIICHHUS,
UCIIOJIb3Ysd OCHOBHBIE TIOJIOKEHUSI W 3aKOHBI DJJIEKTPOJAUHAMUKH U
CIICMAIBHOM ~ TEOPUU  OTHOCHUTEJIBHOCTH  (3aKOH  COXpaHECHUs
ANEKTPUYECKOro 3apsiga, cuia Awmmepa, cuia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuu, npaBwio Jlenma, cBsi3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM WENU CO CKOPOCTHIO
M3MEHEHHS  CHJIbl  TOKa,  TOCTYyJIaThl  CHEIUaJbHOM  TEOpHUHU
OTHOCUTEIBHOCTU DUHIITEITHA);

aHAJIM3UPOBATh U OOBICHITH KBAHTOBBIC MIPOIIECCHI U SIBJICHUS, UCIIOJIB3YS
MOJIOKEHUS ~ KBAHTOBOM  (u3uku  (ypaBHeHHE  DWHINTEHHA  JUIS
dbotodpdexra, mnepBpld W BTOpPOM ToOCTyJaTel bopa, mOpUHIHM
COOTHOIIICHHS HeompeaenéHHocTed ['elizeHOepra, 3aKOHBI COXpPaHEHHUS
3apsiIOBOTO U MACCOBOI'0 YHCEINI M DHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacraja);

OMHCHIBATh (PU3UYECKHUE TPOIECCHl U SIBICHUS, HCIONIB3YS BEIWYUHBI:
HaIpsKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHINANT 3JIEKTPOCTATHYECKOTO
NOJIsl, Pa3HOCTh NOTEHUWANOB, JJIEKTPOJABWXKYILIAS CUJIA, HWHIYKIUA
MarHuTHOTO TOJIsl, MarHUTHBIM TMOTOK, cujia AmIepa, UHAYKTUBHOCTb,
ANEKTPOABMIKYIIAS CHUJIa CAMOWHIYKIIMHM, SHEPrUsi MAarHUTHOTO IOJIs
MPOBOJAHUKA C TOKOM, PEISATUBUCTCKUNA WMIYJIbC, TOJHAs DSHEPrus,
DHEPrUs TIOKOS CBOOOJHOW 4YaCTHUIIBI, DHEPTrUs W HUMITYJIbC (POTOHA,
MacCOBO€ YUCIIO U 3aps]l spa, SHEPTUSI CBA3U SAApa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUs  (PUIUYECKUX  SIBIICHUA:
AJIEKTPOMArHUTHAsI MHIAYKIIUSI, CAMOUHIYKIIMS, pe30HAHC, HHTep(epeHIus
BONH, Judpakmusi, IUCTIEPCHs, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dotosnextpudeckuii dddext (pororddexr), ambda- u Oera-pacmaabi
anep, raMma-usiydeHue snep, (pu3nyeckue NPUHIUIBL CIEKTPaTbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMpPaBICHUE HHAYKIMA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeH1a;

CTpOUTH M300pakeHUE, CO3/]TaBaeMOe ITIOCKUM 3€pPKajioM, TOHKOW JIMH30M,
U PACCUUTHIBATh €r0 XapaKTEPUCTUKH;

IPUMEHSITh OCHOBOIIOJIATAIOIIME ACTPOHOMUYECKHUE TOHATHUS, TEOPUU U
3aKOHBI JJI1 aHalu3a M  OOBACHEHUS (U3WUYECKUX TMPOIECCOB,
MPOUCXOJIAIIUX B 3BE37aX, B 3BE3JIHBIX CUCTEMAaxX, B MEKIaJaKTUYECKOU
cpene; ABHKEHUSI HEOSCHBIX TeJl, YBOTIONMH 3BE3]] U BeelleHHOM;
NPOBOJUTH HCCIEJOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
HCIIOJB30BaHUEM TMPSMBIX H3MEPEHUN, MpPU OSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJYYECHHOW 3aBUCHMOCTHU



bu3nYecKuX BETUYMH B BHUAEC TpadukoB ¢ y4€TOM aOCOIIOTHBIX
NOTPEIIHOCTE  W3MEpPEHUi, JelaTh  BBIBOABI IO  pe3yjbTaTam
UCCJIE/IOBAHUS,

MPOBOAUTh KOCBEHHbIE M3MEpEHUs] (U3NYECKUX BEIWYUH, MPU ITOM
BBIOMpaTh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OIIEHUBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUN;
MIPOBOAUTH ONBITHI MO MPOBEPKE MPEIOKEHHOW TUIOTE3bI: IIaHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJTyYCeHHBIC PpEe3yJIbTaThl U JieJIaTh BBIBOJ O CTaTyce MPEHJIOKEHHOU
TUIIOTE3bI;

OMUCBHIBATH METO/IbI OJIyYEHHUS HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOro1aTh MpaBuia 0€30MacHOro Tpy/ia MPU MPOBEIEHUU HCCIEOBaHUN
B paMKax y4yeOHOro OJKCIEPUMEHTa, MpakTUKymMa H  y4eOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JIESITEIbHOCTH C HCIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

peliaTte pacy€THBIE 3aJadyd C SBHO 3aJlaHHOM M HESBHO 3aJaHHOM
¢u3nYeckol MOJeNbI0: Ha OCHOBAHMM aHAlM3a YCIOBHUS BbIOMPATH
(duznyeckre MojeNu, OTBEYaloIlIhe TPeOOBAHUSAM 3a/aud, MPUMEHSTh
(dhopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3MYECKUX TEOPUI
MpU  MCHOJIb30BAHUM MaTEMaTHMUYECKUX METOJIOB pelIeHus 3ajad,
MIPOBOAUTH PAcUEThl HA OCHOBAHUM UMEIOIINXCS JaHHBIX, aHAIU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YUYETOM MOIYYSHHBIX
pE3yNbTATOB;

pemath KadyeCTBEHHbIC 3a7auM, TpeOyIolMe MNPUMEHEHUs] 3HaHUU U3
Pa3HBIX pa3aenoB Kypca (PU3NKH, a TAK)KE HHTETPAIlUU 3HAHUN U3 APYTHUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCYKJIEHUN C OTIOPOIl Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SBICHUS;

WCIIOJIP30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTEIHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHUE HAayKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHATM3UPOBATh U OIEHWBATH TOCIIEACTBUS OBITOBOM M MTPOU3BOJACTBEHHOM
JESITEIPHOCTH YEJOBEKa, CBA3AHHOW C (PU3UYECKUMH TPOIECCaMHu, C
NO3UIUN SKOJOTUYECKON O€30IaCHOCTH, MPECTaBICHUN O palliOHATHLHOM
MIPUPOJIOTNIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUMN



HAayKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHS YEIOBEYECKOrO
00IIIECTBA;

OPUMEHSTh pa3iudHble crocoObl paboTel ¢ MHpOpMaLe (U3nUIecKoro
COollepKaHUsI C MCIOJb30BAaHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIC
TEXHOJOTMM JJI1 TIOHMCKa, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
UHpOpMaAlMY, MOJYYEHHOM M3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHANM3UpOBaTh  MOJIydyaemMyro  HH(OpManuioo W OIeHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TAK M HA OCHOBE
aHaJlM3a UCTOYHUKA HH(OPMALINH;

HPOSIBIATD OpraHM3aliOHHBIE u [IO3HABaTEJIbHBIC YMEHHUS
CaMOCTOSITEJIBHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHMW B Ipolecce
BBINIOJIHEHHUSI IPOEKTHBIX U y4eOHO-UCCIIEI0OBATENBCKUX Pa0OT;

paboTaTh B TpyMNe C HCIOJIHEHHEM pa3jIMYHbIX COIHMAIbHBIX pOJIEH,
IUTAHUPOBATh pabOTy IPyMIbl, PAlMOHAIBHO PACHpPEeNaTh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJl€KBaTHO OLIEHWBATH BKJIAJ Ka)XJO0Iro U3
YYaCTHUKOB T'PYMIIbI B pEIEHUE PacCMAaTPUBAEMON MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K OyAyiel npodeccuoHaIbHON AesTEeNbHOCTH O
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO POPHIIA.



TEMATHUYECKOE IINTAHUPOBAHUE
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padoThI padoThI
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11 KIIACC

KosnnuyectBo 4yacos
HaunMeHoBaHue pa3ieiioB U TeM DJIeKTpOHHbIe (LM (ppPOBbIE)
Ne n/m Kontpoabnbie | IIpakTHueckue
NMpOrpaMmblI Bcero o0pa3oBaTe/IbHbIE PeCypChI
padoThI padoThI
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1.2 DNeKTpOMarHuTHasi UHAYKIUS 13 1 https://m.edsoo.ru/VQQ38UZXC
Hroro no paszneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHnndeckue KoneOaHus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 DJeKTpOMarHuTHbIE KOJeOaHuUs 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CRAHIHCCIHE 1 HICKTPONATHITTHRIE 10 1 https://m.edsoo.ru/RYENOYIC5
BOJTHBI
2.4 OnTuka 25 1 https://m.edso0.ru/0BLJ6N69R
Htoro no pazaeny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

3.1 OcuoBbel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazneny 5)
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckyisipHO-BOJIHOBOH Jyalii3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®dusnka aToma 5) https://m.edso0.ru/ZLJ435GQC
4.3 Du3HKa ATOMHOTO S/1pa 1 EMEHTAPHbIX 5) https://m.eds00.ru/Q4WLMHS9T

YACTHI]



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Hroro mo pazneny 25

Pazpea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 12 https://m.edsoo.ru/RPXW8WN4N

Hroro no pazneny 12

Pasznen 6. PU3HUECKHWI MPAKTUKYM

6.1 ®u3n4eCcKuil MPaKTUKyM 16 16 https://m.edsoo.ru/EL9ALIAJIF

Hroro mo pazneny 16

Paznea 7. OBOBIIAIOIIEE IOBTOPEHUE

CucremaTtusaius 1 00001IeHNE
7.1 HPEAMETHOTO COHep)KaHH,’_I 1 ofibiTa 15 https://m.edsoo.ru/P5SCGRX7IW

NeSITeIIbHOCTH, TIPUOOPETEHHOTO TIPU
u3ydeHuu kypca ¢pusuku 10 — 11 xmaccos

Hroro no pazneny 15

PesepBHOE Bpems 10 https://m.edsoo.ru/E65RY9XLB

OBUIEE KOJIMYECTBO YACOB I10 170 4 16

I[MTPOIT'PAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB

HNOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTn4yeckue
padoThI

Jlara
U3ydeHusl

DJieKTpoHHBIE HH(POBBIE
o0pa3oBaTe/bHbIEe PecypChl

®dusnka — GpyHmaMeHTaIbHAS
HayKa O IPUPOAe

https://m.edso0.ru/4GD12L.71X

HayuHsblii MeTOT TO3HAHUS 1
MECTOABI UCCIICAOBAHUSA
(bUBUYECKUX SIBJICHUIN

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

DKCIIEpUMEHT U TEOpHUs B
IpoIecce MO3HAHUS TIPUPO/IBI.
HabmtoneHue u s5KkCiepuMeHT B
¢buznke

https://m.edsoo.ru/RV2VFFZL6

CrniocoObl n3MepeHus: PU3NIECKUX
BCINYUH

https://m.edsoo.ru/BKMS7EYO5

AOGcCooTHAs 1 OTHOCHUTEINIbHAS
IIOTPELIHOCTH U3MEPEHUN
(U3HYECKUX BEIIMINH

https://m.edso0.ru/K3LOQI3CFT

MopenupoBanue B pusuke. Poiab u
MecTo GU3HKU B (hOpMUPOBAHUHT
COBPEMEHHON HAy4YHOU KapTUHBI
MHpa, B TPAKTHIECKON
JIeITeIbHOCTH JII0AEH

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

MexaHudeckoe IBUKEHHUE.
CucremMa orcuera.
OTHOCUTEIBLHOCTh MEXAHUUECKOT'O

https://m.eds00.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

nswkenus. [Ipsimas u obpaTHas
3aJ]aul MEXaHUKH

Pannyc-BekTop MaTepualbHON
TOUYKHM, €r0 IPOEKLUHU Ha OCU
KoopauHar. Tpaekropus.
[lepememienue. Cxopocts. x
MIPOEKIMN HA OCU KOOPAUHAT

https://m.edsoo.ru/PEU6JZ20E

PaBHOMEpHOE IIPSIMOJIMHEWHOE
newkenue. ['paduueckoe
OIMCAaHNE PABHOMEPHOIO
MPSIMOJIUHEHHOTO JBUKEHHUS

https://m.edsoo.ru/ZNKXP8SMEF

10

CiioxeHue nepeMereHnii u
ckopocrten. Pemenue 3anau

11

HepaBHoMepHoe nBH>XEHUE.
MrHoBeHHasi CKOPOCTb.
Yckopenue. lpsmonuneiinoe
JBUKEHHE C TIOCTOSIHHBIM
YCKOPEHUEM

https://m.edsoo.ru/YKQTQRS20

12

I'padmyeckoe onucanve
Hp?[MOHI/IHefIHOFO ABHUKCHUS C
IMOCTOAHHBIM YCKOPCHUEM

https://m.edsoo.ru/N321FH2L1

13

CBobOoHOE najieHue. Y CKopeHne
CBOOOJHOIO MaICHHUS.
3aBHUCUMOCTb KOOPJIUHAT,
CKOPOCTH, YCKOPEHUS OT BPEMEHHU
U UX rpaduku

https://m.edsoo.ru/UYVYXC8JD

14

JIBr>KeHue Tela, OpOIIeHHOr0 MO
YTJIOM K TOPU30HTY

https://m.edsoo.ru/W6B8TSPKM



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM

15

KpuBonuHeliHoe ABUXEHUE.
JIBU>KEHUE 1O OKPYKHOCTH.
VYrnoBas U JIMHEWHAs CKOPOCTb.
IIepnon u yacrora.
LenTpocTpeMHUTENBHOE U TIOJTHOE
YCKOpEeHHue

https://m.edso0.ru/SGZQQF5H2

16

KonTponbhas pabota no teme
"Kunemaruka"

https://m.edsoo.ru/DP1XR9HJI

17

IIepBbiit 3ak0H HproTOHA.
HNuepumanbHble CUCTEMBI OTCUETA.
[IpuHOAIT OTHOCUTENTBHOCTH
lNanunes. HeunepumanbHbie
CHCTEMEI OTCUYETA

https://m.edsoo.ru/8FO42H1L2

18

Cuna. PaBHOZIEHCTBYIOIIIAS CHITA.
Bropoii 3akoH Herotona. Macca

https://m.edso0.ru/2QC075VDL

19

B3anmopencrteue ten. Tperui
3akoH HeroToHa

https://m.edsoo.ru/NAD4VZADH

20

[IpuHUUMN cynepno3uuu Cuil.
Pemenue 3agau Ha npuMeHeHHE
3akoHOB HproTOHA

https://m.edso0.ru/MQI163A50

21

3aKOH BCEMUPHOTO TATOTEHUS.
DKBUBAJICHTHOCTH
rpaBUTAILIMOHHON U UHEPTHOM
Macchl

https://m.edsoo.ru/AE40LUZYB

22

Cuna TsKeCTH U YCKOPEHHE
CBOOOHOTO Ma/IeHUS

https://m.edsoo0.ru/36LBC4ZQJ

23

JIBm>keHre HeOECHBIX TET M UX
HCKYCCTBEHHBIX CITyTHHKOB.

https://m.edsoo.ru/F756 CAPFB



https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB

[TepBas kocMHuUYecKas CKOPOCTb.
3akonsl Kernuepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Telna

https://m.edsoo.ru/RV3SSW081

25

Cuna tpenus. [Ipupona u Buabl
cuJ TpeHus. [[BrKkeHue B
KUJIKOCTH U Ta3€ ¢ YYETOM CHUIIBI
COIIPOTUBJIEHUSI CPEbI

https://m.edsoo.ru/UP3KXCTQU

26

Jasnenue. I'mapocratnyeckoe
nasnenue. Cuna Apxumena

https://m.edsoo.ru/SWDUEVCO2

27

AOGCOIIOTHO TBEPOE TEIIO.
[TocTymaTtensHOE U BpalaTeIbHOE
JIBYDKEHUE TBEPJIOTO Tela

https://m.edsoo.ru/UVIUYVE7Y

28

MoOMEHT CHIIBEI OTHOCUTEILHO OCHU
Bpaienus. [1neqo cuisl

https://m.edsoo.ru/AY2DMXMKR

29

Crnosxenue cuil, NPUIOKEHHBIX K
TBepAOMYy Teny. LlenTp Tsxectu
Tena. Y CIOBUs paBHOBECUS
TBeporo Tena. Buasl paBHOBecus

https://m.edsoo.ru/VFOEBAS878

30

Pemenne 3anau

https://m.eds00.ru/Q3QEPZXMR

31

KoHntpoinbHas paboTa mo teme
"Munamuka. CTaTuKa TBEPIOTO
Teaa"

https://m.edso0.ru/41HS90LZD

32

NMnynsc MaTeprabHOU TOUKH,
CUCTEMBI MaTepUaIbHBIX TOUEK.
IlenTp macc cuctembl
MaTepualbHbIX TOUeK. Teopema o
JOBUKCHUH LIEHTPA Macc

https://m.edsoo.ru/3PBMZ3HI|I



https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII

33

I/IMHy.]'IBC CHJIBI U U3BMCHCHHC
HUMITYJIbCa TeCJIa. 3akoH COXpaHCHUA
HUMITYyJIbCA. PeaktuBHOE JABHKCHUC

https://m.edsoo.ru/AINJW80116

34

MoMeHT uMItysbca MaTepUAIILHON
touku. lIpencrasienue o
COXpPaHEHUU MOMEHTA UMITYJIbCA B
LEHTPAIBHBIX MOJIAX

https://m.edsoo.ru/CHS9DBRA4I

35

Pemenne 3anau

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

36

Pabota cuibl Ha MajoM U Ha
KOHCYHOM IICPEMCIICHUU.
I'paduueckoe mpeacraBieHmne
paboTh! cuibl. MOIIHOCTH CHITBI

https://m.edsoo.ru/B7N1YBP1N

37

Kunernueckas sneprus. Teopema
00 U3MEHEHUU KUHETHYECKON
SHEPTUHN MAaTEePHAIbHON TOUKU

https://m.edsoo.ru/N5SQCCI1EIM

38

IToreHumanbHbIC U
HENOTEHLUAJIbHBIE CUIIBI.
ITorenumansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/BHTO9W4CQ

39

Tperbst KocMUYeCKast CKOPOCTb.
CBsi3b paOOTHI HETIOTEHITMATBLHBIX
CHJI C UBMEHEHHEM MEXaHHYECKON
SHEPTUU CUCTEMBI Tel. 3aKOH
COXpAaHEHUS MEXAHUYECKOU
SHEPTrUu

https://m.edso0.ru/66P2\WGWS4

40

Yupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHHUE
bepnyinu ns naeanbHOM
JKUJIKOCTH

https://m.edsoo.ru/OIC610G5F



https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F

41

KonTponbhas pabota mo Teme
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

https://m.edso0.ru/SO90PC322

42

PazButue npencrasnenuit o
npupoje TerioTbl. OCHOBHBIE
nonoxkenuss MKT. {uddysust.
bpoyHoBckoe nBuxeHHE

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

43

CrpoeHnue ra3000pa3HbIX, XKUJIKHX
Y TBEPJBIX TEN. Xapakrep
JABMOKCHUSA U BSaI/IMOJICfICTBHSI
YacTUI BELIECTBA

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazMepbl MOJIEKYJT
(atomoB). KonmvecTBo BemiecTna.
[Toctosinnast ABoraapo

https://m.edsoo.ru/5FCL7ZUUO

45

Temneparypa. TemnoBoe
paBHoBecue. IlIkana [{enbcus

https://m.edsoo.ru/SDOFUFGIL

46

Pemenne 3agau

https://m.edsoo.ru/EGRV58D9F

47

Mneanpubiii ra3. 'a3oBbie 3aKOHEI

https://m.edsoo.ru/01M0X0OV4B

48

YpaBHenue Menpeneena-
Kunaneiipona. Pemenue 3anau

https://m.edsoo.ru/7TRAZ800M4

49

AOGcooTHas TeMIieparypa. 3aKoH
JanpTOHA

https://m.edso0.ru/27RGL3V1G

50

I/Isonpoueccm B NACAJIbHOM ra3€ C
IIOCTOAHHBIM KOJIMYCCTBOM
BCIICCTBA

https://m.edsoo.ru/UQ9SUVODW

o1

I'paduueckoe mpeacraBaeHue
M30TIPOIIECCOB: N30TEpMa,
n30Xopa, n3odapa

https://m.edsoo.ru/W1HC88PJ4

52

OcHoBHoe ypaBHeHne MKT

https://m.eds00.ru/E65TLSWXG



https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG

53

Pemenne 3agau

https://m.edsoo.ru/8U427HI1YJ

54

CBs13b a0CONMIOTHOM TEMIIEPATYPHI
TEPMOAVMHAMUYECKON CUCTEMBI CO
CpeHEeH KUHETUYECKON SHEpruen
IIOCTYIATEIBHOIO TEIJIOBOIO
NBIDKCHUS €€ Y4acTHI]

https://m.edsoo.ru/N6ETZ0LDZ

55

O00011IeHIE U CUCTEMATHU3AIIS
3gagui mo reme "Ocuosbl MKT"

https://m.edsoo.ru/EDM5ZTZCY

56

KonrtponsHas pabora o Teme
"OcnoBsl MKT"

https://m.edso0.ru/LTSZA1JQ7

57

TepmoauHaMuueckas cucTema.
3aaHue BHENTHUX YCIOBHM NSt
T/ cuctemsl. BHenaue u
BHYTPEHHUE NTapaMETPBI.
ITapameTpst T/l cucteMsl kak
CpEHUE 3HAYEHUS BEJIUYUH,
ONMUCHIBAIOLIMX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

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

58

Hynesoe Hauano TepMOAMHAMUKH.
CaMonpoun3BoIbHAsI peaKcalus
TJI cucteMsl K TEMIIOBOMY
PaBHOBECHUIO

https://m.edsoo.ru/LY MWVLIRP

59

Mogens uaeanbHOTO ra3a B
TEpMOJIMHAMUKE. Y CIIOBUS
MPUMEHUMOCTH 3TOM MoJenu

https://m.edsoo.ru/FOQVOQKQS8

60

YpaBHenue Menzeneena-
Knaneiipona u BbIpakeHue 1
BHYTpPEHHEH SHEPruu

https://m.edsoo.ru/TZJUGWSMZ



https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ

61

Bripaxkenue 111 BHyTpeHHEU
9HEPruu OJHOATOMHOIO
HJIeaIbHOIO rasa.
KBasucrarnueckue u
HECTaTUYECKUE NPOLIECCHI

https://m.edsoo.ru/L1XUZJSC7

62

OnemenTapHas paboTa B
TEPMOIUHAMUKE. Briaucnenne
paboTsI 1o rpaduKy mporecca Ha
pV-nuarpamme

https://m.edsoo.ru/YHE1589A1

63

Tennonepenada kak crocod
W3MEHEHUS BHYTPEHHEHN YHEPTUU
TJI cuctembl 6€3 COBEPIICHHS
paboThI

https://m.edsoo.ru/BDN5SGEKP7

64

KOHBCKHI/IH, TCIIOIIPOBOJHOCTD,
HU3JITYy4YCHUC

https://m.edsoo.ru/QM4T9ETSS8

65

KomnnyecTBO TEIIIOTHI.
TennoémkocTh Tena. Y aeabHas u
MOJISIpHASI TEIUIOEMKOCTH
BEIIlECTBA. Y AebHAs TEII0Ta
CTOpaHMSs TOTIMBA

https://m.edsoo.ru/RQASBF90Q5

66

Pacuér xonuyecTBa TEIUIOTHI IpU
TeIIonepenaye

https://m.edsoo.ru/B4ANQ2B026

67

[Tonsarue 06 aguabaTHOM
npouecce. [lepBrbIil 3aK0H
TEPMOJIUHAMHUKHU

https://m.edsoo0.ru/SQXBMXFYN

68

KonnuecTtBo TemnoTsl u paboTa
KaK Mepbl U3MEHEHUsI BHYTPEHHEN
sHepruu TJI cucremsl

https://m.edsoo.ru/59W3F1X49



https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49

69

BTopoii 3ak0H TepMOIMHAMUKHU
JUIsl PABHOBECHBIX U
HEPABHOBECHBIX IPOLIECCOB.
HeoOpaTumocTs pupoIHBIX
IIPOLIECCOB

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

70

[TpuHIUIIBI AENCTBUS TEIIIOBBIX
marvH. KITJ]

https://m.edsoo.ru/Z25PJPKKU

71

MaxkcumansHoe 3HaueHue KI1/I.
Huxn Kapuo

https://m.eds00.ru/QATFSEOKO

72

Pemenue 3amau

https://m.eds00.ru/0Q1VVD6XJT

73

OKONOTHYECKHE ACIIEKTHI
HCIIOJIL30BaHUS TEMIOBBIX
neurareneii. Temiosoe
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl

https://m.edsoo.ru/ZIFEWQ2SV

74

Pemrenue 3anau

https://m.edsoo.ru/UYVVIT878

75

O0001IeHEe ¥ cUCTEMaTU3aLUA

3HaHuil no treme "TepMmoauHamuKa.

TemnoBble MaIIUHE"

https://m.edsoo.ru/A6UQLW1EB

76

KonTponbnas pabota mo Teme
"Tepmoaunamuka. TernoBbie
MAaIIuHe!"

https://m.edsoo.ru/X4AG7PJVJ]

77

[TapooGpazoBaHue M KOHACHCALIHSL.

Ucnapenue u kunenue. Y nejibHas
TEIUIOTa Mapo0oOpa3OBaHUS

https://m.edso00.ru/W4505S1GQ

78

Hacpimennsie u HCHACBIIIICHHBIC
Iapel. KadgecTBeHHast 3aBUCHMOCTD
IIJNIOTHOCTHU U JABJICHUSA
HACBIIICHHOI'O I1apa OT

https://m.edsoo.ru/810XNZKD1



https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

TEMIIEpATypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACBIILIEHHOT'O Mapa.
3aBUCUMOCTb TEMIIEPATYPBI
KHUIIEHUS OT JJaBJICHUs B )KUJIKOCTU

BrnaxHocTs Bo3ayxa. AGComoTHAsS

79 https://m.edsoo.ru/QRQNGWOZ8
Y OTHOCHTEIbHAS BIAXKHOCTh

80 Pemenue 3anau https://m.edsoo.ru/PKAPBXZGT
Tsépnoe teno. Kpucrammmueckne

81 1 amopdHBIC Tena. AHU30TPOTIHS https://m.edsoo.ru/YCMZ29JGZ
CBOMCTB KPHCTAJIOB
[TnaBneHue U KpUCTATUTH3AIIHSL.

82 V nenpHas TEIUI0TA IUIABICHUS. https://m.edsoo.ru/WYH1C81KN
CyOnmumarius
Hedbopmaruu TBEpAOTO TENA.

83 Pacrsikettie u oxarie. (1pur. https://m.edso0.ru/961UIDFRU
Monyns HOnra. IIpenen ynpyrux
nedopmartuit
TemnoBoe pacuimpenue KuAKocTen

g4 | [ TECPIBIX TSI AHTAPMOHNM https://m.eds00.ru/1RI1740Q0N
TETUIOBBIX KOJICOAHU YaCTHIT
BeIlleCTBA

85 Hlpeobpasosanne sxcprin b https://m.edso0.ru/UUJQYTXYF
(ha3oBBIX TIEpEexoaax

86 YpaBHEHHE TEIUIOBOTO OaaHca https://m.eds00.ru/5SCVIKKTMW

87 Pemenne 3amau https://m.edsoo.ru/2L7THENBQ?2
[ToBepXHOCTHOE HATSKEHUE.

88 Kanwmnsipusie siBinenust. Jlapnenue https://m.edso0o.ru/Z9FYJNI4U

1101 I/ICKpI/IBJ'IeHHOI\/II IIOBEPXHOCTHIO
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x)unakoctu. Popmyita Jlamnaca

89

O0001IeHrEe ¥ cUCTEMAaTU3aIUA
3HaHUH 10 TeMe "ArperaTHble
cocTossHus BeuiecTBa. Pa3zoBbie
nepexonpr”

https://m.eds00.ru/V3TS29GT9

90

Konrponsnas padora o Teme
"ArperaTHble COCTOSIHUS
BelecTBa. PazoBble nepexoanb!"”

https://m.edsoo.ru/BTE57DDIP

91

DnekTpu3alus Tel u eé
MPOSIBIICHUS. DIEKTPUUIECKUI
3apsz. [[Ba Buga 3J€KTpUUECKUX
3apsaoB. [IpoBogHuky,
TUDIIEKTPUKHU U TIOTYTIPOBOIHUKHU

https://m.edso0.ru/ESV10QORBVX

92

DJIeMEHTapHBIN NEKTPUUECKUI
3aps. 3aKOH COXpaHEHUs
3JEKTPUYECKOTO 3apsiaa

https://m.edso0.ru/QJTV6HK7Q

93

BzanmoneiicTBre 3apsioB.
Toueunsle 3apaael. 3akoH Kynona

https://m.edsoo.ru/HM8AKQY47

94

Pemenue 3anau

https://m.edsoo.ru/XCFAV8SHK

95

OnexTtpuueckoe none. Ero
JEICTBHE Ha DIIEKTPUYECKHE
3apsabl

https://m.edsoo.ru/EF3CUR72W

96

Hanpssk€HHOCTB 2JIEKTPUYECKOTO
nonist. [IpoOusIit 3apsi. Jlunuu
HaNPsKEHHOCTH DIIEKTPUYECKOTO
noJis. OMHOPOIHOE DIIEKTPUUECKOE
oJie

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

97

TToTeHMaabHOCTE

https://m.edsoo.ru/QJ4AHEF4ATR
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3JIEKTPOCTATUYECKOTO MOJIA.
PasnocTh moTeHIMANIOB U
HallpsDKEHUE

98

[ToreHnmanbsHas 3HEPTUs 3apAa B
3JIEKTPOCTATHYECKOM I10JIE.
[ToreHman 3JIeKTPOCTaTUYECKOTO
oISt

https://m.edsoo.ru/YODNX8N9Z

99

CBs13p HaNPSYKEHHOCTHU NOJIS U
Pa3HOCTH MOTEHIUAJIOB JUIS
INEKTPOCTATUYECKOTO MO

https://m.edso0.ru/SWNQFLP9Y

100

[IpuHun cynepno3unuun
BJIEKTPUYECKUX TTOJIEH

https://m.edsoo.ru/WS1GYR413

101

Pemrenue 3amau

https://m.edso00.ru/2630Y5063

102

[Tone Toueunoro 3apsana. [Tone
PaBHOMEPHO 3apsKEHHOM cepbl

https://m.eds00.ru/BGX3JCTAQ

103

[Toyte paBHOMEPHO 3apsHKEHHOTO
o o0sEMy mapa. [lose
PaBHOMEPHO 3apsKECHHOU
OCCKOHEUYHOM IIOCKOCTHU

https://m.edsoo.ru/L4L5W448T

104

[IpoBoHMKY B
AJIEKTPOCTATUYECKOM II0JIE.
VYcnoBue paBHOBECHS 3apsI0B

https://m.edso0.ru/6GVP71B38

105

JIMDIIEKTPUKY U TTOJIYIIPOBOIHUKHU
B DJIEKTPOCTATUYECKOM I10JI€

https://m.edso0.ru/3G6DWKG2I

106

Kongencarop. D1neKTpoEMKOCTh
KOHJIEHCATOpa. DJIEKTPOEMKOCTh
IJIOCKOTO KOH/IEeHCaTopa

https://m.edsoo.ru/GHLGD83X7

107

[TapannensHOE coeMHEHNE

https://m.edsoo.ru/60WN2ZDH8
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KOHACHCATOPOB

ITocnenoBaTenbHOE COEAUHEHNE

108 https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCATOPOB
D

109 HEPTHA 3aPIDRCHHOTO https://m.eds00.ru/SW376XS21
KOHJICHCATOpa

110 Pemenue 3amau https://m.edsoo.ru/NLHAFIS8YY

111 JIBIKCHHE 3apSOKCHHOMN HaCTHILB! B https://m.eds00.ru/9PGVSYIWG
OJTHOPOJTHOM 3JIEKTPUYECKOM T10JIe

112 Pewenue 3amau https://m.edsoo.ru/UXITUSMXW
O000I11IeHIE U CUCTEMATU3AIUS

113 3HaHUH N0 TeMe "DIEeKTpUYecKoe https://m.eds00.ru/QCIRPYCGA
mone"
KonTponsHas pabora 1o Teme

114 " FHIPOIRHA pabot r,I, rem https://m.edsoo.ru/WRQGZBRF7

DIIEKTPUYECKOE TT0JIE

Cuia Ttoka. [1oCTOAHHEBIH TOK.
Yceno CYIIIECTBOBA.

115 JTOBITT CYTHCCTBOBAMIA https://m.edsoo.ru/L8LE4AKUV5
MIOCTOSIHHOTO 3JIEKTPHUYECKOTO
TOKa
Hcto oka. Ha cHHEe

116 TOTHIKI TOK HpsDKeHHe https://m.edsoo.ru/RUFC4YTDO
2]1C
3axon Oma acTKa IEIH.

117 KO LMA JUBT yHactia nem https://m.edso0.ru/64VZXZ2GP
DJNEKTPUUECKOE COMPOTUBIICHUE
3aBHCUMOCTD COMPOTHBIICHHSI

118 O/IOPOAHOTO MPOBOMHIKA OT €0 https://m.edsoo.ru/KE2FEN35X
JUTMHBI ¥ TIOIIA U TTOTIEPEYHOTO
CCUCHUA
Vv

119 AICHIBHOT COTPOTHBIICHHC https://m.eds00.ru/Y4ZTZRZAI

BeliecTBa. Penrenue 3a1au
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HOCHGZ[OB&TGJIBHOC,

120 napajuieJIbHOE, CMEIIIaHHOE https://m.edsoo.ru/VE37ERCK6
COEIUHEHHE MPOBOTHUKOB
Pacuér pa3zBeTBIEHHBIX

121 anekTpudeckux uenei. [Ipasuna https://m.edsoo.ru/OQHI1PIPRF
Kupxroga

122 Pemtenue 3amau https://m.edsoo.ru/LXRB618PO

1p3 |~ Da0OTA ICKIPINECKOro TOK. https://m.eds00.ru/PLTTBZGPC
3akon Jlxxoynst —Jlenia

124 Pemenue 3amau https://m.edsoo.ru/R6JHOGRY6
MOIIHOCTD IIEKTPUYECKOTO TOKA.

125 TermroBass MOITHOCTD, BEIZIEIIEMast https://m.edsoo.ru/CONEPSIIH
Ha PEe3UCTOpe

126 Pemrenue 3amau https://m.eds00.ru/90KODG7HY

127 IAC u Bryrpenee https://m.edsoo.ru/MGCEWIVUL
COTIPOTUBJICHNUE UCTOYHHUKA TOKA

128 3axon OMaUmm nosHoH . https://m.edsoo.ru/XQP3R9DK4
(3aMKHYTOM) 2JIEKTPUUECKON 1IETTH

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

130 MoIIHOCTh HCTOYHUKA TOKA https://m.edsoo.ru/0WH2Q5J0S

131 KopoTtkoe 3aMbIkanue https://m.edsoo.ru/SWFHKYNVF

132 KonpaeHncarop B 1enu nocTOSSHHOTO
TOKa

133 Pemienune 3amau https://m.edso0.ru/52KZZJPDT
Pemenne 3agad mo reMme

134 "ITocTOSTHHBIN EKTPUUECKHMA https://m.eds00.ru/5175121DC

TOK
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135

Pemenue 3anay no teme
"TIocTOSIHHBIN AJIEKTPUUECKUN

TOK

https://m.edso0.ru/DX6SFSQ5I

136

Pemmenune 3anay nmo teme

"[IoCTOSIHHBIN NEKTPUYECKUI

TOK"

https://m.edso0.ru/K835E5INT

137

O00011IeHIE U CUCTEMATHU3AIIS
3gagui 1mo teMe "lTlocTosHHBII
ANEKTpUYECKUI TOK"

https://m.edsoo.ru/WXUI1RUC5

138

KonTponbhas pabota no teme
"[1oCTOSIHHBIN MEKTPUYECKUI

TOK

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

139

DneKTpruYecKast MpOBOAUMOCTD
Pa3IMYHBIX BEIECTB.
DJIEKTPUYECKUI TOK B METasIax.
CBepXIpoBOJIUMOCTh

https://m.edsoo.ru/DV219CC72

140

DJIEKTPUYECKUI TOK B pacTBOpax U

pacruiaBax 3J€KTPOJIUTOB. 3aKOHBI
@apanes U1 SJIEKTPOIN3a

https://m.eds00.ru/36L9OK0OEE

141

DNEeKTPUYECKUI TOK B rasax.
[Lmazma

https://m.edsoo.ru/MEDWMLCJ6

142

DNEKTpUUYECKUI TOK B BaKyyMe.
Bakyymabie npubopbl

https://m.edsoo.ru/HNIAJ5B73

143

144

DNEeKTPUUYECKHUM TOK B
TTOJTYTIPOBOTHUKAX

[TonynpoBoAHUKOBBIE TPUOOPHI

https://m.edsoo.ru/56 KAVJECB

https://m.edsoo.ru/EKLRQTDAX

145

@uU3HYECKUI IPAKTUKYM I10 TEME
"N3mepenue cuibl TOKa U

https://m.edsoo.ru/Y15A50SQV
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HanpsDKEHUs B LIETIH IOCTOSIHHOTO
TOKa IPH MMOMOIIY aHAJIOTOBBIX U
IU(PPOBBIX U3MEPHUTEIBHBIX
prOopoB" unu "3HaKOMCTBO C
udpoBoii 1aboparopueii 1o
¢uzuke. [Ipumepsl usmepenus
(GU3NYECKUX BEITUUUH NPU
MTOMOIII KOMITBFOTEPHBIX
TaTYNKOB"

146

@uU3NYECKHI MPAKTUKYM IO TEME
"N3y4yeHrne HepaBHOMEPHOTO
JBUKEHUS C LEIbIO ONPEeNeHUs
MIHOBEHHOH ckopocTH"

https://m.edsoo.ru/CN3FHCY83

147

Du3HYECKUil IPAKTUKYM I10 TEME
"N3mepenue ycKOpeHusl Ipu
MIPSAMOJIMHEHOM
PaBHOYCKOPEHHOM JIBHKEHUU 110
HAaKJIOHHOM TUIOCKOCTH" WJIH
"UcciaenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHHU NIpHU
PaBHOYCKOPEHHOM JIBH>KEHHH"

https://m.eds00.ru/70Y40Y610

148

Du3HYECKUil IPAKTUKYM I10 TEME
"N3mepenue ycKOpeHHUsI
CBOOOHOTO MaCHUS" HITU
"N3yuenue nBukKeHUs TENA,
OpOIIEHHOTO TOPU30HTAIHHO"

https://m.edso0.ru/87JADYSZ2

149

@uU3HYECKUI PAKTUKYM I10 TEME
"N3yuyenue qBUKEHHs Teja 1o
OKPY>KHOCTH C ITIOCTOSIHHOM I10

https://m.edsoo.ru/DY1D4C16J
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MOZYJIIO CKOPOCTBIO" M1
"UcciaenoBanue 3aBUCUMOCTHU
nepuojia oOpalieHus: KOHH4eCKOTo
MasiTHUKa OT €ro napamerpos"”

150

PuU3HYECKU IPAKTUKYM 110 TEME
"N3mepenue paBHOAEHCTBYIOLIEH
CHWJIBI TIPU IBM>KEHUU OpycKa Mo
HAKJIOHHOM IIOCKOCTH" WIn
"IIpoBepka runoTe3sl 0
HE3aBHCHUMOCTH BPEMEHU
JBYDKEHUs OpycKa 110 HAaKJIOHHOM
IUIOCKOCTH Ha 3aJIaHHOE
paccTositHue OT ero Macchl”

https://m.edsoo.ru/ZTOFG6J4U

151

Du3HYECKUil IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B
Npy>KUHE U PE3HNHOBOM 00pasIie,
oT ux aedopmanuu UiIu
"N3y4yeHue IBUKEHUS CUCTEMBI
T€J, CBSI3aHHBIX HUTBIO,
MEePEeKUHYTOM uepe3 NErkuii 010K’

https://m.edsoo.ru/UL391C40D

152

Du3HYECKUil IPAKTUKYM I10 TEME
"U3mepenue ko3 duirenta
TPEHHUS 10 BEJINYMHE YIIIOBOTO
ko3¢ UIreHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHMS OpycKa [0 HaKJIOHHON
IUIOCKOCTH C IEPEMEHHBIM

KO3 PUIMEHTOM TpeHUs" UIu

https://m.edsoo.ru/78PFNYOAZ
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"N3yueHue NBUKEHHUS rpy3a Ha
BaJly C TpeHueM"

153

Du3HYECKUl IPAKTUKYM I10 TEME
"UccnenoBanue ycinoBuii
paBHOBECHSI TBEPAOIO TEIA,
HMMEIOIIETO OCh BpallleHus" WK
"KoHcTpyupoBaHue KpOHIITEHHOB
U pacy€T cui ynpyroctu'" uim
"N3y4yeHne ycTOHYMBOCTH
TBEPAOrO TeJIa, UMEIOIIETO
mIon@aas onopsl"

https://m.edso0.ru/MI0QT27R6

154

155

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue umimysbca Tena 1o
TOPMO3HOMY ITyTH'" WJIN
"N3mepenue cuiibl TATH, CKOPOCTH
MOJIEJIH AIEKTPOMOOHIIS U
MOIITHOCTH CUJIBI TATU" WK
"CpaBHeHUE U3MEHEHUS UMITYJIbCca
TeJa C UMITYJIbCOM CUJIbI" WM
"UccnenoBanue coxpaHeHus
UMITyJIbCA TIPU YTIPYTOM
B3aUMOJCHCTBUU" WIIN
"N3mepenue KHHETHUECKON
SHEPrUM Teja M0 TOPMO3HOMY
nyta"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3yuyeHue n30TepMHUECKOTO
nporecca (PeKOMEHI0BaHO
UCMOJIb30BaHuE U(POBOI

https://m.edsoo.ru/FZ0CNRGTA

https://m.edso0.ru/T66K4CKZG
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naboparopun)" unu "Usydyenue
HM30XOPHOTO Mpolecca” uiu
"N3yuenne n3obapHoro nporecca”
niu "IIpoBepka ypaBHEHUS
coCTOSTHUS"

156

@uU3HYECKUM IPAKTUKYM 110 TEME
"U3mepenue yaenbHOR
TEIIOEMKOCTH" MIIH
"HccnenoBanue nporecca
OCTBIBAHUS BelllecTBa" MM
"UccnenoBanne agnadaTHOro
npouecca” nwim "H3yuenne
B3aUMOCBS3HU YHEPTUU
MEKMOJIEKYJISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI
KUIICHUS KUIKOCTEN"

https://m.edsoo.ru/PPBTS0U4D

157

@uU3HYECKUI IPAKTUKYM 110 TEME
"N3yueHne 3akOHOMEpHOCTEM
HCTIapEeHUs KUJKOCTEN" Wi
"N3mepenue yaenbHON TEMIO0ThI
maBiaeHus apaa" win "M3ydenue
CBOMCTB HAaCBIILIEHHBIX IIApOB" WU
"N3mepenue abcosntoTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKa
Macchl IapoB B IOMEIIEHNN".
N3mepenne koaddunmenta
MIOBEPXHOCTHOT'O HATSKEHUS

https://m.edsoo.ru/0ZA5PMDO07

158

DU3NYECKUI TPAKTUKYM I10 TEME
"HaGnroneHue npeBpanieHus

https://m.edsoo.ru/5BPTN1YZU
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SHEPTHUH 3aPSHKEHHOTO
KOHJICHCATOpa B SHEPTHUIO
M3IIy4eHUs CBETOANO A" WIIH
"N3yyeHue npoTrekaHus Toka B
LleMY, cofiepxkaIiei konaeHcarop"
wiu "Pacnpenenenre pasHOCTH
MTOTEHITUAIOB (HAMPSDKEHUS) TIPH
MOCJIEIOBATEILHOM COCTMHEHUH
KOH/ICHCATOPOB"

159

@uU3NYECKHI MPAKTUKYM IO TEME
"UcciaenoBanye CMEIIaHHOTO
COEMHEHMS PE3UCTOPOB" MU
"U3mepenue yieapsHOro
COINIPOTUBIIEHUS IPOBOJHUKOB"
wn "HccienoBanue 3aBHCUMOCTH
CHWJIBI TOKA OT HANPSDKEHUS IS
JIaMIbI HaKaIuBaHusA"

https://m.edsoo.ru/UAIS3VVKE

160

@uU3HYECKU MPAKTUKYM IO TEME
"Habmromenue anexrpoaunsa’ wim
"N3mepenue 3apsiia
OJIHOBAJICHTHOT'O HOHA'" WJIN
"WccnenoBanue 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA
ot Temneparypsl" win "CHstue
BOJIbT-aMIIEPHON XapaKTEPUCTHKU
nuona"

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

161

PesepBubIil ypok. O6001eHIE 1
CUCTEeMaTH3alusl 3HAaHUH 110 TeMe
"Kunematuka"

https://m.edsoo.ru/LQO93M5SQ
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162

PezepHbiit ypok. O0001eHNE U
cucTeMaTHh3alus 3HaHUH 10 TeMe
"Jlunamuka"

https://m.edso0.ru/S7CS1UFMI

163

PesepBHelit ypok. O600IeHNE 1
CHCTEMaTHU3allus 3HAHHI TI0 TeME
"CraTtuka TBEpAOro Tena"

https://m.edsoo.ru/XVUMKRX6N

164

PesepBHeIitl ypok. O600ICHNHE 1
cucTeMaTHU3alus 3HaHUH 110 TeMe
"3aKOHBI COXpAHEHHUS B MEXaHHKe"

https://m.eds00.ru/C37WXULT2

165

PesepBubIil ypok. O600meHIE 1
CUCTEeMAaTH3aIHsI 3HAHHUH 110 TeMe
"OCHOBBI
MOJIEKYJISIPHOKUHETUYECKOU
Teopun"”

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

166

PesepBHrlit ypok. O60011eH1E 1
cHUCTeMaTHu3alus 3HaHUH 110 TeME
"Tepmonnnamuka. Tennosbie
MaIIuHb"

https://m.edsoo.ru/l1ZZC67VF1

167

PesepBHeIit ypok. O600ICHNE 1
CUCTEMAaTH3aIHs 3HAHHUH 110 TeMe
"ArperaTHble COCTOSIHUS
BemiecTBa. @a3oBbie epexoabl"”

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

168

PesepBHrlit ypok. O60011eH1E U
CUCTEeMAaTH3alusl 3HAaHHUH 110 TeMe
"Onexkrpuueckoe noiue"

https://m.edsoo.ru/URWB5CULE

169

PesepBHrlit ypok. O60011IeHNE 1
cucTeMaTHU3alus 3HaHUH 10 TeMe
"[1oCTOSIHHBIN NEKTPUUYECKUI

TOK"

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



https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V

PezepHbiit ypok. O0001eHNE U

170 CUCTEMATH3AalUA 3HAHUH 110 TEME 1 https://m.edsoo.ru/WZ02PRIG1
"Toku B pa3nu4HbIX cpenax”
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/WZ02PRIG1

11 KIIACC

KoanuyecTBo 4acoB

Ne Hara DJIeKTpPOHHbIE N (poBbIE
Tema ypoka KonTpoabuble  IlpakTuueckue
n/n Bcero u3ydeHusi ~ o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
B3anMonelicTBUE ITOCTOSHHBIX
a 0 0BO, OB C

1 MATHHITOB 1 HIPOBOITHIOB 1 https://m.edsoo.ru/H05J3PQ24
TOKOM. MarauTHoe 11oJie.
I'mnoTe3a Ammepa
BekTop MarHuTHOM UHAYKIUH.
IT

2 PHHINIT CYTIEpTOSHItHI 1 https://m.eds00.ru/0YNNE57SO
MarHUTHBIX nojen. Jlnaun
MarHUTHON MHIYKIIUU
Ma o¢ TI0JIe MMPOBOJHUKA C

3 THHTHOC TOTE NPOBOARH 1 https://m.edso0.ru/F10ASACBX
ToKOoM. OnbIT Opcreaa
C A el

4 118 AMIIEPa, €6 HatlpasJIeHie 1 1 https://m.eds00.ru/LJEDFSHEN
MOYJTb

5 Pemenue 3amau 1 https://m.edsoo.ru/R80PKEZP4
[Ipumenenue 3akoHa Amepa.

6 DIEeKTpOU3MEPHUTEIHHBIE 1 https://m.edsoo.ru/5A2ACKSRB
npudOpHI
Cuna JlopeHua, e€ HalpaBiieHNE

o . eHue

7 1 MORYTE 'ZU[BI/DK i 1 https://m.edsoo.ru/6MB8YZ8TN
3apsHKECHHON YaCTHUIIBI B
OJIHOPOJIHOM MarHUTHOM T10JIe
Pemenue 3amau https://m.edsoo.ru/FWURORSOE

9 Pa6ota cuibl JIopeniia https://m.edsoo.ru/MTHD23745

10 Perienue 3anau https://m.edsoo.ru/GH8JAPHBQ



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ

MarsuTHoOE IoJIe B BEIIECTBE.

11 ®deppoMarHeTUKy, mapa- u https://m.edsoo.ru/W7HGQBK70
JTUaMarHeTUKH
OcCHOBHbIE CBOMCTBA

12 deppomarueTukos. [Ipumenenne https://m.eds00.ru/960J4E47D
beppoMarHeTUKOB
P

13 | cHicHie safad n()"TeMe https://m.eds00.ru/Q8JGTYNHT

MaruuTtHoe nosue

P

14 » CHLICHHE ST TIO TeMe https://m.eds00.r/MPCUALFIM

MaruutHoe noJje

SIBreHnE HIEKTPOMAarHUTHON

15 nHaykuu. [loTok BekTopa https://m.edsoo.ru/V7BSKAUS89
MarHUTHOM MHIYKIIUU

16 OJ1C uHAYKIIT https://m.edso00.ru/8TLELGTJZ

17 3aKOH 2JICKTPOMArHHTHOIH https://m.edsoo.ru/7TEOPOGAR3
unaykuuu Papanes
B .

18 VIXPEBOE SICKTPHHACCROT HOME https://m.edsoo.ru/IONVHO1INK
Toxu dyxko
OJIC MHIYKIIUU B IBUKYIIMXCS

19 https://m.edsoo.ru/X00I13RAA1
MIPOBOHHUKAX

20 Pemenue 3amaq https://m.edso0.ru/ZZTUBO2GQ

21 [TpaBuno Jlenna https://m.edsoo.ru/GIRNARYL9
WuayktuBHocTh. KaTyika

22 WHAYKTUBHOCTH B LI€TIN https://m.edso0.ru/37WBAJCTF
MOCTOSTHHOTO TOKa
A .OC

23 BICHIC CaMOMRAY KA. D1 https://m.eds00.ru/99CECGMBH
CaMOMHIYKITUU

24 OHeprus MarHUTHOTO TOJIS https://m.eds00.ru/PS4XRHOGS



https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS

KaTyHIKHU C TOKOM.
BJ'ICKTPOMEII‘ HUTHOC I10JIC

25

Pemenne 3agau

https://m.edsoo.ru/MAWTH1ZS0

26

O00011IEHNE U CUCTEMATH3AIIS
3HAHUH 10 TEME
"OnexrpoauHamuka"

https://m.edsoo.ru/WZCM1SBLO

27

KonrponbHas padora o reme
"OnexkTpoaguHaMuka"

https://m.edso0.ru/N9QLKI45Y

28

KonebarenbHad cucrema.
CB00OOHBIE KOJIEOAHMS.
["apmonnyeckre KoeOaHus

https://m.edso0.ru/R7D8WGSTQ

29

Kunematnueckoe u
JUHAMHAYECKOE OMMCaHNUE
KOJIEOATEBHBIX ABVMKEHUN

https://m.edsoo.ru/GLUGM9A5P

30

DHEepPreTn4eckoe OMMCaHUE.
BriBoa 1MHAMHAYECKOTO
OIMCAHUS TAPMOHHYECKHX
KoJIEOAHHH U3 X
HHEPreTHYECKOTO U
KMHEMAaTHYECKOI'0 OIMMCAHUs

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

31

Ammuintya u ¢aza Konedanui

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuon u yacToTa KoJIeOaHMIA.
[Tepuon ManbIx cBOOOTHBIX
KoJIeOaHHMI MaTeMaTHYECKOTO
MasTHUKA. [leproa cBOOOTHBIX
KOJICOaHUH TPYKUHHOTO
MasiTHUKa

https://m.edsoo.ru/BUSUSUF04

33

3aryxaromye KojaeoaHus.

https://m.edsoo.ru/TGTJTWAUQ



https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0

BrinyxeHHbIE KOJIeOaHUs.
Pe3onanc

34

ABTOKOJICOaHUSA

https://m.edsoo.ru/BW1KOUGVP

35

Pemenue 3amau

https://m.edsoo.ru/XPWCJ9CPJ

36

VYpoxk-koHhepeHus
"MexaHu4yeckue KoeOaHus B
MY3bIKaJIbHBIX HHCTPyMEHTAXx"

https://m.edsoo.ru/DAYGBRUYJ

37

O000111eHrE U CUCTEMATU3 AN
3HAHUH 110 TeMe "MexaHudecKkue
Kkonebanus"

https://m.edsoo0.ru/SV7MHCH10

38

DJIeKTPOMarHUTHBIC KOJICOAHHS.
KonebarenbHblii KOHTYD

https://m.edsoo.ru/H5B2W8APN

39

®opmyna Tomcona. CBsi3b
aMIUIMTY bl 3apsia
KOHJIEHCATOpa ¢ aMILIUTY 101
CHJIBI TOKA B KOJIe0aTeIbHOM
KOHTYpe

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHUs SHEPTUH B
ueanbHOM KoJebaTeTbHOM
KOHTYpE

https://m.edsoo.ru/MMO1P2WQN

41

3aTyxarolue 31eKTPOMarHuTHbIE
KosneOaHus. BeiHyX/1eHHBIE
AIIEKTPOMArHUTHBIE KOJIEOAHUS

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

42

IlepemenHsliit Tok. Pesucrop u
KOHJICHCATOp B LIECTIH
IIEPEMEHHOTO TOKa

https://m.edso00.ru/OG6JQHTOD

43

KaTYIHKa WHAYKTUBHOCTHU B LCTIN
MNEPEMEHHOTO TOKa

https://m.edsoo.ru/6P4EK01H7



https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7

3akoH OMma AJid 3JeKTPUUYECKO

44 https://m.edsoo.ru/P1FZDISQV
IIEIH MIEPEMEHHOTO TOKa
MoIHOCTh IEPEMEHHOTO TOKA.
45 i{“;gg:;ﬁiifgchywme https://m.eds00.ru/6PACXH152
HATIPSDKEHUS
46 Pe3onanc B anekTpudeckoit memnu https://m.edsoo.ru/AYQWXESRA
47 Pemenue 3agau https://m.edso00.ru/0CVLSMIOS
Wneansublif TpanchopmaTop.
48 Hpomssonctso, nepenatia - https://m.edsoo.ru/F142U7UQR
noTpedIeHUE dTEKTPHUECKON
SHEPTUU
DKOJOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE JIEKTPOIHEPTHH.
49 KynwsTypa ncnonbszoBanust https://m.edsoo.ru/UYDMJIDXZW
AIIEKTPOIHEPTUN B TTOBCETHEBHOM
YKU3HU
50 Pewmenue 3amau https://m.edsoo.ru/IR54QM6F2
51 Pemenue 3amau https://m.edsoo.ru/7UFPFF3KK
O06o0011eHre U cHCTeMaTU3alus
52 3HAHHH 110 TEME https://m.edso00.ru/16YYY79EQ
"DneKTpoMarHuTHbIE Konebanus"
MexaHu4ecKkue BOJIHBI.
53 XapakTepUCTUKH MEXaHUUECKHUX https://m.edsoo.ru/0P6YANBXC
BOJTH
54 CBolicTBa MEXaHUYECKUX BOJTH https://m.eds00.ru/4S5QXKBUX
55 3ByK. XapaKkTepUCTUKU 3ByKa https://m.edsoo.ru/UEH3ZVKKV
56 Wudpa3Byk u yabTpa3ByK. https://m.edsoo.ru/24XDNL1P1



https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1

[ITymoBoe 3arps3HeHue
OKpY Karolleu cpenbl

57

Pemenne 3agau

https://m.edsoo.ru/SWQQHEYAJ

58

SHCKTpOMaF HUTHBIC BOJIHBI.
I/I3J'Iy‘leHI/Ie QJICKTPOMArduTHBIX
BOJIH

https://m.edsoo.ru/EHMGUTOBG

59

DHeprust AMEKTPOMATHUTHBIX
BoJiH. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V5

60

[IIxana 31eKTPOMarHUTHBIX BOJIH.
ITprMeHeHne IIEKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY

https://m.edsoo.ru/RZ8BKEKVL

61

[TpuHIIUTIBEI paTUOCBS3U U
TeJIEBUICHUA. Pagnonokamys.
DIIeKTPOMArHUTHOE 3arps3HEHUE
OKPY’KaIOIIEeH cpeibl

https://m.edsoo.ru/7KCCHOBN5

62

KoHnTtponbHas pabora 1mo Teme
"Konebanus 1 BOJIHBI"

https://m.edsoo.ru/NJT16HVEI

63

CaerT. 3aKOH MPSIMOJIMHENHOTO
pacIpoCTpaHEHHs CBETA

https://m.edsoo.ru/K5RDTMZWV

64

Pemenue 3a1a4 Ha IpUMEHEHNE
3aKOHa IIPSIMOJIMHEWHOIO
pacnpoCTpaHEHUs CBETa

https://m.edsoo.ru/3H2Y L4RA4I

65

Otpaxenue cseta. Ilnockoe
3epkaino. Cdeprueckoe 3epKajio

https://m.edso00.ru/TIX9ZBOSG

66

[Ipenomnenue cBera.
AOCOJIIOTHBIA U OTHOCUTEIBHBII
MOKa3aTelb MPeTOMIICHHUS.

https://m.edsoo.ru/LNCHJ3MOR



https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R

[TostHOE BHYTpEHHEE OTpaKEHHUE.
IIpenenbHbIii yroJ NOJHOTO
BHYTPEHHETO OTPa’KEHUS

Pemenue 3agau Ha npUMEHEHUE

67 3aKOHOB OTPAXEHUS U https://m.edsoo.ru/C4D3UDGG4
MPEJIOMJICHUS CBETA
Xon nydeit B mpusme. Jucnepeust

68 cBeta. CI0XHBIN cocTaB 6€710r0 https://m.edsoo.ru/HYZWS63L2
cBerta. L{Ber

69 Jlirspt. DOKyCHOE pACCTOMHHE i https://m.eds00.ru/SXWYEXTXM
ONTHYECKAsl CUJIa JIMH3BI
[Toctpoenune nzodpaxxeHuii B

70 JIUH3aX U UX CHCTEMaX. https://m.eds00.ru/6SRTDG4V7
YBenuyeHue JuH3bI
Pemenue 3a1a4 Ha mocTpoeHue

71 U300paKeHUH, MOTy4aeMBbIX C https://m.edsoo.ru/'YAGCQPWZX
MOMOIIBIO JINH3

72 I'ma3 kak onTUyeckas cucreMa https://m.edso0.ru/OVMKI19EZ
Pemenue 3anau. IIpeneinst

73 IIPUMEHUMOCTH T€OMETPUIECKON https://m.edsoo.ru/OENIDYBRZ
OTITUKH

74 (CKOpOCTD CBETa It METOLb e https://m.edsoo.ru/UCGBDSEVT
HU3MEpEHUS

75 Hucnepcus ceta https://m.edso0.ru/1VI1JZOF05

76 WuTepdepenmus ceeta https://m.edso00.ru/ZQB6756KE
KorepeHTHbIE HCTOUHUKH.

77 YcnoBus HaOMOIeHUS https://m.edsoo.ru/HIXX3P5WN

MAaKCUMYMOB 1 MUHUMYMOB



https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN

78

Pemenne 3agau

https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenue naTepdepeHIun https://m.edso00.ru/111ISQL6DM

80 Hudpakuus cBeta https://m.edsoo.ru/KPOD2N63D
JludpakmoHHas pemeTKa.

81 VYcnoBue HaOIIOAEHNUS TJIABHBIX https://m.edso0.ru/V7S3Y95TQ
MaKCUMYMOB

82 Pemenue 3amau https://m.edsoo.ru/LI6LZ3AWE

83 HonepeuHocts CBETOBBIX BOTH. https://m.edsoo.ru/TWKJKW3NH
[Monspuzamus cBera

84 Pemenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBETOBBIC SIBICHUS B IPUPOIE https://m.edsoo.ru/VJW9IR3ES8

86 Obobmerne H CHCTeMaTHIAI https://m.eds00.ru/ZQLIZ7TMYC
3HaHui no teme "OnTtuka"

87 Egr{;i(:cimﬂ padora 1o Teme https://m.edsoo.ru/WMVM1ARQU
I'panuisl IPUMEHUMOCTH

88 ITACCHTHACCICOT MEXATHICH. https://m.eds00.ru/GTO85PLAQ
3aKOHBI JIEKTPOJUHAMUKHU U
MPUHOUIT OTHOCUTCIBHOCTH

89 i?;g;:;;;g::jaﬂwon TeopuH https://m.eds00.ru/S5VL5W7WK
IIpocTpaHCTBEHHO-BPEMEHHOM
unTepBai. [IpeoOpa3oBaHus

90 Jlopenua. Yenosne https://m.edsoo.ru/7ZFTX1X84
NpUIMHHOCTH. OTHOCUTEILHOCTh
OJIHOBPEMEHHOCTH. 3aMe/JIeHHE
BPEMEHU M COKPAIIICHUE JUTHHBI

91 OHeprus U UMILYJIbC https://m.edso0.ru/GPUPD6117



https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7

peHHTHBHCTCKOﬁ qaCTHUIIbI

CB43b MaCChI C SHEPTHUEHN U

92 MMITYJIbCOM PENSTUBUCTCKON https://m.eds00.ru/lUOC7TGTFMG
YaCTULIbI. DHEPIHsl TOKOS

93 Paprosectoe Teropoe https://m.edsoo.ru/YWVZA9QOH
U3ITy4YeHUE

94 3akoH cMenieHus Buna https://m.edsoo0.ru/R1JID6DWAM

95 Pimotesa M. Hnaria o keaax. https://m.eds00.r/RW82CY U89
DOTOHBI

96 OHeprust 1 UMITyJIbC (GOTOHA https://m.eds00.ru/14SLLOJ97
®oroaddext. OnbiTe A. T

97 CroneroBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dotordpdexra
VYpaBHenue DitHIITeHA 17151

98 dororddekra. "KpacHas https://m.eds00.ru/DOQYSU4GM
rpaauna” Gorordpdexra

99 Aapretine cpera. OmbITs I1. H. https://m.edso0.ru/I746VP412
JleGenera

100 BosHOBEIE CBOMCTBA YaCTHIL https://m.edsoo.ru/UMEW9AQOCE
Bosnnbl ne bpoiins. [linnHa BOIHBI

101 e bpoist u pa3mepsl O?Hacm https://m.edsoo.ru/MVA3A30ZQ
JIOKAJIM3aIMH ABKYIIEHCS
YaCTHIIBI

102 Kopryckyssipro-BonHoBoit https://m.edsoo.ru/2XMBTMSAQ
Ny aTi3M

103 | /M(paKiii JIEKIPOKOB Ha https://m.edso0.ru/XH242PNOK
KpHCTaIax

104 Crienuduka n3mMepeHuit B https://m.edso0.ru/BMLQCWUGS



https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S

Mukpomupe. COOTHOIIEHUS
HeoTpeeIEHHOCTEH
['eiizenOepra

105

Pemenue rpaduyeckux 3amay

https://m.edsoo.ru/D207BTWDJ

106

Pemenne pacu€tHbix 3a1a4u

https://m.edsoo.ru/ZUBH25VJV

107

KonrponbHas pabora no remam:
"Ocuorl CTO",
"KopmyckyisipHO-BOJIHOBOM
nyanuzm"

https://m.edsoo.ru/U4HQ8CZ90

108

OnBITHI 10 UCCIIEA0BAHUIO
crpoeHus aroMa. Ilnanerapnas
Mojiens atoma Pesepdopaa

https://m.edsoo.ru/SMMRTGFK1

109

IToctynatel bopa

https://m.edsoo.ru/SWV5SUN8J

110

Bunei ciektpos. Criektp
YPOBHEW SHEPTUU aTOMa
BOZIOpOAA

https://m.edsoo.ru/T6T3FTQ6Y

111

CrioHTaHHOE U BBIHYKICHHOC
H3JIY4YCHUC CBETA

https://m.edsoo.ru/WJ95LAO0P

112

Jlazep

https://m.edsoo.ru/CAG7KBIQ7

113

Hyxnonnas moaens sijpa
['eitzenOepra-MBanenko. 3apsg u
MaccoBO€ Yucio sapa. M30Tonsl.
PaanoakTuBHOCTH

https://m.edsoo.ru/JGIMALCVV

114

3aKOH paJlnOaKTUBHOTIO pacnaja.
CBolicTBa HOHU3UPYIOLIETO
n3inydyeHus. Bnusaaue
PaauOAKTUBHOCTHU Ha KUBBIE
opranu3msl. [lozumerpus

https://m.edso0.ru/8QM2PG4JI



https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI

115

OHeprusi CBsI3U HYKJIOHOB B sZIpE.
Snepubie cunbl. Jledekt Macchl
anpa. SlnepHsle peakuuu.
SAnepusie peaktopsl. [IpobiemMsl
YIPaBIsEMOr0 TEPMOSIIEPHOIO
CUHTE3a. DKOJIOTHYECKHe
aCIIEKThl Pa3BUTHS SIIEPHOMN
SHEPreTUKHU

https://m.edsoo.ru/YOQ4MRH2H

116

Mertobl peructpanuu u
MCCJIEI0BAHUS 3JIEMEHTAPHBIX
yactull. OyHI1aMeHTaIbHbIE
B3aUMOJIeUCTBUs. baproHsl,
ME30HBI U JIEITOHBI.
[IpencraBnenune o CtannapTHOU
Mozenu. KBapk-rimtooHHast
MOJIEJIb aJPOHOB

https://m.edsoo.ru/1IEJHULHD5

117

®dusuka 3a npeaenaMmu
CrannmaptHoit mogenu. Témuas
MaTepus U TEMHAs SHEPTUs.
EnuncTBO pM3nueckoil KapTHHbI
Mupa

https://m.edsoo.ru/A6IW5WE4Z

118

Oranbl pa3BUTUS ACTPOHOMUH.
3HaueHUE aCTPOHOMUU

https://m.edsoo.ru/KG802NR9U

119

[TpruMeHUMOCTb 3aKOHOB (PU3UKH
JUIsl 0OBSCHEHUS IPUPO/IBI

KOCMHUYECKHX 00BEKTOB. MeTo bl
aCTPOHOMHUYECKUX UCCIETOBAHUI

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHbBIE ONTHYECKUE
TEJIECKOTIBI, PAJIMOTEIECKOIIBI,

https://m.edsoo.ru/KOWWMA4JIE



https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE

BHeaTMoc(epHasi aCTpPOHOMUS

121

Bun 38é3anoro neda. Co3sesnus,
SpKUe 3BE3/bI, MIIAHETHI, UX
BUINMOEC OIBUXCHUC

https://m.edsoo.ru/TNSS5KWOTY

122

Conneunas cucrema. CoHiie.
CoaHeyHast aKTUBHOCTb.
Wcrounuk sneprum CosHua u
3BE3]

https://m.edsoo.ru/UGLWTUXUH

123

3BE3/bI, X OCHOBHEIE
XapakTepUCTUKHU. JlnarpamMma
"crieKTpaJIbHbIN KJlacc —
CBETUMOCTB"

https://m.edsoo.ru/1IXHH46BIR

124

3Be3 bl TIaBHOU
[MOCJIEI0BATEILHOCTH

https://m.edsoo.ru/IF3TMPI01

125

BuyTpennee ctpoenue 3BE31.
CoBpeMeHHbIE TPEICTABICHUS O
MIPOUCXOXKICHUHU U IBOTIOIUU
ConHua u 3B€37. DTanbl )KU3HU
3BE3 N

https://m.edsoo0.ru/Y3MJO6ZTY

126

Mineunsiii [IyTe — Hama
I'aymakThka. TUIBI raJakTHK.
YeEpHble AbIPHI B SAPAX TATAKTHK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Paciupenue
Bcenennoii. 3akon Xa66ia.
Teopust bospiioro B3peIiBa.
PenukroBoe nznyuenue

https://m.edso0.ru/UCGD0OBD7Y

128

MacmrabHast CTpyKTypa
Bcenennoii. MertaramakTuka

https://m.edsoo.ru/XTCIKQGX4



https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4

129

Hepeménnsie mpoOiieMbl
aCTPOHOMHUU

https://m.edsoo.ru/\WCAIUBA20

130

DuU3HUECKUN IPAKTUKYM I10 TEME
"WccmenoBaHue MarHUTHOTO
ITOJIS TIOCTOSIHHBIX MAarHUuToB"
nin "VccnenoBaHue CBOMCTB
dbeppoMaraeTukoB" UIu
"UccenoBanue ACHCTBHS
MMOCTOSTHHOTO MarHUTa Ha paMKy
¢ TOKOM"

https://m.edsoo.ru/OJIEYJBSH

131

Du3HUECKUN NPAKTUKYM I10 TEME
"U3mepenue cuibsl Amrepa" uiaum
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuiIbl TOKa" WK
"Onpenenenrie MarHUTHOM
MHAYKIIUYA HA OCHOBE U3MEPEHUS
cuibl Amnepa"

https://m.edso00.ru/567ERZSQT

132

PuU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBaHue SABJICHUS
AJIEKTPOMArHUTHON MHAYKIUKU"
unu "OnpeneneHne HHAYKIUNA
BUXPEBOTO MarHUTHOTO NoJis"

https://m.edsoo.ru/6041U180D

133

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS
camounaykiun" wim "COopka
MOJICITH JICKTPOMArHUTHOTO
reHeparopa"

https://m.edsoo.ru/FNW63917S

134

Du3HUECKUN IPAKTUKYM I10 TEME
"U3mepenue nepuoaa

https://m.edsoo.ru/GAXGUG9KA



https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA

¢BOOOIHBIX KOJIEOAHUI HUTSHOTO
Y IPYKUHHOTO MassTHUKOB"

135

DuU3HUECKUN IPAKTUKYM I10 TEME
"IIpeoOpa3oBanue YHEPTHUH B
IPYKUHHOM MasiTHUKE"

https://m.edsoo.ru/SISHWUJFI

136

DuU3NUECKUN IIPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOTO
TOKa Yepe3 MOocIieI0BATEIbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy ¥ pe3ucTop' Wi
"UccnenoBanue pabOThI
MCTOYHUKOB CBETA B LIETIN
MepeMEHHOTo ToKa"

https://m.edso0.ru/LNOY8MGT9

137

DuU3NYECKU MPAKTUKYM MO TEME
"N3y4yeHue napaMmeTpoB
3BYKOBOM BOJIHBI"

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

138

DuU3HUECKUN IIPAKTUKYM I10 TEME
"N3mepenue nokasarens
IIPEeIOMJIEHUS CTeKIa" Win
"[Tonyuenne n300pakeHHs B
CUCTEME U3 IIJIOCKOTO 3epKajia U
JUH3b"

https://m.edsoo.ru/PSFJZF82U

139

Pu3HUECKU MPAKTUKYM I10 TEME
"UccnenqoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT
BeIleCTBA (HA IPUMEPE KUTKUX
nuH3)" win "U3mepenue
(OKYCHOTO PaCCTOSHHS
paccenBaronMX JUH3"

https://m.edso0.ru/Q00Q2UZ8N9



https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9

140

OuznuecKuil MPaKTHKYM IO TEMe
"Habmonenne qudpakium,
uHTep(EePEHINH U TOJIIPU3ALUU
cBera"

https://m.edsoo.ru/RIEYWY7CM

141

DuU3HUECKUH IPAKTUKYM I10 TEME
"OnpenenaeHue UMITyJIbca U
SHEPTUH PEISITUBUCTCKUX YaCTHUIL
(o dororpadusiM TPeKOB
3apsDKCHHBIX YaCTHIL B
MarHuTHOM ToJe)"

https://m.edsoo.ru/OTLRWY3PW

142

Du3HUECKUN NPAKTUKYM I10 TEME
"M3mepeHune nocTOsTHHOU
[Inanka Ha OCHOBE HCCIIEN0BAHUS
dororddekra" wnun
"HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETO/IUO/ OT
HanpspkeHus"

https://m.edsoo.ru/Y34AXOQNLN

143

PuU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBaHue criekTpa
Pa3peKEHHOTO AaTOMAPHOIO
BOJIOPOJIa U U3MEPEHUE
noctosiHHo Punbepra”

https://m.edsoo.ru/8PYJEZYBO0

144

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue paaiuoakTUBHOTO
(doHa ¢ UCTIOTB30BAHUEM
nosumetpa win "Mzydenune
MOTJIOUIEHUsI OeTa-yacTHIl
aTFOMUHAEM"

https://m.edsoo.ru/C3HI5S5E4

145

DU3NYECKU TPAKTUKYM 10 TEME

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY

"HaOmronenus 38€31H0r0 Heba
HEBOOPY>KEHHBIM TJ1a30M C
HCII0JIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUM JUISl OTIPEACIICHUS
IIOJIOKEHHUSI HEOECHBIX 00OHEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ansi CeBepHOTo
MOJTyIIApHsl U IpKUe 3BE3/bI" WU
"Habmronenus B Teneckorn JIyHsl,
MJIaHET, TYMAHHOCTEN U
3BE3QHBIX CKOIUICHUN"

146

O0o001IeHNE U CHCTEMATH3aLIHS
3Hanuil. Pons ¢pusuku u
ACTPOHOMHUU B YKOHOMUYECKOM,
TEXHOJIOTHYCCKOM, COIMAJIbHON B
THYCCKOH cepax JesTeITbHOCTH
yeaoBeKa

https://m.edsoo.ru/XABKPSEJ3

147

O0001IeHne U CUCTEMATU3 AL
3HaHui. Poib 1 MecTo Gpu3nku u
aCTPOHOMHUHU B COBPEMEHHOM
HAYYHOU KapTUHE MHUpa

https://m.edso0.ru/G145HQT3IW

148

O0600611eHNEe U cUCTeMaTU3aLUs
3Hanuil. Ponb pusnueckoit
TEOpHH B (POPMUPOBAHUU
IpeACTaBICHUN O (PU3NIECKON
KapTHHE MHpPa, MECTO
(bu3ryYeCcKOit KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX

https://m.eds00.ru/AOX66 XKGX



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

IpeCTaBICHUN O IPUPOIe

149

O0001eHre U CUCTEMATU3 AL
3gagui o reMe "Kunemaruka"

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

150

O00011IEHNE U CUCTEMATH3AIMS
3Haguii mo teme "Kunematuka"

https://m.edsoo.ru/EOD18QXGW

151

O00011IEHNE U CUCTEMATH3AIIS
3HaHu# 1o teme "JluHamuka"

https://m.edsoo.ru/VTQF4UOXU

152

O000111eHrE U CUCTEMATU3 AN
3gaHui 1o teme "CraTuka
TBEp0To Tena"

https://m.edsoo.ru/A5CP8EJHX

153

O00011IEHNE U CUCTEMATH3AIIS
3HAHUHU 110 TeMe "3aKOHBI
COXpaHEHUs B MEXaHHKeE"

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

154

O0o0011IeHNE U CHCTEMATH3ALIHS
3HaHui Mo TeMe "OCHOBEI
MOJICKYJISPHO-KHHETUYECKON
teopun"

https://m.edsoo.ru/JRCSWNXDH

155

O0001eHre U CUCTEMATU3 AL
3HAHUU T10 TEMe
"Tepmonunamuka. TernoBbie
MalIuHb!"

https://m.edsoo.ru/10P456WQ0O8

156

157

O0600611eHrE U CUCTEeMaTU3ALUS
3HaHUM 10 TeMe "ArperaTHbie
cocTosiHuS BeliecTBa. Pa3oBbie
nepexoasl”

O00011eHre U CUCTEMATU3 AL
3HaHUH 10 TeMe "DIEeKTPUIECKoe
mmone"

https://m.edsoo.ru/VOTG69RUR

https://m.edsoo.ru/76P5KZV5A



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
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https://m.edsoo.ru/1OP456WO8
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https://m.edsoo.ru/76P5KZV5A

158

O00011IEHNE U CUCTEMATH3AIMS
sHaHui 1o TeMe "TlocToSHHEBIN
ANEKTPUYECKUM TOK"

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

159

O00011IEHNE U CUCTEMATH3ALIIS
3gaHui 1o teMe "Toku B
pa3iIMuHbIX cpenax”

https://m.edsoo.ru/ESIK18H3F

160

O00011IEHNE U CUCTEMATHA3ALIMS
3HAHUHU 110 TeMe "MarauTHoe
mosie"

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

161

PesepHbIif ypok. O60011IeHHE H
cUCcTeEMaTH3allus 3HaHUH 110 TeMeE
"OnexkTpoMarHuTHas MHIYyKIuUs"

https://m.edsoo.ru/LUNKZLUR7

162

PesepBHbIii ypok. O6001ICHHE 1
CHCTEMaTH3aIMsl 3HAHHUH 110 TEME
"Mexanudeckue Koiaeoanus”

https://m.edsoo.ru/3FO7MLKSL

163

PesepBHbIit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH [0 Teme
"DneKTpoMarHuTHbIE KonebaHus"

https://m.edsoo.ru/FM1LEP76S

164

PesepBHriit ypok. O0o0mIeHHEe U
CUCTEMAaTH3AIHsI 3HAHHUI 110 TeMe
"MexaHu4eckue u
AIEKTPOMArHUTHBIE BOJIHBI"

https://m.edsoo.ru/JDEW35XXF

165

PesepBHbIif ypok. O6001IeHNE H
CUCTEMAaTH3AIHsI 3HAHH 110 TeMe
"OnTuka"

https://m.edsoo.ru/WIJLMATIT6

166

PesepBHblit ypok. O60011eHNE U
cUCTeMaTH3alMsl 3HaHUH [0 TeMe
"Ocnobl CTO"

https://m.edsoo.ru/NB6V3ZB81



https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
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https://m.edsoo.ru/JDEW35XXF
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https://m.edsoo.ru/NB6V3ZB81

167

PezepsHblil ypok. O6001menue u
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckyisipHO-BOJIHOBOM
nyanu3m"

https://m.edso0.ru/3G6FJ3FEN

168

PesepBuelit ypok. O6o01IeHrEe U
cucreMatTu3sanusa 3HAHUH 110 TEME
"®u3uka atoma"

https://m.edsoo.ru/HGF8GQB8AS5

169

PesepBusiit ypok. O6001IeHHE U
CHCTeMaTH3alIMsl 3HAHHUI 110 TEME
"®du3rka aTOMHOTO siApa 1
AJIeMEHTapHBIX YacTui"

https://m.edsoo.ru/SRSUU1P8G

170

PesepBHbIii ypok. O60011eHNE 1
cucTeMaTtu3alus 3HaHuM 10 TeMe
"SnemMeHThl acTpopuzuku"

https://m.edsoo.ru/GQDTDS8IRQ

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16



https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA30OBATEJILHOM ITPOT'PAMMBI10 KJIACC

Kon
NpoBEPSIEMOr0
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpPeHEro 001ero o0pasoBanmsi

10.1

JleMOHCTpHpOBaTh HA MPUMEPAX POIb U MECTO (U3UKH B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOUW KapTUHBI MUpPA, B PA3BUTUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUI, B IPAKTUYECKOMN JAEATEIBHOCTH JIFOAEH

10.2

Y4YuThIBaTh TPAHUIBI TPUMEHECHUS H3YyYEHHBIX (DU3MYECKUX MOJCIeH:
MaTepuaibHas TOUYKa, HHEPIHAIbHAs CUCTeMa O0TCUETa, aOCOIIOTHO TBEPI0E
TEJI0, UJICATIbHBIN T'a3; MOJEIN CTPOCHHUS Ira30B, )KUJIKOCTEN U TBEPJIBIX TEII,
TOYEUHBIN DJICKTPUUECKHUM 3apsig — P pelieHnn GU3NIECKUX 3a71a4

10.3

PacniozHaBaTh u3nuecKue siBIeHus (MpoLecchl) U OOBICHITh UX Ha OCHOBE
3aKOHOB MEXAaHWMKH, MOJIEKYJIAPHO-KMHETHUYECKOM TEOPUH CTPOCHMS
BEUIECTBA M DJIEKTPOJMHAMUKH: PAaBHOMEPDHOE U PABHOYCKOPEHHOE
OpSMOJIMHEHHOE JIBUKEHHE, CBOOOJHOE TMajgeHHE TeJ, MABMXKEHHE II0
OKpPY’>KHOCTH, MHEpLHMs, B3aumojeiictBue Ten; auddysus, OpoyHOBCKoe
JBU)KEHUE, CTPOEHHUE KUIKOCTEH M TBEPABIX Tel, U3MEHEHUE 00bEMa Tel
OpU HarpeBaHuM (OXJIaXJEHHWH), TEIUIOBOE pPAaBHOBECHE, HCIApPEHUE,
KOHJICHCAlUs, TUIABJIICHUE, KPUCTAIUIM3ALMs, KUIICHNE, BIAXKHOCTh BO3yXa,
MOBBIIICHNE JABJICHUS T'a3a IIPU €r0 HarpeBaHUM B 3aKPBITOM COCYJE, CBA3b
MEXJly IIapaMeTpaMM COCTOSHHUA ra3za B M30IpoLeccax; dJICKTpHU3alus Tell,
B3aMMOJCHCTBHE 3aps 0B

10.4

OnuchIBaTh MEXaHHYECKOE JBM)KCHHUE, UCIIONB3YS (DU3NUCCKUE BEITMYHUHBI:
KOOpJIMHATA, MyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CHIIa,
UMIYIbC TeNa, KWHETHYecKas »JHEprus, TMOTEHIHalbHAasg JHEprus,
MEXaHW4YecKas paboTa, MeXaHWYecKas MOIIHOCTh; TMPU  ONUCAHUH
MPABWILHO TPAKTOBATH (PU3WYCCKUU CMBICI HCIIONB3yEMBIX BEIHYWH, WX
0003HaUCHUS W EAUHUIBI, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOIINE TAaHHYIO
(GU3UYECKYIO BETUYHHY C IPYTUMHU BeTUIUHAMU

10.5

OnuceiBaTh W3yYCHHBIC TEIUIOBBIC CBOWCTBA TEJI M TEIUIOBBIC SIBIICHUS,
UCTIONB3Ysl (PU3NYECKHE BEJIMYUHBI: JaBIICHHUE Tra3a, TeMIepaTypa, CPpeIHss
KAHETHYECKAst SHEPrHs Xa0THYECKOTO TIBYDKCHUS MOJIEKY,
CpeIHEKBaIpaTUYHAsi  CKOPOCTh  MOJEKYJ,  KOJIHYECTBO  TEIUIOTHI,
BHYTpPEHHSIS dHEprus, padora raza, KOd()(UIMEHT IOJIe3HOTO IACHCTBHS
TEIUIOBOTO JIBUTATEJNsI; MPU OMHMCAHUU MPABUIILHO TPAKTOBATh (U3UUYECKUN
CMBICTT MCTIOJIB3YEMBIX BEITHUYMH, WX OOO3HAYCHUS W €IUHUIIBI, HAXOIUTh
(GOpMyIIBI, CBS3BIBAIOIINE JAHHYIO (H3MUSCKYI0 BEIHYUHY C JIPYTHMH
BEJIMYUHAM

10.6

OnuceiBaTh  U3yYEHHbIE  JJIEKTPUYECKHME  CBOMCTBAa  BEIIECTBA U
JNeKTpUYECKUe SBIEHUS (MPOIECChl), UCMIONb3ysl (U3NYECKUE BEITUUHUHBI:




JJICKTPUYECKUN  3apsll, DJIEKTPUYECKOE TII0JIe, HANpPsKEHHOCTh —IIOJI,
MOTEHIUAJI, PA3HOCTH ITOTEHIUAJIOB; IIPY OIKMCAHUM IIPABUIBHO TPAKTOBATH
(U3UUECKUI CMBICI HCIIOJIb3YEMbIX BEJTMUMH, UX 0003HAUYEHUS U €AMHULIBI;
yKa3bpIBaTh (HOPMYJIbI, CBS3BIBAIOIIME MAHHYIO (U3UUECKYIO BEIWYHHY C
JApYTUMU BeJIMYMHAMU

10.7

aHATM3UPOBaTh (PU3NIECKHUE TMPOLECCHl U SBJICHHUS, HCIIONB3YS (pu3nueckue
3aKOHBl W TNPUHLHIBL 3aKOH BceMHUpHOro Tsarotenus, I, II u III 3axonHsI
Herorona, 3aKk0H COXpaHEHMs] MEXaHWYECKOW DHEPIUHU, 3aKOH COXPAHEHUs
UMITyJIbCa, IPUHLUI CYNEPHO3ULMH CHJI, TPUHUUI PAaBHOIPABH
MHEPLUAIbHBIX CHCTEM OTCUETA; MOJIEKYJISIPHO-KUHETHYECKYIO TEOPHIO
CTPOCHMSI BELIECTBA, TIa30BbIC 3AaKOHBI, CBA3b CPEIHEH KHUHETHUYECKON
SHEpPruy TEIUIOBOTO JIBMKEHMS MOJIEKYJ] C aOCOJIIOTHOW TeMIlepaTypoH,
IIEPBbI 3aKOH TEPMOJMHAMMKHU; 3aKOH COXPAHEHMs DIEKTPUYECKOIO
3apsiia, 3akoH KynoHa; mpu 3TOM pas3inyarh CIOBECHYIO (OpPMYJIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHUE W YCIOBHS (TPaHUIBI, 00JIacTH)
IIPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIE TPUHIMNBI JEHCTBUS MAallUH, NpUOOPOB U
TEXHUYECKUX  yCTPOMCTB;  pa3inyaTh yCIOBUS HUX  0€30MacHOTo
UCIIOJIb30BaHUs B TIOBCETHEBHOM JKU3HU

10.9

BBINONHATE 3KCIEPUMEHTHI TI0 HCCICIOBAaHUIO (U3NYECKHUX SIBICHUA U
TIPOIIECCOB C UCIIOIH30BAHNEM MPSIMBIX U KOCBEHHBIX U3MEPEHUH; TIPU 3TOM
dbopmynupoBath npobiemy (3aady) U TUNOTE3y y4eOHOTO SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIOKEHHOTO 00OPYIOBAHMSI, IPOBOIUTH OIIBIT
1 GOpPMYIIUPOBATH BBHIBOJIBI

10.10

OcymiecTBIATh MpsIMbIE U KOCBEHHBIE M3MEPEHHS (U3NUYECKUX BEIHYHH;
IpU 3TOM BBIOMpATh ONTUMAIbHBIA CHOCOO WM3MEpPEHUs M HCIIOJIb30BaTh
M3BECTHBIE METO/bI OLIEHKU ITOIPEIIHOCTEN U3MEPEHUN

10.11

UccnenoBaTh  3aBUCHUMOCTH  MEXIY (U3NYECKUMHU  BEIMUYMHAMHU  C
UCIOJIb30BAaHUEM MPSIMBIX M3MEpPEHHH; NpU 3TOM KOHCTPYHUPOBATbh
YCTaHOBKY, (UKCUpPOBAaThb  pe3yNbTaThbl  IMOJYYEHHOW  3aBUCHUMOCTHU
(¢u3nuecKkux BEIMYMH B BUAE TaOiIMIl U TpauKOB, AeIaTh BHIBOJBI IO
pe3yJibTaTaM MCCIIEN0BaHUs

10.12

Co0bmronats ipaBuiTa 0€30MacHOTO TPYAA MPH MPOBEICHUH UCCIICIOBAHUH B
paMKax  y4eOHOrO  OSKCIIEPHUMEHTa, Y4eOHO-HCCIICAOBATEILCKOW U
HpOCKTHOfI ACATCIIbBHOCTU C UCTIOJIb30BAHUCM U3MCPHUTCIIbHBIX YCTpOﬁCTB )41
1a60paTOPHOTO 000PYTOBAHMS

10.13

Pemrate pacuérHble 3a7auM ¢ SIBHO 3aJaHHOM (DM3MYECKOH MOJETbIO,
UCIIOJIBb3YSl (PU3NYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a YCIOBHS
3a7iaud BBIOMPATh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEINUUHBI
u Qopmyibl, HeoOXoAuMbIE JUIsi €€ pelleHHs, IPOBOAUTH PACUYETHI U
OLIEHUBATh PEATLHOCTH [10JyUYEHHOTO 3HauUeHHsI (PU3MUECKON BEIUUUHBI

10.14

PemaTe Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDh JJOTNYCCKHU




HEMPOTUBOPEUMBYIO IIETOYKY pPACCYKACHUH C ONOpOH Ha H3y4YCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUSA

10.15

Hcnonp3oBaTe  Mpu  pemIeHUH  y4yeOHBIX  3ajjad  COBPEMEHHBIE
UHQOPMALIMOHHBIE  TEXHOJIOTMH IS TIOWUCKA, CTPYKTYPHPOBAHUS,
UHTEpNpETallud M MpeJICTaBIeHHs Y4eOHOH M  Hay4YHO-TOIYJSPHOM
UHPOPMALIMU, TOJIYYCHHOW W3 PAa3IMYHbIX MCTOYHHKOB, KPUTUYECKH
aHAJIM3UPOBATh MOJIyYaeMyI0 HH(pOpMaIUIO

10.16

[TpuBOAMTH IPUMEPHI BKJIa1a POCCUHCKUX U 3apYOEeKHBIX YUEHBIX-(DU3NKOB
B pa3BUTUE HAayKH, OOBSCHEHHE TMPOLECCOB OKpPYXkAlOIIEro MHpa, B
pPa3BUTHE TEXHUKH U TEXHOJIOTUN

10.17

Hcnonp3oBaTh TeOpeTHYeCKHe 3HAHUS MO (pU3MKE B TIOBCEAHEBHOW JKU3HU
Uit o0OecriedeHuss O€30MacCHOCTH TpW  OOpaleHuH ¢ TNpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMU, JUII COXPAHEHHS 3JIOPOBBSI M COOJIOICHHUSI
HOPM SKOJIOTUYECKOTO IMOBEICHUS B OKPYKAIOIIEH cpefie

10.18

PaGorate B rTpymme C BBINOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIIbI, PALMOHAIBHO PACHpPEACsATh 00A3aHHOCTU U
IUIAHUPOBATh JIEATEIIbHOCTh B HECTAHAAPTHBIX CHUTYyalUsX, aJeKBATHO
ONCHUBAThL BKJIAA KaXJ0ro w3 Y4YaCTHUKOB TPYIIIbI B PCIICHUC
paccMatpuBaeMoi mpoOIeMbl

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

111

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOI NPOrPaMMbI CpPeIHEro o01ero 06pa3oBaHus

JleMoHCTpHUpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKH B (POPMUPOBAHUU
COBPEMEHHOM HAYyYHOUW KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
W TEXHOJIOTUM, B TPAKTHUYECKOW JEATEIIbHOCTH JIOJEH, ILEIOCTHOCTh M
€IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

Y4uuThIBaTh T'paHULBI NPUMEHEHHS M3YyYEHHBIX (PU3MUECKUX MOJeNeH:
TOYEYHBINA DJIEKTPUYECKHH 3apsf, SAEpHas MOJEIb aToMa, HYKJIOHHas
MO/JIeJIb aTOMHOTO si/ipa MPpH peleHUH PU3NIECKUX 3a/1a4

11.3

PacnioznaBath pusnueckue siBiaeHuUs (IPOIIECChl) U OOBICHATh UX HA OCHOBE
3aKOHOB  JJIGKTPOJMHAMUKMA M KBAaHTOBOM (DUBHMKU: 3IIEKTpUUYECKas
IPOBOJUMOCTH, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JCHCTBHS
TOKa, B3aUMOJICHCTBUE MAarHUTOB, MJIEKTPOMArHUTHAs UHIIYKIM, AEHCTBUE
MarHUTHOTO TIOJsI HAa TPOBOJHMK C TOKOM W JBIKYIIWICS 3aps,
AIEKTPOMArHUTHBIE KOJICOaHHS u BOJTHBI, PSMOJIMHEHHOE
pacnpoCTpaHEHHE CBETa, OTPaKCHHE, MpEIOMIICHHE, HWHTephepeHIHs,
mudpaknus ¥ NoISIpU3anus CBETa, AUCHEPCHS CBETA, (DOTOIIEKTPUIECCKUI
addext (PporoaddexT), cBETOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO




CIICKTpa aTomMa BOOOpOAA, CCTCCTBCHHaAA u HCKYCCTBCHHAsA
pPaauOaKTUBHOCTD

114

OnuceiBaTh M3y4YECHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 NPOBOAMMOCTb pa3IMYHBIX Cpel) H
JNEKTPOMArHUTHBIC  SIBICHUS  (IIPOLECCHI), HCMHONB3Ys  (UBHYECKUE
BEJIMYMHBI: DJICKTPUICCKUI 3apsif], CHIa TOKA, SJIEKTPHUECKOE HAMPsKEHNE,
AJICKTPUYECKOE COIMPOTHBIICHUE, pa3HOCTh moTeHImanoB, JJIC, pabora
TOKa, WHAYKIMS MarHuTHOTO TmoJsi, cwia Awmmepa, cuia Jlopenia,
WHIYKTHBHOCTh KAaTYIIKH, YHEPTHS AJIEKTPUUYECKOTO W MAarHUTHOTO IOJIEH,
NEepUOJT ¥ YacToTa KoJieOaHUi B KOJIeOATEIbHOM KOHTYpE, 3apsl M CHja
TOKAa B TIPOIECCE TapMOHHUYECKHX JJIIEKTPOMArHUTHBIX KOJICOAHWH,
doKycHOE pacCTOssHHE U ONTHYecKas Ccujia JUH3bI, I[P OMUCAHHUH
IMMPpaBUJIBHO TPAaKTOBATb (1)I/I3I/I‘ICCKI/II7I CMBICJI HUCHOJIb3YEMbBIX BCJIIMYUH, HUX
0003HaYeHHUS W EIUHMIIBI, YKa3blBaTh (OPMYJbI, CBA3BIBAIOLINE JAHHYIO
(GU3NUECKYIO BETUUMHY C IPYTHMHU BEIIMIHHAMU

115

OnuchiBaTh HM3yYECHHBIC KBAHTOBBIC SIBJICHUS M TIPOIIECCHI, HCIONB3YS
du3nYeCKre BEIIMYUHBIL: CKOPOCTh JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI
U 4YacToTa CBETa, SHEPrusi W UMIyJbC (OTOHA, MEepuoj Modypacnana,
SHEPrusi CBA3M AaTOMHBIX SiJep; MPH ONHUCAHUU NPABHIBHO TPAKTOBATh
bu3nYeCKuil CMBICI UCIIOJIb3YEMbIX BEJIMYUH, X 0003HAUCHUS U €IUHUIIBL;
yKa3bIBaTh (OpPMYJIbl, CBA3BIBAIOIINE MAaHHYIO (U3UYECKYI0 BEIUYHUHY C
JOPYTHMH BETUYMHAMU, BEIUUCIISITh 3HAUCHUE (PUBNYESCKON BETUIHHBI

11.6

11.7

AHanu3upoBaTh GU3NUECKUE MPOIECCH U SBICHHS, UCTIONB3Ys (PU3HMUECKUE
3aKOHBl M NPHUHLUIBL 3akoH OMa, 3aKOHBI TIOCJIENOBAaTEIBHOIO U
NapaJuIeJIbHOTO COEIMHEHUS POBOHUKOB, 3aKoH JIkoyins — JleHua, 3akoH
3JIEKTPOMArHUTHOM MHAYKLUH, 3aKOH IPSIMOJIMHEMHOrO PaclpoCTpaHEHUs
CBETa, 3aKOHbl OTPA’KEHUSI CBETA, 3aKOHbI IPEJIOMJICHUS CBETAa, YpaBHEHUE
OiiHmteiitHa ans  ¢ororddekra, 3aKOH COXpAaHEHHsS] SHEPruu, 3aKOH
COXPAHEHHUs MMIIYJIbCA, 3aKOH COXPAaHEHUs 3JIEKTPUUYECKOTO 3apsia, 3aKOH
COXpaHEHHUsI MacCOBOT0 4HMCla, MOCTyJaThl bopa, 3aKOH pagrMOaKTUBHOIO
pacraza; mpud 3TOM pas3linyarh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE€  BBIp@XEHHWE H  YCIOBHS  (TpaHHIbI,  00JacTy)
IPUMEHUMOCTH

Ompenenarb  HampaBi€HUE BEKTOpa HWHAYKIUM MArHUTHOTO  TOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa 1 cuibl JlopeHiia

11.8

CTpouTh M ONHUCHIBATH H300pa)KEHHE, CO3/1aBA€MOE ITUIOCKHUM 3EPKaJoM,
TOHKOM JTUH30U

11.9

Brimonaare SKCIICPUMCHTBI IO HCCICAOBAHHUIO q)HBI/I‘-IeCKI/IX SIBJICHUA U
IIPOIIECCOB C UCIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUH; TIPU 3TOM
dbopmyaupoBaTh podieMy (3a1ady) U THUIOTE3y Y4EOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 TPEIIOKEHHOTO 000PYIOBaHUS, MPOBOJAUTH OIIBIT
U GOpMyJIHPOBATH BHIBOJIBI

11.10

OCYIJ_IGCTBJ'IHTB IpsAMBIC WU KOCBCHHBLIC U3MCPCHUS (bI/ISI/I‘lCCKI/IX BCIINYHH,




IIpu 3TOM BBI6I/Ip8.TB OINTHMAJIBHBIM CII0CO0 HN3MCPCHUSA U HCIIOJIB30BATH
HN3BCCTHBIC METOAbI OLICHKHU HOFpGHIHOCTCfI H3MepCHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (U3MYECKHUX BEJIUYUH C HCIOJIb30BAHUEM
OPSMBIX U3MEPEHUIl; PU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH
pe3yabTaThl TOJYYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJIE
TabauI U TpaduKOB, AeTaTh BBIBOBI 10 pe3yJIbTaTaM UCCIIEIOBAHMS

11.12

CobmroaTh paBuiia 0€301aCHOTO TPY/la P MPOBEACHUU UCCIIEAOBAHUHN B
pamMkax  y4eOHOTO  OJKCHEpUMEHTa, Yy4eOHO-HCCIeIOBaTENbCKOW U
MIPOEKTHOM JESITETLHOCTH C WCIIOIB30BAaHHUEM U3MEPHUTEILHBIX YCTPOWCTB U
1a00paTOPHOTO 000PYTOBAHHMS

11.13

Pemrate pacuérHbple 3amaun ¢ SBHO 3aJaHHOW (DM3WYECKONH MOETBIO,
UCMOJIB3Ysl (PU3MUECKUE 3aKOHBI M IIPUHLMUIIBI; HA OCHOBE aHAJIM3a yCIOBUS
3aaun BbIOMpPaTh GU3NYECKYI0 MOJIEIb, BBIACIATh (PU3NUECKUE BEJIUUMHBI
U (opMynbl, HeOOXOAMMbIE A €€ pelleHHs,, NPOBOJUTH Pacd€Thl U
OLIEHUBATh PEATLHOCTH MOJyUYEHHOTO 3HaUCHHsI (PU3MUECKON BEIUUMHBI

11.14

Pewats Ka4eCTBCHHBIC 3a/1a4u: BBICTPauBaTh JIOTUYECKH
HEIIPOTUBOPEYUBYIO IIETMIOYKY paCCyXICHUM C ONOPOM Ha W3y4YECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS

11.15

Ucnonp3oBath  mpu  pemieHMM  y4eOHBIX ~ 3a7ad  COBpPEMEHHbIE
MHGOPMAILIMOHHBIE ~ TEXHOJOTMH  JJIg  TIOUCKA, CTPYKTYpPUpPOBaHUS,
UHTEpIIPETallUd U MPEACTaBICHUs Y4YeOHOH M Hay4YHO-IIOMYJISIPHOMN
UHPOpPMALMY, TOIYYEHHOW M3 pAa3IMYHbIX MCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATh MOJyYaeMyto HH(POpMAIUIO

11.16

OOBSACHITh TPUHIMUIBI JEUCTBHS MAIIWH, TPUOOPOB W TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHs MX O€30MacHOr0 HCIOJNb30BaHUS B
MOBCEIHEBHOMN KU3HU

11.17

[TpuBOIUTH IPUMEPHI BKJIA/Ia POCCUHUCKUX U 3apPYOEIKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHUE TMPOIECCOB OKPYKAIOIIErO MHpPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18

Hcnonp3oBaTh TeOpeTHYecKHe 3HaHUS MO (pU3MKe B MOBCEAHEBHOM >KU3HU
s obecriedeHus: 0€30MacHOCTH TMpU  oOpamieHHH ¢ mnpubopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUII COXPAHEHHS 3IOPOBBSI M COOJIOICHHUS
HOPM 3KOJIOTHYECKOTO ITOBEICHUS B OKpY>KaloIel cpene

11.19

PaGorate B Tpymnme C BBINOJHEHHWEM pPa3IUYHBIX COIMAJBHBIX POJICH,
IUTAHUPOBATh PabOTy IPyNIbl, PallMOHAIBLHO PACHpPEesATh 00I3aHHOCTH U
IUTAHUPOBATh JACSATENLHOCTh B HECTAHJAPTHBIX CHUTYallUsAX, aJeKBATHO
OLICHMBATh BKJAJ KaXIOTO U3 YYaCTHUKOB TPYIIBl B pEIICHHUE
paccmaTtpuBaeMoi mpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA
10 KJTACC

Kon Kox npoBepsiemoro

HpOBepﬂ(‘,Mble IJIEMEHTBI COACPKAHUA
pasaejia JJEMEHTA

OU3UKA 1 METOAbI HAYYHOI'O [TO3HAHU A

®uszuka — Hayka o mnpupone. Hayunsle MeTOnBI
11 ITO3HAHMsI OKpYKaroLero Mupa. Poiib skcnepuMmenTa
' U TEOpUH B IIPOLECCE TO3HAHMS TNPUPOIBI

DKCIIEpUMEHT B (PU3UKE

1 MoaenupoBanue (bU3UIeCKUX SIBJICHUI u
nporieccoB. Hayunble rumote3bl. Dusnueckue
3aKOHbl M Teopud. ['paHMIBI NPUMEHUMOCTH
1.2 ¢usnueckux 3akoHOB. [IpHHLIMI COOTBETCTBUS.
Pore m wmecro ¢usukm B (QOpPMHPOBAHUHU
COBPEMEHHOM  HAy4YHOM  KapTUHBl MHUpa, B

[IPAKTUYECKON AESITEIbHOCTH JII0AEH

2 MEXAHHUKA

KNMHEMATHKA

MexaHI/I‘-IeCKOC JOBUXKCHUC. OTHOCI/ITCJIBHOCTB
211 MexaHuueckoro aBmwkeHus. Cucrema OTcuéTa.
TpaekTopus

[lepememienne, CcKOpocTb (CpeiHsAsT CKOPOCTb,
912 MT'HOBEHHAsl CKOPOCTb) M YCKOpPEHHE MaTepuaibHON
o TOYKH, UX MPOEKLIHUH HA OCU CUCTEMbI KOOPJMHAT.

CroxeHue nepeMenieHuii U CII0KEHHE CKOPOCTEN

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE

913 nBwkeHne. [paduKM 3aBUCUMOCTH  KOODJMHAT,
”1 o CKOPOCTH, YCKOPCHHsI, TyTH W [EepeMEHICHUs

MaTepHaHLHOﬁ TOYKH OT BPCMCHHA

214 CBoOoHOE TIazicHHe. Y CKOpeHHe CBOOOTHOTO

najacHus

Kpusonunelinoe JIBWKECHUE. PaBHomepHOE
21 5 ABHUXKCHUC MaTepHaJ’[BHOﬁ TOYKH IIO OKPYKHOCTH.
o VrioBasi CKOPOCTh, JIMHEHHAsT CKOpocTh. [lepuoa u

yacrora. l{eHTpocTpeMHuTEIbEHOE YCKOPEHUE

216 Texunueckne YCTPOﬁCTBai CIIMAOMETP, ABHUKCHHE
o CHapAA0B, LHCIIHBIC U pPCMCHHBIC IICPEaAavIn

[Ipaktnueckue paboTel. M3MepeHue MrHOBEHHOM

2.1.7
ckopocTd. MccrnenoBaHHEe COOTHOILIEHUS MEXIY




My TSAMHU, MIPOWIEHHBIMU TEIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE MPOMEKYTKH BPEMEHU
MpU PaBHOYCKOPEHHOM JIBM)KEHUM C HaudaJbHOUN
CKOPOCTBbIO, paBHOW HyJt0. M3ydeHwe nBUKEHUSA
apuka B BSA3KOW XKUJIKOCTH. M3yueHne IBUKEHUSA
Temna, OPOIIEHHOTO TOPU30HTAIIEHO

2.2

JNHAMUKA

221

IIpunnun orHocutensHOCTH ['amunes. IlepBbiid
3ak0oH HprotoHa. lHepnuanbHble CHCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. [lpuHnun cynepno3unuu cuil
Bropoii 3axoH HeroToHa /11 MaTepuanbHOM TOYKHU
B uHepuuanbHoi cucteme otcuéra (MCO). Tperuit
3akoH HploTOHa [U1s1 MaTepuallbHBIX TOYEK

224

3akoH BceMUpHOTO TiaroTeHus. Cuiia TAKECTH.
[TepBas kocmuyeckas ckopocThb. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHus
CKOJIBKEHHUSI M cwia TpeHus: nokos. Koaddumnment
TpeHusi. Cuiia COTPOTUBIIEHUS NPU ABMKEHUH Tela
B XKUJAKOCTHU HUJIN I'a3€

2.2.7

[TocTymartensHOe W BpalaTelbHOC JABHIKCHHE
abCoOTHO TBEPAOTO TEIa

2.2.8

MOMEHT CuiIbl OTHOCUTEIIBHO OCH BpallCHUS.
IIneqo cumbl. YciioBus paBHOBECHUS TBEPAOTO TEJIA B
14(0(0)

2.29

TexHu4eckue yCTpOrWCTBA: MOAIIUITHUKY, IBUKECHUE
HCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue  IBHIKEHHS
Opycka O HAKJIOHHOW TUIOCKOCTH TOJ JEHCTBHUEM
HECKOJIbKMX cuji. MccienoBannue 3aBUCUMOCTH CHJT
YIOPYTOCTH, BO3HHUKAIOMUX B JAehOopMHpYyeMOit
MPYXUHE U PE3UHOBOM 00pasiie, OT BEIWYHHBI UX
nedopmaruu. MccnenoBanue ycioBUld paBHOBECHS
TBEPJOTO TEJa, UMEIOIIETO OCh BPAILIEHUS

2.3

3AKOHbBI COXPAHEHNA B MEXAHUKE

231

NMnynec ~ MarepuanbHOM  TOYKH, CUCTEMBI
MaTepUalbHBIX TOYEK. MIMITyJIbC CHIIBI U U3MEHECHUE
HMITyJIbCA Tella

2.3.2

3akoH coxpaneHus umnyisca B MCO. PeaktuBHoe
JIBUKEHHE

2.3.3

PaGora cuiibl




234

MoIHOCTh CHIBI

2.35

Kunetnueckass dSHeprusi MarepuagbHOM TOYKH.
TeopemMao KMHETUYECKOW DHEPTUU

2.3.6

[TorenuuanpHas sHeprus. [loTeHnManbHas SHEPrUs
YIpYTo nehOpMHUPOBAHHON NPY>KUAHBIL.
[TorennmanbHas SHEPTHs Teaa BOIU3U MOBEPXHOCTH
Semin

2.3.7

IToTeHnnanbpHble U HENMOTEHLMANbHBIE CUIbl. CBs3b
pabOThl HEMOTEHUUATBHBIX CHJI C W3MEHEHHEM
MEXaHUYECKOM HHEpruM CHUCTeMbl Tel. 3aKOH
COXPAHEHUsI MEXaHUYECKOM dHEprun

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHHMS

2.3.9

TexHuueckue  yCTpOMCTBA:  JIBUDKEHUE  PAKET,
BOJOMET, KOIIEep, NIPYKUHHBIN MUCTOJIET

2.3.10

[IpakTnueckue pabotsl. M3yueHue cBsizu ckopocTeit
TeJ MpU Heymnpyrom ynape. MccienoBaHue cBs3u
pabOTBl CHIBI C U3MEHEHHEM MEXaHUYECKOU
SHEpIuu Tesa

3 MOJIEKVYJISAPHASA ®U3MKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TEeOpHH. DBpOyHOBCKOE IBHXKECHHE.
Huddyszus. Xapaktep IBUKESHUS U B3aUMOICHCTBUS
YaCcTHI BELIECTBA
Mopenu cTpoeHusi rasoB, XUAKOCTEHM MU TBEPABIX

3.1.2 Te1 U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
9TUX MOJEIEN

313 Macca MOJIEKYJI. KonungecTso BEILIECTBA.
[TocrosnHas ABoraapo

31 314 TermmoBoe  paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana temneparyp Llenscus
Mogaens uaeanbHOro raza. OCHOBHOE YpaBHEHHUE

3.15 MOJIEKYJISIPHO-KHHETHYECKOW TEOPUH HIECAIBHOTO
rasa
AOcomoTHasT TeMIieparypa Kak Mepa CpeaHei

3.1.6 KMHETUYECKOM HSHEPruu  TEIUIOBOIO  JIBHXKCHHS
yacTtul rasa. [llkana temnepatyp KenbBuna

317 VpaBuenue Kianeiipona — MeHnneneeBa. 3akoH
JanbToHa

318 I"a3oBble 3akoHBL. M301poLieccsl B HIEaIBHOM Ta3e ¢

IMOCTOAHHBIM KOJHUYCCTBOM BCIICCTBA: H30TCpMa,




n30xopa, u3obapa

3.19

TexHu4eckue ycTpoicTBa: TepMOMETP, OapoMeTp

3.1.10

[TpakTueckue padoTel. M3MepeHue mMacchl Bo3Iyxa
B KJaccHOW KomHarte. MccienoBaHue 3aBUCUMOCTH
MEXIy TMapaMeTpaMH COCTOSHUSI Pa3pexeHHOTrO
rasa

3.2

OCHOBbBI TEPMOAMHAMUKHN

3.2.1

TepMoauHamuyeckas cucreMa. BuyTtpennsis
SHEPrusi TEPMOJMHAMHYECKONW CHUCTEMBI M CIIOCOObI
e€ N3MEHEHUA

3.2.2

KomnyectBo Temnotsl u  pabota. BHyTpeHHss
SHEPIUsi OJHOATOMHOIO UAEAIBHOIO rasa

3.2.3

Buner TEeIIoNepeIaun: TETJIONPOBOAHOCTb,
KOHBEKLUsA, W3IydeHue. Temno€éMKOCTh  Tena.
VaenpHas  TemI0€MKOCTH  BemecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEILIoNepeade

3.24

IlepBblii  3ak0H TepMoguHamMuku. [IpumeHeHue
IIEPBOTO 3aKOHA TEPMOJMHAMUKU K M3OIPOLECCAM.
I'paduueckas uHTEpIIpeTalyst padboThI ra3za

3.2.5

TeruoBele  mammHbl.  [IpuHIUIBL  gelcTBUsA
TEIJIOBBIX MamuH. IIpeoOpa3oBaHus SHEPruu B
TEIIOBBIX MamuHax. Koadpouiment mnosae3Horo
nevictBus (nanee — KII/1) teroBoii mammabl. Lk
Kapno u ero KIIJI

3.2.6

Bropoit 3akon TtepmoamHamuku. HeoOpaTtumocTh
MpPOLIECCOB B mpupone. TerioBble IBUraTeNH.
DKOJIOTHYECKHE TPOOIIEMBI TEIIIOIHEPTCTHKH

3.2.7

TexHu4eckue yCcTpoMCTBa: IBUraTeilb BHYTPEHHETO
CropaHHsi, ObITOBOM XOJOJMIBHUK, KOHAULIUOHED

3.2.8

[IpakTnueckue pabotel. W3mepenue ynenbHOU
TEIUIOEMKOCTHU

3.3

AT'PEI'ATHBIE COCTOAHMA BEHIECBA. ®A30BBIE [TEPEXO/IbI

3.3.1

[TapooOpazoBanue W KoHIeHcalus. Vcnapenue u
KUTICHWE. YJenbHas TeIloTa MapooOpa3oBaHusl.
3aBHCHUMOCTh TEMIIEPATYPhl KUTICHUS OT JAaBJICHHS

3.3.2

AOCoI0oTHAS U OTHOCUTEINIbHAS BIAYKHOCTh BO3/TyXa.
Hacpiennslii nap

3.3.3

Teépnoe Tteno. Kpucramnuueckue u amopdHbIe
Tena. AHM30TPONMS CBOMCTB KpHCTaLIOB. JKunkue
kpuctayibl. CoBpeMEHHbIE MaTepHaIb

3.34

IInaBnenue u KpuCTalJIn3alus. VYaenpHas TEmIoTa




riaBnenus. Cyomumanus

3.35 YpaBHEHHE TEIUIOBOTO OaaHca
TexHuueckue yCTpoOiicTBa: TUTPOMETD u
336 MICUXPOMETP, KATIOPUMETP, TEXHOJOTHH MOIyYEHUS
A COBpPEMEHHBIX  MaTepuajoB, B TOM  4YHCIE
HAHOMAaTEPHAJIOB, U HAHOTEXHOJOTUHU
337 [Tpaktdeckue paboTel. M3MepeHHe BIIAKHOCTH
A BO3/yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 DNeKTpu3amusl Tel. OJeKTpuueckui 3apsan. JlBa
o BHUJIa 3JICKTPHUYECKUX 3aPsII0B
4.1.2 [IpoBOIHUKH, AUPNEKTPUKHU U TTOTYTPOBOTHUKH
413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
41.4 B3aumopeiictBue 3aps10B. 3akoH Kynona
DneKkTpuyecKkoe noJie. Hanpsxéunocts
4.1.5 aneKTpuueckoro mnoss. IlpuHmun cynepno3uiuu.
JIvHMM HATIPSYKEHHOCTH JIEKTPUYECKOTO TTOJIS
416 PaGora CHUII AIEKTPOCTATUICCKOTO TOJIS.
o [Torenmman. Pa3HOCTh MOTEHIMAIIOB
4.1 [IpoBOAHWKKM W JOUDIIEKTPUKA B  TIOCTOSTHHOM
4.1.7 AJIEKTPUYECKOM noJe. JvanekTpuaeckast
MIPOHUIIAEMOCTh
OnextpoémkocTb. KonaeHcaTop. DneKTpoEMKOCTh
4.1.8 IJIOCKOTO KOHACHCATOpa. OJHEPTHs 3apsKEHHOTO
KOHJICHCATOpa
Texuuueckue YCTpOICTBA: 3JIEKTPOCKOII,
419 ANEKTPOMETP, ANEKTPOCTaTUYECKAS 3aIuTa,
o 3a3€MIICHHE  DJIEKTPONPHOOpPOB,  KOHAEHCATOP,
KCEPOKC, CTPYUHBIN IIPUHTED
4110 [TpakTuueckue paboTHL. N3mepenue
o 3IEKTPOEMKOCTH KOHJEHCATOPA
IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIIECTBOBAHMS MTOCTOSTHHOTO
421 aNeKTpuIecKoro Toka. Mcrounmku Toka. Cuia Toka.
4.2 ITocTosHHBIN TOK
42.2 Hamnpspxenune. 3akon Oma a1 y9acTka 1enu
493 DJIEKTPUYECKOE COINPOTHUBJICHHUE. VYnenbHoe
o COIPOTHBJIEHHE BELIECTBA
424 [TocnenoBarenbHOE, TapalieIbHOE, CMEMIAHHOE




COCAUHCHHUC IIPOBOJHUKOB

4.2.5

Paborta snextpuueckoro Toka. 3akoH JDxoyms —
Jlenua

4.2.6

MOIIHOCTh QJICKTPHUYICCKOI'0 TOKa

4.2.7

anekTponaBmwkymas cwia (mamee — OC) wm
BHYTPEHHEE CONPOTUBJICHUWE HCTOYHHMKA TOKa.
3aKoH Oma  pus NOJHOW  (3aMKHYTO)
anekTpuyeckoi 1enu. Koporkoe 3amMbIkaHue

4.2.8

DNEeKTpOHHAs IPOBOAMMOCTh TBEPHABIX METAJUIOB.
3aBUCUMOCTh  COINPOTUBIEHUS  METAUIOB  OT
TeMneparypbl. CBEpXIIPOBOANMOCTh

4.2.9

OnexTpuueckuii TOK B  Bakyyme. (CBoiicTBa
JIEKTPOHHBIX ITyYKOB

4.2.10

[TonympoBonuuku. CoOCTBeHHass M TNpPHUMECHas
MIPOBOAMMOCTh TOIYNpPOBOAHUKOB. CBolicTBa p-N
nepexoza. [lonynpoBogHHKOBBIE TPHUOOPHI

4211

DnexTpuyecKuit TOK B JJIEKTPOJIUTAX.
DJIEKTPOJUTHYECKAS JUCCOIUALIMS. DIEKTPOIIN3

4.2.12

DJIeKTpUYECKUil TOK B razax. CamMoCTOSITEIbHBIN U
HECAMOCTOSITENIbHBIA  pa3psan. PasnuuHble THITBI
CaMOCTOATENILHOTO paspsaaa. Moaaus. [1nazma

4.2.13

TexHUueckue ycTpoucTBa: aMIepMeTp, BOJIbTMETD,
peocTar, HICTOUHUKHU TOKa, 3JIEKTpOHArpeBaTebHbIE
pudOpHI, AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP COTNPOTHUBIICHUS, BaKyyMHBIH MO,
TEePMHCTOPBI u doTope3ncTopsl,
MIOJTYTIPOBOTHUKOBBIN JTNO/I, TAJIbBAHUKA

4.2.14

[Ipaktnueckue paboTbl. HM3yueHue cMemIaHHOTO
COEMHEHMS PE3UCTOPOB.

N3mepenne DJIC uUCTOYHMKA TOKa MW €r0
BHYTPEHHETO COIIPOTHUBJIICHUS. Habmonenue
JJIEKTPOJIU3a

11 KUIACC

Kopn
pa3aena

4
4.3

Koanpogsepsiemoro

JJEMEHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

OJIEKTPOAMHAMUKA

MATHUTHOE IOJIE. SJIEKTPOMAT'HUTHA A MHAYKIOUA




IlocTostHHEIE MAarHHUTBhI. BzaumonenctBue

43.1
IMOCTOSIHHBIX MarHATOB
MarnautHoe nosne. BeKTop MarHMTHOW MHIYKLIMH.
432 [Ipunnun cynepnosuuuu. JIMHMKM MarHUTHOU
h uHayknuy. KapTuHa TUHUA MarHUTHOM MHTyKITUU
I10JIS1 TIOCTOSIHHBIX MAarHUTOB
MaruauTHO€e 1oje npoBOJHUKA ¢ TOKOM. Kaptuna
JUHUA TIONSI JJIUHHOTO TPSMOTO MPOBOJHHKA U
4.3.3 3aMKHYTOTO KOJIbLIEBOTO MPOBOJIHUKA, KATYIIKU C
TOKOM. OmbiT  Opcrena. Bzaunmonericteue
MTPOBOHUKOB C TOKOM
43.4 Cunia Amriepa, €€ MoIyJIb ¥ HalpaBJICHHUE
Cuna Jlopenmna, e€ Momynb | HampaBleHUE.
4,35 JIBmkeHue 3apsHKEHHOM YacTHUIBl B OJHOPOJIHOM
MaraHuTHoM noJie. Pabora cuiel JIopenma
4.3.6 SIBneHue 3MeKTPOMarHuTHON UHAYKIIUH
4.3.7 [ToTox BekTOpa MarHUTHOW MHTYKIIHH
438 OJIC  wHAaykuuu. 3aKOH  3JIEKTPOMArHUTHOU
e uHaykimn Papanes
BuxpeBoe anexrpuueckoe none. 3C nHAyKIMH B
4.3.9 MPOBOAHHKE, JABIKYIIEMCS TIOCTYNaTeIbHO B
OJIHOPOJTHOM MAarHUTHOM II0JIe
4.3.10 [IpaBuiio Jlena
4311 NunyktuBHOCTh. SIBnenue camounHaykiuu. DJC
e CaMOUHIYKIMU
4.3.12 DHeprusi MarHUuTHOTO TOJIsI KAaTYIIKA C TOKOM
4.3.13 ONEKTPOMarHuTHOE M0JIe
TexHu4yecKkue yCTPOWUCTBA: MOCTOSTHHBIE MAarHUTHI,
4.3.14 3JIEKTPOMATrHUTBI, 3JIEKTPOJBUIATENb, YCKOPUTEIN
JJIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[Ipaktuyeckue paboThl. M3ydeHHe MarHUTHOTO
MOJIsl KaTylKd ¢ TOKoM. MccnenoBanue neicTBUs
4.3.15 IOCTOSSHHOTO MAarHuTa Ha pPaMKy C TOKOM.
HccnemoBanne  sSBICHHWS — DJIEKTPOMArHUTHOMN
WHIYKIHH
5 KOJIEFAHHMS 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHI A
Koneobarensnas cucrema. CBOOOIHBIE KOJIEOAHUS.
5.1 5.11 I'apmonnueckue konebanus. Ilepuon, wacrora,
amIuintyaa u ¢asa koneOaHui
5.1.2 [Ipy>kxuHHBIA MasTHUK. MaTeMaTH4eCKHil MasiTHUK




5.1.3

VYpaBHeHHe TFapMOHUYECKHUX KoJIeOaHuH.
Kunemaruyeckoen  AMHAMUYECKOE  ONMCAHUE
K0J1e0aTeIbHOTO IBUKEHHUS

5.1.4

IIpeBpamenne sHepruv 1pU TapMOHUYECKHX
Konebanusax. CBsA3b aMIUIUTYAbl  KoJieOaHUM
WCXO/IHOM BEJIMYMHBI C aMIUIUTYJaMH KOJIeOaHUM
€€ CKOPOCTHU U YCKOPECHUA

5.15

KonebarenbHblii KOHTYP. CBoOonHbIE
JNIEKTPOMAarHuTHbIE KOJIE0aHUS B  HJCAIBHOM
KoJjeOaTebHOM  KOHType. AHAJIOTHS  MEeXay
MEXaHUYECKUMU " AIIEKTPOMArHUTHBIMH
konebanusmu. @opmyna Tomcona

5.1.6

3aKoH COXpaHCHHA OHCPruu B  HACAJIBHOM
Koyie0aTeIbHOM KOHTYpC

5.1.7

BoinyxeHHbIE MEXAHUYECKUE KoJie0aHus.
Pesonanc. Pe3onancHas kpuBasd. BbIHyXIeHHbIE
3JIEKTPOMArHUTHbBIE KOJIeOaHMs.

518

IIepeMeHHbII TOK. CunyconanbHbIN
IIEPEMEHHBIN TOK.

5.19

MOIHOCTh MEPEMEHHOIO TOKAa. AMIUIUTYIHOE M
JEUCTBYIOIIEE  3HAYEHUWE  CWIBL  TOKAa U
HaIpsHKEHUS

5.1.10

Tpanchopmarop. IlpousBoacTBo, mnepemaya u
norpedieHue AEKTPUYECKOM SHEPTUH.
DKOJIOTHYECKHEe  PUCKM TpU  MPOU3BOJCTBE
3JEKTPUUECKOMN SHEPTUH. Kynberypa
WCIOJIb30BaHUS AJIEKTPOIHEPTHH B MOBCETHEBHOMN
KUZHU

5.1.11

Texuuueckue yCTpOHCTBa: ceiicmorpad,
AIIEKTPUYECKHIA 3BOHOK, JIMHUH AJIEKTpoIepeaay

5.1.12

[IpakTrueckue paloTHI. HccnenosBanue
3aBUCHMOCTH NEpHUOJAAa MaJblX KojeOaHuM rpysa
Ha HUTU OT JUIMHBI HUTH M MacChl Ipy3a.
HccnenoBanne NEpEeMEHHOTO TOKa B LENH W3
IIOCJIEZIOBATEIBHO COEAMHEHHBIX KOHICHCATOPA,
KaTyLIKHU U pe3UcTopa

5.2

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

MexaHnueckue BOJIHBI, yCIIOBUS

591 pacrpocTpaHeHHs. Iepuon. CkopocTtb

o pacmpocTpaHeHus U AarHA BoJHEL [lonepednsie n
MIPOIOJIbHBIE BOJIHBI

5.2.2 WnTepdepenius U ardpakus




MCXaHHMYCCKHUX BOJH

5.2.3

3Byk. CxopocTh 3ByKa. ['pomkocTh 3Byka. BricoTa
ToHa. TemOp 3ByKa

5.24

ONEKTPOMarHUTHHIE BOJIHBL. Y CIIOBUSl W3IIy4YEHUS
JJIEKTPOMAarHUTHBIX BOJH. B3auMmHas opueHTanus
BeKTOpOB E, B ¥ v B 311€KTPOMAarHUTHON BOJIHE B
BaKyyMe

5.25

CBolicTBa 2JEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE,
IIPEJIOMIIEHUE, HOJIsIpU3aLus, Tudpaknus,
untepdepenusa. CKOPOCTb ANEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIkana >7IEKTPOMArHUTHBIX BOJIH. IIpumeHeHue
JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I paanocCBiaA3n n TCIICBUACHUA.
Paaunonokanusa. DJIEKTPOMAarHUTHOE 3arps3HEHUE
OKPY’KaloIleH cpeibl

5.2.8

Texuuueckue YCTpOICTBA: MY3bIKQJIbHbIC
WHCTPYMEHTBHI, YJIbTPa3ByKOBas JUAarHOCTUKA B
TEXHUKE M MEIULMHE, paaap, pPaaHuONPUEMHUK,
TEJICBU30p, aHTeHHA, Tenedon, CBY-nieup

5.3

OIITUKA

5.3.1

[IpssMonuHENHOE  paclIpOCTpaHEHHE CBETa B
oaHopoaHou cpexe. JIyu cBeta

53.2

Otpaxkenue cBeTa. 3aKOHBl OTPAKEHUs CBETA.
[TocTpoeHre N300paKeHMI B IJIOCKOM 3epKajie

5.3.3

[Tpenomnenne cBera. 3aKOHBI IPETTOMIICHHS CBETA.
AOGCOTIOTHBIN MTOKa3aTeNb PEIOMIICHUS

5.34

[lonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIN
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKCHUS

5.35

5.3.6

Hucnepcus ceera. CI0XKHBINH COCTaB O€10T0 CBETA.

[Ber

Coluparorue W paccerBaronIve JHH3bI. TOHKas
nuH3a. QOKYCHOE PACCTOSIHUE M ONTUYECKAsl CHJia
ToHKOM JsmH3BL. [locTpoeHne wu300pakeHUd B
COOMpAOIIUX U paccerBaronux JuH3ax. opmyna
TOHKOM JWH3LI. YBEJIMUCHUE, TaBaeMOe JTUH30M

5.3.7

Hpe/:[enm MIPpUMCHUMOCTHU T eOMeTqueCKOﬁ
OIITUKH

5.3.8

WuTepdepennus ceta. KorepeHTHbIE HICTOUHUKH.
Ycnosus HaOI01eHUS MaKCUMyMOB u
MUHHMYMOB B HHTEP(EPEHIIMOHHOW KapTHHE OT




ABYX CI/IH(1)8.3HLIX KOTCpCHTHBIX HCTOYHUKOB

Hudpakums ceta. JudpakmumonHas peméeTka.
YcnoBue HaOMIOACHUS TJIaBHBIX MAaKCUMYMOB TPU

5:3.9 HaJeHud  MOHOXPOMATHYeCKOro  CBeTa  Ha
TU(PPAKIUOHHYIO PEIETKY
5.3.10 [Tonspuszanus ceeta
Texunueckue YCTPOMCTBA: OUKHU, Iyna,
5311 ¢doroanmnapar, MIPOEKIIMOHHBIN ammapar,
e MHKDPOCKOII, ~TEJECKOIl, BOJIOKOHHAs OITHKA,
T PaKIMOHHAs PEIIETKA, MOISPOH
[Ipaktuyeckue paboTbl. M3mepeHue moxazaTemns
5312 MIPEIOMJICHUS. Uccnenoanue CBOICTB

n300pakeHui B nuH3ax. HabOmonenune nucrnepcuu
cBeTa

BJIEMEHTHI CITIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTU

6.1

I'panunel IIPUMEHUMOCTH KJIACCUYECKOU
MexaHukH. [locTynaTsl TEOpUM OTHOCHUTENBHOCTH:
MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B
BaKyyMe, IPUHIIUI OTHOCUTENBHOCTH DUHIITEHHA

6.2

OTHOCUTEIIHHOCTD OIHOBPEMCHHOCTH.
38.MC,Z[J'ICHI/IC BPEMCHHU U COKpAIICHUC NJIMHLL

6.3

DHeprus U UMITYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsi3p  Maccel € DJHEpPrUed U UMITYJIBCOM
CBOOOJTHON YacTHUIBl. DHEPrHus MOKOS CBOOOIHOM
YaCTHUIIbI

KBAHTOBAA ®U3UKA

7.1

711

BJIEMEHTBLI KBAHTOBOI OIITUKH

®otonsl. @opmyna IlnaHka CBsSI3U SHEPruu
(¢oToHAa € €ero 4YacToTol. DHeprus M HUMILYJIbC
¢dboToHa

7.1.2

OTkpeiTre n uccnenoanue Gorodrppexra. ONnbITH
A.T". CroneroBa. 3akonsl pororddexra

7.1.3

VYpaBHenue OuHmTeitHa I doTodddexra.
«Kpacnas rpanuna» dporodddexra

7.14

Hasnenue ceera. OnbiTel [1.H. JIeOenena

7.15

XUMHYECKOE IEUCTBUE CBETA

7.1.6

Texanueckue YCTpOMCTBA: (hoTod71eMEHT,
(doTonaTuuK, CoTHEUHast Oarapesi, CBETOAHO/

7.2

CTPOEHUME ATOMA

7.2.1

Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo
WCCIICIOBAaHHIO CTpOeHHsI aToMa. [ImanerapHas




MOACIb aTOMa

7.2.2

[Toctynater bopa. W3nyuenue wu mnornoumeHue
(OTOHOB TpU Tepexojie aToMa C OJTHOTO YPOBHS
sHepruu Ha Apyro. Buabsl cnektpoB. Crektp
YPOBHEN 3HEPTUH aTOMa BOAOPOJA

7.2.3

BousiHoBBIE CcBOMcTBa yactuu. Bosasl ne bpoiiis.
KopmyckymsipHo-BostHOBOM ayanusm. udpakmums
3JIEKTPOHOB Ha KpUCTAJLIaX

724

7.25

CroHTaHHOE n BBIHYKACHHOC H3JIYUCHHUC.
YeTpoitcTBO U IPUHITUTT PaOOTHI Jlazepa

TexHuueckue yCcTpouCTBa: CIEKTPAJIBHBIA aHAJIN3
(cexTpockorm), Ja3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[IpakTrueckue paboTHI. Hab6monenue
JMHEWYATOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertonast HaOIIOIECHUS u pEeruCTpaluu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTkphITHE pallOaKTUBHOCTH. OnbITHI
Pesepdopna o OTIpeIeNICHUI0 cocTaBa
paanoakTuBHOTO wu3mydeHus. CBoiicTBa amnbda-,
Oera-, ramMmma-Hu3JIy4eHHUs. Bnusinue
PaIMOAKTUBHOCTH HA KUBBIE OPTaHU3MbI

7.3.3

OtkpbiTHe mpoTOHAa U HelTpoHa. HykinoHHas
Mozens siapa [eiizenOepra — MBaneHko. 3apsn
sapa. MaccoBoe uncio sapa. M3otonsl

7.3.4

7.3.5

Anbda-pacniaz. DJIEKTPOHHBIH MW TO3UTPOHHBIN
OeTa-pacma. lNamma-uznydenue. 3akoH
PaZMOaKTUBHOTO pacraja

DHeprusi CBs3U HYKJIOHOB B siape. S AepHbIe CUTBI.
JHedexT macchl sapa

7.3.6

7.3.7

SnepHble peakuuu. JleneHne U CUHTE3 sAEp
Snepubiii  peaktop. TepmosiaepHbIi  CHUHTE3.
[IpoGneMbl 1 MEpCIEKTUBBI SIEPHON SHEPTreTHKU.
OKOJIOTUYECKHE aCIEKTHI SIIE€PHON YHEPTETUKU

7.3.8

DOneMeHTapHble 4YacTullbl. OTKpBITHE MO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJCHCTBUS

7.3.9

TexHuyeckue yCTpOHCTBa: [103UMETp, Kamepa
Bunbcona, simepHblit peakTop, aToMHast b6om0a

7.3.10

[Ipaktuyeckne pabotel. lccnenoBanue TpPEKOB
gacTull (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU




8.1

Bun 3Bé3gHoro neba. Co3Be3nus, spkue 3BE3MBI,
IUIAHETHI, UX BUIUMOE JBHKEHHE

8.2

Conneynas cucrtema. IlmaHeTsl 3eMHOI TpYHIIBI.
IImaseThI-TMTAHTEI U UX CIIYTHUKH, KapJIMKOBBIC
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IMPOBEPAEMBIE HA EI'D 110 PU3UKE TPEGOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa3oBaTe/IbHOM MPOrpaMMbI CpeHero 001ero
o0pa3oBaHus

1

ChopMupoBaHHOCTh YMEHMH pacro3HaBaTh (HU3UYECKHE SBICHHS

(TIportecchl) 1 OOBIICHATH UX HA OCHOBE M3YUYEHHBIX 3aKOHOB

BJIaI[eHI/Ie OCHOBOIIOJIararomumMmn (1)H3PI‘-I€CKI/IMI/I IIOHATHUAMU u

BEJIMYMHAMU, XapaKTEPU3YIOIMIUMHU (PU3UIECKUE TTPOLIECCHI

ChopMHUpPOBAaHHOCT, yMEHUH MPUMEHATH 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM bu3uKn " TEPMOIMHAMHUKH,
JNEKTPOAMHAMUKH, KBAHTOBOW (DM3HMKHU I aHAIM3a M OOBICHCHUS
SIBIICHU MHKPOMHpA, MAaKpOMHUpa M MEraMHpa, Pa3iiuyaTh YCIOBUS
(rpanuIibl, 00JaCTH) TPUMEHUMOCTH (DPU3UIECKUX 3aKOHOB, TOHUMATh
BCceoOmmii xapakrep (yHIaMEHTAIBHBIX 3aKOHOB M OTPAHHYCHHOCTH
UCTIONB30BAaHUSl YACTHBIX 3aKOHOB; AaHAJIM3UPOBATh (DU3HUECKUE
IPOIECCH,  HCMONB3ysl  OCHOBHBIE  TOJIOKEHHS, 3aKOHBI U

3aKOHOMEPHOCTH

CpopMHUpPOBAaHHOCTh YMEHHS pa3inyaTh YCIOBUS NPUMEHUMOCTU

Mojieier (PU3NIEeCKUX TeN U MPOIECCOB (SBICHUI)

ChopMHUpPOBAaHHOCTH YMEHHS peliaTh pPAcu€THBIE 3aJa4dl C SIBHO
3aIaHHON W HESIBHO 3aJ]JaHHON (PU3MUYECKOW MOJCNIbIO: HA OCHOBAaHUH
aHaJM3a YCIOBUS BHIOMpaTh (PU3MUECKHEe MOJAETH, OTBEYAIOIINE
TpeOOBaHUAM 3a7a4u, IPUMEHATH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U 1mocTynatbl  (U3MUECKUX ~ TEOpUd  MpPU  HCHOJIB30BAaHUU
MAaTCMAaTUYCCKUX MCTONOB PCHICHUA 3alda4d, MPOBOAUTH paC‘-IéTLI Ha
OCHOBAaHMMU HMCIOHIMXCA [JaHHBIX, QaHAJIU3UPOBATH PE3YJIbTAThl U
KOPPEKTUPOBATh  METOAbl  pEHIeHHs C  Yy4E€TOM  MOJyYEHHBIX

pe3yIbTaToB

Pematp xadecTBeHHbIE 3ajjaud, TpPeOyrOIIME NMPUMEHEHUsS] 3HAHUU U3
pa3HBIX pa3leyioB IIKOJIBHOTO Kypca (DU3MKH, a TakKe HHTETpaluu
3HAHUW ©3 JPYrUX MPEAMETOB €CTECTBEHHOHAYYHOTO  IIHKJIA:
BBICTPAWBaTh JIOTMYECKYIO LEMOYKY pacCyXICHUH C ONOpoOd Ha

N3YUCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU 1 (I)I/I3I/I‘-ICCI(I/IC SABJICHUA




Brnanenue OCHOBHBIMHU METOJIaMH Hay4HOTO NO3HAHHMS,
UCTIONIb3YEeMBIMH B (PU3UKE: TIPOBOAWTH TPSIMbIE W KOCBEHHEIC
U3MEpeHusT (U3NYECKUX BEIMYMH, BBHIOMpas ONTHMAJbHBIN CIIOCOO
U3MEPEHUS] M HCIIONB3Ysl M3BECTHBIE METOJbI OIICHKH IOTPEIIHOCTEH
U3MEpPEeHUH, NPOBOAUTH HCCIEIOBAHUE 3aBUCHMOCTEH (H3MUECKUX
BEJIMYMH C HCIOJIb30BAaHHUEM TMPSIMBIX HU3MEPEHUH, OOBSICHSITH
NOJTYYCHHBIC PE3YJIbTaThl, UCIONB3Ys (PU3NUYECKUE TEOPUH, 3aKOHBI H
HOHATHS, U JIeNlaTh BBIBOJBI; COOJIIOAaTh MpaBuia 0€30MacHOro Tpyaa
IpU NPOBEIEHUH UCCIIEOBAHUI B paMKax y4eOHOro 3KCIepHUMEHTa U
y4eOHO-MCCIIEA0BATENbCKOM  JIESATENBHOCTH  C  HCIIOJIb30BAaHHEM
UU(PPOBBIX ~ U3MEPUTENIBHBIX ~ YCTPOHCTB M J1a0OpaTOpHOTrO

o0opypoBaHus

ChopMHUpPOBAaHHOCT, ~ YMEHMM  aHAJIM3UPOBATH HM  OIICHUBATH
MOCJIEACTBUS OBITOBOI M MPOU3BOJICTBEHHOM JESATENILHOCTH YE€IOBEKa,
CBSI3aHHON C (PM3MUYECKUMH MPOLIECCAMU, C TO3HIIMHA JKOJOTHIECKON
0€301MacHOCTH; MIPEICTABICHUI 0 pauroHaIbHOM
OPUPOAONOIB30BAHUM, A  TAKXKE  Pa3yMHOM  HMCIOJIb30BAaHUU
JOCTMKEHHM HAayKM M TEXHOJIOTMM JUId JaJbHEWIIEro pPa3BUTHUS

YCIIOBCUYCCKOI'O O6H.I€CTB3.

OBnaseHue pa3nuuHbIMH crnoco0amMu  paboTel ¢ uHbOpManuen
(U3NYECKOTO  COJAEpXKAaHHUSA C  KCIOJB30BAaHHEM  COBPEMEHHBIX
UHPOPMAILIMOHHBIX TEXHOJOTUH; pPa3BUTUE YMEHUNH KpPUTHYECKOIO

aHaJIn3a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

10

ChopMHUpPOBAaHHOCTP ~ YMEHHH  NPUMEHSTh  OCHOBOIIOJIAraIOIINE
ACTPOHOMHUYECKHE TIOHATHS, TEOPHUH W 3aKOHBI Il aHalW3a |
00BsicHEHUST (PU3UYECKUX MPOIECCOB, MPOUCXOMAAIINX Ha 3BE3/IaxX, B
3BE3IHBIX CHUCTEMAax, B MEXTaJlaKTUYECKON cpeae; JBUKEHUSA

HeOECHBIX TeJI, DBOJIIOLIMY 3BE31 1 Beenennoi




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITIPOBEPAEMBbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pa3nena/te aJjieMe
MbI HTA

IIpoBepsieMblii 3J1IEMEHT COAEPKAHMS

MEXAHHUKA

11

KMHEMATHKA

111

MexaHandeckoe JBUKCHUC. OTHOCUTENIFHOCTh MEXAaHUUECKOTO

JBHXKXCHUA. Cucrema orcuéra

1.1.2

MarepuanbHas TOUKa.

TpaeKTOpHA

Eé& panmyc-BekTop:
7(t)=(x(r) Mz ) =(2)),

TpaeKIOpIf,

IepeMelleHIe: :}
AF =F(ty)—7(t)) =Ty =7y = x
= (Ax, Ay, Az),

Iy TE.

CIoKeHIIe TIepeMeIeHHi:

Ay =4 +40

1.13

114

CkopocTh MaTepraIbHONW TOUKHU:

u, =—L =x,. aHaIOIM4HO v, =Y, L. =Z/.
1—=0

CroKeHHe CKOpOcCTell: 0, =0, + 0, -

Brranciaenue NEPEMCIICHUSA U ITYTU MaTepHaﬂBHOﬁ TOYKHU IIPpH

NPSMOJIMHEHHOM JBMYKEHUH BJIOJIb OCH X TIO TpauKy

3aBUCUMOCTH Vx(t)




. . AD
TIS'TICI{!EIFI'EHIIE MaTepHAaIBEHOII TOYKIL a = ﬂ_L ;
N [P

Au
H:._‘ =__ -
At At

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

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE:

x(t) = xg + Vout
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Uy (t) — vo, = const
PaBHOYyCKOpEHHOE NPSIMOJIMHENHOE ABUKEHUE!
at”
x(t)=x,+u,t +——
v (t)=u, +at
1.1.6 a, = const
2 2 _ c -
L)2.1: Lﬁ.‘f - -'H.T ["i’l "i’l]
U - U'\
TIpi IBIGKEHIII B OHOM HalpaBIeHHH IyTh § = 12
CBoOoaHOe najieHne. Y CKOpeHre CBOOOIHOTO TaICHHUS.
Vi 13 ﬁo
1.1.7
Yo a
(0] Xo \',r

JIBuxkeHwue Tena, OpPOIICHHOTO MO YIJIOM 0L K TOPU30HTY:




x(f)=x,+U, t=x +U,cosa-t

-

v =y, +Unr+g‘T—1 + Uy sina - I—ETT

v.(t)=v,, +g t=v,sino— g

|
1
{u (t)=uv, =v,cosa
{

KpuBonunerinoe npmxenue. [[BrokeHne MaTtepuaibHOM TOUKH
10 OKPYHOCTH.
VYri0Bast U TMHENHHAs CKOPOCTh TOUYKHU:

v = wR

1.1.8 [Ipu paBHOMEPHOM JBUKEHUU TOUKH MO OKPY>KHOCTHU
2m 5
Ww=—=2mv
T
. LleHTpOoCTpEMHUTENIBHOE YCKOPEHHUE TOUKHU:
v? 5
Aye = F = w“R
. IlostHO€ yCKOpEHHE MaTepUaIbHOU TOYKHU
119 TBépnoe teno. [locTynarensHOE U BpalaTesIbHOE JBUKEHUE
TBEPAOrO TENa
1.2 JANHAMUKA
121 Nuepumansueie cuctembl oTcuéra. [lepBoiii 3akoH HbroTOHA.
[IpuHuun otHOCUTENBHOCTH [ anunes
Macca tena. IIToTHOCTE BeliecTBa:
m
1.2.2 P=7
Cuina. I[IpuHIUI Cyneprno3uiuu CUI:
1.2.3 N o

FpaBHoaeﬁCTB = Fl + F2+- -
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Bropoii 3akon Herotona: niiga matepuanbHoi Touku B MCO

-
>

F]_ = ma,

Ap = FAt
npu

F = const

1.2.5

-———

—

Fii! F}_‘l

Tpernii 3akoH Hbr0TOHA [I71s1 MaTEPUAIIBHBIX TOYEK:

>

Fip; =—Fp

1.2.6

3akoH BCCMUPHOTO TATOTCHHA: CHJIbI TMPUTAKCHUSA MCECKAY

TOYEYHBIMU MACCaMU PaBHBI
mim,

F=6—p

CI/IJ‘Ia TAXKCCTH. ]_[eHTp TAXKCCTHU TCJIA. 3aBI/ICI/IMOCTB CHUJIbI
TSIXKCECCTH OT BBICOTHI h HaI HOBerHOCTI)IO IIJIAHCTBI paJII/IYCOM
RO:

GMm

M= Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.8

Cuna tpernus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbKCHHS:
F;‘p = uN

Cuna TpeHUs OKOS:
E, < uN




Koaddurment tpenns

JlaBneHue:
i
1.2.9 =—=
P=7%
13 CTATHUKA
o
F
MOMEHT CHJIbI OTHOCUTEIBHO OCH BpAICHHUS:
131
IM| = Fl, rae | — nuevo cuisl
F
OTHOCUTEIIBHO  OCH,  Ipoxojsmed  uepes  Touky O
NEPIEHUKYJIIPHO PUCYHKY
Ilentp macc Tena. LleHTp Macc CUCTEMBI MATEPUAIIBHBIX TOYEK:
myr; + myry+...
Tym, =
m; + my+...
1.3.2
B onHOpoaHOM 1OJIE TSIKECTH
(g = const)
LEHTP Macc TeJla COBMAJAET C €ro UEHTPOM TSKECTH
VYcnosus paBHoBecus TBEpaoro Tena B UCO:
[M,+M,+...=0
133

\[1:"1+}7"2+...=D

3akoH ITackansg

JlaBnenue B )xujkocTu, nokosmeiics B MCO:

p =po+pgh

3akoH Apxumena:

-
-

FApx = _PBbITeCH




€CIIM TeJIO W KUAKOCTh mokosATcsa B ICO, To

FApx = P9 Vauirecn

VYcioBue m1aBaHus TEN

3AKOHBI COXPAHEHUWA B MEXAHUKE

Nmnynbc MmaTepuanbHONU TOYKH:

p =mv

I/IMHYJ'IBC CHUCTCMBI TCJI:

P =D +p2+

3aKOH M3MEHEHUS M COXPAHEHHS UMITYJIbCa:
B UCO

- -

Ap = A(pl + p2+- . ) = FlBHeLL[HAt + FZBHeHJHAt+' -

B ICO , eciu
Ap = A(py +pp+...) =0

, ECITH

- -

FlBHeU.IH + FZBHeLLIH+- ..=0

PeaxTnBHOC NBMKEHIE

F
‘v{ﬁ(}iix‘

Pabota cribl Ha MaoM MEpeMEICHUH:

_-1=|}?'|-|.if'|-+:05 a=F, - Ax
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—

D
MOoONIHOCTE CUJIBI:
€CJIM 3a Bpemsi
At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIHOCTBH CHJIBI

Ad
P=— =F-v-cosa
&r Ar—

1.4.6

Kunetnueckas OHEPIusa MaTepHaHBHOﬁ TOYKHU:

2 2

mv p
EKI/[H = Y

2 2m

3aK0H U3MEHEHUST KHHETHYECKOM OHEPTHUU CUCTCMBI

matepuaibHbix Touek: B MICO AExkun = A1 + A2 + ...

1.4.7

1.4.8

IToTenunanpHas OHEPIrusi:

JUIA ITIOTCHIUAJIBHBIX CHUJI

Ay = E1n0TeHu - EZHOTEHLL_z AErmTeHu

IToTenunanpHas OHEPIrusa MaTepHaHLHOﬁ TOYKHU B OAHOPOJHOM
IIOJIC TAXKCCTHU:

EHOTeHu = mgh

IToreHnuanpHas OHEPIrusAa ynpyro I[eq)OpMI/IpOBaHHOFO TCa:

kx?
E HOTeHL, — T

3aKOH M3MCHEHHS M COXPAHCHUSI MCXaHUUCCKOM SHEPTUH:
Euex = Exum + Enoresm,
B IICO AEyex = Agcex menoresm. cun,
B ICO AE,ex = 0, eClH Agcex menoresm cax = 0




1.5

MEXAHWYECKUE KOJIEBAHHM 11 BOJIHBI
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I'apmoHnueckue Kosie0aHus MaTepualbHOU TOYKH.
Amiuntya u ¢aza xonedbanuil. Kunematnueckoe onucanue:
a(f) = Asin( @t +0,).
U (8) =x/.
ald)=(v,),=—e'x)=a +o'x=0,
IZIe X - CMEILEHUE U3 PABHOBECHUSI.

JlnHaMUYeCcKoe ONKUCaHUE:
rae

. 9TO 3HAYUT, YTO
F, = —kx.

DHEPreTUYECKOE OMHMCAHNE (3aKOH COXPAHCHHSI MEXaHUYECKOM

SHEPIUN):

-

”H+£_?’iﬁm_m _

2 2 2 2

CBsi3p aMIUIMTYABI KOJIEOAHWUW CMEIIEHUS MaTepUuaIbHON

TOYKH C aMIUTUTYJIJaMU KOJieOaHU# €€ CKOPOCTH U YCKOPEHHUS:

Upe =04, a__ =04

1.5.2

[Tepuon 1 yacTota KoJieOaHUH:

r=2r_1

0 v

Hepno,u MaJbIX CB060,Z[HLIX KoJIcOaHMH MaTeMaTHYCCKOro

MasgTHHKaA:

T=2?EJI
g

[Teproa cBOOOAHBIX KOJIEOAHU MTPYKMHHOTO MAsITHUKA:

m
T =2m |—

k
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BLIHY)KI[GHHLIG kosiebanus. Pesonanc. PezonancHas KpuBas

154

ITonepeunsie 51 IIPOJIOJIbHBIC BOJIHBI. CkopocTb

pacrnpoCcTpaHEHUs U JUIMHA BOJIHBIL:

v
A=vT =—-
v

HNuTtepdepentus u qudpakims BOJIH
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3Byk. CKOpOCTb 3BYyKa

MOJIEKYJISAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHAS ©U3UKA

2.1.1

2.1.2

Mogenu cTpoeHHs Ta30B, XUAKOCTEH M TBEPABIX Teil. [lycTh
TepMOJMHAMHUYECKass cucteMa (Teno) coctouT w3 N

OJMHAKOBBIX MOJIEKYJI. Toraa KOJIM4eCTBO BEIIECTBA
N m
VvV=—=—
Ny

rac
Ny

— 4ucI0 ABOTaipo, m — Macca CUCTEMBI (Tena),
U

— MOJIsIpHas Macca BCIICCTBA

Temnnopoe IBMKCHHUE aTOMOB U MOJICKYJI BEIICCTBA

2.1.3

BzanmoeiicTBre yacTUIl BelecTsa

2.14

Juddysusa. BpoyHoBCcKoe ABMKEHHE

2.15

Mogens uneansaoro raza B MKT

2.1.6

CBs3b MEXKly JaBJICHHEM U CpPEIHEH KMHETUYECKON HHEpruei
MOCTYMATENbHOTO TEIJIOBOTO JABUKEHUS MOJIEKYJI UJI€aTbHOTO

raza (ocHoBHoe ypaBHeHue MKT):

1
p=-mjw =-n.| ——|=-n-g

= 2 (mp*) 2 —
3 31 2 3

\,

rre m0 — Macca OHON MOJIEKYJIBI,




- KOHLICHTPpAaus MOJICKYJI

2.1.7 AoOcomrotHas Temmiepatypa: T =t +273K

CBs13b TEMIIEPATYPBI Fa3a CO CPEeIHEN KUHETUYECKON IHEPrueu

MOCTYNATCIIbHOT'O TCIIOBOT'O ABUKCHUA €TI0 MOJICKYJI:

=

=—kT

'
2.1.8 from = | '
N

[ ]
[

2.19 VYpasuenue p = nkT

Mojens uaeanbHOTO T'a3a B TCPMOAUHAMHKE:

| Vpaprerse Merrereesa — Kianeipora
| BRIpecKeHHe 19 BHYTPeHHEH SHEepIHH

VpaBueHne MeHueneeBa — KianeiipoHa (mpHMeHI

JAIICI):
oV ="RT =vRT =NkT, p=PXL
2.1.10 H K

BripakeHIle 118 BHyTpeHHell 3Hepriil 0HOAaTOMHOIO

raza (IIpIIMeHIIMBIe (JOPMET 3aMIICH):

L‘=%vRT =%NI¢T =3 MR —ve, T = %pV

2u

3aKkoH HaJ'II)TOHa IJI1 JaBJICHUA CMECH PAa3pPECIKCHHBIX I'a30B:

2.1.11 p=pst+pt..

W3omponeccsl B pa3peK€HHOM ra3e ¢ IHOCTOSIHHBIM YHCIIOM

2112 MOJICKYJI N (C IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA V)Z

uzorepma (T = const): pV = const

nzoxopa (V = const):




B = const
T

n3zobapa (p = const):

= const

N <

I'padugeckoe npeacraBneHne u3omnpoieccoB Ha pV-, pT-u VT-
JuarpaMMax.

OO0BbeIMHEHHBIN Fa30BbIi 3aK0H:
pV

—— = const
T

JJIA TIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCI)IHIeHHI)IC N  HCHACBIOICHHBLIC  IIapbI. KauectBennas

3aBUCUMOCTD IIJIOTHOCTHU W HAABJICHUA HACBIIICHHOI'O I1apa OT

2113 TEMIIEPATypbl, UX HE3aBUCUMOCTH OT 00BEMA HACHIIIEHHOTO
napa
Brnaxnocts Bo3ayxa.
OTHocuTeNbHAS BIAXHOCTB!
pnapa (T) pnapa (T)
2.1.14 ¢ = =
pHacx:ILunapa (T) pHaCbIH.[l'[apa (T)
9115 N3MeHeHune arperatHbIX COCTOSIHUM BEIIECTBA: MCIAPECHHUE U
o KOHJICHCALIUS, KUTIEHUE KUKOCTH
V3MmeHeHne arperaTHBIX COCTOSHUM BEIECTBA: IJIABICHHUE H
2.1.16
KPHUCTAJLTU3AIUS
2.1.17 [TpeoOpa3oBanue sHeprun B (ha30BBIX MEpPEXogax
2.2 TEPMOJIMHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TEMITEpaTypa
2.2.2 BHyTpeHHss sHEprus
Tennonepenaya Kak crocod M3MEHEHHs] BHYTPEHHEH SHEPrHH
2.2.3 0e3 coepmieHus padoTbl. KoHBEKIWs, TEMIOMPOBOIHOCTD,

U3IIy4eHue




KomndecTBO TENIOTEHI.

VY nenpHas TEI0€MKOCTh BEIIIECTBA C:

2.2.4
Q = cmAT
VY aenpHas Temora napoodpazosanus L: Q = Lm.
2.2.5 VY nenpHas TeruioTa miaBiaeHus A: Q = Am.
Y nenbHas TEIIoTa cropanus Torumea ¢: Q = gm
DneMeHTapHas paboTa B TEPMOJIMHAMHUKE:
A =pAV
2.2.6
Brruucnenue paboTs 1o rpaduky mnporiecca Ha pV-auarpamMmme
[TepBrIii 3aKOH TEPMOAMHAMUKH:
Q12 = AUy + Ay = (U2 — Uy) + 412
2.2.7
Anunabara:
Q12 =0= Ay, = (U; — Up) = AUy,
2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpatumele nporiecchbl
[TpuHmne! aeictus temnoBbix MamuH. KIT/L:
MakcumansHoe 3Hauenne KIT/. Iukn Kapno:
T.. —-T. T
2.2.10 maxn =M, = ————— =1-—2%
T T
VYpaBHeHUE TEIIOBOTO OanaHca:
2.2.11 Q1 +0Q2+0Q3+...=0

OJIEKTPOAMMHAMUKA




3.1

SJIEKTPUYECKOE I1OJIE

3.11

OnexTpuzanus Tel U €€ MpOosBICHUS. DIEKTPUUECKUM 3apsia.

JBa Buaa 3apsga. DJIEMEHTapHBIM SICKTPUYECKUN 3apsjl.

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

3.1.2

B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akon Kynona:

B OJHOPOJHOM BEILIECTBE C JTUAICKTPUICCKOM

IMPOHUIACMOCTBIO

5

F:k|‘i"1|'|:?: __1 _|"1"'1|'1
&1 4mes, 1

3.1.3

Onektpuueckoe mone. Ero gelictBue Ha

3apsibl

SJICKTPHUYCCKUC

3.1.4

Hanpspk€HHOCTD 31EKTPUYECKOTO MO

-

. F

Qrpo6uerit

ITone Toueunoro 3apsaa:

OIHOPOJHOC IIOJIC:

>

E = const.

Kaprtuab! 1MHMI HANPSZKEHHOCTH ATUX TOJIEN

3.15

[ToTeHIManbHOCTD AAEKTPOCTATHYECKOTO MOJIA.
Pa3HOCTh MOTEHIIMANIOB U HANIPSKEHUE:
A1z = q(¢1 — P2) = —qAp = qU.

[ToreHuunanbHast SHEPTUs 3apsa B 3JEKTPOCTATHUECKOM TOJIE:

W =q¢




IToTenmuan OJICKTPOCTATUYCCKOI'O IMOJIA:

o=2
q

CBs3b HaprI)KéHHOCTI/I IoJiA U pa3sHOCTU IMOTCHLUAIOB IJIA

OJIHOPOJIHOTO AekTpocTarnueckoro noisi: U = Ed

3.1.6

[TpuHIIMTT Cynepno3UIIMKU AIEKTPUUECKUX TTOJIEH:

E=E1+E2+...,¢ =¢1+¢2+...

3.1.7

[TpoBOAHMKY B 3JIEKTPOCTATHUECKOM TOJIE.
VYcnoBue paBHOBECHS 3aps10B: BHYTPU IPOBOIHUKA
Et=0

, BHYTPHU U HAa TOBCPXHOCTHU MPOBOAHHUKA P = const

3.1.8

JIM3IIEKTPUKH B AIEKTPOCTATHUECKOM ToJie. Jlusnexkrpudueckas

IMPOHUIACMOCTDh BCIICCTBA €

3.1.9

3.1.10

Konzaencarop. D1eKTpoEMKOCTh KOHJIEHCATOPA:

q
C=—
U

BHCKTPOéMKOCTB IIJIOCKOI'O0 KOHACHCATOopa:

_ €§S5
= p = ¢(Cy

HapaJIHGJILHOC COCAMHCHNEC KOHACHCATOPOB:

q =Q1+CI2+---1U1 = U2 =---rCnapam1_Cl+CZ+---

IlocnenoBateabHOE COCAUHEHHE KOHACHCATOPOB:




3.1.11

DHeprust 3apsyKEHHOT0 KOHJEHCATOpa:

U CU? 2
2 2 2C

3.2

3AKOHBI ITOCTOSAHHOI'O TOKA

321

Cuia Toka:
=24
At 0

ITocTosHHEIN TOK: I = const

Jns mocrosiHHOrO TOKa q = It

3.2.2

VYcnoBus CcylecTBOBaHUS 3JIEKTPUUECKOI0 TOKa.
Hanpsioxenne U u 3/IC E

3.2.3

3axon OMa 1J1s yyacTKa Lenu:

I_U
"R

3.24

DIIeKTpUUYECKOe COTNPOTHUBJICHUE. 3aBUCHUMOCTD
COMPOTHUBIICHUSI OJHOPOJHOTO MPOBOJAHHMKA OT €ro JJIMHBI U

cedyeHus. Y JelbHOe COIIPOTUBJICHUC BCIICCTBA.

l
R=p§

3.25

Hctounuku Toka. DJ1C ucTouyHnKa TOKa:

ACTOpOHHI/IXCI/lJ'[

q

E =

BH}’TpCHHeC COIMIPOTUBJICHHUE UCTOYHHUKA TOKaA

3.2.6

3akon Oma 11 TIOJTHOM (3aMKHYTOM) 3JIeKTpruyeckou 1enu: E

= IR + Ir, oTkyna




[TapamiensHOE COeTMHEHNUE MPOBOTHUKOB:
I=11+12+..,Ul=U2=..,

1 1 N 1 N
RnapaJm Rl RZ h
3.2.7
ITocnenoBarenbHOE COEIMHEHHE TPOBOIHUKOB:
U=Ul+U2+.,11=12=.,
Rl‘[OCJ‘l = Rl + R2+. -
Pabota snekrpuueckoro Toka: A = [Ut.
3akon J[>xoynsa — Jlenma:
Q = I?Rt
3.2.8
Ha pe3suncrope
UZ
R:Q =A=12Rt=1Ut=7t
MOUIHOCTB 3JAEKTPUUECKOTO TOKA!
AAd .
P=— =1IU
Af a0
TemuoBast MOITHOCTB, BbIAEISAEMAs HA PE3UCTOPE:
2w U
P=IFR=—=IU
3.2.9 R
MOIHOCTS UCTOYHMKA TOKA!
A4
‘CT. CHOT _
B = A =FEI
! At
CBoOomHBIE ~ HOCHTEIM  DJEKTPUYECKMX  3apsioB B
3.2.10 NPOBOAHMKAX.  MexaHU3Mbl  HPOBOAMMOCTH  TBEPHABIX

MCTAJJIOB, pPaCTBOPOB U PACIUIABOB 3JICKTPOJIMTOB, T'a30B.




[TonynpoBoanuku. [1omynrpoBOAHUKOBBIN U0

3.3 MAT'HUTHOE IIOJIE
Mexaandeckoe B3aMMOACHCTBHE MAarHUTOB. MaruuTHOE II0JIE.
Bektop ™arHutHON wuHAYKuuu. IIpuHmun cynepno3unuun
MarduTHBIX ITOJICH:
331 B =B, +By+..
Jluaun uwHAYKOMM MarHuTHOro mnojisA. KaptuHa auHUM
WUHIYKIUU MarduTHOTO IIOJISt II0JIOCOBOT'O u
MMOIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OnbiT Opcrena. MarHuTHoe 10Jie MPOBOAHUKA C  TOKOM.
337 Kaptuna nuHMA WHAYKIIUM MAarHATHOTO TOJSL JUTMHHOTO
o MPSIMOTO MPOBOJHHUKA U 3aMKHYTOT'O KOJIBIIEBOTO NMPOBOJIHUKA,
KaTyIIK{ ¢ TOKOM
Cuna Amrnepa, e€ HanpaBJIeHUE U BEJIMYUHA!
F, = IBlsina
3.3.3 |, rae o — yroy MexJy HalpaBJICHHEM MPOBOJHUKA U BEKTOPOM
B
Cuna Jlopenna, e€ HanpaBJICHUE W BEJIMUMHA:
Fnop =l q | vBsina
TJI€ 0L — YTOJl MEXIY BEKTOpaMHU
v
3.34
5
B
. JIBM>KeHHe 3apsHKEHHOM YacTUIBI B OJHOPOAHOM MAarHUTHOM
rnoje
3.4 SJIEKTPOMATHUTHAS MHA YKL A
[ToTok BeKTOpa MAarHUTHOM MHYKIIMU:
341 ® = B,S = BScosa




3.4.2

SBnenue anexkTpomaranTHOW nHAYKIMK. D/]C nHAyKIMK

343

3aKoH AeKTpoMarHuTHoM nHaykiuu dapanes:

AD
At Af—i)

34.4

O/1C uHAYKIMK B IPSMOM IMPOBOJHUKE UTMHOM |,

ABMIKYIIEMCS CO CKOPOCTBIO

(wll
B OJTHOPOJIHOM MarHuTHOM ToJe B:
| E; |I= Blvcosa

, TJI€ 0. — YTOJI MEKly BEKTOpOM B 1 HOpMasbio

n

K IJIOCKOCTH, B KOTOPOH! Jie)KaT BEKTOPBI

-
>

luv

; €CITH




TO
| E; 1= Blv

345

IIpaBuio Jlenna

3.4.6

NHIyKTUBHOCTD:

,umu @ = LI
Camounnnykuus. 31C caMOMHIYKIUY:

AT
E“':_L_L =Ll
Aty

3.4.7

3H€pI‘I/IH MAaramMTHOI'O IOJIA KaTyIIKU C TOKOM:

_LI2

W, =
L=

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHNA U BOJIHBI

351

KonebartenbHbrii  koHTYp. CBOOOJHBIE 3JICKTPOMATrHUTHBIC

KOHe6aHI/Iﬂ B UACAJIbHOM KOHe6aTeHI)HOM KOHType:
[ q(t) =q,,sin( ot +@,)

]I['r:] =q;=mjmc:::s['mr+q}ﬂ:] =]__cos|ef +q)

®opmyna Tomcona:

T = 2nVLC
, OTKyJ1a
21 1
w=—=—




CBs3b AMIUIMTYABI 3apsaia KOHACHCATOpa € aMHHHTYﬂOﬁ CHIJIBI
TOKa TIIpH CBO6OI[HLIX SJICKTPOMArHuTHBIX KOJICOAHHSAX B
nacaJbHOM KoJIEOATEILHOM KOHTYpC:
gma:r. =

oD

3aKOH COXpaHEHUs SHEPruu B HJI€ATbHOM KoJeOaTeIbHOM

359 KOHTYpe:

353 BbIHyX/1eHHbBIE 371€KTpOMarHuTHbIE Kojebanus. Pezonanc

[Tepemennsiii Tok. [Ipon3BonacTBo, mepenada M MOTpedieHUE

AJIEKTPUYECKON IHEPTUHN
354 -2 2 2 2

(o +I.I =C‘L ﬂ“:Hm:cmlS’[.
2 2 2 2

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. B3amMHasi opueHTanus

BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE B BaKyyMe:
3.5.5 S

E1Blc
356 [IIxama BIIEKTPOMATHUTHBIX BOJIH. [Ipumenenue
- 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA
36.1 [IpsamonnHEeiHOE pacIpoOCTpaHEHHE CBETa B  OJHOPOJIHOM
- cpene. TodeuHblil UCTOUHUK. Jyd cBeTa
3aKOHBI OTPA’KEHUS CBETA.
a=p
3.6.2
alp
T777 7777777

3.6.3 [TocTpoeHne n300pakeHHIA B IIIOCKOM 3epKajie

3aKOHBI NIPEJIOMIICHHUS CBETA.
3.6.4

[Ipenomnenue cera:




nisina = n,sinf.

AOCOIOTHBIN NTOKA3aTeNb MPETOMIICHUS:
c

Nasc = ;

OTHOCHUTENBHBIN TTOKA3aTeNb MPETOMIICHUS
np, M

1 U2

nOTH

Xox 1y4yen B Ipu3Me.
1|L"']. = 1'2 - .”'1}.1 = .”'1}.2
CooTHoIIEHHE 4YacTOT W COOTHOIIEHWE JUIMH BOJH IpH

nepexojie MOHOXPOMATHYECKOTO CBETa Yepe3 IPaHuIly pasjesa

JABYX OIITUYCCKUX CPC:

ny<n, n,
(o “
3.65 [TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHbIi yroi NOJIHOrO BHYTPEHHETO OTPAYKEHUS:
. 1 n;
Sinay, = =
Noru n,
CoOuparomyie W pacceMBarollve JHH3bl. TOHKas JIMH3A.
@OKyCHOE PaCCTOSIHUE U ONTUYECKAs CHJIa TOHKOM JIMH3BI:
3.6.6 D !
. . - F
3.6.7 dopmysa TOHKOM JIMH3BIL:




1,11

d f F

VBenuueHue, 1aBaeMoe JIMH30I:

h 111
F = — = —

H d

d T
f |
H F

F\ h
f

4

B ciy4dace pacceI/IBa}omeﬁ JIMH3BI:

3.6.8

DO0=F =

0,

r =

h |f1
- a b

Xon Jyya, IPOIIEALIETro JUH3Y 0] MPOU3BOJIBHBIM YIJIOM K
e¢ rTnaBHOM omnrtudeckoil ocu. IloctpoeHune wu300paxeHUun
TOYKH U OTpe3Ka MpPsIMOM B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAax

3.6.9

doroanmnapaT Kak onTuyecKuil npubop. I'na3 kak ontuueckas

CUCTCMa

3.6.

Wnrepdepennus cera. KorepeHTHbIE HCTOYHUKU. Y CIOBUSA
HaOIr01eHUS MaKCUMYyMOB u MHUHHUMYMOB B
UHTEPPEPEHIIMOHHOH  KapTUHE OT  JABYX  CHH(a3HBIX

KOI'CpCHTHBIX UCTOYHHKOB!




2.
MAKCIIMYMBI — A=2m =, M= 0,x£1.£2. 3.,

e

v
MITHIIMYMET — .-l*-.=l{2m+l_]:, m=0,+1,+2 +3 .

e

Hudpakuus cBera. [ludpakumoHHas pemeérka. YcioBue
HAOJMIOJIEHUs] TJaBHBIX MaKCUMYMOB IIpM  HOPMaJbHOM
naJIeHUM MOHOXPOMATHUYECKOro CBETa C JUIMHOM BOJIHBI A Ha

peméTky ¢ nmepuoaom d:

3.6.11
dsin,, = mim=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKVYJISIPHO-BOJTHOBOU JIY AJIU3M

411 ['unote3a M. [1nanka o kBanrax. ®opmyna [lnanka: E = hv

®oToHbI. DHEeprus GoToHa:

E=hv="C2
=hv=—=pc

41.2

Wmnynbe poToHa:

_E h h
P=C=7C¢ ™1

4.1.3 ®ortoaddext. OnbiTel A.I'. Cronerosa. 3akonsl poTtorddekra

VYpaBHenue DiiHirelHa 11 GoTodddexTa:

EcI)OTOHa = ABbIxoja + Exyymax
41.4 rae,
hc
E(l)OTOHa hv = 7:
hc

Appixona = hv}(p = 1
Kp




2
Mmv-max
Exwumax = 2 = eUsyy

415

JlaBneHue cperta.
JlaBneHue cBeTa Ha MOJHOCTHIO OTPAKAIOIIYIO MOBEPXHOCTh U

Ha NOJIHOCTHIO MOTIOIAOITYHO ITOBEPXHOCTDH

4.2

OU3NKA ATOMA

421

HJ'IaHCTapHaH MOACIb aTOMa

4.2.2

[Tocrynatel Bopa. M3nydenne u moriomieHue (GpoToHOB mpu
IIEPEX0/Ie aTOMa C OJJHOTO YPOBHS YHEPIUH HA JPYTOM:

he
mn .
S

=|E,-E

™ |

hv

4.2.3

JIuHeiyaThie CIEKTPHI.

CHCKTp ypOBHCfI OHCPIrur atroMa BOAOpOoJa:

—13,63B
E, =222 4123, .

n*

4.3

OU3NKA ATOMHOI'O APA

43.1

Hyxnonnas mopnens sigpa Ieitzenbepra — MBanenko. 3apsia

sapa. MaccoBoe uncio siapa. M3o0Tonsl

4.3.2

PannoakTHBHOCTE.

Anbda-pacnan:
A Ad 4
zX—>>5Y+;He

bera-pacnan.

DNeKTpOHHBIN B-pacmai;

A A 0.~
7 X—=>7Y + je+v,

[TozutponHslii B-pacmnan:

A A 05 1 v
sX—=>-0Y + jE+ v,




FaMMa-I/BHy‘IeHI/IC

3akoH PAaAOaKTUBHOIO pacrana:

-t
N(t) = Ny % 2T

433
ITycth m — Macca paguoakTUBHOIO BellecTBa. Toraa
-t
m(t) =mgy* 2T
43.4 SInepusle peakuuu. Jlenenre U CUHTES sAep




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

» Gusuka, 10 kinace/ Msikumes I'.41., byxosues b.b., Corckuiit H.H. non

penakuueit [lapdentreBoii H.A., AkunonepHoe o6miecTBo «M31aTenbcTBO

((HpOCB@HlGHHe»

» ®usmka, 11 kmace/ Msxkumes I'.J1., byxoBues b.b., Yapyrua B.M. niox

penaknueii [lapdentreBoii H.A., AknnonepHoe o01mecTBO «l31aTeabCcTBO

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1.

I'.4. Mskumes, b. b. byxosues, H.H. Corckuit ®uznka 10 ki1. ®uzuka 10
kiacc. ba3oBbiii 1 yriayOneHHBIN ypoBeHb. YueOHUK. MOCKBa.
[Ipocsemenue, 2020

I'.4. Msakumes, b.b. byxoBues, B.M. YUapyrun ®@usuka 11 knacc. bazoblii
U yTIyOJICHHBIN ypoBeHb. YueOHUK. Mockga. [Ipocsemienue. 2020

A.I1. PermkeBuu. COopHUK 3a1a4 o pusuke. Mocksa, JIpoda, 2005 - 2019
T.

Coopnuk 3amau mo dusuke 11g 9 — 11 kmaccoB. CocraBurens I'.H.
CrenanoBa. M.: «IIpocBenienne», 1996 r.

FO.A. Caypos. ®usuka. [Toypounsie pazpaborku. 10 knacc. [Tocobue mist
o01reoOpa3oBaTeNbHBIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

10.A. Caypos. ®usuka. [loypounsie pazpadotku. 11 kmacc. [Tocodbue ps
o0111e00pa3oBaTeNbHBIX Opranu3aiuidi. ba3zoBblii U yriryOJIeHHBIN YPOBEHbD.
Mockga. [Tpocsemenue. 2017 r.

COOpHUK TECTOBBIX 3a/IaHUH ISl TEMATUYECKOTO M UTOTOBOT'O KOHTPOJIS.
®usuka 10 knace. M.: «MuTtemnexr-Lentp», 2004 r.

C.M. Augpromeukns, A.C. CiiyxaeBckuil. @usnka. « KOHCTpYKTOp»
CaMOCTOSITENTFHBIX M KOHTPOJBHBIX paboT. 10 — 11 kacchl.

[Tocobue s yuureneit. M.: [Ipocsemenune, 2010.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Hassanue caiita

Anpec caiita

AHHOTaIMA

Poccuiickui
o0meobpazoBar
€JIbHBINA ITOPTAI

http://experiment.edu.
ru

WNupopmanusa 000 Bcex Bugax o0pazoBaTeIbHON
IPOAYKIUH U YCIYT, HOPMATUBHBIX IOKYMEHTaxX
(BKIROUAst O(UIIHATBHBIE TEKCTHI), COOBITHAX
00pa3zoBaTeIbHOM JKU3HHU.

Ennnas
KOJIIEKIIUS
upoBbIX
oOpa3oBaTenbH
BIX PECYPCOB

http://school-
collection.edu.ru

B Komneknuu npeacraBneHs HA00PH! HPPOBBIX
pecypcoB K 0OJIbIIOMY KOJIMYECTBY YUEOHUKOB,
pexomMeH10BaHHBIX MuHOOpHayku PO k
MCIIOJIb30BaHUIO B MIKOJIaX Poccuu, NHHOBAalMOHHBIE
y4eOHO-METOIMUECKHE pa3padOTKU, pa3HOOOpa3HbIe
TEMATUYECKHE U IPEIMETHBIE KOJUIEKIINH, a TAKKE
Ipyrue yueOHble, KyJIbTypPHO-TIPOCBETUTEIbCKUE U
II03HABATEJIbHBIE MATEPUAJIBI.

denepanbHbIi http://fcior.edu.ru Caiit ®IIMOP obecrieunBaeT KaTajaoru3aIuio

LEHTP AJIEKTPOHHBIX 00Pa30BaATEIILHBIX PECYPCOB PA3IMYHOTO

MH(POPMALMOHH THIIA 33 CUET UCII0JIb30BaHUs €AUHOM

o- MH(GOPMALMOHHON MOJIEIM METaJaHHbIX, OCHOBAaHHOU

oOpasoBarenbH Ha crangapte LOM.

BIX PECYPCOB

(PLHOP)

Caiit nns http://www.fizika.ru Ceroans caift — 310 60siee 2000 ¢aitnos: yueOHUKH,

npernoaBaTeneit 1a00paTOpHbIE U KOHTPOJIbHBIE Pa0OThI, TECTHI,

¢buznky, (baxyIpTaTUB ¥ MHOTOE-MHOTO€ JAPYTOE.

yUaluxcs U uxX

poauTenen

College.ru: http://college.ru/fizika | Bl MOkeTe TOCMOTPETH B OTKPHITOM JOCTYIIE

®dusnka / y4eOHHUK, BKIIFOUCHHBIN B Kypc "OTKpbITas Ousnka"
(YYEBHUK), nopaboTath ¢ MHTEpaKTUBHBIMHU Java-
anmieramu no ¢uszuke (MOEJIN), oTBeTUTH Ha
Bonpocsl (TECTDI). Paznen ®U3NKA 8 UHTEPHETE
COJIEPKUT 0030p UHTEPHET-PECYPCOB 110 (HU3HKE.
Okcnpecc-tectbl EI'D, cratbu 1 HoBocTH 0 EI'D .

I"azera http://fiz.1september.r | T'asera «®usnka» uzmatenbckoro qoma Ilepsoe

«Puzukay u CEHTAOPA.

denepanpHas http://www.school.mi | ®3DTII paboTaeT B TECHOM TBOPYECKOM

3a04Has pt.ru corpyauaudectse ¢ MOTU u npyrumu

¢buzuko- o0OpazoBaTenbHBIMU yUpexaeHussMu PO, peanusys

TEeXHUYECKast porpaMMy HEMPEPBIBHOTO 00pa30BaHUs B IIETIH

IIKOJIa MPHU "IIKOJIa — YUYPEXKIECHHUE I0BY30BCKOTO

MocCKOBCKOM JIOTIOTHUTETHHOTO 00pa3oBaHus — BY3'.

¢buzuko-

TEXHUYECKOM

UHCTUTYTE

HayuHno- http://kvant.mccme.ru/ | TlepBblil B MEpe HAY4HBIN KypHAJ ISl IIKOJbHUKOB,



http://experiment.edu.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/17/p/page.html
http://www.fizika.ru/
http://college.ru/fizika/
http://college.ru/fizika/
http://fiz.1september.ru/
http://fiz.1september.ru/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://kvant.mccme.ru/

IIOITYJIAPHBIN pacCcYMTaHHBIA Ha MaCCOBOI'O YUTATEI.

¢buzuko-

MaTeMaTHYECKU

W )KypHa

"KBant" (Apxus

HOMEPOB)

[Mopran http://www.e- ['maBHas 3amaua paznena GU3UKA - o0beMHUTD

€CTECTBEHHBIX science.ru/physics JrO/Iei HHTEPECYOMMXCst (GU3UKON M IPEIOCTABUTD

Hayk: Puznka YHUTATEISIM MaTEPUAJIBI TT0 TEOPETHUECKON (hUBHKE.

BBenenue B http://nano-edu.ulsu.ru | Cdepa HAHOTEXHOJIOTHIT CUUTACTCSI BO BCEM MUPE

HaHOTEXHOJIOTH KJIFOYeBOM TeMo# i1 TexHostoruit XXI Beka.

u

U3paTenscTBO http://metodist.lbz.ru/ | Caiir MmeToaMYECKOM CITY:KOBI H31aTEIHCTBA

BMHOM. OCYIIECTBIISIET OOPATHYIO CBS3b C YUUTEISIMH, CETEBYIO

JIaGoparopus KOHCYJIBTAIIHOHHYIO TTOIICPIKKY TIEJarOrOB Kak

3HAHUH. cunamu aBTopoB Bcex YMK, tak u metonucramu
u3narenbcTBa. Ha caiite QyHKIIMOHUPYIOT aBTOPCKHE
Mactepckue pa3padborunkoB Y MK, B pamkax KOTOPBIX
IpeIaraloTcs METOIMYECKIe MaTepHralibl aBTOPOB,
(OpPYMBI C YUUTEISIMH, JOTIOTHUTENIBHBIE JICKTPOHHbIE
MPUIIOKEHHUSI B CBOOOJHOM JOCTYIIE JUISl BCEX
yuuTenei, a TakKe JIGKTOPUH 110 pa3InYHbIM
HarpaBJeHUsIM HH(POpMaTH3aIK 00pa30BaHUs U
opranu3zanuy 00y4eHus! B OKpbITON HH()OPMAITMOHHON
cpere.

3AHUMATEIJID | http://elkin52.narod.ru | CtpaHuIiibI caiita y9uTeIs-METOUCTA, 3aCITy)KEHHOTO

HAS ®U3UKA |/ yuutens PO Bukmopa Heanosuua Envkuna 6yKBaIbHO

B BOITPOCAX IIPOHMU3AHBI DKCIIEPUMEHTOM — JEMOHCTPALIMOHHBIM U

N OTBETAX (pOHTABHBIM, JJIs JTFOO03HATEIbHBIX, — OTBITAMU-
doxycamu. OOCYX)TAOTCS MPOOTIEMBI SKCTIEPUMEHTA U
teopuu. OueHb MHOTO MaTepHala K ypokaMm B BUE
MOJIE3HBIX HAOIOACHNUN U PacCyKICHUN.

KIIACCHASA http://class- Caiit Enenvt Anexcanopoguvl banounoii, iHTEpeCHbIH 1

OU3UKA fizika.narod.ru/index.h | mis yuurenei, u Ui y4eHUKOB (Y4TO TIOCMOTPETH, YEM

tm YBIICYBCS, YTO IMOYNTATh). HeoObIaHBIE MaTepHabl K

ypoKaMm, B OCHOBHOM JUIsl 7-T0 ¥ 9-T0 KIIacCOB
(HampuMep, ONTHYECKUE WLTIO31H ), MHOTO JIOMAIITHUX
HKCHEPUMEHTANIbHBIX 33/1aHUI.

OU3HKA B http://physics.nad.ru/p | ecsaTh O4eHb KPACUBBIX aHUMAIIMI 10 OCHOBHBIM

AHUMAILIMAX | hysics.htm. paszzienaM (U3MKH — MEXaHUKE, TEPMOJAMHAMUKE,
OTITHKE, AIIEKTPOMArHeTHU3MY.

VYuebHo- http://nau-ra.ru/ Lludposas nadoparopwus o ¢pusuke. Pexkomennarmu mno

pa3BiIeKaTEIbHBI paborte ¢ udpoBoii 1aboparopueii (BUACOPOJIUKH ).

W mopTan s
JeTei,
yuyuTeneu, u
poauTeNen.
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