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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pPE3yslbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npeacrtaBieHHsix B GI'OC COO, a
Takxke ¢ yu€toMm (enepanbHOl paboueil mporpamMMmbl BocniuTanus U KoHueniuu
npenojaBanus yueOHoro npeamera «dusznka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit ~ depeparuu,  peaJM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHe,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATENIbHOCTh U3YUEHUSI TEM U Pa3/esioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H,
JOTUKM y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEN  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBiIeHUE O LENsAX, COAEpNKaHUM, OOIIei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKd YyriyOlIEHHOTO YPOBHSI IMO3BOJSIET PEATU30BAThH
3a/1ayu MPO(ECCUOHATILHON OpPUEHTAIMM, HAIIPABJICHO HA CO3/IaHHE YCIOBUHM IS
NPOSIBJICHNST CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphle HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHmuzanuax MNpodhecCUOHATBLHOTO O00pa3oBaHUS MO PA3TUYHBIM  (UZHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATIBHOCTSIM.

B nporpamme mno Qusnuke ONpenensioTcs IUIAHUPYEMBbIE Pe3yJbTaThl
OCBOCHHUS Kypca (GU3HKU Ha YPOBHE CPEeIHETO 00IIero o0pa3oBaHus: JUYHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yriayOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKM TpeOOBaHW K JUYHOCTHBIM,
METaNpeIMETHBIM W TPEAMETHBIM pe3ysbTaTaM OOyYarolIUXCs, OCBOMBIIUX
nporpaMMmy 10 (¢GHU3UMKE Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHHS Ha
yriayOJnEHHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIBHOCTHBINA MTOAXO/,.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pEe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTATHI 110 TOJaM O0yUEHHS;

cojiepkaHue yuyeOHoro npeamera «O@u3nka mo rogaM 00y4deHus.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
MCIIOJIb30BaHa YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma mo (u3MKe HE CKOBBIBACT TBOPUECKYIO WHUIIMATUBY YUUTEIIEH H
MPEAOCTABISIET BO3MOXXHOCTH JJISI  pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKM HAa YriayOJIEHHOM YpOBHE IPU YCJIOBUU
coXpaHeHHs 00s13aTeNIbHOM YacTH COAEPKaHUS Kypca.



®du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYNAas B
KauecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBJICHHM, HM3y4aeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUN ONpefeNnusio Xapakrep U OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUS! HOBBIX MAaTEpPHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(U3MKKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOydyarouierocs, B OpMUpOBaHHE YMEHH MPUMEHSATh HAy4YHBIH
METO/I MO3HAHHUS NP BHIMOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMI.

B ocHOBY Kkypca (hU3uKH Ha ypOBHE CpeIHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (DM3UKHU, BKIIOYAET Kak
BOMPOCHI KJIIACCUUECKON, TaK U COBPEMEHHOM (PU3UKH.

Hoena cenepanuzayuu. B coOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Bemymmum B Kypce sBIsieTcs
dbopMHUpoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKXKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. lIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUU.

Hoea 3xonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX 3KOJOTHYECKHUM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHMKM M TEXHOJOTMH, a TaKXkKe OOCYXICHHS
npo6JieM palMoOHATIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTMYECKOH O€30MaCHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (U3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHIMIAX CHCTEMHO-AEATENBHOCTHOIO noaxona. g gusnku peanuzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOATEIBHOIO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonlero ¢akropa ydeOHoro mpoiecca. st yrimyOa€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTANTBHBIC YUYEHWYECKHE OTBITHI TPU WM3YYCHUH HOBOTO
Marepuana, JabopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3zanuu (U3MYECKOrO0 TMpakTUkymMa. B  mepBoMm ciydae
MpakTUKyM npoBoauTtcs naubo B koHe 10 u 11 xnaccos, 1100 mociie nmepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoll cmocod — 3To
uHTerpamuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCS B Mpoliecce u3zydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa TTOHMMAETCSI CAMOCTOSITEIbBHOE MCCIEI0BAaHUE, KOTOPOE MPOBOJUTCS
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIAaroBOi HHCTPYKIIUH.

B nporpamme mno (Qu3uke cuUCTeMa YYEHUYECKOTO HSKCIEPUMEHTa,
7ab0opaTOpHBIX pabOT M MpaKTUKyMa Mpe/CcTaBlieHa €IUHbIM TepedHeM. Boioop
TEMATUKHA JIJI1 3TUX BUIOB YYCHHUYECKHX IMPAKTHUYCCKUX PaOOT OCYIIECTBISACTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MpOoLecca UCXOAS U3 0COOCHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUS W OcHamleHus: kabuHeta ¢usuku. Ilpu 3TOM oOOecneunBaercs
OBJIaJICHUE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, UCCIEAOBAHMS 3aBUCHUMOCTEH (PU3NYECKUX BEIMYUH U TOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHUE yIENSAETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHON M HESBHO 33JlaHHOW (PU3MUYECKOW MOJIETBIO, MO3BOJISIIOIINE MPUMEHSTh
U3Y4YEeHHbIE 3aKOHBl M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETpUpPys MPUMEHEHNE 3HAHUM U3 Pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3aa4
OPUOPUTETOM SIBIISIIOTCS 3aJaHUsl Ha OOBSICHEHHE/Npe/cKa3aHue MPOTEKAHUS
bU3UYECKUX SIBICHUN M MPOIIECCOB B OKPYKAIOIIECH KU3HH, TPEOYIOIIHEe BBIOOpa
buznueckoi MOACIHN JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBUm ¢ TpeboBanusMu DI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHusl JOJIKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunHera. B kaOuHeTre GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE IS BBINOJTHEHHUS YyKa3aHHBIX B MpOrpamme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JA0OPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKKe JEMOHCTPALlMOHHOE 00OPYyI0BaHHUE.

JlemoHCTpanimoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
OPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHMUS ~ W3Y4YaeMBbIX  SBICHUW W  MPOIECCOB, OMIUPUYECKUX U
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe o00oOpyJoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadoT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEUYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JABYX oOydammuxcsa. TemMaTH4ecKue KOMIUIEKThI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMHU U3y4€HUS PU3UKH B 00LIEM 00pa30BaHUU ABIISIOTCS:

(¢opMHUpOBaHUE UHTEpPECAa U CTPEMIICHUS OOy4YaloIMXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (popmMupoBaHHE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAK pe3yjibTaTa M3YUYEHUsI OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMHUpoBaHUE YMEHUN OOBICHATH SABJICHHS C UCIOIB30BAHUEM (PU3UUYECKUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpoBaHUE TPENCTABICHUNA O poiu (QU3MKH JJs PAa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

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

JlocTikeHne 3TUX 1efiei oOecrneurnBaeTcs peleHueM CIeAyIoIuX 3a/1ad B
nporecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHUK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS MPUHATHAA TPAKTHUECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIEeHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3a1ad, MOAPa3yMEBAIOIIKUX CAMOCTOSITEIIBHOE CO3JaHHe
¢usnyeckold MojenH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3aj]ad
WHXEHEPHOI'O XapaKTepa;

NOHMMaHuE (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
¢u3nYecKuX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTauud  HHPOpMAIH,
OIpPEJENICHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTUA YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOM JIEATEIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpeIHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIIMMUCSH, IUIAHUPYIOLUMU TPOAOJIKEHUE
00pa30oBaHus M0 CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETo
obOpazoBanus orpoautcs 340 dacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 yacoB (5 4acoB B HEJICITIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHUS JITA0OPATOPHBIX pabOT W OMNBITOB C YYETOM HHIUBUAYATBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KJJACC

Paszpnen 1. Hayunblii MeTOX MO3HAHMS NPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunbslii MeToa mo3HaHuUs U
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM.

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

CnocoObl  u3MmepeHuss (U3MYECKUX BEIUYUH (aHAJIOrOBbIe W IU(PpPOBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHoct  u3MmepeHuid  pusznueckux  BeauuyuH  (abCoyifoTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOE TENO, WIeadbHas >KUIAKOCTb, WJACAIBHBIA Ta3, TOYCUYHBIN
3apsin). 'unoreza. @U3WYECKHil 3aKOH, TPAHUIIBI €r0 MpUuMeHUMOCTH. Du3nueckas
TEOpHUs.

Pons u mecto dusuku B GOpMUPOBAHUM COBPEMEHHON HAy4YHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomul, npaKmuKym.

N3mepenue cuiibl TOKa M HANpsOKEHHs B IE€NU IOCTOSSHHOTO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

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

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATBHOW TOYKU OT BPEMEHH U UX
rpaduxmu.

CBobomHoe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHus. J[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnnentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKH  IIO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKopocThb. llepumon u wacrora oOpaleHus.
LlenTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOpPEHHUE MaTEPUATbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: CIUIOMETP,
IBWKECHHE CHApsAA0B, LENHbIC, M[IECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus npenesibHOro Nepexoa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

HaGmionenue nABMXeHUs Tena, OpOIIEHHOTrO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBiienre CKOpOCTH NpH IBUKEHUU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEH IBMXKEHHUS OJHOIO M TOTO XKe
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LETIbI0 ONPEIEIECHNUs] MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
HCIIOIb30BaHue IU(PPOBOI Ta00paToOpun).

N3yuenne nBWKEHUS Tena, OpPOILIEHHOro Tropu3oHTanbHO. I[IpoBepka
TUIIOTE3bl O TMPSAMOM NPOHOPLMOHATIBHOM 3aBUCUMOCTH MEXIY AAIbHOCTHIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TeEJa.

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

HccnenoBanue 3aBUCHMOCTH TEpHoAa OOpalleHusi KOHWUYECKOTr0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuka.



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

Macca tena. Cuna. lIpyHIun cynepno3unuu Cuil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MAJ€HUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckoll MmUpOTH. JIBHXKEeHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuyeckas CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUS CKOJBXKEHUS M CUJIa TPECHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TNPU JABWKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHu4yeckne yCTpOWCTBA M TEXHOJIOTMYECKUE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmionenue aBMKEHUS TNl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOIIEWM  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIil, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJACHCTBUS TEI.

HN3mepenne Mace no B3auMOACHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

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



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

N3yuyeHnne ABUKEHUS CUCTEMBI TEJl, CBSI3AHHBIX HUTBHIO, MIEPEKUHYTON Yepes
nErkuit OJIOK.

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

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

N3ydenune nBuxkeHHs Tpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. IlocTtymatenbHOe M BpamiaTeIbHOE JBUKCHUE
TBEpAOro Tesna. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cuJl, IPUIIOKEHHBIX K TBEpIOMY Teny. LleHTp TskecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEII€TUYaThie KOHCTPYKIMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

HccnenoBanne ycioBHiI paBHOBECHS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonwvl coxpanenusn é mexaHuke.

Nmitynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHHUH IIEHTPa Macc.

NMiynbe cUitbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomMeHT umIlynbca MarepuadbHOUW TOUKM. lIpeacraBiieHue O coXpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduueckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBI.

MOIIHOCTH CUITBI.

Kunernueckass sHeprusi MarepuaibHOM TOYkH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SHEPTUU MAaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprus Tella B OJHOPOJHOM TpaBHUTAMOHHOM Tmosie. lloTeHumanbHass >HEprus
TeJa B TPABUTALIMOHHOM MOJIe OAHOPOJIHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI TEJl. 3aKOH COXPAHEHUS] MEXaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHyuM A WIEadbHOM KUJIKOCTH KakK CIEACTBUE 3aKOHA
COXpPAaHEHHUS] MEXaHUYECKOU SHEPTUH.

TexHuueckue yCcTpouCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM U NMOTEHUMAJIBHOM HDHEPruu IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu Mpu cBOOOTHOM MaJCHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmiyiibca Tesa 1o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOIUIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJIbCOM CHUJIBL.

HccnenoBanne cCOXpaHEeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBHM.

N3Mepenne KWUHETHYECKOW SHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEeHUE M3MEHEHHUS OTEHIIMAIBHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJIOCKOCTH.

Pazagea 3. MosekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aWUMOJCHCTBUSL 4YacTHIl BewlectBa. Mopenum CTpOoeHus Tra3oB,
KUJKOCTEH W TBEPABIX TeA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX



Mozeneii. Macca u pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[ToctostnHass ABorajpo.

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

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH M HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temreparypa (mkaia temneparyp KenbBuna). 3akon Jlamerona. M3omporueccsl B
UjealbHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BellecTBa. [ 'paduueckoe
npeJiCTaBlIeHNE U30IPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETUYECKOW  DJHeprueiu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJICKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYNaTeIbHOTO TEMJIOBOTO ABMKCHUSI €€ JacTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydYeHre HAaHOMAaTEPHAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHNS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKEHHUS.

Buneoponuk ¢ 3anuchbio pearsbHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuaKocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HaGmonenne u uccnegoBaHre U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IpU
TEMI000MEHE MEXIY rOpsiueil U XOJI0IHOW BOJIOM.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHIOBAHO WCIOIb30BAHHE
udpoBoii TabopaTopun).

N3yyeHune n30X0pHOro mnporuecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKONW CUCTEMBI. BHeNIHE U BHyTpeHHHUE napaMeTpsl. [TapameTpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHUS BEJIUYMH, OMUCHIBAIOIIUX
€€ COCTOSITHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeiipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJIENN: HU3KAash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypbl. BelpakeHue i1 BHYTPEHHEN SHEPTMU OJHOATOMHOIO HJI€AJIbHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHas pabora B TepMOJAMHAMUKE. Beruncnenue paboTel 1o rpaduky
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  M3MEHEHUS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  CcUCTEeMBbl  0Oe3  coBepuieHus pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenno€MKOCTh Tena. YAenbHass W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMS
TorinBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3ak0H TepMoOAMHAMUKU. BHyTpeHHsas odHeprus. Komudectso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMHUKH [JIi PABHOBECHBIX IIPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKONM CUCTEMbI IPOXOIUT
eMHCTBEHHAs ajguadara. AOCONIOTHAS TeMIepaTypa.

Bropoii 3ak0OH TEpMOJMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOXKHO Tepe/laTh TEIJIOTY OT 0oJiee XOJIOAHOro Tena K Oojiee HarpeToMy 6e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMocTh MpUPOIHBIX ITPOIIECCOB.

[TpuHumner gectBus TermoBbix MamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTHMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHrareineil. TermnoBoe
3arpsAA3HEHNE OKPYXKAIOIIEH CPEIbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMILIMOHEP, [M3ENbHBIA M KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOuHa,
IIOJIyYEHNE CBEPXHMU3KUX TEMIEPaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUsl OMOOPTaHMYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U AIEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue teMrepaTypsl IpH aauadaTuyecKoM pacIlIipeHHH.

BosnymiHnoe orauso.

CpaBHEeHME yAECTBHBIX TEINIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTHUU.

UccnenoBanue anuadbaTHOrO mpoliecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomoi, npaKmuKym.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

UccnenoBanue anuadbaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnvie cocmoanusa eeujecmea. Pazogvie nepexoobwl.

[TapooOpazoBanue u koHjaeHcanusa. VMcmapeHue W KumneHue. YJenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HeHachblleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O TMapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO T1apa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJelabHas TEIUIOTa IIJIABJICHMUS.
CyO6numarnus.

JHedbopmanum TBEpAOTO Tena. Pactsbkenue u cxarue. Casur. Moaynb FOHra.
[Ipenen ynpyrux nedopmariuii.

TemnnoBoe pacumiMpeHre KUIKOCTeH W TBEPABIX Tell, 00bEMHOE M JTMHEHHOE
pacipenrue. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacCUIUPEHUs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue s3Hepruu B Pa3oBBIX MEPEXOIax.

VYpaBHeHHE TENIOBOro OajaHca.

[ToBepxHocTHOEe HaTsKeHHE. Kod3(PhUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle aBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHILIEHHBIX APOB.

Kunenne. Kunenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMBITHL ¢ MBUTBHBIMH TUIEHKAMH.

CwmauuBanue.



Kanunnspuslie siBneHus.

Mojienu HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomul, npakmukKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korpduiirieHTa TOBEPXHOCTHOTO HATSHKCHUSI.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMaliid PE3UMHOBOro olpasma  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auust Tel W €€ MpOsBIEHUA. JJNEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. [IpoOBOAHUKH, MAWDIEKTPUKA U  MOJYIPOBOJHUKH.
DNEeMEHTApHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHHUS JIIEKTPUYECKOIO
3apsja.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

Onektpuueckoe noiie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsibl.

HanpspbkéaHocts  amekTpudeckoro  mons.  IIpoOubeiii  3apsan.  Jluaum
HAIPSKEHHOCTHU AJEKTPpUUECKOro nosst. OAHOPOAHOE IIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNnbHOCTh 3JEKTPOCTATUUECKOTO TMOJis. Pa3HOCTh MOTEHUHANOB U
HanpspkeHue. lloTeHnmanpHas sSHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexkrpocTaTuyecKkoro noisa. CBs3b HANPSKEHHOCTH MOJS U Pa3HOCTU
MOTEHIMAJIOB i1  3JIEKTPOCTAaTHUYECKOTO MOoJisA (Kak OJHOPOJAHOrO, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU AIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOW cdepsl. [lore
PaBHOMEPHO 3apsDKEHHOTO To 00béMy mmapa. [lome paBHOMEpHO 3apsKEHHOU
OecKOHeYHON TUIOCKOCTH. KapTwHBl NWHUN HANpPsHKEHHOCTH OSTHX TOJEH W
SKBUIIOTECHIUAIBHBIX ITOBEPXHOCTEM.

[IpOBOTHUKH B 3EKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnanexrpudeckas
MPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE cCoeAMHEHUE KOHAEHCATOPOB. IlocnenoBarenbHoe COeTUHEHNE
KOHJICHCAaTOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOJIHOM BJIEKTPUYECKOM IIOJIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpPUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpOMCTBO M MPUHLIMUIT IEUCTBUS JIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3aPSIKEHHBIX IJIACTHH.

Mogens a5ekTpoctatTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO U IEMCTBUE KOHAEHCATOPA MOCTOSSHHON U IEPEMEHHON EMKOCTH.

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

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3pszika KOHJIEHCcATopa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OneHka cui B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpalilieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAILEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM CO€IMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTOsAHHBIN TOK.

VYcioBus CyleCTBOBAaHMS MOCTOSIHHOTO 3JIEKTPUYECKOr0 TOKa. McTouHMKH
toka. Hanpsixxkenune U u DJ1C é.

3axkon Oma JiJig yyacTKa IeTH.

DNEeKTpUUECKOoe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JJWHBI W IUIOIIAJAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpbHOE, MapajlIeIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH /xoyns—Jlenua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAeNseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COIPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh HMCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETp,
BOJIbTMETP, PEOCTAT, CUETUYUK IIIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAINpPSDKEHHS Ui PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS W CBETOAMO/IA.

3aBUCUMOCTh COTPOTUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA TN TTOTIEPEYHOTO CeUSHUS U MaTepHuaa.

NccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHUU.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
Y OIICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0Obl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

UccnenoBanne pa3HOCTH MOTEHIIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CHJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padomot, NpaKmMuKym.

HccnenoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

MN3Mmepenune yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

UccnenoBanne 3aBUCUMOCTH CHUJIBI TOKa OT HaNpsKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

YBenuueHue npejaena u3MepeHus: amnepMerpa (BoJbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

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

NccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJEKTPOHHAs
MIPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBICHHS METAUIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTD.



DIIEKTpUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTD
MOJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoaa. [lomynpoBogHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUHA TOK B JJIEKTPOJUTAX. DJEKTPOIUTHYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DJIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monnus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE MPUMEHEHUE: TIa3opaspsiHble
JaMIIbl, AJIEKTPOHHO-TyueBass TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMOI, CBETOJAMOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA ATFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoii paspsa U NPOBOJAUMOCTb BO31yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

HaGmronenue snexktposnusa.

N3mepenue 3apsiga 0JHOBAJIECHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

CniocoObl u3Mepenus: GU3NIECKUX BEIUUYUH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUN, HCCIEAOBAHUM  3aBUCHUMOCTEU
¢u3nuecKknx BENMYMH, MPOBEpPKA MPEJIOKEHHBIX THUIOTE3 (BBIOOp 3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  OKCIECPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

Me:xxnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCSA C YYETOM CONEPIKATEIBHBIX MEXIPEAMETHBIX CBA3ECH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpa( il ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HAaydyHbId (DaKT, rumnoresa, (pUsmMyeckas BeJIWYMHA, 3aKOH,



TEOpus, HAONIOAEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJEIb, H3MEpPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1ad0paTOpusl.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas ¢yHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. TpuroHomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpesbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKH  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KalUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B )KHMBOU MPUpPOJIE.

Xumus: UCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE AaTOMOB U MOJEKYI,
MOJIb BEILleCTBAa, MOJSpHAas Macca, IMOJIydYeHHEe HaHOMATepUaioB, TEIJIOBbIE
CBOICTBa TBEPABIX TEJ, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAIUIbI, AIEKTPUUECKUE
CBOICTBa METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DJIEKTPOHHAs
MUKPOCKOTIHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTMYECKHE KOHCTPYKIMU
(KpoHIUTENH, peméryaTrble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMs
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JPYrHe), IBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHJULMOHEDP, TEXHOJIOIHH
HOJYyYeHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM YHUCJIE HAHOMATEpUaJoOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
ra3opaspsHble JIaMIIbl, TOJIYIPOBOHUKOBBIE PUOOPHI, TaJIbBAHUKA.

11 KIJACC

Paznen 4. dinekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEH. JINHUK MarHUTHOM MHAYKIIUH.

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

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

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

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



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IMPUMCHCHUC

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

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

KapTuna nuHMii MAarHUTHOM MHAYKIHMH TOJISL JJIMHHOTO MPSIMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenue nBuxkeHus my4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Mpunnun NeNCTBUS AIEKTPOU3MEPUTEITBHOTO npudopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

UccnenoBanue AeHCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHIYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIIEpA.

Tema 5. dnekmpomacHumnan uHOYKYuUsL.

SIBiieHne BJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uMHAyKOMU. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKIuu Dapajes.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

OJC mHAYKUMH B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MarHUTHOM
noJe.

[IpaBuno Jlenua.

NunykruBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenne camonHaykuu. J/1C caMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE IMPOUECCHl: MHAYKIMOHHAS
MeYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIn.

Jemoncmpauuu.

HaGmronenwne siBiIeHUS 2JIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tanenne marauTa B aJJIOMUHUEBOM (MeIHOW) TpyOe.

SIBneHre caMOMHIYKITUH.

NccnenoBanne 3aBucumoctd DJIC cCaMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CHUJIbI TOKA B IECIIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuUKym.

UccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOM UHIYKITUU.

OrnpeneneHue NHIYKIMY BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAHWYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX IHEPreTUUYECKOTO U
KMHEMATUYECKOTO OMUCAHUA.

Amvmnryna u ¢daza kosnebanuil. CBS3b aMIUTUTYbl KOJEOAHUW HCXOIHOU
BEJIMYUHBI C aMIUIUTYJaMU KojieO0aHuii e€ CKOPOCTU U YCKOPEHHSI.

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

[TonsTue o 3aryxatouux Konebanusx. BeiHykaeHubie konebanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

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

Hemoncmpauuu.

3anuch KoJIeOaTEIHHOTO JIBKCHHUS.

HaGmronenrne He3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIEOaHWI rpy3a HA HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaronmx Kojie0aHUi U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJI€OAHHI OT COMPOTUBICHUS.

UccnenoBanne konebOaHui Trpy3a Ha MacCUBHOW MPYXKUHE C UEIbIO
dbopMupOBaHUS TIPEACTABICHUA 00 HI€aTbHON MOIETTH IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMs FHEPTUU NPU KOJIEOAHUSAX Ipy3a Ha MPYKUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padbomot, NpaKmMuKym.



W3mepenune mnepuoaa CBOOOJHBIX KOJEOAHMH HUTSAHOIO M IPYKHUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0O/€ KOJIeOaHUI Ha YIIPYroM MOJIBECE.

N3ydeHnne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUIMTYbI 3aTyXaIOUX KOJIeOaHUH.

HccnenoBanre BbIHYKIEHHbBIX KOJIEOAHUH.

Tema 2. dnekmpomacHumHubsle Ko1e0aAHUAL.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa C aMIUTUTYAON CUJIbl TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BreinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJIeOaHMs.

[lepeMennblii TOK. MOITHOCT, TIEPEMEHHOIO0 TOKAa. AMIUIMTYIHOEC U
JIEUCTBYIOIIEE 3HAYEHHWE CUJIBI TOKa W HANpsDKEHUs MpU pa3indHou  (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepempadya W moTpediIeHUE
BJIEKTPUYECKON SHEPTHH.

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

TexHUYeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIUHUHU dJIEKTpoIepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMUX 3JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTpOMarHuTHOTO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTH M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

VY eTpoicTBO U IPUHLIUIL IEUCTBUS TpaHCcPopmaTopa.



Mopaenb TMHUM 3JeKTponepeadH.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomaol, npaKkmuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue 31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunbie u
OpojoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

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

[IIymoBoe 3arpsi3sHEHNE OKpPYKAIOUIEH CPeIbl.

DONEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)XXE€HUE,  MpeJIOMIICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIUs.

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

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIBTPa3BYKOBasi JUAarHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobiromeecs T€10 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepennnm u qudpakiini MEXaHUIECKUX BOJIH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHUIA.

HccnenoBaHnue  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH: OTpa’KeHHUE,
MpesioMIICHUE, MOSIpu3aIus, Tudpakus, “HTephepeHITHS.

O6Hapy:xeHue nH(PaKpacHOTO U yIbTPaPUOIETOBOTO U3TYUCHUH.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.



N3ydyeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpAmonHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOIHOU cpene. JIyu cera.
To4yeuyHbIli HCTOYHUK CBETA.

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

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONIOTHBIN NMOKa3aTelb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEX0/€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

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

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOrO BHYTPEHHETO
OTpPa’KEHHUS.

CobOuparome W pacceuBaromiyie JUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWJIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM C(hEepU4ecKOor JTUH3BI OT €€ T€OMETPUH U OTHOCUTEIBHOTO
I10KA3aTelIsi MPEJIOMIICHHUS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

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

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. ['11a3 kak onTuueckas
cucTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBas ontuka. MuaTtepdepennuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€pPEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBeta. JudpakimoHHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckue yCTpOWCTBA M TEXHOJOTHYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIUOHHBIN amnmnapaT, MpOCBETICHUE
OTITHUKH, BOJIOKOHHAS ONITHKA, TUPPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccenenoBanne npenomMiaeHus CBETa.

HabmroneHue moiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

N3mepenue nokazaress NpeJoMIIeHUs CTEKIA.

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

N3mepenune HoKycHOTro pacCTOSHUS paCcCEUBAIOIIMNX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3HI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOISIPU3AINH CBETA.

N3ydeHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPUKA.

N3yuenue nnTepdepenHiinm 1a3epHoro U3IyuyeHus Ha IBYX IIETIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qupaKkImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOM BOJIHBI.

[Tonmy4yeHue crekTpa U3Iy4eHHUS] CBETOMOA TIPU MOMOIIN AUGPAKIIUOHHOM
PELIETKH.

Pa3znen 6. OcHOBBI cienMAIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['pannupl  NpUMEHMMOCTHM — KJIacCMYeCKOM  MexaHuku.  [loctynatsl
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeobGpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeyieHUe
BPEMEHHU M COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YaCTULIbI. DHEPIUs
ITOKOSI.



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

VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

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

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

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

@DOTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

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

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer I1. H.
JleOeneBa.

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

Crneunduka n3mepenuit B Mukpomupe. COOTHOIICHHs] HEoNpeaeaEéHHOCTeN
I'eiizenbepra.

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

Jemoncmpauuu.

®doTor(ppeKT Ha YyCTAaHOBKE ¢ TMHKOBOM IIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceeroguog.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Hccnenosanue ¢poTope3ucTopa.

N3mepenue nmocrosaaol [Inanka Ha ocHOBe HccienoBanus GoTodddekxra.

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

Tema 2. @usuxka amoma.

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

[Moctynarsl bopa. U3nydyenue u nornoiieHue (OTOHOB MPHU MEPEX0/ie aTOMa
C OHOTO YPOBHSI DHEPIUU HA APYTOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHU4YeCKne yCTPOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: CHEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomot, nPAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMAapHOTO BOJIOPOJAa M U3MEPEHUE
nocTtostHHOM PunGepra.

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

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucno sijapa. M30Tonsl.

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

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHuE paJrOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EctecTBenHbl (hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OJKOJIOTUYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozasl perucTpaly U UCCIIEIOBAHMS DIIEMEHTAPHBIX YACTHII.

OyHAaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNITOHBL.
[IpencraBnenue o CtangapTHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

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

EnunctBo przmdeckoit KapTUHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: TO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSAEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

HccnenoBanne TpeKOB 4acTHIL (11O TOTOBBIM (hoTOrpadusim).

HccnenoBanne pagnoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. lIpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

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

Bun 3Bé3nnoro neba. Co3Be3gusi, sipKkue 3BE3NBI, IUIAHETHI, UX BUIUMOE
JBH>KCHUE.

Conneynas cucrema.

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

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CreKTpalibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]l TJIABHOM MOCJIEN0BATEIbHOCTU. BHYTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Boitonu CojHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'amaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. Pagnoranaktuku u kBazapbl. YEpHbBIE OBIPBI B sSapax
rajakTHK.

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

Macmrabnas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsT OTPEeeHHs TOJI0KEeHHsSI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/uss CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonennst B Temeckon JIyHBI, IUIaHET, TYMaHHOCTEH M 3BE3IHBIX
CKOIUICHUHU.

Du3rYeCKUil MPAKTHKYM.

Cnioco0b1 m3Mepenus: GU3NIECKUX BEIMYUH C UCIIOIB30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCUTEIIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UIECKUX BEIIMYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

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

O0o0maroiIee MOBTOPEHUE.



O600uIeHne U cucTeMaTH3alus COJIEp KaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konedanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznkay», «3IEMEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3ukm u  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U ATHUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (HPU3UKU
Y aCTPOHOMMM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYCHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIIEeH,  OOBSICHUTENbHOM M  MPOTHOCTHYECKOW  (DYHKIMIA
(dusznueckoi Teopuu, poiib PU3NUECKON TeOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 ¢u3MUeCKOW KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEICTABICHUI O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 knacce
OCYIIECTBIISIETCS] C YYETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmusie noHaAmMuUA, C6A3AHHBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HanuA: SABIICHUE, HAay4HbIH (DakT, runoresa, (U3MUecKas BEJIMYMHA, 3aKOH,
TEOopus, HaONIOJCHHE, OKCIEPUMEHT, MOJCIUPOBaHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHUH, U3MEPUTEbHBIE TPUOOPHI, IUGPOBas Ta00paTOPHSI.

Mamemamuxka: pelIEHUE CHCTEMBbl YpaBHEHHI. TpHUroHOMETpuUYecKHe
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO. BEKTOPBI M MX NPOEKUUH HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 3nMeMeHTapHBIX (QYyHKIUN. [Ipu3Haku mnogo0ust TPEYroJbHUKOB,
ompeiesIeHne TUIONIaau TUIOCKUX GUryp u 00bEMa Tel.

Buonozua: »snextpuyeckue SIBICHHS B KUBOM MpUpoJE, KoJeOaTelbHbIE
IOBWKEHHUS B JKMBOM TMPUPOJE, DKOJIOTMYECKHME PHUCKH TIpU MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE 3arpsA3HEHHE  OKPYXKAIIIEeW  Cpelbl,
yJIBTPa3ByKOBasi JMAarHOCTHKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B IKUBOMU
IIPUPOJE.

Xumusn: CTPOEHUE aTOMOB M MOJIEKYJ, KpUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TEJI, MEXaHM3Mbl OOpa30BaHMsA KPUCTAJUINYECKOM pEHIETKH, CIIEKTPaJbHBINI
aHaIN3.

I'eocpagpua: wmarnutHble TIONIOCA 3€MJIM, 3alle)KM MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SIKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JIMHUM 3JIEKTpONepead, 3IeKTPOABUraTeNb, pajap, paIuonpUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTHKA, COJHEYHAasl Oarapesi, CIIyTHUKOBbIE
MIPUEMHHKHY, SIICPHAsA SJHEPTEeTUKA U DKOJIOTNYECKUE aCIIEKThI €€ pa3BUTHA.



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

JIMYHOCTHBIE PE3YJIBTATHBI

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

IPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOH  MO3UIMU  OOYYalOIIErocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

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

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

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

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOM AEATEIBHOCTH.

NATPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMHUPOBAHHOCTH POCCUICKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJA B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLIEHHWE K MHpPY, BKJIIOUYAS OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (HU3NUECKON HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HMHTEPEC K Pa3IMYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3NKOW W TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun u peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €aMOOOpa3OBaHUIO B
00yacTH (GU3HKHU Ha TPOTSHKCHUH BCEH KU3HHU.

IKOJIOIrH4€¢CKOIro BOCIIMTaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

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

pacliMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 0 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITENIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHHUs] (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eiicTBUA:

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

OTIPE/ICTISATh IETH JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUST B pacCMaTpUBAEMBIX
(bu3HUECKUX SABICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB IEJISIM, OIEHUBATH PUCKHU MOCJIECICTBHIA JIEATETLHOCTH;
KOOPJMHUPOBATh W  BBIONHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBI/IﬂI

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITHUSIMUA U METOJaMU
bu3nUYecKol HayKH;



BJaJE€Th  HABbIKAMH  y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKU, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
coJiep KaHus, TPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUS;

BJIAJETh BHUJIAMHU JCSATEIBHOCTH IO TMOJYYCHUIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX yUCOHBIX
CUTyallusIX, B TOM YHCJIE MPU CO3JaHUU YYCOHBIX IMPOEKTOB B 00JIACTH
buzuKy;

BBISBJIATh MPUYUHHO-CICACTBEHHBIC CBS3W M aKTyaJM3UPOBaTh 3ajady,
BBIIBUTATh THIOTE3y €€ penieHus, HaxOAuUTh apryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a7aBaTh MapaMeTPbl U KPUTCPUU
pEIICHHSI;

aHAJTM3UPOBATh TIOJIYUYEHHBIE B XOJI€ pEIIeHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECKU OIICHUBATH MX JIOCTOBEPHOCTD, IIPOTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIJIOBHUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JEATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTHh 3HAHUA MO0 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUYCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIE UJICH, NPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH POOJIEMBI U 33/1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmei:

BJI/ICTh HABBIKAMHU TOJYy4YeHUs MHPOpMANUU (PU3NYECKOTO COACpKaHUs
U3 HCTOYHMKOB PA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETalni0 HH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBA HWHMOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TPEeOOBaHUN HPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHWS B PA3NHYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HHQPOpMAlMU U UEJIEBOM ayIUTOPUHU, BbIOUpas
ONTUMAIbHYIO (OPMY MPEACTABICHUS U BU3yaIU3aLIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Ypokax (HU3MKM U BO BHEYPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

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

IIOHUMaTh W UCIOJb30BaThb  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYaITbHON paOOThI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C yuy€TOM OO0IIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOI'0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
NEUCTBUH, pacnpeieNsiTh poJid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM pabOThI;

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

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

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEAEHUE B Pa3IMYHBIX
CUTyallUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYLIECTBIIATh  IMO3HABATEIBHYIO JE€ATEIIBHOCTh B
obrmacth (GU3NKA U aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyTHpoBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX U KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHNH;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAHUIMH B 00JacTH
(¢U3HKHU, TOCTOSTHHO TOBHINIATH CBOW 0OpA30BaTENbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTEJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

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

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO NPUHUMATH PELICHUS MO MX
CHIKEHHUIO;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTHOKH.

B mporecce A0CTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
buszuke Ui ypoBHS cpeAHero ooOimero o0pa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN UHTEJUICKT, IIpEATOoJIararomnii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CIHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHAIFHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOMN
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEICHHUE, CIOCOOHOCTH aJanTUPOBATHCS K
HMOIIMOHATBFHBIM W3MEHEHHUSIM U TPOSIBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IEeTH
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIMOCOOHOCTh TMOHMMATh 3MOIMOHAJIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAWBATh
OTHONICHHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3ysibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUIM:

MOHUMATh POJb (PU3UKK B  SKOHOMHYECKOH, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOM M J3THYECKOM cdepax [eAaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAay4YHON KapTHHE MUpAa,
3HAYEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOW  (yHKIUN  Qu3nueckoll Teopun —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUDPA;

pa3niuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (u3nyeckux Teln u
npolLeccoB (SIBIEHUMN): HHepLHalbHAasg CcHCTeMa OTCYETa, abCOJIIOTHO
TBEPAOE TEJIO, MaTepuajgbHas TOYKa, PABHOYCKOPEHHOE JIBUKEHUE,
CBOOOJIHOE TmMajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIFOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpPUCTAJUIMYECKOT0) Tella, UeaJbHbIid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJHOE 3JIEKTPUUECKOE T0JIE;

pa3nmuyarh yCJOBHS (TpaHUIbI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMM xapakTep (GyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAHHMYECKHE TMPOLECCHl U SIBIICHUA,
UCII0JIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBMXKCHHS, (POPMYJIbl KMHEMATHUKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi ['amuiess miii CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCAa U MEXaHHYECKON
SHEPIuM, CBSI3b pabOThl CUJIBI C W3MEHEHHUEM MEXAHHMYECKOM SHEpruu,
yCIOBUSl pAaBHOBECUS TBEPAOro Tena), MPU HTOM UCIOJIb30BATH
MaTeMaTH4IeCKOe BBIPA)KCHUE 3aKOHOB, YKa3bIBaTh YCIHOBUS
NIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TIpeoOpa3oBanuii ['anunes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TSATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJAVMHAMUKHU (CBSI3b JIABJICHUS MJACAIBHOTO Ta3a Cco CcpeaHei
KUHETHUYECKOW DJHEPIruel TEIUIOBOTO ABHXKEHUS M KOHIICHTPALHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BELIECTBA CO CPEIHENM KHHETUYECKOU
SHEPrueu TEIIOBOTO JBMIKCHMS €r0 YacCTHIl, CBA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpalMEd MOJIEKYJI M €ro TEeMIEpaTypor, ypaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpaHEHMS HPHEPIHM B TEIJIOBBIX MPOIECCaxX), IPU ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneipona;

aQHAJU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBICHUS, WCHOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKH (3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJI, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MOJIEH, MPU 3TOM YKa3biBasg yCJIOBUSA NPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Uil ydacTka
Henu U JJIs 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl W SIBJICHUS, HMCIOJIb3YSl BEJIUYWHBIL:
NEpPEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAJIbHAsl DJHEpPrus, KUHETUYECKas
SHEPrusi, MEeXaHW4yecKasi SHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHUJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHS, MOIIHOCTD,
SHEPrusl B3aUMOJCUCTBUA Tena ¢ 3emuiéil BOMM3UM €€ TOBEPXHOCTH,
SHEpPrusi ynpyrol aedopmanid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomoTHas TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paboTa UACAIbHOIO Tasa,
OTHOCUTEJIbHAsl BIIAXKHOCTh Bo3ayxa, KIIJI wupeansHOro TtemioBoro
JBUTATEIS; JJIEKTPUUECKOE I0JIEe, HANPSXKEHHOCTD AJIEKTPUYECKOrO IMOJIs,
HaIpsDKEHHOCTh  TIOJIST TOYEYHOI'O 3apsila WIM 3apspKEHHOrO 11apa B
BAKyyM€ U B JHDJICKTPUKE, NOTEHLUHAT 3JIEKTPOCTATUYECKOrO MOJIs,
Pa3sHOCTh  IOTEHUMAJIOB,  JJICKTPOABMXKYILAsl  CWJa, CHJIa  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENH C II0CJIEIO0BATEIbHBIM U
NapaJuIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUIECKOrO MOJIA
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  TPOTECKAHUsS  (PUBNYECKUX  SBICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTULl BEIIECTBA,
TEIUIOBOE paBHOBecHe, OPOYHOBCKOE NBUKEHHUE, nuddy3us, ucrnapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, JEKTPU3ALHUs TEJ, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OTHOW (PU3NUYECKON BEIIMUUHBI OT
OPYrol €  HCHOJb30BAHWMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh pPE3YIbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUAE TpaduUKOB C Yy4E€TOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IENaTh BBIBOIBI IO pe3ybTaTaM
HCCJICIOBAHMSI,;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPECHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC IMOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJMUTE OIBITHI IO MPOBEPKE MPEITIOKECHHOW THUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAITBHYIO YCTaHOBKY, aHAJTU3HUPOBAThH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce IMPEIIOKCHHOU
TUIIOTE3HI;

coOro1aTh TpaBmiIa 0€30MacHOTO TPY/a MPH MPOBEACHUM HCCIICIOBAHUN
B paMKax y4eOHOTO DOKCIEpPHMEHTa, TMpakTUKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOM W HESIBHO 3aJIaHHOH
¢u3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeUarolield TpeOOBaHUAM  3ajayw,
NPUMCHATHL  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU KMCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUTH PAcYEThl HA OCHOBAHUU MUMEIOLIUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNIbTaThl U KOPPEKTUPOBATH METOIbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX PE3YyIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MpUMEHEHUs 3HAHWM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPAlMd 3HAHUN U3 IPYTUX
IIPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
[IEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHEC SBJICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB pa0OThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUHUCKUX W 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOACTBEHHOM
JESITETPHOCTH YEJIOBEKA, CBS3aHHOW C (DU3MYECKUMHU TPOIECCAMH, C
MO3UIIUN IKOJOTUIECKON OE30MaCHOCTH, MPEACTABICHUN O PAIlMOHATIBHOM
MPUPOAOIIONB30BAHNN, & TAKKE€ PA3yMHOM HCIIONB30BAHUU JOCTHKCHUM
HAyKd W TEXHOJOTHUH IS JajdbHEHIIeTO pa3BUTHS YEIOBEUYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popmMalmeil (Hu3nIecKkoro
ColepKaHUsl C MCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKa, NEepepadOTKM M MPEAbSBICHHUS Yy4eOHOU U
HAyYHO-TNOMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uHpOpMALMK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(OpPMAUI0O M  OLEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaiIM3a UCTOYHUKA UH(POpPMALIUK;

POSIBIIATH OpraHu3alOHHbIE U M03HABATEJIbHBIC YMEHUS
CaMOCTOATEILHOTO  NPUOOPETeHHs  HOBBIX 3HAHUM B Ipolecce
BBITMIOJTHEHUS TPOCKTHBIX U y4E€OHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX pOJEH,
IUTAHUPOBATH Pa0OTy TPYIIIbI, PAIMOHAIBHO PACIIPENCIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBaeMOM TPOOIEMBbI;

IPOSBIATh MOTHBALIMIO K Oyaymieil mpogecCuoHaIbHON JAESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

K xonny oOyuenust B 11 knacce mpenMeTHbIE pe3yJbTaThbl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh Ppoib (U3UKK B DIKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax AesITeIbHOCTH YelIOBEeKa, POJib U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOW KapTWHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH 4YEJIOBEKA MW  JAIBHECWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHOM, CHCTEMATU3UPYIONIEH,
OOBSICHUTEIPHON W TPOTHOCTUYECKOW (GYHKIHMH (U3UIECKOW TEOPUH —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, poiab GU3NUIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUN O IPUPOIE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Ten U
MPOILIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUYECKOE U OJIHOPOJHOE
MarHuTHOE TOJIS, TAPMOHUYECKHE KOJIeOaHUs, MaTEMaTUICCKUN MasSTHUK,
WJICATbHBIN TMPYXWHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIBHBIN
KoJIeOaTenbHbII KOHTYD, TOHKAs JMH3a, MOJENICH aToMa, aTOMHOTO s7pa U
KBAaHTOBOM MOJICJIIHN CBETA;

pa3iuyath YCJIOBHUS (TpaHULbI, O0JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, npaBuino  Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTHIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTYyJaThl  CIEUHUAIBbHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUS] ~ KBaHTOBOM  (u3uku  (ypaBHeHuEe  ODWHIITEHHA IS
dororddexra, mnepBblii U BTOpod moctynatel bopa, npuHUUMI
COOTHOILIEHUs HeomnpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUHU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKUE MPOLECCHl M SBJICHHS, HMCIOJb3YysSd BEITUYUHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTaTUYECKOTO
MOJIsl, PAa3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, UHIYKTHUBHOCTbD,
AJIEKTPOJIBWKYILAsl CHJIAa CAMOMHAYKLHH, SHEPIUs MArHUTHOTO IOJI
IPOBOJHUKA C TOKOM, PEISITUBUCTCKUM MMIIyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTHULbl, PHEPIUs U HUMITYJIbC (POTOHA,
MacCOBO€ YHCIIO U 3apsizl Apa, SHEPT U CBSI3U SAPa;

OOBSICHATHL  OCOOEHHOCTM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHIYKIUS,, CAMOMHIYKIUS, PE30HAHC, MHTephEepEeHLINs
BOJIH, Judpakuus, JIuUCHEepcus, IOJHOE BHYTPEHHEE OTpaKeHHe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TraMMa-u3iydeHue sjep, (u3nyecKkue MNPUHIUMBI CHEKTPaTIbHOI'O
aHanu3a u padoThI Ja3epa;

ONpENENATh HAIPaBICHUE WHIAYKLUWHA MAarHUTHOTIO MOJS NPOBOJHHUKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH M300pakeHHE, CO3AaBaeMoe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XapAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJAraIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl U1 aHanu3a H  OOBSICHEHHsS (U3MYECKUX  IPOIECCOB,
OPOUCXOJAIIUX B 3BE34aX, B 3BE3IHBIX CUCTEMAaxX, B MEXKIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, SBOJIIOINM 3BE31 U BeeneHHo;
IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
HCIIOJIb30BAaHUEM INPSIMBIX HW3MEPEHUN, MpPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (DUKCHUPOBATh  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWH, JenaTh BBIBOABI IO  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3HUECKUX BEIUYUH, TPU OSTOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: MIIAaHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IBI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
co0roIaTh TpaBwiia 6€30MacHOro TPyla IpU MPOBEACHUH HCCIIeTOBAaHUN
B pamMKax y4eOHOro DOKCIepUMEHTa, MpPaKTHKymMa ©  y4eOHO-
MCCIICJIOBATEIILCKOM W TPOEKTHON JIEATENBHOCTH C WCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYIOBaHMS;

pemats pacdy€THbIC 3aJaddl C SIBHO 3aJaHHOW W HESBHO 3aJlaHHOU
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWW AaHAJIM3a YCIOBUS BHIOMpATh
¢u3nyecKkue MOMENH, OTBEYAIOIIUe TPeOOBaHUSAM 3aqadyd, TPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY HCIOJNB30BAHMM MaTeMaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PAacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/BI PELIECHUS C YUYETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3zeloB Kypca (QU3UKH, a TAaKKE WHTETpallMi 3HaHUN U3 IPYruX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY pacCy>KICHHUI ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKHe SBICHUS;

UCTOJIb30BaTh TEOPETUYECKUE 3HAHMS [UIsI OOBSICHEHHUS OCHOBHBIX
OPUHIUIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOAMTH MPUMEPHl BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (DU3MUYECKUMHU TPOLECCaMH, C
MO3HUIMNA SKOJOTHYECKON Oe30MacHOCTH, MPEACTABICHUI O palliOHATBLHOM
MPUPOIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUHM JOCTHXKEHUU



HAYKA W TEXHOJOIMUA [ JAJbHEHIIETO Pa3BUTUSA YEIOBEYECKOIO
o0111ecTBa;

MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popMalueil (Hu3nIecKkoro
COJIEpKaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUH, TP 3TOM HCHOJb30BaTh COBPEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu W TpPEeAbsBICHUS Yy4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uH(opMaluK, TOIYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTM3UPOBATh  MMOJydyaemMylo  HMHGOpMalMlO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(pOopMaIy;

POSIBIISTH OpraHU3aIMOHHBIE | IO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POEKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINE C WCIOJHEHHEM pa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATH PAOOTY TPYIIIBI, PAIMOHATBLHO PACTIPEACIISITh ACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHUBATh BKJAJ KaXKJIOTrO W3
YYaCTHUKOB IPYMIIBI B PEIICHUE PAaCCMaTPUBAEMOM TIPOOIIEMBI;

IPOSIBJISATh MOTUBAIIMIO K OyayIie npodecCHOHATbHONU MeATeIbHOCTH T10
CIIENUATBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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1.2 DneKTpOMarHuTHast MHIAYKLNS 13 1 https://m.edsoo.ru/UON2POT6H
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannyeckue Koyie0aHus 10 https://m.edsoo.ru/K1L 1DOL8J
2.2 DneKTpOMarHUTHbIE KOJeOaHus 15 https://m.edsoo.ru/H6D3K8DSE
MexaHn4YeCcKue U 3JIEKTPOMArHUTHBIE
2.3 10 1 https://m.edsoo.ru/N209RIH7X
BOJIHBI
24 OnTuka 25 1 https://m.edsoo.ru/DOC7Q9W3B
Hroro mo pazgeny 60
Pasgen 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH
3.1 Ochosbl CTO 5 1 https://m.edsoo.ru/F1Z7S2G2K
Hroro no paszneny 5
Pa3nesn 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOTHOBOM JTyanu3m 15 https://m.edsoo.ru/X1MSHS5Z4T
4.2 duszuka aroma 5 https://m.edsoo.ru/F4K2T4737Z
4.3 (DUsHKa ATOMHOTO /1pa  SEMCHTAPHEIX 5 https:/m.edsoo.ri/C2G6W6K4A
YacTHIL




Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DJIEeMEHTHI aCTPOHOMUU U aCTPO(PU3UKH 12 https://m.edsoo.ru/B3T9D4TIN

Hroro no pazneny 12

Pazznen 6. ®PU3HUECKHWI MPAKTUKYM

6.1 @uU3NYECKUN NPAKTUKYM 16 16 https://m.edsoo.ru/E9X2G8KSN

Hroro no pazgeny 16

Paszpen 7. OBOBITAIOIIEE IIOBTOPEHUE

Cucrtemaruzanusa 1 0000IIeHne
7.1 HPCAMETHOTO COACPARATILL I OTIBITA 15 https://m.edsoo.ru/B4EOGOFSD

NEeSITSIILHOCTH, TPHOOPETEHHOTO MTPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos

Hroro no pazneny 15

Pe3epBHOE Bpemst 10 https://m.edsoo.ru/U9B9H4J1E

OBIIEE KOJIMYECTBO YACOB I10 170 4 16

[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos
Ne Mara DJIeKTpOHHbIe NN poBbIe

Tema ypoka KonTpoabnsbie | IlpakTHueckue
n/n Bceero H3y4eHHusi | oOpa3oBaTe/IbHbIE pecypchl

padoThI padoThI

duszuka — aMeHTaJIbHagd HayKa
bynn YK 1 https://m.eds00.ru/I0S 1E3QTI

0 TpupoJie

Hayunsb1it MeTo1 o3HaHus 1
2 METO/IbI HCCIe0BaHUs (PU3NUECKUX 1 https://m.edsoo.ru/Y7B1P2J7J

SIBJICHUU

DKCIEPUMEHT U TEOPHUS B MPOILIECCE
3 no3HaHus npupoisl. Habmonenue u 1 https://m.edsoo.ru/X1B7G702U

IKCIIEPUMEHT B (hU3HKE

Crioco6b! u3MepeHus GPU3NIECKIX
1 https://m.edsoo.ru/P7V3L7TOY

BCJINYUH

AGCOIOTHAS M OTHOCUTEIbHAS
5 MOrPEITHOCTH U3MEPEHUI 1 https://m.edsoo.ru/N2N7U7W7K

(1)I/I3I/ILI€CKI/IX BCJIIMYNH

MopenupoBanue B ¢pusuke. Ponb u
MecTo (PM3UKH B POPMUPOBAHUHT
6 COBPEMEHHOI HAyYHOU KapTUHBI 1 https://m.edsoo.ru/DSFSNOUOL

MHpA, B IPAKTUYECKOU
IEeITEIbHOCTH JII0ACH

MexaHn4ecKoe JIBHMKEHHE. Cucrema

otcyetra. OTHOCUTEIHLHOCTD
7 1 https://m.eds00.ru/G4T8GOV6M
MexaHu4eckoro aBuxeHus. [Ipsamas

n O6paTHa$[ 3aJa4u MCXaHHUKHU




Pannyc-Bexkrop MarepuanbHOU
TOYKH, €r0 IIPOEKIUU HA OCH
KoopauHar. TpaekTopusi.
[lepememienue. Cxkopocts. Mx
IIPOEKLIMU HA OCU KOOPJAUHAT

https://m.edso0.ru/P2N8O8G3F

PaBHOMEpPHOE ITPAMONIMHENHOE
nsuxkenue. ['paduyeckoe onvcanue
PaBHOMEPHOTO MPSIMOJIMHEWHOTO
JIBUKCHUS

https://m.edsoo.ru/Q1PSM4L7E

10

CrnoxeHue nepeMeleHnii u
ckopocrtei. Pemenue 3agau

https://m.edso0.ru/D2V5X0UOW

11

HepaBHOoMepHOE 1BMKEHME.

MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.

[IpsimonrHENHOE TBUKEHUE C
MTOCTOSTHHBIM YCKOPEHUEM

https://m.edsoo.ru/C2I13U1 00N

12

I'paduueckoe onmcanme
MPSIMOJIMHEHHOTO JIBHKCHHS C
MOCTOSTHHBIM YCKOPEHUEM

https://m.edsoo.ru/W708JOF8U

13

CBoboaHoe majienre. Y cCKopeHue
CcBOOOIHOTO MaJecHMs. 3aBUCHMOCTD
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS
OT BPEMEHH M MX TpaduKu

https://m.edsoo.ru/KSH8X3Z8N

14

I[BI/I)KeHI/IC TCIa, 6pOI_HeHHOI‘O Iona
YIJIOM K TOPU30HTY

https://m.edsoo.ru/P6B6V2M6S

15

KpuBonmHeiiHOe nBUXKEHUE.
JIBr>KeHHe 10 OKPYKHOCTH.
VYrnoBas v JIMHENHAs CKOPOCTb.
[Iepuon u yacrora.
LlerTpOoCTpEMUTENBHOE U MTOJTHOE

https://m.eds00.ru/O7B9G5C5V




YCKOpEHHE

16

KonTtposneHas paboTa o teme
"Kunemaruka"

https://m.edsoo.ru/P9D8U7BSH

17

[IepBs1ii 3ak0H HproTOHA.
NHepupnanpHble CUCTEMBI OTCYETA.
[IpuHIHAIT OTHOCUTENBHOCTH
lNanmnes. HennepumanbHbie
CUCTEMBI OTCUETA

https://m.edsoo.ru/R7THSK7K9T

18

Cuna. PaBHoielicTBytOIIas cuJa.
Bropoii 3akon Herotona. Macca

https://m.edsoo.ru/W9H405J1M

19

B3anmonerictue ten. Tperuit
3akoH HproToHa

https://m.edsoo.ru/Y9A4K9I2V

20

[IpyHIMN cynepno3unuu Cuil.
Pemenue 3aga4 Ha npUMEHEHUE
3akoHoB HeroToHa

https://m.eds00.ru/B2A9S1G2Y

21

3aKO0H BCEMHPHOTO TATOTEHUS.
DKBUBAJICHTHOCTh TPABUTALIMOHHOM
Y UHEPTHOM MacChl

https://m.edsoo.ru/K1Z1L0Z1R

22

Cuna TsKeCTH M YCKOpeHHe
CBOOOJHOTO MaICHUS

https://m.edso00.ru/G4U505J5N

23

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITYTHHKOB. [lepBas
KOCMHMYECKasi CKOPOCTb. 3aKOHBI
Kennepa

https://m.eds00.ru/B9O8S2X5U

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/ W4M4L0OE2U

25

Cuna tpenus. [Ipupona v BUIbI CUIT
TpeHusl. [[BuKeHHEe B KUAKOCTU U

https://m.edsoo.ru/DOWOM4NOP




rase ¢ yu€ToM CHUJIbl COIIPOTUBIICHUS
cpeabl

26

Jasnenue. ['mapocrarnyeckoe
nasnenue. Cuia Apxumena

https://m.edsoo.ru/O9TOE7L7P

27

AOCOJIIOTHO TBEPJIOE TEJIO.
[MoctynaTensHOE W BpalaTeIbHOE
ABUIXXCHUEC TBECPAOTO TCJIa

https://m.edsoo.ru/L2Y2V6MIN

28

MoMEeHT CHITBI OTHOCHUTEIBEHO OCH
BpateHus. [limevo cumbl

https://m.edsoo.ru/M702D3B4Q

29

CrnoxeHue cuil, MIPUIIOKEHHBIX K
TBepAoMy Teny. LlenTp Tspkectu
Tena. Y CIOBUsI PABHOBECHS
TBEpAOTO Tena. Bunpl paBHOBECUS

https://m.edsoo.ru/B4N7S60Q8V

30

Pemrenue 3agau

https://m.eds00.ru/G1 WIX9RS5K

31

KonTtponsHas padoTa o Teme
"Ilnnamuka. CtaTuka TBEpAOTO
Tena"

https://m.edsoo.ru/K7X4D279A

32

Nmnynbc maTepuasbHON TOUKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
LenTp Macc cucTembl
MaTepHualbHBIX TOYeK. Teopema o
JBUKEHHUH LIEHTPa Macc

https://m.edsoo.ru/X2M8A4D1V

33

I/IMHy.]'ILC CHJIBI U U3BMCHCHUC
HUMITyJIbCa TCJIaA. 3aKkoH COXpaHCHUA
HUMITYJIbCA. PeakTuBHOE ABHKEHHUE

https://m.edsoo.ru/H4V2Y1S 1IN

34

MoMeHT uMItysibca MaTepUAIILHON
Toyku. [Ipencrasienue o
COXpaHEHUU MOMEHTA UMIIYJIbCA B

https://m.edsoo0.ru/NOYOCS5X8F




HCHTpPAJIbHbIX MOJIAX

35

Pemenue 3amau

https://m.edsoo.ru/KSE4E7T8C

36

PaGora cuibl Ha ManioM U Ha
KOHCYHOM IICPCMCIICHUU.
I'padmaeckoe npepcraBneHne
paboThI cHiTbl. MOIITHOCTH CHITBI

https://m.edsoo.ru/J6Y7G1P6U

37

Kunernueckas sneprus. Teopema
00 M3MEHEHNN KUHETHYECKON
OHEPTUHn MaTepHaanoﬁ TOYKHU

https://m.edsoo.ru/S4JOG3F7F

38

IToreHnmanbpHBIE K
HEMOTEHIUAJIbHBIEC CHIIBI.
[TorenumansHas 3Heprus. Bropas
KOCMHUYECKasi CKOPOCTh

https://m.edsoo.ru/V6DOK4X1K

39

TpeTbst KOCMHUYECKasE CKOPOCTb.
CBs13b paOOTHI HEMOTEHIIUATBHBIX
CHJI C UBMEHEHUEM MeXaHU4eCKOU
SHEPrUU CHUCTEMBI TeJl. 3aKOH
COXPAaHEHHUS MEXaHUYECKON
SHEpPruu

https://m.eds00.ru/O4W7V2Q7F

40

Ynpyrue u Heynpyrue
CTOJIKHOBEHUS. YpaBHEHUE

bepuynnu st uneansHon
JKUJIKOCTH

https://m.edsoo.ru/Q7M5SM 104X

41

KonTposnpHas paboTa o teme
"3aKOHBI COXPAHEHHUS B MEXaHUKE"

https://m.edsoo.ru/VSAOM7VOM

42

Pa3Butune npenacrasieHui o
npupojie TermioTsl. OCHOBHBIE
nonoxxennst MKT. Auddyzus.

https://m.edsoo.ru/Z27Z1K6Q91




bpoyHOBCKOE ABUXKEHUE

Crpoenue ra3000pa3HbIX, KUIAKHX U

TBEPABIX TeN. XapaKTep ABUKEHUS

43 . https://m.eds0o.ru/B9B2G71.9X
Y B3aUMOJICHCTBUS YaCTHI]
BEIIECTBA
Macca u pazmepsl MOJIEKYJT

44 (atromoB). KonnuecTBo BemiecTsa. https://m.edsoo.ru/ESOSUIW7T
[Tocrosinnas ABoraapo

45 | [ewmeparypa. Tensosoe https:/m.edsoo.ru/A4X STEH2F
paBHoBecue. [lkana [{enbcust

46 Pemenue 3amau https://m.edsoo.ru/C4K6RIL3P

47 Wneanpuerii ra3. I'a3oBbIe 3aKOHBI https://m.edsoo.ru/BSO7R9S5X

48 ypaBH?HHe Menperneesa- https://m.edsoo.ru/KOB8I1O7F
Knaneiipona. Pemenne 3amau

4o | AbcomoTHAT TEMNEPATYpA. SaKoH https:/m.edsoo.ru/J8UOO3U0Q
JanpToHa
N3omporiecchl B UjieaqibHOM rase ¢

50 MOCTOSIHHBIM KOJIMYECTBOM https://m.edsoo.ru/U2Z5G1F6C
BEIIECTBA
I'paduueckoe npencraBaeHue

51 HU30MPOLIECCOB: U30TEPMA, U30X0Pa, https://m.edsoo.ru/U6J2Y4ANI1Z
n3obapa

52 Ocnosnoe ypaBHenue MKT https://m.edsoo.ru/T4X8T2I7K

53 Pemrenue 3agau https://m.edsoo.ru/U4E8L.2Z7L
CBs3b a0COJIOTHOM TeMmepaTypsl

54 TEPMOZMHAMIIECKOH CHCTEMEI €O https://m.edsoo0.ru/Y2D7V8VS5G

CpEeIHEH KUHETUYECKON dHEpruen
MIOCTYIATEIBbHOIO TEIJIOBOTO




NBIDKEHUS €€ YaCcTUIl

55

O000111eHNE U CUCTEMATHU3AIIUS
3ganui 1o reme "Ocuosslr MKT"

https://m.edsoo.ru/D8P4F8V2U

56

KonTtposnsHas paboTa o teme
"OcnoBst MKT"

https://m.edsoo.ru/AGRSM1N4A

57

TepmoanHaMuueckas cucrema.
3ananue BHEMIHUX ycinoBui 1uist T
CUCTEMBI. BHenIHue U BHyTpeHHNE
napametpsl. [lapamerpsr T/
CUCTEMBI KaK CpETHUE 3HAYCHHUS
BEJINYMH, OMMCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

https://m.edsoo.ru/YOCIH8J7N

58

HyneBoe Hauano TepMoIuHaMUKH.
CamornipousBoJibHas penakcarus T /]
CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO

https://m.edsoo.ru/J2I9X6K4F

59

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

https://m.edsoo.ru/J2W1R8U2X

60

YpaBHenue Menpeneena-
Knanelipona u BelpakeHue s
BHYTPEHHEU SHEPTUHU

https://m.eds00.ru/YOK7T909E

61

Bripaxkenue amns BHyTpeHHEH
SHEPrUU OJJTHOATOMHOTO HEaTLHOTO
ra3a. KBasucraruueckue u
HECTAaTUYECKUE MPOLECCHI

https://m.edsoo.ru/Z5SE1E3H60Q

62

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

https://m.edsoo.ru/L8B7V8S9OF




pV-nuarpamme

63

Tennonepenaya kak crnocod
M3MEHEHHs BHYTPEHHEH SHEPruu
TJ1 cucremsr 6€3 coBEpIICHUS
paboThI

https://m.edsoo.ru/P4V7B577C

64

KouBek1us, TenionpoBoJHOCTb,
U3Iy4eHUe

https://m.edso00.ru/L4G9S4Y30Q

65

KonnuecTBo TEILIOTEL.
TenmoéMKOCTh TeIa. Y aenbHas u

MOJISIPHAS TETUIOEMKOCTH BEIIECTBA.

y)IeJ'IBHaSI TEIIJIOTa CropaHus
TOIIJINBA

https://m.eds00.ru/O5L706K8X

66

Pacuér konmyecTBa TEMIOTHI IPH
TEeIjonepeaaye

https://m.edsoo.ru/KOW3S4V8H

67

[Tonsatue 06 anrabaTHOM TIpoIIEcCe.
[TepBrIit 3aKOH TEPMOAMHAMUKHI

https://m.edsoo.ru/K313S5V5I1

68

KonmnuecTBo TemnoTel u paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEH
sHepruu T/] cuctemsl

https://m.edso0.ru/T8W2LIF8W

69

BTopoii 3ak0oH TepMOAMHAMUKY IS
PaBHOBECHBIX M HEPABHOBECHBIX
nporieccoB. HeoOpaTumocTh
MIPUPOTHBIX MTPOIIECCOB

https://m.edsoo.ru/SOU9K1D3R

70

[TpuHIUIIBI ACHCTBUS TEMJIOBBIX
maruH. KIT/]

https://m.edsoo.ru/C2N3T4D6W

71

MaxkcumanbHoe 3Hauenue KITJI.
Hukn KapHo

https://m.edsoo.ru/F6V1L5SM3S

72

Pemenue 3amau

https://m.edsoo.ru/X3I5X3I5P




73

DKOJIOTHYECKUE aCIEKThI
HUCITOJIB30BaHUA TCIIJIIOBBIX
neurareneil. TennoBoe 3arpsa3HeHne
OKpYKaroLIEn CpeJibl

https://m.edsoo.ru/U2W6I0Y7Z

74

Pemenue 3amau

https://m.edsoo.ru/Z8HOD1U11

75

O000111eHNE U CUCTEMATH3AIIU
3HaHu# no Teme "TepMoanHaMuKa.
TemmoBsie MamHb!"

https://m.edsoo.ru/W3N174060

76

KonTponsHas pabora o teme
"TepmoauHamuka. Ternaossle
MaIIHbI"

https://m.edsoo.ru/R3A4N3 VOl

77

[TapooOpazoBanre u KOHICHCAIIHSL.
Hcnapenue u kumnenue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHUs

https://m.edsoo.ru/USJ6E6W6N

78

Hacrprmennsie u HCHACBIIIICHHBIC
Imapul. KauecTBeHHas 3aBUCUMOCTD
IIJIOTHOCTH U JaBJICHUA
HACBIIICHHOI'O I1apa OT
TEMIIEPATYPhI, UX HE3ABUCUMOCTD
OoT 00BEMa HACBIIICHHOI'O I1apa.
3aBHCUMOCTh TEMIICPATYPhI
KHMIICHUA OT AABJICHUSA B X KUAKOCTHU

https://m.edsoo.ru/C7E1VOP2V

79

BrnaxnocTth Bo3yxa. AGCOMOTHAS
M OTHOCUTENbHAS BIAXKHOCTD

https://m.edsoo.ru/H2R4A4BOR

80

Pemenue 3amau

https://m.edsoo.ru/R2A2TINSH

81

TBépnoe teno. Kpucramnmueckue u
amopdHble Tena. AHU30TPONHS
CBOMCTB KpPHUCTaJIOB

https://m.edsoo.ru/T9T5SB3X8V




82

[InaBnenue u KpucTauIM3aLus.
VY enpHas TENI0TA MJIABJICHHUS.
CyOnmumarust

https://m.edsoo.ru/Z00O5SN4E4N

83

JHedopmaruu TBEPIOTO TENA.
Pactsoxenne u cxxarue. CrBur.
Monyns FOnra. [Ipeaen ynpyrux
nedopmanui

https://m.edsoo.ru/K3E4O1P7T

84

TermmoBoe pacmmpeHne KUIKOCTEN
1 TBEPABIX TeJl. AHTAPMOHU3M
TCIIJIOBBIX KOJ'Ie6aHI/II\/'I qacTun
BEIIeCcTBa

https://m.edso00.ru/X5S8LODI9R

85

[IpeobpazoBanue sHEPTUU B
(ha3o0BBIX TIEpEx0axX

https://m.eds00.ru/D2C1W2TOT

86

VYpaBHeHuUe TEIIOBOro OanaHca

https://m.edsoo.ru/H3B3X1C3Z

87

Pemenue 3agau

https://m.edsoo.ru/L5X2J4N7N

88

[ToBepXHOCTHOE HATSKEHHUE.
Kanunnspueie sapnenus. [laBienue
MO/ UCKPUBJICHHON TOBEPXHOCTHIO
»)ujkoctu. @opmyna Jlannaca

https://m.edsoo.ru/G3L1G1K7P

89

O000111eHNE U CUCTEMATU3ALIIS
3HaHUM Mo Teme "ArperaTHble
coCTOSIHHA BelecTBa. Pa3oBbIe
nepexonr"

https://m.edsoo.ru/E2S6F6H4M

90

KonTtponbHas padoTa o teme
"ArperatHble COCTOSIHHSI BEIIECTBA.
®dazoBble epexoab”

https://m.edsoo.ru/X2N4L7H40Q

91

OnexTpu3anus Tea u e€
MPOSIBJIEHUS. DJIEKTPUUYECKUH 3apsia.

https://m.edsoo.ru/GEKODI9K2K




JIBa BHJ1a SIEKTPUUECKUX 3aPAJIOB.
[IpoBOAHUKH, TUATEKTPUKU U
MOJIYTIPOBOIHUKH

92

DneMEeHTapHBIN ANEKTPUUECKUM
3apsj. 3aKOH COXpaHEHUs
ANEKTPUUECKOT0 3apsza

https://m.edsoo.ru/X5SNS5T8I2Q

93

B3anmonerictBue 3apsioB.
Toueunsie 3apsapl. 3akoH Kynona

https://m.edsoo.ru/A7TC8A3B1A

94

Pemenne 3amau

https://m.edsoo.ru/Z5SN4C2D9W

95

DnekTpuyeckoe noJie. Ero aeiicteue
Ha DJICKTPUIECKUE 3aPSI/IbI

https://m.eds00.ru/G7S6V7S0T

96

Hanpsik€HHOCTB IEKTPUYECKOTO
nosist. [IpoGHblit 3apsia. Jlunuu
HaIPsLKEHHOCTH JJIEKTPUYECKOTO
nosist. OJHOPOJHOE IEKTPUYECKOE
oJie

https://m.edsoo.ru/L3B8L4U7S

97

TloTeHmansHOCTE
ANEKTPOCTATHYECKOTO TOJIS.
Pa3HoCTh OTEHIMATIOB U
HaIpsDKEHUE

https://m.edsoo.ru/P2S97Z3R2X

98

ITorenuuanpHas OHCPIruAg 3aps/ia B
QJICKTPOCTATHUYCCKOM IIO0JIC.
ITorenuman QJICKTPOCTATHYCCKOI'O
I10JI1

https://m.edsoo.ru/N2C1X5X8H

99

CBs3b HaprI)I(éHHOCTI/I OJIsAL U
Pa3HOCTH NOTCHIUAJIOB JJIA
QJICKTPOCTATUYCCKOTO IOJIA

https://m.edsoo.ru/VOA4F8L7L

100

[TpuHumn cynepno3unuu

https://m.edso0o0.ru/Q900B0OASX




BIEKTPUYECKUX TOJIEN

101 Pemtenue 3amau https://m.edsoo.ru/I4N4C3B3K
[Tosie Toueunoro 3apsaa. [lose

102 . https://m.eds00.ru/X9D6D2A10
PaBHOMEPHO 3apsHKEHHOU chepsl
[ToJsie paBHOMEPHO 3apsKEHHOTO TIO
00wémy 1rapa. Iloe paBHOMEPHO

103 y E’ p . p https://m.edsoo.ru/BSM8D6D8V
3apsOKEHHON OECKOHEYHOM
IUIOCKOCTH
[TIpoBoHMKH B

104 ANEKTPOCTATHYECKOM II0JIE. https://m.edsoo0.ru/R3G3V20Q5V
VYcnoBue paBHOBECHS 3aps10B

WOJIEKTPUKHA Y HOJTYIIPOBOJHUKU B

105 A p YHPOBOA https://m.edsoo.ru/E2H2J8B2N
AIEKTPOCTATHYECKOM IT10JIC
Konpaencarop. D1eKTpoEMKOCTD

106 KOHJIGHCATOpa. DIEKTPOEMKOCTD https://m.edsoo.ru/X6P8W7EOR
TIJIOCKOTO KOHJIEHCATOPa
ITapanmensHOE coe eHHe

107 PALTEILH FHCHH https://m.edsoo.ru/BSX6R7V3Z
KOHJICHCATOPOB
ITocnenoBarenbHOE COEMHEHNE

108 https://m.eds00.ru/S8G7NEDEK
KOHJICHCATOPOB
DHeprug 3apsHKEHHOTO

109 p P https://m.edsoo.ru/W1M2B0Q6G
KOHJICHCAaTOopa

110 Permrenue 3agau https://m.eds00.ru/Q8K27Z602D

BIDKEHHE 3apsKEHHON YacCTHIILI B

111 A p H https://m.edsoo.ru/R7S5J7N3R
OJIHOPOJHOM DJIEKTPHUUECKOM TOJIe

112 Pemienue 3agau https://m.edsoo.ru/F8L.4D4A4T
O00011IeHNE U CUCTEMATHU3AIIHS

113 B H https://m.edsoo.ru/I0T3J313U

3HaHUM N0 TeMe "DIeKTpUYECcKoe




noie"

KonTtposneHas paboTa o teme

114 " " https://m.eds00.ru/E9O2C915J
DIEKTPUUYECKOE oJIe

Cwmia Toka. I1oCTOSIHHBIN TOK.

115 VYcnoBus CylecTBOBaHUS https://m.edsoo.ru/CI9P3V4X1Q
MTOCTOSTHHOTO JIEKTPUUYECKOTO TOKA
HUcrounuku Toka. Hanpsbkenue n

116 p https://m.edsoo.ru/X2WI9F5Q1A
2J1C
3akon OMa mJ1st yyacTKa LETH.

117 AUDE yaacTia i https://m.eds0o.ru/P6GOMIT5X
DNEeKTPUUYECKOE COMTPOTUBIICHHE
3aBUCUMOCTb COTIPOTUBIICHUS
OJTHOPOJIHOTI'O IPOBOIHUKA OT €r0

118 AAHOPO POBOA https://m.eds0o.ru/M8S501T4Y
JUTHHBI U TIIOMIA N TIOTIEPEYHOTO
CceYyeHus
VY enpHO€ CONpOTUBIICHUE

119 https://m.edsoo.ru/RSL1EOD5G
BellecTBa. Pemenne 3amay
[TocnenoBarenbHOE, MapaIeIbHOE,

120 CMEIIaHHOE COEIUHEHUE https://m.edso0.ru/I6T2S002K
MIPOBOTHUKOB
Pacu€t pa3BeTBIEHHBIX

121 aeKTpuueckux 1emneu. [Tpasuia https://m.edsoo.ru/DOP9ZSL6Y
Kupxroda

122 Permrenue 3agau https://m.eds00.ru/T308R7G7V
Pabora niekTpruuyecKoro Toka.

123 p https://m.eds00.ru/G2B9Y0OD9K
3akoH Jlxoyns —Jlenua

124 Pemienue 3agau https://m.edsoo.ru/B6QOA3R7S
MOITHOCTE RIEKTPUIECKOTO TOKA.

125 B p https://m.edsoo.ru/E3V4R2Z1N

TemnmoBas MOIIHOCTD, BBIACTIACMAsL




Ha pE3UCTOpPC

126 Pemrenue 3agaa https://m.edsoo.ru/A7Y7X9E5T
9J1C u BHYTpEHHEE COIPOTUBIICHUE
127 A yIp p https://m.eds00.ru/ROK4Y6Q3X
HCTOYHHKA TOKA
3axon OMa 1 ITOJIHOH
128 N . https://m.edsoo.ru/SOH7C2Q3V
(3aMKHYTOM) AJIIEKTPUUECKOU LIEeTIH
129 Pemenue 3agau https://m.eds00.ru/O5SE7N7X7M
130 MOoIHOCTL HCTOUYHHUKA TOKA https://m.edsoo.ru/F7Z7V5E2Z
131 Kopotkoe 3ambikanne https://m.edsoo.ru/O9B3P4D4R
Konnencaro e OCTOSIHHOT'O
132 HCHCATOD B HEITH HOCTOARHAOT hitps:/m.eds0o.ru/GSA4E2ASS
TOKa
133 Pemenne 3amau https://m.eds00.ru/P6X4G9E9]
Pemrenue 3agaud mo reme
134 " . . https://m.edsoo.ru/FOW6I9G6K
[TocTosIHHBIN TEKTPUUECKHI TOK
Pemenne 3aga4y mo teme
135 | o . https://m.edso0.ru/X0Q4FICOZ
[TocTosIHHBIIN TEKTPUUECKHI TOK
Pemrenue 3agaud mo reme
136 " . . https://m.edsoo.ru/USZ2HIOW2]J
[TocTOSIHHBIN 2JIEKTPUYECKHUIA TOK
O000111eHNE U CUCTEMATU3ALIIS
137 3gagui mo teMe "I1ocToSIHHBIN https://m.edsoo.ru/F4AK6G3W3I
3JIEKTPUYECKUN TOK"
KourtpoasHnas pabora 1o treme
138 " p . p 5 " https://m.edsoo.ru/KOX60Q4X7X
[TocTOSIHHBIN 2JIEKTPUYECKUN TOK
DnexTpuyecKkas mpoBOJIUMOCTh
a3JMYHBIX BEIIECTB.
139 p Hl https://m.edsoo.ru/USHIF6V30

QHGKTpI/ILIeCKI/II‘/’I TOK B MC€TaJlj1ax.
CBerHpOBO,Z[I/IMOCTB




140

DNEeKTpUUYECKUH TOK B pacTBOpax U
pacIiaBax 3J1€KTPOJIUTOB. 3aKOHBI
@apazes U1 JIIEKTPOIU3a

https://m.edsoo.ru/C7T7U0B3T

141

DNEeKTPUYECKUN TOK B raszax.
[Inazma

https://m.edsoo.ru/O403R6E3A

142

DNEeKTpUUYECKU TOK B BaKyyMe.
Baxyymnbie npuOopbl

https://m.edsoo.ru/BSE3FOW1A

143

DNEeKTPUUECKUM TOK B
TTOJTYIIPOBOTHUKAX

https://m.edsoo.ru/C1K708F 1P

144

[TonynpoBoAHUKOBBIE TPUOOPHI

https://m.edsoo.ru/HOY2P3Y5Z

145

®u3NYEeCKU IPAKTUKYM IO TEME
"N3mepenue cuibl TOKa U
HaIpPsDKEHUS B IIETH MIOCTOSTHHOTO
TOKa IPY MOMOIIM aHAJIOTOBBIX U
U (POBBIX U3MEPUTETBHBIX
npuOopoB" win "3HAKOMCTBO C
nudposoit maboparopueit o
¢duzuke. [Ipumepsl u3MepeHus
(bu3MYECKUX BETMYHUH MPU OMOIIU
KOMIIBIOTEPHBIX JATUYUKOB"

https://m.edsoo.ru/ASN5C5X7Z

146

DU3NYECKUH TPAKTUKYM 10 TEME
"N3yueHne HepaBHOMEPHOTO
JIBUKEHHUS C LEJIBIO ONpeIeICHHUS
MI'HOBEHHOM CKOopocTH"

https://m.edsoo.ru/Z1D4N717Y

147

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"N3mepenue yCKOpeHHUs IpU
MIPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW
mockoctu" uimm "HccnenoBanue

https://m.edsoo.ru/Z8Q1J8D3K




3aBUCHMOCTH IIyTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM JIBH>KCHUU"

148

PuU3NYECKU IPAKTUKYM I10 TEME
"N3mepenune yCKOpeHust
cBOOOTHOTO Ta/IeHHs" HITH
"N3ydyeHue 1BUXKEHUS Tea,
OpOILIEHHOT0 rOPU30HTAIBHO"

https://m.edsoo.ru/G1TOK9D60O

149

@uU3NYECKU IPAKTUKYM I10 TEME
"N3ydyeHue qBUKEHUS Tema 1o
OKPYXHOCTH C TIOCTOSIHHOU 10
MO/IYJII0 CKOPOCTBIO" NN
"HccmeqoBanne 3aBUCHMOCTH
nepuoja oopanieHus: KOHUYECKOTo
MasiTHUKA OT €ro nmapameTpon"

https://m.edsoo.ru/P4Q4M9V70

150

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHune paBHOICUCTBYIONIEH
CHWJIBI TIPU JABMKEHUU OpycKa 1o
HAKJIOHHOM MJIOCKOCTU" WiIn
"IIpoBepka rurnoTessl 0
HE3aBHCUMOCTH BPEMEHU JBUKECHUS
Opycka 1Mo HaKJIOHHOM MII0CKOCTH
Ha 33JJaHHOE PACCTOSHUE OT €T0
Macchl"

https://m.edsoo.ru/TO9OO8A9P5B

151

dusnueckuil MpakTUKYM 10 TeMe
"UccneqoBanue 3aBUCUMOCTH CUJI
YIPYTrOCTH, BOSHUKAIOIINX B
MpY)XHHE ¥ pE3NHOBOM 00pasiie, OT
ux aedpopmanuu" unn "Uzydenue
JBYDKEHUS CUCTEMBI T, CBA3aHHBIX

https://m.edsoo.ru/ROWOKOP8Y




HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
6710K"

152

PuU3NYECKU IPAKTUKYM I10 TEME
"N3mepenne ko3 duimenTa TpeHus
10 BEJINYMHE YTIOBOIO
Koa(duUIMeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHMS OpycKa 10 HaKJIOHHOU
IJIOCKOCTH C TTIEpEMEHHBIM

K03 UIIMEeHTOM TpeHUs" WiIn
"M3ydyeHune NBUKEHUS rpy3a HA
BaJly C TpEHHEM"

https://m.edsoo.ru/Q2N17Z9F5F

153

®u3NYEeCKU IPAKTUKYM IO TEME
"HccnenoBanue ycaoBHit
paBHOBECHS TBEPAOTO TeENa,
HMMEIOIETO OCh BpallleHHs" WIIH
"KoHcTpynpoBaHue KpOHIITEHHOB U
pacyér cui1 ynpyroctu" uinu
"M3ydyeHne yCTOMYMBOCTH TBEPIOTO
TeJla, UMEIOIEro UIOIa/lb ONOpPhI"

https://m.edsoo.ru/OSM1B2R0OV

154

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3mepeHue uMmilysbca Tena mno
TOPMO3HOMY IIyTH" WJIN
"M3mepeHue CUiibl TATH, CKOPOCTH
MOJEINHU SIEKTPOMOOHIISA U
MOITHOCTH CHJIbI TSTU" WK
"CpaBHEHUE U3MEHEHUS UMITYJIbCA
TeJa C UMITYJIbCOM CHJIbI" WK
"UccnenoBanue coxpaHeHus

https://m.edsoo.ru/S3JOX3N8H




HMITyJIbCa IPU YIIPYTOM
B3aumMoeiictBun" win "M3mepenue
KMHETUYECKOM SHEPTUU TeJA 110
TOPMO3HOMY ITyTH"

155

PuU3NYECKUH IPAKTUKYM I10 TEME
"N3y4yeHne u30TepMHUUECKOTr0o
nporecca (peKOMEeH/10BaHO
WCIIOJIb30BaHUE UG POBOH
naboparopun)" unu "Msyuenue
M30XOPHOTO Tporiecca" uiu
"U3yuenne nzobapHoro mporecca”
nimu "[IpoBepka ypaBHEHUS
cocTostHUSA"

https://m.edsoo.ru/I6C5P7G6C

156

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yaeabHoi
temtoéMkocTu" win "Ucciaenosanue
Mpo1ecca OCThIBaHUA BEIIecTBA"
nnu "HccinenoBanue agnadaTHOTO
npouecca" unu "N3yuenne
B3aMMOCBSI3U PHEPTUU
MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATYPHI
KUIIEHUS XUIKOCTEN"

https://m.edso0.ru/J8C7B2W8D

157

Ou3nyecKuil MPaKTUKyM 10 TEME
"N3yueHue 3akOHOMEPHOCTEN
WCTIapeHus KUIKOCTEN" in
"N3mepenue yaeapHON TETIOThI
niaBieHus apaa" unum "M3yuenue
CBOJCTB HACBIIIEHHBIX NapOB" WU

https://m.edsoo.ru/K2E2N1C3N




"N3mepenune abCOMIOTHON
BJIQKHOCTH BO3/lyXa U OIICHKA
Macchl apoB B MOMEIEHUN".
N3mepenue xoddpdunmenrta
MTOBEPXHOCTHOTO HATSDKEHUS

158

PuU3NYECKUH IPAKTUKYM 110 TEME
"Habnronenue npeBpamieHus
SHEPrUM 3apsHKEHHOTO
KOHJIEHCATOpa B SHEPTHUIO
M3JIY4eHHS CBETOMOIa" WIIH
"N3yueHne npoTeKkaHus TOKA B
LIenH, CoieprKalle KouaeHcarop"
niny "Pacnipenenenue pa3HOCTH
MOTEHIIMAJIOB (HANPSDKEHUs) IPU
MIOCJIEJOBATEILHOM COCIMHEHUN
KOHAEHCATOpOB"

https://m.edsoo.ru/D0Z5T3X7H

159

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue CMEMIAHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"N3mepenue yieabHOoro
COMPOTHBIICHUS IPOBOJAHUKOB'" HIIN
"HUccnenoBanue 3aBUCUMOCTH CHITBI
TOKa OT HANIPSDKEHUS JJIs1 JIAMITbI
HakajauBaHus"

https://m.edsoo.ru/Y6O7B2K7N

160

Ou3nyecKuil MPakTUKyM 1O TEME
"Habmronenue anexktponusa’ miu
"N3mepenue 3apsina
OJIHOBAJICHTHOT'O MOHA'" MJIN
"ccnemoBanue 3aBUCHMOCTH

https://m.edsoo.ru/K8C6S 1K4R




COIIPOTUBJICHUS TEPMOPE3UCTOPA OT
temneparypsl" win "CHATHE BOJIBT-
aMIIEpPHOI XapaKTepUCTUKU Auoaa"

161

PesepBHeIit ypok. O600IICHNE 1
CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe
"Kunematuka"

https://m.edsoo.ru/C9O1MSN6L

162

PesepBubiit ypok. O60011eHNE U
CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe
"Iunamuka"

https://m.edsoo.ru/J3X7B77Z77

163

Peseprubrit ypok. O6001eHNE 1
cucremMaru3anus 3HAaHUH 10 TEME
"CraTtuka TBEpI0ro TeNna"

https://m.edsoo0.ru/W9Z2G3L5U

164

PeseprubIit ypok. O6001IeHNE 1
cUCTeMaTH3allusl 3HAaHHU 110 TeMe
"3aKOHBI COXpaHEHHS B MEXaHUKE"

https://m.eds00.ru/Y8ZOW2N9C

165

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3allus 3HAaHU 10 TeMe
"OCHOBBI
MOJIEKYJISIPHOKUHETHYECKOU
Teopun"

https://m.eds00.ru/D7Q5Y9Y9E

166

PesepBubiit ypok. O6001meHNE 1
CHCTEMAaTHU3alMs 3HaHHUH 110 TeEMeE
"Tepmoannamuka. TeroBbie
MaIlIuHbBI"

https://m.edsoo.ru/I9N3R20Q4D

167

PesepBHrlit ypok. O6o01IeHe 1
CHCTEeMaTH3aIus 3HaHUH 10 TeMe
"ArperatHble COCTOSIHHSI BEIIECTBA.
®dazoBble Iepexoab”

https://m.edsoo.ru/BSP110S9H




168

PesepBHeiit ypok. O600IIeHNE 1
cCucremMatTu3sanus 3HAHHUH 110 TEME
"DnexTpuueckoe mojue"

https://m.edsoo.ru/HSH5SW3K5X

169

PesepBHeIit ypok. O600IICHNE 1
cHCTEMaTH3alHs 3HAaHUH 110 TEME
"I[loCTOSIHHBIN 37€KTpUUYECKU TOK"

https://m.edsoo.ru/X8K1U9C2B

170

PesepBubiit ypok. O60011eHNE U
cHCTEeMaTH3alHs 3HAaHUH 110 TEMe
"Toku B pa3nu4HbIX cpeaax”

https://m.edsoo.ru/O2E1T1H47

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

170

16




11 KVIACC

KoaudecTBO 4acoB

Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka Kontpoabnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI
padoThI padoThI

B3anMonelicTBie MOCTOSHHBIX
MAarHUTOB U TTPOBOTHUKOB C

1 1 https://m.eds00.ru/G5G8C2G9D
TOKOM. MarauTHoeE ToJIe.
I'unore3a Ammnepa
BexTop MarHUTHON MHAYKIIMH.
TIpuanun cynepno3unuu

2 PHHIMIT cyrepriosut 1 https://m.eds0o.ru/P4Q2U9IF4X
MAar"uTHBIX I10JIeH. JInunnm
MAarHUTHOW WHIYKIIUH
MarauTHO€ 1oJie MPOBOIHUKA C

3 1 https://m.edsoo.ru/X4C5V6P3G
TokoM. OnbIT Dpcrena
Cuna Amriepa, €€ HapaBJICHUE U

4 1 https://m.eds00.ru/QOM4X1X6]
MO1yJIb

5 Pemtenue 3amay 1 https://m.edsoo.ru/P3Z0LOO0R
[Ipumenenue 3akoHa Amriepa.

6 1 https://m.edsoo.ru/D812U2U0O
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI
Cuna JlopeHua, e€ HanpaBJIeHUE U
MOIYJb. /JIBHKEHHE 3apsyKeHHOMI

7 aye. J1 p 1 https://m.edsoo.ru/X604U7R8A
YaCTHUIIbI B OJIHOPOJHOM
MAardiuTHOM IOJIE
Pemienue 3agau 1 https://m.eds00.ru/K910C6Q3C
PaGora cunel Jlopenia 1 https://m.edsoo.ru/P7F8TOCS8S

10 Pemenue 3amau 1 https://m.edsoo.ru/DSM2R6I8Q

11 MarnuTtHOe 110J1€ B BEILISCTBE. 1 https://m.edsoo.ru/POM60O3R7X




deppoMarHeTuky, napa- u
JUaMarHeTUKH

OCHOBHBIE CBOWCTBA

12 ¢deppomaraerukos. [Ipumenenne https://m.eds00.ru/Q3Y8U3HSC
(heppoMarHeTHKOB
Pemenne 3aga4y no teMe

13 " " https://m.edsoo.ru/M40O0W8B2A

MarauTtHoe noJjie

Pemenne 3aga4y no teme

14 " " https://m.edsoo.ru/R5SN2I0V4X

MarauTtHoe noJjie

SIBneHue ANEKTPOMAarHUTHON

15 nHaykuuu. [ToTok BekTopa https://m.edsoo.ru/VIX7S8O9H
MAarHUTHOW WHIYKIIUH

16 O/1C nraykun https://m.edsoo.ru/C7Y3Q5D1F
3aKOH 3JIEKTPOMarHuTHOM

17 https://m.eds00.ru/E906Q0S4L
nHayknuu Papanes
Buxpeoe anexktpruueckoe moie.

18 https://m.eds00.1u/L.972D704]
Toku dyko
OJIC MHAYKIMH B IBHOKYLIAXCS

19 https://m.edsoo.ru/W2J81274G
MPOBOTHUKAX

20 Pemrenue 3agau https://m.edsoo.ru/J1Q9JOB6A

21 [IpaBuno Jlenna https://m.edsoo.ru/K3G3Z5X5D
NunykrtuBHOCTh. KaTyika

22 WHJYKTUBHOCTHU B LIETIH https://m.edsoo.ru/D6M2P8B2M
MOCTOSHHOTO TOKa
bl .

23 BIIeHHE camonnyKimn. S/1C https://m.edsoo.ru/H711C9E5]
CaMOMHIYKIINHI
OHeprusa MarHUTHOTO OIS

24 p https://m.edsoo.ru/C5L8WI1D8Q

KaTyHIKU C TOKOM.




DIEeKTPOMarHuTHOE IoJjie

25

Pemenue 3amau

https://m.edsoo.ru/BS§G2R3W3M

26

O000111eHNE U CUCTEMATHU3AIIH
3HAHUH 110 TEME
"OnexTpoauHamuka"

https://m.edsoo.ru/FSF1V2D7C

27

KonTponbnas pabora no teme
"DnexTpoauHaMuka"

https://m.edsoo.ru/KOT5SM2Y 1S

28

KonebarensHas cucrema.
CBo0OogubIe KOJIeOaHuS.
lMapmoHnueckue kosie0aHus

https://m.edsoo.ru/SSESHOK6F

29

Kunematuueckoe 1 JUHaAMHYECKOE
oImmncaHue KojaedaTeIbHbBIX
JIBMKEHUH

https://m.eds00.ru/A6S901V4Q

30

DHEPreTU4ecKoe OMUCAHUE.
BbIBOJ TMHAMIYECKOTO OMHUCaHUs
rapMOHUYECKHUX KOJIeOaHUH U3 UX
SHEPreTUYeCKOro u
KMHEMaTUYECKOTO OMUCAHUS

https://m.edsoo.ru/O4S4H7T5X

31

Awmruutyna u ¢asza koaebaHui

https://m.edsoo.ru/TOISC1Y1I

32

[Tepuona u yacToTa KoJleOaHUH.
[Teproa manbx cBOOOHBIX
KoJeOaHul MaTEMaTHYECKOTO
MasTHUKA. [Teprnoa cBOOOHBIX
KoJieOaHu MPYKMHHOTO MasiTHUKA

https://m.edsoo.ru/U7S4U5V2L

33

3aryxaroiue KoueOaHus.
BrinyxkaeHnbie kKoneOaHusl.
Peszonanc

https://m.edsoo.ru/ISD3X5G2P

34

ABTOKOIICOaHUS

https://m.edsoo.ru/Z3A8VOM2T




35

Pemenue 3amau

https://m.edsoo.ru/JIW1A1F4P

36

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKQJIbHBIX HHCTpYMEHTAX"

https://m.edsoo.ru/HOH4S6K4A

37

O000111eHNE U CUCTEMATH3ALIIS
3HAHUU 110 TeMe "MexaHnyeCKue
KoJieOanusa"

https://m.edsoo.ru/LOO0OD1X9R

38

DNeKTpOMarHUTHbIE KOJICOaHUsI.
KonebarenbHblil KOHTYD

https://m.edsoo.ru/B7D6D5CI1R

39

®opmyna Tomcona. CBs3b
aMIUTMTY/IbI 3apsiia KOHAeHcaTopa
C aMIUTMTYJOM CUJIbI TOKA B
KoJie0aTeIbHOM KOHTYpE

https://m.edsoo.ru/K2F8R9L.3D

40

3aKOH COXpaHEHHS SHEPTUU B
HIeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/O4A0ON2Q7R

41

3aTyxaromue IeKTPOMarHuTHBIS
KoJiebaHus1. BeIHyXIeHHBIC
ANIEKTPOMArHUTHBIC KOJICOaHUS

https://m.edsoo.ru/T4TOMS5U9D

42

[Tepemennsblii TOK. Pesuctop u
KOHJICHCATOP B LIETIH IEPEMEHHOTO
TOKa

https://m.edsoo.ru/E1E4R7V5Y

43

KaTYH_IKa HHAYKTHUBHOCTH B IICIIN
IIECPEMCHHOT'O TOKaA

https://m.edsoo.ru/X6Z0I5P10

44

3akoH OMa AJ1s1 JIEKTPUYECKOU
LIENIU IEPEMEHHOTO TOKa

https://m.edsoo.ru/Y6ISM8K3U

45

MOIIHOCTb IEPEMEHHOTO TOKA.
AMIUIMTYIHOE U IEHCTBYIOIIIEE

https://m.edsoo.ru/A7TM2G9T4]




3HA4YCHUEC CUJIBI TOKA 1

HaIPSKCHUS

46 Pe3onanc B ayieKTpUUECKOM 1eTH https://m.edsoo.ru/T1W3T2P9B

47 Pemenue 3amau https://m.edsoo.ru/FO0Y4J4Z4P
WneansHbrif TpanchopmaTop.

48 HpomssozcTso, nepesaa » https://m.edsoo.ru/Y2Q1 A4USR
MOTpeOJIEHNE AIIEKTPUUECKOM
SHEPTUU
DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BO/ICTBE JIEKTPOIHEPTUU.

49 KynsTypa ncnonszoBanus https://m.edsoo0.ru/O6L3KODOL
3JIEKTPOSHEPTUHU B MOBCETHEBHOM
KU3HH

50 Pemtenue 3amay https://m.edsoo.ru/A4X6R4Q4F

51 Pemtenue 3amay https://m.edsoo.ru/I4E9R7TF2G
O00011eHNEe U CUCTEMATU3 AL

52 3HAHUM 10 TeMe https://m.edsoo.ru/R9Y4Q4B2V
"DJIeKTpOMarHuTHBIE KosieOanus"
MexaHn4ecKue BOJIHBL.

53 XapakTEepUCTUKN MEXaHUYECKUX https://m.edso0o.ru/Q6I8ROI7G
BOJIH

54 CBoiicTBa MEXaHMYECKUX BOJIH https://m.edsoo.ru/V3Y3L1K71

55 3ByK. XapakTEpUCTUKHU 3ByKa https://m.edsoo.ru/BOL416H3L
WNndpas3Byk u yiabTpa3Byk.

56 [IIymoBOe€ 3arpsi3HEHHE https://m.edsoo.ru/F8G8OOCIN
OKpYKaroLIen CpeJibl

57 Pemienue 3agau https://m.edsoo.ru/O2D5B1L0OH

58 DNEeKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/Z1J4J3U2M




N3ny4yeHue 351eKTpOMarHuTHBIX
BOJIH

59

3Hepr1/151 BHGKTpOMaFHI/ITHI)IX
BoytHa. CBoiicTBa
3JICKTpOMaFHI/ITHI)IX BOJIH

https://m.edsoo.ru/ASVOF4E7T

60

[IIkaJia 3€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3IeKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

https://m.edsoo.ru/L4L9D8C2P

61

HpI/IHIII/IHI)I pa)lI/IOCBfl?,I/I u
TeneBuacHuA. Paguookarus.
DNeKTpOMarHuTHOE 3arps3HEHUE
OKpYKarollen cpeibl

https://m.edsoo.ru/R4T3L4Z6R

62

KonTponbHas pabota no teme
"Kosebanus u BOJIHBI"

https://m.edso00.ru/I6T7C3N9G

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBeTa

https://m.edsoo.ru/DOI3CSNEP

64

Pemenue 3aga4 Ha IpUMEHEHUE
3aKOHA MPSIMOJIMHEHHOTO
pacrpoCTpaHEeHHs CBETa

https://m.edso0o0.ru/OIN8Y4X4R

65

Ortpaxenue cBera. [Lnockoe
3epkaino. Cdepuueckoe 3epkajo

https://m.edso00.ru/G3P8GOT2Y

66

[Ipenomiienue cBera.
AOCOIIOTHBIN K OTHOCUTEIIbHBIH
nokasatenb npesnomiieHus. [loaHoe
BHYTPEHHEE OTpPAXKEHUE.
IIpenenbHbIi yroi moJHOTo
BHYTPEHHETO OTPaKEHUS

https://m.edsoo.ru/Q9I503F2]

67

Pemenue 3amaq Ha MMPUMCHCHUC

https://m.edsoo.ru/A6DOF409A




3aKOHOB OTPAKCHHUA U
IMpCIOMIICHUSA CBCTA

Xon nyden B mpusme. Jlucnepeust

68 cBera. ClI0KHBIN cOCTaB OeIoro 1 https://m.edsoo.ru/Q2PO0O2F4H
ceera. L{Ber

69 Jluizsel. okycroe paccrosime i 1 https:/m.edsoo.r/A2B2ASX1H
OTNITHYECKAs CUJIa JIMH3BI
[TocTpoenue n3obpaxxeHuit B

70 JINH3aX U UX CUCTEMaX. 1 https://m.edsoo.ru/€WSY6A8H3F
VYBenuueHue JTuH3bI
Pemenue 3aga4 Ha mocTpoeHue

71 M300pakKeHUH, MOTyIaeMBbIX C 1 https://m.edsoo.ru/C4S1H1Y4A
TTOMOTIIBIO JTMH3

72 I'ma3 xak onrtuyeckas cucrema 1 https://m.edsoo.ru/MSLAQ8H2D
Pemenue 3anau. [Ipeaenst

73 MPUMEHUMOCTH T'€OMETPUUECKOI 1 https://m.edsoo.ru/ISZ7R 114B
ONTUKH

74 (CKOpOCTE CBETA I METO/H ce 1 https://m.edsoo.ru/E3YSUSDON
U3MepeHus

75 Jlucniepcus cBera 1 https://m.edsoo.ru/V418Z3L5R

76 Hurepdepennus ceeta 1 https://m.edsoo.ru/O1S4W8X9IK
KorepeHTHbIE HCTOUHUKH.

77 YcnoBus HaOMIOIEHUS 1 https://m.edsoo.ru/K2Z0K9S3U
MaKCUMYMOB 1 MUHUMYMOB

78 Pemienue 3agau 1 https://m.edsoo.ru/R2C2G9L9S

79 [Ipumenenue unTephepeHInn 1 https://m.edsoo.ru/B7N6R7PIR

80 Hudpaxius ceera 1 https://m.eds00.ru/02Q3C4Z8U

81 JudpaknroHHas pemeéTka. 1 https://m.edsoo.ru/YSXSD1WS8P




VYcenoBue HAOMOAECHUS TJIABHBIX
MaKCHUMYyMOB

82

Pemenue 3amau

https://m.edso00.ru/G8UOS3IX8C

83

[TonnepedHOCTH CBETOBBIX BOJIH.
[Tonapusanus ceera

https://m.edsoo.ru/L1A1YS8I8I

84

Pemenne 3amau

https://m.edsoo.ru/I7U2E3M7K

85

CBeTOBBIC SIBJICHUS B TIPUPOJIC

https://m.edsoo.ru/K2T9L.2Z0F

86

O00011eHNe U CUCTEMATU3 AL
3Hanu# o reme "Onruka"

https://m.edsoo.ru/C6YSK3D3D

87

KonTponbHas pabota o teme
«OnTuka»

https://m.edsoo.ru/POF9V1I2P

88

['pann1Bl MpUMEHNMOCTH
KJTACCUYECKOM MEXAaHUKHU. 3aKOHBI
ANEKTPOIMHAMHUKHN U TTPUHITUTT
OTHOCHUTEJIBHOCTH

https://m.eds00.ru/GOM2L6T21

89

[ToctynaTel cnenraibHON TEOPUHN
OTHOCHUTEIIbHOCTH

https://m.edsoo.ru/P6A3C4W2K

90

[IpocTpaHCTBEHHO-BpEMEHHOM
untepsai. [IpeobpazoBanus
Jlopenua. YcnoBue npu4rMHHOCTH.
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTHU. 3aMeJICHUE
BPEMEHU U COKpAIllEHUE THHBI

https://m.edsoo.ru/IOC7P4P0Y

91

9Hepr1/151 1 UMITYJIBC
peHHTHBHCTCKOﬁ YaCTHUIIbI

https://m.edsoo.ru/E2W3L5P4N

92

CBsI3b MaCCHI C BHCPFHeﬁ u
HUMITYJIbCOM pCHHTHBHCTCKOﬁ
YaCTHIIBI. 3Hepr1/m IIOKOA

https://m.edsoo.ru/D5Z0N7F8G




93

PaBHOBeCcHOE TCILIOBOE H3JIYYCHHUC

https://m.edsoo.ru/B616ROH6E

94 3akoH cMmelenust Buna https://m.edsoo.ru/EIMOB2A0N
TI'mmore3a M. IInanka o KkBaHTax.

95 https://m.edsoo.ru/P115H6J3F
DoTOHEI

96 DHeprus 1 UMNyIbC GoToHa https://m.edsoo.ru/R6MIPORIV
®ororddext. OnbITh A. T

97 https://m.edsoo.ru/G2P8C3J87Z
CroneroBa. 3akoHb! (oTOddDekTa
VYpaBHeHue DUHIITEITHA 15

98 dboTtorddexra. "KpacHas rpanuma" https://m.edsoo.ru/C4C3PSUSK
dhoTorddekra
JaBnenune cBeta. OnbiTer I1. H.

99 https://m.edsoo.ru/AYEIM7X3N
JlebGenena

100 BonHoBEIe CBOMCTBA YAaCTHIL https://m.edsoo.ru/Y8X4J4AOM
Bounnsl e bpoitns. JlnmuHa BOJTHBI

e bpoiinsg u pa3mepsl 001acTh

101 A€ bp p P . https://m.edsoo.ru/E1Y1B5Z7G
JIOKAJTU3AINH IBYDKYIIICHCS
YaCTHUIBI
KopryckynsapHo-BOJIHOBOH

102 PIyCRyIp https://m.eds00.ru/NABOX9Y8Z,
Tyalii3M

nhpakIys dJIEKTPOHOB Ha

103 Juppasan p https://m.edsoo.ru/LOKSH4E7W
KpHcCTaJIax
Cretnduka usmepeHui B

104 MuKpoMupe. COOTHOLIEHUS https://m.edsoo.ru/I0Z9S9AOW
Heonpeaenénnoctel I 'eizenoepra

105 Pemenue rpaduueckux 3anau https://m.edsoo.ru/P2D8Y5T3M

106 Pemenue pacuérubix 3a1a4 https://m.edsoo.ru/ROF6H2721
KonrpoiabHas padborta o reMam:

107 p P https://m.edsoo.ru/O5SW1R8T8J

"Ocnossl CTO",




"KopnyckynsipHO-BOJIHOBOM
nyanuzm"

108

OMBITHI 110 UCCIIEIOBAHUIO
cTpoeHus aroMa. [lnanerapnas
Mozens atoma Pesepdopaa

https://m.edsoo.ru/N2S2T204T

109

[Tocrynater bopa

https://m.edsoo.ru/V9DIK7GOM

110

Buast ciektpoB. CriekTp ypoBHE#H
SHEPTrUH aTOMa BOJAOPOAA

https://m.edsoo.ru/S6H9O5N3V

111

CnoHTaHHOE B BBIHYXJICHHOC
HU3JTy4YCHUC CBETA

https://m.edsoo.ru/P4C1J804M

112

Jlazep

https://m.edsoo.ru/D9P9J8§B1K

113

Hyxknonnas Mosiens gapa
I'eitzenbepra-MBanenko. 3apsina u
MacCOBO€ YHUCIIO siapa. M30Tormb.
PagnoakTuBHOCTE

https://m.edso00.ru/ISJ6K7ESN

114

3aKoH paJHOaKTUBHOTO pacraja.
CBolicTBa HOHU3UPYIOIIETO
u3nydeHus. Biusnue
PaZMOaKTUBHOCTH HA KUBBIC
opranu3msl. JlozumeTpus

https://m.edsoo.ru/U2W1K6NSN

115

DHeprusi CBsSI31 HyKJIOHOB B si/Ipe.
SAnepubie cunbl. JledekT Macchbl
sapa. AnepHeie peakuuu. AnepHeie
peaktopsl. [IpoOieMbl
YIPaBIIEMOTO TEPMOSIEPHOTO
CHHTE3a. DKOJIOTHYECKHUE aCIICKThI
pPa3BUTHA SAIEPHON SHEPIETUKHU

https://m.edsoo.ru/I4021100J

116

Mertompbl perucTpaiuuu u

https://m.edsoo.ru/H7WS5I2M8U




HCCIIEIOBAHUS 3JIEMEHTAPHBIX
yactull. ODyHJaMEeHTaJIbHbIE
B3auMOJEHCTBUA. baprnoHsl,
ME30HbI U JIENTOHBI.
[IpencraBnenne o CtanaapTHOU
Mozenu. KBapk-IiitooHHast MOJIeNb
aJIpOHOB

117

®du3uKa 3a npeaeaaMu
CrannaptHoit monenu. TémHas
Martepus U TEMHast SHEPTHSL.
EnunctBo (hmsznueckoil KapTUHBI
MHpa

https://m.edsoo.ru/Z2Q9U3C6Y

118

OTansl Pa3BUTHA aCTPOHOMMHU.
3HaYeHHE ACTPOHOMUU

https://m.edsoo.ru/NORSI1G1M

119

[IpuMeHUMOCTh 3aKOHOB (DU3HKHU
TUTs1 OOBSICHEHUSI TIPUPOTBI

KOCMHYECKUX 00BEKTOB. MeToIbI
ACTPOHOMUYECKHUX UCCIICTOBAHUI

https://m.edso0.ru/I7Q8F6Q6Y

120

CoBpeMeHHbIE ONITUYECKHE
TEJIECKOTIbI, PaAHOTEIECKOIIBI,
BHeaTMOC(epHas aCTPOHOMHUS

https://m.edso00.ru/C4X0Q6YOW

121

Bun 38é3nnoro Heda. Co3Besnus,
SIpPKUE 3BE3/IbI, IUIAHETHI, UX
BHUAUMOE IBIDKECHUE

https://m.edsoo.ru/N1Z1T9VIK

122

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

https://m.edsoo.ru/D6X4E3L1E

123

3BE3/IbI, ©X OCHOBHBIC

https://m.edsoo.ru/E2H6USP20




XapakTepucTuku. /luarpaMma
"creKTpalIbHbIHN Ki1ace —
CBETUMOCTD"

124

3Be3/1bI TJIABHOM
IOCJIEI0BATEIBHOCTHU

https://m.edsoo.ru/SSHOM6S0V

125

Bnyrpennee ctpoeHue 3BE3 .
CoBpemeHHbIe MPEACTaBIECHUS O
MIPOUCXOKICHUN H SBOJTIOIIUH
ConHua u 3B€37. DTaribl )KU3HU
3BE3]

https://m.edso0o0.ru/M3MS5YOC8W

126

Mneunsiii [Iyte — Hama
T"amaxTnka. TUIEI raJJakTUK.
UeEpHbIe ObIPHI B SIpax TATAKTUK

https://m.edsoo.ru/ESDOCS5F6B

127

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

https://m.eds0o0.ru/O9R8EWIY 1Y

128

MacmtabHas CTpyKTypa
Bcenennoi. Meraranaktuka

https://m.edsoo.ru/Q4F3H3L4K

129

Hepewménnpie npoOiembl
aCTPOHOMHHU

https://m.eds00.ru/O6N5SDOX7M

130

Ou3nyecKuil MPaKTUKyM 10 TEME
"UccneqoBanue MarHUTHOT'O IIOJIS
IMOCTOSTHHBIX MarHUTOB'" WJIN
"WccnenoBaHue CBOMCTB
(dbeppomMarHeTUKoB" UIU
"HccnenoBanne NEWCTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

https://m.edsoo.ru/E6ESG3VOW




131

®uU3NYEeCKUN IIPAKTUKYM 110 TEME
"N3mepenue cuiibl AMiiepa" uiu
"N3ydyeHne 3aBUCUMOCTHU CHJIBI
Amnepa oT cuiibl TOKa" UK
"Onpenenenre MarHUTHOM
MHIYKIIMY HA OCHOBE U3MEPEHUS
cuibl Amrnepa"

https://m.edsoo.ru/V7S7TNIEF2P

132

®uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue siBICHUS
ANEKTPOMArHUTHON WHYKITUHU"
nimy "OnpeneneHne NHIYKIUU
BUXPEBOIO0 MarHUTHOTO MOJIA"

https://m.edsoo.ru/P2L3A0D3N

133

®u3NYEeCKU IPAKTUKYM IO TEME
"UccneqoBanue IBICHUA
camouuaykuu" uiu "Coopka
MO/JIENIN 3IEKTPOMAarHUTHOTO
reneparopa"

https://m.edsoo.ru/VAN3VOD9A

134

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJieOaHUN HUTSHOTO U
MPY>KUHHOTO MasiTHUKOB"

https://m.edsoo.ru/T8U7R4X6L

135

Ou3nyecKuil MPaKTUKyM 10 TEME
"[IpeoOpazoBanue PHEPTrUU B
MPY>KUHHOM MasiTHUKE"

https://m.edsoo.ru/G6J5Z1B2E

136

Ou3nyecKuil MPaKTUKyM 10 TEME
"UccnenoBanue nepeMeHHOTo
TOKa 4epe3 MOCIEA0BATEIBHO
COEIMHEHHBIE KOH/IEHCATOP,
KaTyIIKY U PE3UCTOP" WIH

https://m.edsoo.ru/D3P8AOX6N




"HUccnenoBanue paboThI
HMCTOYHHUKOB CBCTA B LICIIN
MepeMEeHHOTO ToKa"

137

PuU3N4ECKU IPAKTUKYM 110 TEME
"N3ydyeHue napameTpoB 3ByKOBOM
BOJIHBI"

https://m.edsoo.ru/D8F2V279S

138

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nokazaTens
MPEOMIICHHUS CTEeKIA" WITH
"[Tonydenne n300paxeHus B
CUCTEME U3 IJIOCKOTO 3epKaja U
JIH3BI"

https://m.edsoo.ru/H4K414MOK

139

@u3N4EeCKU IPAKTUKYM I10 TEME
"UccneqoBanre 3aBUCUMOCTH
(hOKYCHOTO PacCTOSIHUS OT
BEIECTBA (Ha MPUMEPE KUIKUX
nuH3)" unn "U3mepenue
(hOKyCHOTO paccTosSTHUS
paccenBarOIIUX JUH3"

https://m.edsoo.ru/H4C3S0K5V

140

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmronenne nudpakuum,
HHTEep(DEPEHIINN U TIOJIIPU3AITIT
cBera"

https://m.edsoo.ru/N3M1B5H4B

141

dusnueckuil NpakTUKYM 10 TeEMe
"OnpeneneHue UMITyJIbCa U
SHEPIUU PEIATUBUCTCKUX YACTHIL
(mo poTorpadusim TpeKoB
3apsDKEHHBIX YaCTULl B MATHUTHOM
nose)"

https://m.edsoo.ru/FODSMSH2E




142

®uU3NYEeCKUN IIPAKTUKYM 110 TEME
"N3mepenue nocrostnHo# 1lnanka
Ha OCHOBE UCCIIEJIOBaHMS
doTorddexra" mwim
"HccnenoBanue 3aBUCUMOCTU
CHJIBI TOKA YEpPE3 CBETOAUO OT
HanpspkeHus"

https://m.edsoo.ru/B6Y1T9C2U

143

®uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue criekTpa
pa3peKeHHOTO aTOMapHOT 0
BOJIOPO/JIa M U3MEPEHNE
nocrosiHHOM Punbepra"

https://m.edsoo.ru/TSNOJ9D6N

144

®u3NYEeCKU IPAKTUKYM IO TEME
"HccnenoBanue paiiOaKTUBHOTO
(hoHa ¢ UCTIOJIb30BaHUEM
no3umerpa" win "M3ydyenue
MOTJIOIIEHNS OeTa-4aCTHIL
amoMuHuem"

https://m.edsoo.ru/Q2D701P3]

145

DU3NYECKUH TPAKTUKYM 10 TEME
"HabOmaroneuus 38€31H0T0 HEDOA
HEBOOPYXEHHBIM TJIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUHN JUIS OTIPEICITICHUS
MOJIOKEHUS HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aust CeBepHOro Moryapus
U pKHe 3BE3/1b1" UK
"Habmoenus B Teneckon JIyHbI,
IUIAHET, TYMAHHOCTEN U 3BE3HBIX

https://m.edsoo.ru/NOXOMOW 1P




CKOIUIeHUH"

146

O06o001IeHre U CHCTeMAaTH3aIns
3Hanuil. Poss pusuku u
ACTPOHOMHUH B SKOHOMHYECKOH,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH
YeloBeKa

https://m.edsoo.ru/T7S7TUSA9F

147

O0600611eHrEe U crUcTeMaTH3alus
3HaHUi. Posib u MecTo Qpu3uku u
ACTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

https://m.edsoo.ru/D3X0E9J8F

148

O60011eHre U crucTeMaTu3alus
3HaHui. Poisib pusnueckoil reopun
B (popMHUpOBaHUM NpeACTABICHUN
0 pU3NUECKON KapTUHE MHPA,
MecTo (pU3MUeCcKON KapTHHBI MUpa
B 00111eM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MIpeICTaBICHUH O pUpPOIe

https://m.edso00.ru/O9Z3W6E2M

149

O0001IeHNEe U cUCTEMATU3 AL
3gagui o teMe "Kunematuka"

https://m.edsoo.ru/S0X9P3D3B

150

O00011IeHNE U CUCTEMATH3ALIMS
3gagui o treMe "Kunemaruka"

https://m.edsoo.ru/A3P8X2K5G

151

O00011IeHNE U CUCTEMATH3AL S
3HaHui no teme "uHamuka"

https://m.edsoo.ru/X2C7H4U4X

152

O000I11IeHNE U CUCTEMATH3AL[HSI
3gagui o treMe "CraTuka
TBEpaoro Tena'"

https://m.edsoo.ru/T7D1M4U7C




153

O00011IeHIE U CUCTEMATH3ALINS
3HAHUU 10 TeMe "3aKOHBI
COXpaHEHUs B MeXaHUKe"

https://m.edsoo.ru/W1J3TOD8O

154

O000111eHEe U CHCTEMATH3AIHS
3HaHu 1o TeMe "OCHOBBI
MOJIEKYJIIPHO-KUHETHYECKO M
Teopun”

https://m.edsoo.ru/F3F6A8QS5I

155

O00011eHNe U CUCTEMATU3 AL
3HaHu# no TeMe ""TepMomHaMuKa.
TeroBbie ManMab!"

https://m.edso0o.ru/T1C976Y9J

156

O00011IeHNE U CUCTEMATHU3ALIUS
3HaHMM 10 TeMe "ArperaTHbie
CcOCTOSHHA BemecTBa. Da3oBEIe
nepexosr"

https://m.edso00.ru/Y9J8J3B9G

157

O00011eHNEe U CUCTEMATU3 AL
3HAHUM MO TeMe "DIEKTPUUECKOe
noJe"

https://m.edsoo.ru/P3V2N4G7Q

158

O000111eHNE U CUCTEMATU3 AL
3HaHUH 110 TeMme "TlocTOoSTHHBIN
AJIEKTPUYECKUN TOK"

https://m.edsoo.ru/R1IE6MSLOT

159

O000111eHNE U CUCTEMATU3ALMS
3HaHUU 110 Teme "Toku B
pa3I4HBIX cpenax"

https://m.edsoo.ru/HIK3020Q4W

160

O00011IeHIE U CUCTEMATHU3ALIUS
3HAHUU 110 TeMe "MaruuTHoe
noie"

https://m.edsoo.ru/ W5D2V6S7TW

161

PesepBHriit ypok. O6001IeHE U
crcTeMaTH3allKs 3HAHUH 110 TeME

https://m.edsoo.ru/B3F705C1F




"DJeKTpOMarHuTHAs UHIYKIus"

162

PesepBHeiit ypok. O600IIeHNE 1
CHCTEMATU3aLMI 3HAHUH T10 TEME
"Mexannyeckue koiaedanus"

https://m.edsoo.ru/E1 Y1 A2HOL
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PesepBHeIit ypok. O600IICHNE 1
cucreMaru3sanus 3HAHUH 110 TEME

"JIeKTpOMarHuTHbIE KoeOanus"

https://m.edsoo.ru/F8S9P7E8V
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PesepBubrit ypok. O60011eHNE U
CUCTEeMaTH3aIus 3HAHUM 110 TeMe
"MexaHn4eckue u
3JIEKTPOMArHUTHBIE BOJTHBI"

https://m.edsoo.ru/I[7TR6C5SM4A
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PeseprubIit ypok. O6001eHNE 1
CUCTEMAaTH3aI¥s 3HAHHIA 110 TeMe
"OnTuka"

https://m.edsoo.ru/M4WSISR8V
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PeseprubIit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HaHU 110 TeMe
"OcnHoBbl CTO"

https://m.eds00.ru/V9Z5U6PIN
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Peseprubiit ypok. O6001meHNE 1
cUCTEeMaTH3allMsl 3HAaHHi 110 TeMe
"KopnyckynsipHO-BOJTHOBOM
Tyanu3m"

https://m.eds00.ru/O2U5X7K40Q
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PesepBuriit ypok. O600mIeHNE U
CUCTEeMAaTH3allMs 3HAaHHI 110 TeMe
"®dusuka aroma"

https://m.edsoo.ru/UIQ9R3S8P
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PesepBHrlit ypok. O6001IeHE U
CHCTEeMaTH3alus 3HaHUH 10 TeMe
"®du3uKa aTOMHOTO Spa U
3JIeMEHTapHbIX YyacTul"

https://m.edsoo.ru/BOY1C2P3Q




PesepBuriit ypok. O600IICHNE 1

170 cucTeMaTu3alys 3HaHuH 110 TEME 1 https://m.edso0.ru/S5SR2WIF7G
"DneMeHThI acTpoPHu3nKu"
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

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

JleMOHCTpHpOBaTh HA TMPUMEpPaxX poib U MECTO (PU3MKH B (POPMHUPOBAHUH
COBPEMEHHOM HAYy4HOW KapTHHBI MUDPA, B Pa3BUTUU COBPEMEHHOUN TEXHUKH
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

YuuThIBaTh TPaHUIGI TNPUMEHEHUS HW3YYCHHBIX (PU3MUECKHX MOJCIIeH:
MaTepuagbHas TOUKa, MHepLHaibHas cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TEJI0, UICAJIBHBIN T'a3; MOJIETN CTPOCHHUS Ia30B, KUJIKOCTEH U TBEPABIX TEIl,
TOYECUHBIN AIIEKTPUUECKHI 3apsi]] — MPU PelIeHUH (PU3NIECKUX 3a7a4

10.3

Pacnio3znaBate pusznueckue sBieHus (Mpo1ecchl) U OObICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpUHM CTPOCHUS
BEIIECTBA U JJIEKTPOAMHAMHUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJieHUue Tel, JBUXKEHHE IO
OKPY)KHOCTH, HWHepLHs, B3auMojeicTBue Tten; AuPy3us, OpoyHOBCKOE
JBYD)KEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00BbEMaA Tel
IpU HarpeBaHUM (OXJIAXKJEHUM), TEIUIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJIEHCAlMs, IJIaBJIEHUE, KPUCTAIIM3ALNs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPhITOM COCYJE, CBSI3b
MEXJly IapaMeTpaMy COCTOSHUS Ta3a B M30MpOLEccax; dIEKTpU3aLus Tell,
B3aMMOJICHCTBHE 3apsI0B

10.4

OnuceBaTh MEXaHUYECKOEC ABYXXCHUE, UCIIOJIb3Ys (bI/IBI/I‘ICCKI/IC BCJIIMYHUHBI.
KoopAuHaTta, IIyTh, IEPEMCIICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TC€Jjia, CHUJIa,
HUMITYJIBC  TECJIa, KHHETUUYCCKAA OHEPIudA, IOTCHHUAJIbHAA  OHCPIUs,
MEXaHHU4YCCKasa pa60Ta, MCXaHW4YCCKass MOINHOCTb, IIpU  OIIMCaHUHU
IMPpaBUJIbHO TPAKTOBATb (bI/ISI/I‘ICCKI/Iﬁ CMBICJI HCIIOJIB3YEMBIX BCIWYHH, HUX
0003HAYEHUS U CAWHHNIIBI, HAaXOIUThb Q)OpMYHLI, CBA3BIBAIOIIUC HNAaHHYHO
(I)I/ISI/I‘IGCKYIO BCIIMYNHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh M3y4EHHBbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIE SIBJICHUS,
UCNOJb3Ys (U3NYECKUEe BEIMUYUHBI: JAaBJICHUE I'a3a, TeMIepaTypa, CpeaHsis
KUHETHYeCKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CpPEIHEKBAaJApaTU4YHAsl  CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabora rasa, Ko3QQHUIMEHT MNOJE3HOro JeicTBUA
TEIJIOBOTO JIBUTATeNsl; MPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBIC]I MCIOJb3YEMBIX BEIWYHMH, UX O0O3HAYECHUS U €AMHUIBI, HaXOJUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYI (DU3UYECKYI0 BEJIWYMHY C JAPYTUMH
BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKUC CBOICTBaA BCIICCTBA n
QJICKTPUYCCKHUC SBJICHUA (HpOI_ICCCBI), HCIIOJIB3YyA (I)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI:




JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE II0JIe, HAIpPsHKEHHOCTh 10U,
IIOTEHLMAJl, Pa3HOCTb IIOTEHLIUAJIOB; IIPU ONMCAHUM NIPABUIILHO TPAKTOBATH
(GU3NYEeCKUi CMBICT UCTIONB3YEMbBIX BETMYMH, UX 0003HAYCHUS U €JMHULIBI,
yKa3bIBaTh (HOPMYJIbl, CBS3BIBAIOIINE JTAHHYIO (U3UYECKYIO BEIMYHMHY C
JPYTMMHU BETMYMHAMHU

10.7

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIOJB3YS (hPU3NYECKHE
3aKOHbl M IPHHLMIBL 3aKOH BcemupHOro tsarorenus, I, II m III 3akoHBI
HeloTOHa, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPrHM, 3aKOH COXpPaHEHHS
UMIyJbCa, MPUHLUI CYNEPHO3ULMH CWUJI, TPUHLHUI PaBHOIpPABUS
MHEPUHUAIBHBIX CHUCTEM OTCYETA; MOJIEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHUHETUYECKOU
SHEPruu TEIUIOBOTO JBMKEHHUS MOJIEKYJ1 € aOCOIIOTHOW TemIepaTypou,
NEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHUS 3JIEKTPUYECKOIrO
3apsna, 3akoH KyioHa; mpu 3ToM pasiauydarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCcKOe BBIpAXKEHHE M YCIOBUS (IpaHHUIBL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB; pa3nuyaTh  yCJIOBUS  UX  0€30IacHOro
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MIPOIIECCOB C MCIOJF30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUM; TIPH 3TOM
dhopmynupoBaTh mpobaemMy (3a7ady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 00OPYAOBaHUS, TIPOBOIHUTE OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OCYH.[CCTBJ'IHTB IIpsAMBIC U KOCBCHHBIC HN3MCPCHUA (1)1/13I/I‘IGCKI/IX BCJIIMYHH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJILHBIA CIIOCO0 HN3MCPEHUA W HCIIOJIb30BaTh
HN3BCCTHBIC METOAbI OLICHKHU HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

UccnenoBaTh  3aBUCHUMOCTH  MEXIYy (PU3MUYECKUMHU  BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEpPEHUil; MpuU 3ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpPOBaTb  pE3yJIbTaThl  MOJYYEHHOW  3aBUCHUMOCTH
(¢u3nueckux BENWYMH B BUJE Tabnaul ¥ rpaduKoB, AeTaTh BBIBOJBI IO
pe3yapTaTaM HCCIeI0BaHUS

10.12

Cobmnronath npaBuiIa 6€30MaCHOrO TPya MIPU MPOBEJCHNUN UCCIIEI0BAaHUI B
paMKax  y4eOHOro  SKCIEpUMEHTa, y4eOHO-MCCIIEeOBATENbCKONH U
IPOEKTHOM AEATENBHOCTU C UCHOJIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pemats pacu€rHple 3aaud ¢ SBHO 3aJaHHOM (PU3WYECKOW MOMETBIO,
UCTIONB3YS (PU3UYECKHE 3aKOHBI M TIPUHIIUIIBI; HA OCHOBE aHAN3a YCIOBHUS
3a/laui BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3UUECKHE BEIUYMHBI
u Gopmyibl, HeoOXoAMMBIE ISl €€ pelIeHHs, MPOBOAUTH pPACUETHl U
OIICHUBATh PEAILHOCTh MOJYUCHHOTO 3HaYCHHS (PU3NIECKON BETMUUHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyun: BBICTPAaNBATh JOTUYCCKHU
HCTIPOTUBOPCUUBYIO IICIIOYKY paCCY)KIlCHI/Iﬁ C OHOpOfI Ha HU3YYCHHBIC




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

10.15

Hcnonb3oBarh  mpu  pelleHUH  ydyeOHBIX  337ad  COBpPEMEHHbIE
WHPOpPMAIIMOHHBIE  TEXHOJOTMHM  JUIi  [OWCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpEeTallMM M MPEACTAaBICHUS Y4YEOHOM U  Hay4dHO-NOIYJISPHOU
UHPOpPMALMK, TOJYYCHHOW U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBoUTE NpUMEpPHI BKJIa/la POCCUUCKUX U 3apyOekKHBIX YIEHBIX-PU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHUE IPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJOTHU

10.17

Hcnonb3oBaTh TeopeTnyeckue 3HaHUS MO (PU3HMKE B MMOBCEJIHEBHOM KU3HU
g obecriedyeHust Oe30MacHOCTH Npu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JUISI COXPAHEHHS 3J0POBbS M COOIIOICHUS
HOPM 3KOJIOTMYECKOI0 MOBEACHUS B OKPYKAIOLIEH cpene

10.18

PabGorate B rpymnme C BBIIIOJHEHHWEM pa3IUYHbIX COLMAIBHBIX PpOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATBLHO PACIIPEACATh 00SI3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTh B HECTAHAAPTHBIX CUTyalUAX, aJCKBATHO
OLCHMBATb BKJIaJ KaXJIOro W3 Y4YaCTHUKOB TPYIIbEI B PCIICHHUC
paccMaTpuBaeMon MPOOIEMBI

11 KIJACC

Kon
NpoBepPsieMoro
pe3yJabTarta

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeHEro o01mero 0Opa3oBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH
U TEXHOJIOTUH, B MPAKTUYECKOW NESATENbHOCTH JIOACH, LEIOCTHOCTh M
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4UTHIBATh rpaHulbl TIPUMCHCHUA H3YUYCHHBIX (1)H3H“I€CKI/IX MOJICICH:
TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsan, sAA€pHass MOICJIb aToOMa, HYKIIOHHasA
MOJACJIb aTOMHOI'O dA[pa IIpU pCIICHUH q)HSquCKI/IX 3aJa4

11.3

Pacrio3naBath ¢pu3uueckue siBiieHus (MPOIEcChl) B OOBICHATh UX HA OCHOBE
3aKOHOB 93JICKTPOJMHAMUKHA M KBAaHTOBOM (U3UKHU: 3JIEKTpUYECKas
IPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIECHCTBHS
TOKa, B3aUMO/JICHCTBHE MAarHUTOB, MJICKTPOMArHUTHAS WHAYKIIMS, ICHCTBUEC
MAarHUTHOTO TIOJIS HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsi,
AJIEKTPOMArHUTHBIE KoJIeOaHus u BOJIHBI, MPSIMOJIMHEIHOE
pacrpocTpaHeHHe CBETa, OTPaXKEHHE, TpeOMICHHe, HHTepdepeHus,
nudpakius U MoJIIpH3alvs CBETa, AUCIEPCUsT CBETa, (POTOIICKTPUUCCKUI
abdekt (poTodddexT), cBeTOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJOpPOJA,  €CTeCTBEHHas W HMCKYCCTBEHHas




PaaOaKTUBHOCTD

114

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIECTBa (BHCKTpI/I‘-ICCKI/Ie, MAar"iuMTHBIC,
ONTUYECKUE, DJIEKTPUUECKYID IPOBOAMMOCTb pa3IMYHBIX Cpel) |
JJIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECCHI), HCHOJB3yd  (hu3nyecKue
BCJIMYMHBL: AJICKTPUICCKUI 3apsi, CUIa TOKA, JIEKTPHIECKOE HANPSHKCHHE,
JNIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHmanos, JIJC, paborta
TOKAa, WHIYKIMS MarHuTHOTO ToJisA, cuia Awmmepa, cuina JlopeHia,
WHAYKTUBHOCTb KAaTYIIKHW, SHCPIUs SJICKTPHUYCCKOIO U MAarHuTHOTI'O HOJ’IGﬁ,
NepuoJl W 4acToTa KoJIeOaHWH B KoyieOaTeIbHOM KOHTYpE, 3apsl U CHiia
TOKa B TIPOILlECC€ TapMOHMYECKHX OJECKTPOMArHUTHBIX KOJICOAHMI,
(OKyCHOE pacCTOSHHE W ONTHYEeCKas CHJa JIMH3BI;, TPU ONHUCAHUHU
IpaBHUJIbHO TPAKTOBATbH q)HSquCKHﬁ CMBICJI HCIIOJIB3YEMbBIX BCJIWYHH, HUX
0003HaYeHMs] U EAUHMIIBI; YKa3blBaTh (POPMYIIbI, CBSI3BIBAIOLINE JAHHYIO
(U3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

11.5

OnuchiBaTh M3YYCHHBIE KBAHTOBBIE SIBJICHHS W TPOIECCHI, HCIOIB3YS
(br3UYecCKre BETUIMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJTHHA BOJIHBI
U YacToTa CBeTa, PHEpPrus M HMIYJIbC (POTOHA, MEepHOJ] NoJypacrnana,
SHEPTHsl CBSI3W aTOMHBIX SJIep; NPH OINMUCAHWM TPABWIBHO TPAKTOBATH
(bMBUYECKU CMBICT HCTIOJIB3YEMbIX BETUYHH, UX 0003HAUYCHHS U €IUHUIIBI;
yKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIMYUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITH 3HAU€HUE (PU3NIECKOM BETMUUHBI

11.6

AHanu3MpoBaTh PU3NUECKHUE MPOIIECCHI U ABICHUS, UCTIOIb3YS GU3NUECKUE
3aKOHBl W TPHUHLOMIBL: 3akoH OMa, 3aKOHBl TOCJIEIOBaTENIbHOTO U
napajuieIbHOTO COEAUHEHHUs POBOJAHUKOB, 3ak0H [[xoyns — Jlenna, 3akox
ANIEKTPOMArHUTHOM MHIYKIIUU, 3aKOH MPSAMOJMHEHHOTO pacipoCTpaHEHUs
CBETa, 3aKOHbI OTPAKEHHUS CBETA, 3aKOHBI MPEJOMIICHUSI CBETAa, YpaBHEHHE
OiiHmTeitHa g (oTtoddderra, 3aKOH COXpaHEHHUS DSHEPIuu, 3aKOH
COXPAaHEHHUS MMITYJIbCa, 3aKOH COXPAaHEHUS AJIEKTPUUYECKOTO 3apsja, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTyNaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmazia; mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE U YyCIOBHs  (TpaHMIbI,  00JIACTH)
MPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIlpaBJICHUEC  BCKTOpAa HWHAYKOUHU  MAIrHUTHOTO  IIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpouTh M ONHCHIBATh H300PKEHHE, CO3JAaBAEMOE IIJIOCKUM 3EpKajioM,
TOHKOHW JTUH30U

11.9

BbITIONHATE AKCHEPUMEHTHI M0 HCCIEA0BAHUI0 (DU3MUECKUX SIBICHUHA U
MPOIIECCOB C MCIIOJIB30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; TPH STOM
dbopmynupoBaTh mpobraemy (3agady) ¥ THIIOTe3y Y4eOHOTO IKCIEPUMEHTa,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHHUSI, MPOBOIUTH OTBIT
1 (OpPMYTUPOBATH BBHIBOIbBI

11.10

OCYH.[GCTBJ'IHTL MpsAMBIC U KOCBCHHBLIC HN3MCPCHUA (1)I/I3I/IHCCKI/IX BCJIIMYHH,
Ipru 5TOM BLI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 U3MCPCHUSA U HUCIIOJIb30BATH




M3BECTHBIE METO/IbI OLICHKU IIOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH C HCIHOJIb30BAHUEM
NPSIMBIX M3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH
pe3yabTaThl TOJMYYEHHOW 3aBHCUMOCTH (DM3WYECKUX BEIWYMH B BHUJE
TaOauIl U TPaQHKOB, AETaTh BBIBOIBI 110 PE3yabTaTaM HCCIIEI0BaHHS

11.12

CoGumroath npaBuiia 0€30MaCHOTO TPyl MPH MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOro  DKCIIEPUMEHTAa, Y4COHO-HMCCIICIOBATEIbCKOW U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHHUEM U3MCPUTCIbHBIX YCTpOﬁCTB u
1a060pPaTOPHOTO 00OPYIOBAHUS

11.13

Pemate pacu€THpie 3amauM C SBHO 3aJaHHON (DU3UYECKON MOJIETBIO,
I/ICHOJ'II;SY?I (1)I/I3I/I‘-ICCKI/IC 3aKOHBI N HpI/IHIII/IHI)I; Ha OCHOBEC aHaJIn3a yCJ'IOBI/ISI
3a1a4u BI)I6I/IpaTB (1)I/I3I/I‘-ICCKyIO MOACIb, BBIACIIATH (1)I/ISI/I‘~IGCKI/IG BCIIMYUHBI
u ¢GopMynbl, HeoOXOquUMbIe Al €€ pelleHus, NMPOBOJUTH pacuéTel U
OIICHUBATH peaJ'IBHOCTI) HOJ'Iy‘IGHHOFO 3HAYCHUA (1)H3I/I‘ICCKOI>1 BCIINYNHBI

11.14

Pemrate KaueCTBEHHbBIE 3a/1a4u: BBICTPANBATh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PpAaCCYXJICHHM C ONOpPOM Ha H3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SABIICHUS

11.15

Ucnonb3oBarh  mpu  pemieHUHd  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
nH(pOpPMallMOHHBIE  TEXHOJOTMU Ui  TIOUCKa, CTPYKTYpUpPOBaHUS,
UHTEpIpeTali M TMpeACTaBlIeHUs Yy4yeOHOW U HaydyHO-TOMYJISpPHOU
nHdopMaluy, TOIYYEHHOW U3 Pa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATH TPHUHIMINBI JEHCTBUS MalluH, HPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MacHOr0 MCMHOJb30BaHHUS B
MOBCE/IHEBHOM JKU3HU

11.17

[IpuBoaUTE MpUMEpPHI BKJIa/1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBACHEHHE IPOIECCOB OKPYXKAIOIIET0 MHUpPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOT Ui

11.18

Hcnonp3oBaTh TeOpETUYECKUE 3HAHUS N0 (PU3HMKE B TIOBCEIHEBHOW KU3HU
st obecriedyeHuss O€30MACHOCTH TIPU  OOpallleHHH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHS 3JI0POBbsI M COOJIOICHUS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPYKAIOIICH cpelie

11.19

PaGorate B rpymme C BBIOJHEHHWEM pPa3IUYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PALMOHAIBLHO PACHpPEeNsaTh 00sI3aHHOCTH U
IUTAHUPOBATh JESATENILHOCTh B HECTaHJAPTHBIX CHUTYaIlUAX, aJeKBAaTHO
OLIEHMBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYHIbl B pEUIEHUE
paccMaTpuBaeMoil mpooOIemMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox nmpoBepsiemoro

pasaejia 3JEMECHTA

HpOBepﬂeMble IJIEMEHTLI COACPKAHUSA

OU3NKA 1 METOABI HAYHYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o npupozae. Haydnele meTonbl
IIO3HAHUS OKpyXKaromero Mupa. Pois skciepumenta
U TEOpUM B IIPOLECCE TO3HAHUA MPUPOIBI.
OKCIepUMEHT B (U3HKE

1.2

MonenupoBanue (bu3rUecKux SIBJIEHUI u
npoueccoB. Hayunble rumnortessl. @dusnyeckue
3aKOHBI W Teopuu. ['paHUIBI NPUMEHUMOCTH
¢usznyeckux 3akoHOB. IIpUHIUMII COOTBETCTBHUS.
Ponrp u wMecto ¢usuku B  (QOpMHPOBAHUU
COBPEMEHHOM  HAyyHOM  KapTUHBI MHUpa, B
MPAKTHYECKOHN AESITEeIbHOCTH JII0IeH

MEXAHUKA

KNMHEMATHKA

2.1.1

Mexannueckoe NBIDKEHHUE. OTHOCHUTENBHOCTD
MexaHuyeckoro aBmwxkeHusa. Cucrema oTcdéra.
Tpaektopus

2.1.2

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

2.1

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
IBUKEeHHe. ['pa@uku  3aBUCHUMOCTH  KOOPJMHAT,
CKOPOCTH, YCKOpPEHHUS, MyTH U IepeMelIeHUs
MaTepuaIbHOU TOUYKU OT BpEMEHU

2.14

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
maJcHus

2.1.5

KpuonuueitHoe JIBIDKCHHE. PaBHOMepHOE
JBU)KEHUE MaTE€pUAIIbHOW TOUYKU IO OKPYKHOCTH.
YrnoBast CKOpOCTb, JTUHEWHAsA CKOpOCTh. llepuon u
yacrora. LleHTpocTpeMuTensHOE yCKOPEHUE

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMLAOMETDP, ABUKCHUC
CHapsA 0B, HCITHBIC U pCMCEHHBIC IIE€pCAavIn

2.1.7

[Ipaktnyeckue paboTbl. M3MepeHHe MIHOBEHHOM
ckopoct. MccnenoBaHue COOTHOLIEHHUS MEXIY




MyTSIMH, MPOMICHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIE PAaBHBIC MPOMEXKYTKH BPEMEHHU
IpyU PaBHOYCKOPEHHOM JBM)XKCHUU C Ha4YaJbHOU
CKOPOCTBIO, PaBHOW HYyJO. M3ydeHue IBHKEHUA
mapuka B BA3KOW KHUJIKOCTU. M3ydueHue NBHKEHUSA
Tesa, OPOIIEHHOTO TOPU30HTAIBLHO

2.2

JTMHAMUKA

2.2.1

[IpuHnun  otHocurensHOoCTH [anmmites.  llepBwii
3akoH HprotoHa. HepuuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. [TpyuHIMI Cynepno3uiyuu cuil

223

Bropoii 3akoH HproTOHa 1511 MaTepuanbHOM TOUKHU B
uHepuuanbHoi cucreme orcuéra (MCO). Tperuit
3akoH HbloTOHA A7151 MaTepuanbHBIX TOYEK

224

3akoH BceMHUpHOTO TsroTeHus. Cuia TKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tema

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHHS
CKOJIbKEHUSI U cuiia TpeHus nokos. Koapdunuent
Tperust. Cuna CONpOTUBIICHUS MPU JIBIKEHUH Tema
B )KMJIKOCTHU WJIU raze

2.2.7

[TocTymarenpHOe W BpalIaTSIIBHOE  JIBHIYKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoMeHT cujabl OTHOCHUTEIIBHO OCH  BpalleHHs.
[1neyo cuibl. YcnoBusi paBHOBECHUS TBEPAOTO TEJa B
15(0(0)

229

Texandeckue YCTpOﬁCTBaI IIOAIMITHUKH, IBHXXCHHUEC
HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboThl. V3ydeHuwe  JIBUKEHHS
Opycka MO HAKJIOHHOM IUIOCKOCTH MOJ JeiCTBHEM
HECKOJIbKUX cuil. MccnenoBaHue 3aBUCHMOCTH CHIT
VIPYrOCTH, BO3HUKAOIUX B JaehopMUpyeMoit
NpYXHHE W PE3MHOBOM 00pasiie, OT BEJIUYUHBI UX
nepopmanuu. VccnenoBaHue yCIOBH paBHOBECHS
TBEPAOTO TeJa, UMEIOIIETO OCh BPAILECHHS

2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

23.1

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIBI U UBMCHCHUC
HUMITYJIbCa TCJla

232

3akoH coxpaHeHus nMmiyiasca B MCO. PeaktuBHOE
JBUKEHHE

233

PaGora cunel




234

MouHoCcTE CHIIBI

235

Kunernyeckass »5sHeprus MaTepUAIBHOW  TOYKH.
Teopemao KWNHETUYECKOW SHEPIUU

2.3.6

[TorennnaneHasa sHeprus. [loTeHnumanbHas >HEprus
yIpyro nepOpMUPOBAHHOI MIPYXHUHBI.
[ToTennmanpHas sHeprus Tena BOJIU3U NOBEPXHOCTH
3eMiu

2.3.7

[loTennmanpHble 1 HEMOTEHIMAIbHbBIE CHIIbL. CBSI3b
paboThl HENOTEHLMAJIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM HHEpruu CUCTEMBbI Tel. 3aKOoH
COXPAaHEHHUS MEXaHUYECKOH SHEePruu

2.3.8

VYrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4eckue  yCTpOWCTBAa:  JBUIKEHUE  PaKeT,
BOJIOMET, KOTIEp, NPYKUHHBIN MUCTOJIET

2.3.10

[IpakTuueckue paboTsl. M3yueHne cBA3u ckopocTeit
TeJI Mpu Heynpyrom ynape. MccnenoBanue cBs3u
paboThl CWJIBI C HW3MEHEHHEM MEXaHUYECKOU
SHEpPruu Tena

3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU
OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE IBUKEHHE.
Hudbdysus. Xapakrep ABUKEHUS U B3aUMOCHCTBUS
YaCTHI BEIL[ECTBA
Mopenu cTpoeHus Tra3oB, XUIAKOCTEH M TBEPABIX

3.1.2 Tell U OOBACHEHHE CBOICTB BEIECTBA HAa OCHOBE
3THUX MOJEIIEN

313 Macca MOJIEKYIL. KonnuecTtBo BEILIECTBA.

o [MocTosiaras ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenbcus
Mopenbs uaeanbHoro raza. OCHOBHOE YypaBHEHUE

3.1.5 MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU HJI€aJTBbHOTO
rasa
AOcomoTHas TeMmrepaTypa Kak Mepa cpeaHei

3.1.6 KUHETUYECKONM DJHEPrMU  TEIUIOBOTO  JIBUIKEHUS
yacTtul rasza. [llkana remneparyp KenbBuna

317 VYpaBuenune Kianeiipona — MenzaeneeBa. 3akoH
JlanbToHa

318 l"azoBble 3akoHbI. M30mpo1iecchl B HACAIBHOM Tas3e ¢

IMNOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMa,




u30Xxo0pa, u3obapa

3.1.9

TexHu4YecKre yCTPOUCTBA: TEPMOMETP, OApOMETp

3.1.10

[IpakTuueckue paboTsl. MI3MepeHre Macchl BO3ayXa
B KJIacCHOM KOMHarte. MccienoBaHue 3aBHCHMOCTH
MEXIy TIapaMeTpaMu COCTOSIHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmonnHamudeckas cucrema. Buyrpennss
SHEPrusi TEPMOJUHAMMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

322

KonnuectBo Temmotsl u  pabota. BHyTpeHHss
SHEPIus OJHOATOMHOIO MJEAIBLHOIO Ia3a

323

Buant TeIJIoTepeIauHn: TETJIOMPOBOJHOCTb,
KOHBEKIIUS, W3IydeHue. TermnoéMKOCTh,  Tena.
ViaenrHasg  TemIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.2.4

IlepBblii  3akoH TepmoanHaMHKH. [IpumMeHeHne
IIEPBOTO 3aKOHA TEPMOAMHAMUKHM K H30IIPOLIECCAM.
I'padmueckas nnTepnperanus padboTsl rasa

3.25

TenmoBnie MAaIIIUHEL. [TpunIUTIBEI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi >HEpruu B
TEIJIOBBIX MamuHaxX. KoaddumueHnT moae3Horo
nevictus (nanee — KII/]) termoBoi#t mamunbl. [{uki
Kapno u ero KIIJ]

3.2.6

Bropoit 3akon TepmomuHamuku. HeoOpaTtumocTh
IpOLECCOB B Mpupoje. TerioBble JBUTATEIH.
DKoJorudeckue npoOiaeMbl TEIIOIHEPreTUKH

3.2.7

TexHuyeckue ycTpOMNCTBA: IBUraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktnueckue pabotel. M3mepeHue ynenbHOU
TEILUIOEMKOCTH

33

AT'PETATHBIE CO

CTOAHUMA BEHIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapoobOpazoBanue u koHaeHcauus. Vcnapenue u
KUIMEHUEe. YJeNnbHasg TerioTa mnapooOpa3oBaHMUs.
3aBUCHUMOCTh TeMIEPaTypbl KUIICHUS OT JIaBJICHHUS

3.3.2

AOcComoTHas ¥ OTHOCUTENNbHAS BIaXKHOCTh BO3IyXa.
Hacsiennsiit nap

3.33

Teépnoe Tteno. Kpucramnuueckue u amopdHbie
Tena. AHM30TPONUS CBOMCTB KpUCTaJIOB. JKuakue
Kpuctaibl. CoBpEMEHHbBIE MaTEpHAIIbI

334

IInaBnenue u KpucTtajlin3anus. VYaenpHas TemioTa




iassieHus. Cyonumanus

3.35 YpaBHeHUE TEIIOBOrO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUU MOJTYYCHUS
o COBPEMCHHBIX  MarepuaioB, B TOM  YHCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTnueckue pabotel. l3mMepeHue BiaXHOCTU
o BO3JIyXa
4 DJIEKTPOAUHAMUKA
DJIEKTPOCTATHUKA
411 DnekTpuzaius Tel. OJeKkTpudeckuid 3apsa.  [[Ba
o BUJIA DIIEKTPUIECKHUX 3apsI0B
4.1.2 [IpoBOHUKH, TUIIIEKTPUKHU U TIOJIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs EKTPUIECKOTO 3apsiaa
4.1.4 BzaumonerictBue 3apsinoB. 3akoH Kynona
DIeKTpruyecKoe ToJIe. Hanpsioxénnocts
4.1.5 JNEKTPUYECKOTO MojsA. [IpuHOum cynepno3unuu.
Jlvann HanpsHKEHHOCTH DJIEKTPUUECKOTO OIS
416 Pabora cuI ANEKTPOCTATUYECKOTO TOJIS.
o [ToTermman. Pa3HOCTh IOTEHIIMAIOB
4.1 [IpoBOMHMKKM U  [OUAJIEKTPUKA B  IMOCTOSHHOM
4.1.7 AJIEKTPUYECKOM nojJe. JusnekTpudeckast
MPOHUIIAEMOCTh
OnekTpoéMKocTh. KoHaeHcatop. DJIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCAaTOpa. JHEpPrus 3apsyKEHHOrO
KOHJIEHCAaTOPa
Texnuueckue yCTpOICTBA: 3JIEKTPOCKOII,
419 JNEKTPOMETD, ANEKTPOCTaTHUYECKas 3aluTa,
o 3a3eMJICHHE  JJIEKTpOnpuOOpoB,  KOHAEHCATOP,
KCEpPOKC, CTPYMHBIN TPUHTED
4110 IIpakTuueckue paboTHI. H3mepenne
o JIIEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEIAX
VYcenosus CYILIECTBOBaHUS MOCTOSIHHOTO
4.2.1 aNIeKTpudecKoro Toka. Mcrounnku Toka. Cuna Toka.
4.2 ITocTosIHHBINM TOK
4.2.2 Hanpsxenue. 3akon OMma it yyacTka 1enu
473 DIEKTpUYECKOE COIIPOTUBJIICHHUE. VY nensHOE
o CONPOTHBJIEHHUE BELIECTBA
424 [locnenoBarenbHoEe, MapaIEAbHOE, CMELIAHHOE




COCANMHCHUC ITPOBOAHUKOB

4.2.5

Pabora »snexrpudueckoro Toka. 3akoH JIkoymas —
Jlenna

4.2.6

MoIHOCTh QJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoaBkymas cuna (manee — OJC) wm
BHYTPEHHEE CONPOTUBJICHHE HCTOYHHKA TOKA.
3aKkoH Oma  pgus MIOJIHOM (3aMKHYTOH)
anekTpudeckoit rernn. Kopotkoe 3ampikaHue

4.2.8

DNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  CONPOTUBIEHUS  METAJUIOB  OT
Temmeparypbl. CBEpXIpOBOIUMOCTh

4.2.9

Onektpuueckuid TOK B  Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoauuku. CoOCTBEHHass W TpUMECHas
MPOBOJIMMOCTh TIOJYIPOBOIHUKOB. CBOWCTBA p-n
nepexoza. [loympoBoIHUKOBBIE TPUOOPHI

4.2.11

DIIEKTPUYECKUN TOK B JJIEKTPOIUTAX.
DIIEKTPOJUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DnekTpuueckuii TOK B ra3zax. CaMOCTOSITEIbHBIA U
HECAMOCTOSITENIbHBIA  pa3psifl. Pas3imuuHble THUIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue ycTpoicTBa: aMIEpMETpP, BOJBTMETD,
peocTar, UCTOYHUKU TOKA, dJIEKTPOHArpeBaTeIbHbIe
IpUOOPHI, AIEKTPOOCBETUTEIILHBIE PUOOPHI,
TEPMOMETP COINPOTUBJICHUS, BaKyyMHBIH JHO[,
TEPMHUCTOPBI u dboTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaJIbBAaHUKA

4.2.14

[TpakTuueckue paboThl. M3yueHue cMemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

Usmepenne OJIC wuCTOYHMKA TOKa M €ro
BHYTPEHHETO COINPOTUBIICHUSL. Habmronenue
ANEKTPOJIN3a

11 KIIACC

Kon Koanposepsiemoro

pasaejaa 3JEMEHTA

IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS

4 OJIEKTPOJMHAMUKA
13 MATHUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHA YKL A
' 4.3.1 ITocTosHubIE MAarHHUTBHI. B3aumoneiicteue




IIOCTOAHHBIX MAarHuTOB

MarnutHoe nosue. BeKTop MarHUTHOW MHIYKIUH.
[IpyHnun cyneprio3unyu. JIMHMM  MarHUTHOMN

4.3.2 UHIyKIMKH. KapTrHa JIMHUI MarHUTHOM MHIYKIIHH
MOJIsl TOCTOSIHHBIX MAarHUTOB
MarauTtHO€E noJie MpoBOAHUKA C TOKOM. KapTuHa
JUHUNA TOJS JJMHHOTO TMPSMOTO MPOBOJHUKA M
433 3aMKHYTOT'O KOJIbLIEBOTO IIPOBOJAHMKA, KAaTYLIKU C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amnepa, e€ MOAYNb U HallpaBJIEHUE
Cuna JlopeHua, e€ Monaynb U HampaJiCHHE.
4.3.5 JIBuKeHne 3apsHKeHHOM 4acTHUIbl B OJJHOPOJIHOM
MarHuTHoM noJjie. Pabota cunel Jlopenia
4.3.6 SIBiIeHNE ANEKTPOMArHUTHOW HHAYKIIUU
4.3.7 [ToTox BEKTOpa MarHUTHOM MHAYKIIUN
438 OJIC  wHaykuuu. 3aKOH  BJIEKTPOMAarHUTHOMN
o unHykiun Oapajest
Buxpeoe snekrpuueckoe nose. IJ1C nHAYKIIMU B
4.3.9 IIPOBOJHUKE, JABIKYIIEMCS IIOCTYIIATE€IbHO B
OJIHOPOJHOM MarHWTHOM I0JIe
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTh. SBNeHMe camounaykiuu. 2J1C
e CaMOMHIYKIIMU
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM
4.3.13 DIIEKTPOMAarHuTHOE I0JIe
Texnuyeckue ycTpocTBa: MOCTOSHHbIE MAarHUTHI,
4.3.14 3JIEKTPOMArHUThI, JJIEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb
[IpakTnueckue paboTbl. M3ydeHne MarHUTHOTO
MoJI KaTyliku ¢ TokoM. MccnenoBanue AeiicTBUA
4.3.15 MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  sBieHUS  3JIEKTPOMArHUTHOM
UHAYKIWN
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA
Konebarenbnast cucrema. CBOOOAHBIE KOJIEOAHMS.
5.1.1 I'apmonnueckue xonedanus. Ilepuoxa, dacToTa,
> amMIuuTyaa u ¢asza konedaHuit
5.1.2 [IpyxuHHbBIM MasgTHUK. MaTeMaTHYECKUN MAasSTHUK
5.1.3 YpaBHeHUE FapMOHHMYECKUX KoJie0aHUH.




Kunemarnueckoen  IUHAMHUYECKOE  OMMCAHUE
KO0JIE0ATEIBHOTO JIBUKECHUS

[IpeBpamienue 5SHepruuM IpU  TAPMOHUYECKUX
Kosnebanusax. CBs3p  aMIUTUTYIBl  KOJIeOaHUI
UCXOJHOW BEJIMYUHBI C aMIUIUTYJaMH KoJjeOaHui
€€ CKOPOCTH U YCKOPEHUS

Konebarenbublit KOHTYD. CBobomaHbIe
JNIEKTPOMArHUTHBIE KOJICOaHUS B  HICAITHLHOM
KOJICOATeIbHOM ~ KOHTYpe. AHAJOTHS  MEXIY
MEXaHHYECKUMH " AIIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna TomcoHa

3akoH COXpaHCHUA OHEPTUHn B nacaJlbHOM
K0J1e0aTeIbHOM KOHTYpE

BrinyXcHHBIE MEXaHUYECKHUE KoJieOaHusl.
Pe3onanc. Pe3oHaHcHas kpuBas. BbIHyXIeHHbIE
AJIEKTPOMArHUTHBIC KOJICOaHUSI.

[IepemennsbIli TOK. CHHYCOUAIBHBINA ITEPEMEHHBII
TOK.

MOoOIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE W
JIEWCTBYIONIEE 3HAYEHUE CHIIbI TOKA M HANIPSKEHUS

5.1.10

Tpanchopmatop. IlpouwsBoacTBo, mepemada u
notpebdieHue ANEKTPUYECKOM SHEPTHUM.
OKOJIOTUYECKHE  PUCKM  TPU  MPOU3BOJCTBE
3JIEKTPUYECKON SHEPIUH. Kynerypa
UCIIOJIb30BAHUS 3JICKTPOIHEPTUH B MMOBCEIHEBHON
KU3ZHU

5.1.11

Texnuueckue YCTpOMCTBA: cericmorpad,
AIEKTPUYECKHI 3BOHOK, IMHUH 3JIEKTpoIepe1ad

5.1.12

[IpakTuueckue paboTHI. Hccnenoanue
3aBUCHUMOCTH TIEpU0/ia MajbIX KoJebaHuil rpysa Ha
HUTH OT JUIMHBI HUTH W Macchl TIpysa.
HccnenoBanue mnepeMeHHOro TOKAa B LEMU U3
MOCIIEZIOBATEIbHO COEAMHEHHBIX KOHJEHCATOPa,
KaTYIIKA U PE3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHunueckue BOJIHBI, yCIIOBUS

501 pacrpocTpaHEeHHUs. [epuon. CkopocTb

o pacrpocTpaHeHHs U JAJI1Ha BOJIHBL [lonepednsie u
HPOAOJIbHBIE BOJIHBI

599 WnTepdepenius u Tdpakus
o MEXaHUYECKHX BOJH

5.2.3 3Byk. Ckopoctb 3ByKa. [’ poMKocTh 3ByKa. BeicoTa




ToHa. TemOp 3ByKa

524

ONEKTPOMAarHUTHBIE BOJIHBI. YCJIOBUS H3IIy4€HUS
NIEKTPOMATrHUTHBIX BOJIH. B3aumHas opueHTanus
BeKTOpOB E, B 1 v B 311€KTpOMaraMTHOM BOJIHE B
BAKyyMe

5.25

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpPa)KCHHE,
IIPEJIOMJIEHUE, MOJISIPU3ALUS, madpaxys,
uHTepdpepenms. CKOPOCTh ANEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIkama >1eKTpOMarHUTHBIX BOJH. [IprMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pPaanoCBA3U u TCJICBUACHUS.
Paguonokanusi. DJEKTpOMarHUTHOE 3arpsi3HEHUE
OKpYKalollen cpeibl

5.2.8

TexHnueckue YCTpOWCTBA:! MY3bIKQJIbHBIE
WHCTPYMEHTBI, YyIbTPa3BYKOBas JHATHOCTUKA B
TEXHUKE M MEIWLHHE, DPanap, paauoNpUEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBY-meun

5.3

OIITUKA

5.3.1

[IpsamosnHEiHOE  pacnpoCTpaHEHHE CBETa B
onHOpoIHOM cpene. JIyu cBeta

532

OtpaxkeHne cBeTa. 3aKOHbI OTPaXEHHUs CBETA.
[TocTpoenne n3o0pakeHUH B TIIOCKOM 3€pKajie

5.33

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHUS CBETA.
AOCOIIOTHBIH MMOKa3aTesb NPeIoMIICHHS
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[TonmHoe BHyTpeHHee oTpaxeHnue. I[lpenenbHbIi
YroJI MOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.35

Hucnepcus cera. ClI0KHBIM cOCTaB 0€I0ro CBETA.

LBer

5.3.6

Cobuparoue U pacceuBarolmue JIUH3bL. ToHKas
nuH3a. DOKycHOE pacCcTOSTHUE U ONMTUYECKasl CUIia
ToHKOM nuH3bL. [locTpoenune u300pakeHHl B
coOuparommx 1 paccenBaromux jauH3ax. opmyna
TOHKOH NTUH3bI. YBEIUYECHUE, 1aBaeMOe JIMH301

5.3.7

Hpez[em,l IMPUMCHUMOCTHU FeOMeTqueCKOﬁ
OIITUKHU

5.3.8

WnTepdepennus ceera. KorepeHTHbIE HCTOUHHUKH.
Ycnosus HaOII0ICHUS MaKCUMYMOB U
MUHHUMYMOB B HMHTEpP(QEPEHIMOHHON KapTHHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB

5.3.9

Hudpakmus cBera. [udpakiuonHas peméTka.




YcnoBue HaOMIOACHUS TIABHBIX MAaKCUMYMOB IpU
najieHu  MOHOXPOMATHYECKOIO  CBeTa  Ha
T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Honsipuzanus cera
Texanueckue YCTPOMCTBA: OYKH, Iy1a,
5311 ¢doroanmapar, IPOEKLIMOHHBIN anmnapar,
o MHKDPOCKOII, TEJIECKOI, BOJIOKOHHAs OITHKa,
Tr(pakMOHHAs PEIIETKA, TTOJISIPOUT
[IpakTnueckue pabotel. M3mepeHue noxazaTess
5312 PETOMIICHUS. UccnenoBanue CBOIICTB

n3o0paxkenuit B muH3ax. HaOmronenue aucnepcun
cBeTa

BJIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'pannisl IIPUMEHUMOCTH KIIACCUYECKON
MexaHuKH. [locTynaTel TEOpUM OTHOCUTENBHOCTH:
WHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B
BAaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DWHIITENHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMECHHOCTH.
33MeJIHeHI/Ie BPEMCHHU U COKpAIICHUE NJIWHBL

6.3

DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBA3pb MacChl € DHEpPrUed MW  HUMIYJIbCOM
CBOOOJ/IHOM YaCTHIIBI. DHEPTrHUs MOKOS CBOOOIHOM
YaCTHUIBI

KBAHTOBAS ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. @Dopmyna I[lmanka CBA3M SHEpPruu
doToHa ¢ ero 4YacTtoTod. DHEPrust U HUMITYIbC
dboToHa

OtkpoiTue u uccneaoBanue Gotoddpdexra. OnbIThI
A.I'. CroneroBa. 3akoHsl poTodddekra

VYpaBHenne OifnmreitHa s poTosddekra.
«Kpacnas rpanuma» porosddekra

7.1.4

Hasnenue cBeta. Onbitel I1L.H. JIeOGeneBa

7.1.5

XHUMHYECKOe JeHCTBHUE CBETA

Texnuueckue YCTpPOWCTBA: ($oTO37EMEHT,
¢doToaTUuK, CONHEUHas OaTtapes, CBETOANO

7.2

CTPOEHHME ATOMA

7.2.1

Mogpens atoma Tomcona. OmnbiTel Pesepdopaa mo
HCCIIEIOBAHUIO CTpOoeHMs atoma. [lmanerapnas
MOJIENb aTOMa

7.2.2

IToctynarer bopa. M3myuenue u moOrJonieHue




(GOTOHOB IIpU mepexoje aTomMa ¢ OIJHOTO YPOBHS
HepruM Ha Jpyroil. Buapl cnekrtpoB. CroekTp
YPOBHEM 3HEPrUU aTOMa BOJOPOJA

7.2.3

BonnHoBeie cBolicTBa yactull. Bonubel ne bpois.
KopnyckynsipHo-BonHOBON ayanusMm. dudpakuus
NIEKTPOHOB HA KpHUCTAIIIAX

7.2.4

CronraHHoe nu BBIHYXXJICHHOC H3JIYyYCHHC.
YCTpoiCcTBO M TPUHIMIT PabOTHI J1a3epa

7.2.5

TexHU4ecKre yCTpPOMCTBA: CIIEKTPAJIbHBIM AHAIN3
(cieKTpoCKoM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTuueckue paboTHI. Habmonenue
JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonanl HaOJIIOIEHUS Hu perucrpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpeiTue paanoaktTuBHOCTH. OnBITH Pesepdopaa
M0  ONpENeNIEHHUI0 COCTaBa  PaTUOAKTUBHOTO
n3nydenusi. CoiictBa anbda-, Oera-, Tramma-
u3NydeHus. BiusHue painoakTUBHOCTH Ha )KUBBIC
OpraHu3Mbl

7.3.3

OTkpbITHE TIpOTOHA U HeWTpoHa. HykimonHas
Monenb siapa I'eitsenbGepra — HMBaHeHko. 3apsin
saapa. MaccoBoe yucio siapa. M3oTomsl

7.3.4

Anba-pacnaz. ONEKTPOHHBIM W TIO3UTPOHHBIN
OeTa-pacrmia. ["'amma-uznydenue. 3aKkoH
paZoaKkTUBHOTO pacraja

7.3.5

DHeprus CBS3M HYKJIOHOB B sizipe. SIepHbIC CHITBL.
Hedext macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTES sA€p

7.3.7

SAnepusiii  peaktop. TepmosinepHBId — CHUHTES.
[IpoGnembl U MEPCHEKTUBBI SAEPHON IHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SAEPHON SHEPreTUKU

7.3.8

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

7.3.9

TexHudyeckue yCTpOHCTBa: JO3UMETp, Kamepa
Bunscona, saepHbii peakTop, aroMHas bom0a

7.3.10

[Ipaktuyeckue paboTel. HMccnenoBanue TpeKoB
yacTul] (10 rOTOBBIM (oTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&mHoro Heba. CosBe3nus, spkue 3BE3JBI,
IUTAHETHI, UX BUJIMMOE JBHKEHNE




8.2

Conneunas cucrtema. [lnaHeTsl 3eMHOM TpyIIbI.
[InaneThI-TUraHThl ¥ WX CIYTHUKH, KapJIUKOBBHIC
mwia"eTsl. Masble Tesa COIHEYHONH CUCTEMBI

8.3

Connme, ¢orochepa u armochepa. CoiHeqHas
AKTUBHOCTH

8.4

Wcrounuk sueprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETHMOCTb, paauyc, TEeMIIeparypa, ux
B3aUMOCBs3b. JluarpaMmMa «CreKkTpaibHbIM KIacc —
CBETHUMOCTB). 3BE3 b1 TJIaBHOM
MOCJIEZIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTS 3BE3 ] TJIaBHOM
IIOCJIEI0BATEIIHOCTH

8.6

Bnayrpennee crpoenue 3BE31. CoBpeMEHHBIE
HpeJICTaBHeHI/IS[ (6] HpOI/ICXO)KlIeHI/II/I 1 DBOJIKOIIUA
CouHIia ¥ 386311, DTamnkbl JKU3HU 3BE3]

8.7

Mueunsiii [1yte — Hama 'anaktuka. CrnupanbHast
cTpykrypa ['anaktuku, pacnpeneneHue 3BE31, rasa
u neutn. llonoxenne u nBwxenue ConHua B
["anmaktuke. [1nockas u chepudeckas mMoACUCTEMBI
["amakTukn

8.8

Tunbl ramakTuk. PaguoranakTMKd | KBa3aphbl.
YEpHbIe OIPHI B SAPaX raJakTUK

8.9

Bcenennaga. Pacmupenue Bceenennoi.  3akoH
Xab6ua. Pa3zoeranne ramaktuk. Bo3pact u pamuyc
Bcenennoit, teopus bonbmoro B3psiBa. Mojenb
«ropsauei Beenennoit». PenukroBoe nsinydeHue

8.10

Macmrabnas CTpYKTYpa Bcenennoit.
MeraranakTuka. Hepeménnnie POOIEMBI
ACTPOHOMHH




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

ChopMHpOBAaHHOCT, YMEHHUH pacro3HaBaTh (PU3WYECKUE SBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yUEHHBIX 3aKOHOB

Brnanenne ocHoBomojararonmuMu  GU3MYECKUMH  MOHATHAMH |

BEJIMYMHAMH, XapaKTEPU3yIOLIUMHU (PU3NUECKUE TPOLECCHI

ChopMHpPOBAHHOCT, yMEHHI MPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHHUKH, MOJIEKYJISIPHOM buznku U TEPMOJUHAMUKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (M3MKHM A aHAIM3a U OOBSICHEHHUS
SBJIGHUN MHKpPOMHpa, MAaKpoOMHpa U MeraMupa, pa3jinyaTh YCIOBUS
(rpanuIpl, 006JaCTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, TOHUMATh
BceoOmMi xapakTep (hyHIaMEHTaIbHBIX 3aKOHOB M OI'PAaHUYEHHOCTb
UCIOJb30BAHUS YACTHBIX 3aKOHOB; AaHAJIM3UpPOBaTh (PU3UUECKUE
MPOLECCHl,  HWCHOJBb3ys  OCHOBHBIC  IIOJIOKEHHUS,  3aKOHBI U

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHUS pa3idyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUI )

ChopmupoBaHHOCTh yMEHHUSI pelIaTh pacuy€THBIE 3aJaud C SIBHO
3a/laHHOM W HEsIBHO 3aJaHHOU (hM3UYECKOM MOJENbI0: HA OCHOBAHHUHU
aHaJlu3a YCIIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 3324, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U T[OCTynatbl  (pU3MYECKHX  TEeOpUd  MPH  HCIOJIB30BAHUU
MaTeMaTHYECKUX METOJOB pEIIeHHs 3a7ad, IPOBOAUTH pacuéThl Ha
OCHOBAaHMU HMEIOIIUXCA JAaHHBIX, AaHAIU3UPOBATh PE3yIbTATHl H
KOPPEKTUPOBaTh  METOJbl  pEHIeHUuss C Y4ETOM  MOJY4EHHBIX

pE3yNbTaTOB

Pemate kauecTBEHHEIE 3aJga4du, Tpe6y}oume IMPUMCHCHUA 3HaHUM M3
pPa3HbIX pPa3ZCiIOB HIKOJIBHOI'O KypcCa (1)I/I3I/IKI/I, a TaKXKC HHTCrpalun
3HAaHUN U3 APpyrux npeaMeToB CCTCCTBCHHOHAYYHOTO  IHKJIA:
BBICTpAauBATh JIOTHYCCKYIO MCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha

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




Bnanenue OCHOBHBIMH METOJaMHU HAy4YHOTO MO3HaHUS,
UCTOJBb3yeMbIMU B (DM3MKE: MPOBOIUTH TMpPSMBIE M KOCBEHHBIE
U3MepeHus: (PU3NYECKUX BEIUYMH, BBHIOMpAs ONTUMAIBHBIA CHOCOO
MU3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH ITOTPEIIHOCTEH
U3MEPEHUH, IMPOBOJIUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PH3UIECKUX
BEIMYMH C UCIOJb30BAaHHUEM TMPSIMBIX HW3MEPEHUH, OOBICHSITH
HIOJTy9€HHBIC PE3YJIbTAaThl, UCHOJb3Yysd (PU3UUYECKUE TEOPUH, 3aKOHBI U
TIOHSITHSI, M JISaTh BBIBOJBI; COOMIONATh MpaBuia 0€30MacHOro Tpy/ia
MIpH TIPOBEJICHUU HMCCIIEIOBAHUN B paMKax Y4eOHOTO DKCIIEPUMEHTa U
y4eOHO-HMCCIIEIOBATENCKON  NIEITETBHOCTH € HMCIOJB30BAaHHEM
OUQPOBBIX ~ U3MEPHUTENBHBIX  YCTPOHCTB W JabOpaTOpPHOTO

000pyI0BaHUS

CpopMHpOBAaHHOCT, ~ YMEHUW  aHAJIM3UpPOBATH M OIEHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOW € (PU3WUYECKUMH TIPOIIECCAMH, C TIO3HUITUN SKOJOTHUYECKOU
0€30MacHOCTH; MIPEACTABICHUI 0 parMoHaATBFHOM
MPUPOJIOTIONIL30BAaHUHM, a  TakKe€  pPasyMHOM  HCIIOJIb30BaHHUU
JOCTMKEHUN HAyKM W TEXHOJIOTMWA JUIsl JajdbHEWILEro pa3BUTHS

4eJI0BEYECKOro 00IIecTsa

OBnageHue pa3IUYHBIMU  criocobamu  paboTel ¢ WHpOpMarmein
(U3NYECKOTO  COJNEp)KaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHI;, pa3sBUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLCHKHU TOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(bOpMaI_[I/II/I
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ChopmupoBaHHOCTH ~ YMEHHIl  NPUMEHSATH  OCHOBOIOJAraolne
ACTPOHOMUYECKUE TMOHATHS, TEOPUM M 3aKOHBl JJIs aHajiu3a Hu
00BsICHEHUS! (PU3NYECKUX MPOIECCOB, MPOUCXOAALIMX Ha 3BE3NAX, B
3BE3MHBIX CHCTEMax, B MEXKTaJlaKTUYECKON cpeze; JBIKECHHS

HeOECHBIX TeJI, DBOJIIOLMH 3BE311 1 Beennennoi




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

11O ®U3UKE
Kon Kon
pasnena/te 3JjieMe IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
MBI HTa
1 MEXAHUKA
1.1 KNHEMATHUKA
11 Mexanudeckoe nBmwkeHne. OTHOCUTEILHOCTh MEXaHUUECKOTO
o nBkenusa. CucreMa oTcuéTa
MarepuanbHas TOUKA.
7 TpasKTOpHA
E& pamryc-BeKTop:
7le)=(xle)h plr)z(2)).
TpaeKTOopIA,
IepeMelleHIe: ’O/ :
112 ;ﬁ.}_':_'f —_'.f — 7 = X
r(t,)—r(t)=1r,—n
= (Ax, Ay, A2),
IyTE.
CroKeHIe nepemememli'l:
A =40y + A7,
CKOpOCTh MaTepHAIbHON TOUYKH:
. Ar -,
U=— =T, =[U1_.U1_.U_].
At 4o S
Ax , ) ,
v, =—1| =x. aHaIOIHYHO v, =y, U.=Z,.
FAY o P :
1.1.3
CloKeHHe CKOPOCTell: &, =0, + 0, -
Briuncnenue nepemMenieHus 1 myTH MaTepUalbHON TOUKHU IIPU
MPSIMOJIMHEITHOM JBHKEHUHU BIOJb OCH X IO TpaduKy
3aBHCHMOCTH Vx(t)
1.1.4




o . Ao Y
VekopeHIle MaTepHansHOI TOYKIL: d = — =y'= [n
AL |y o
Au . ; -
a =—7= =(v, ). aganormaHo a, =(v, )’, a.=(v.)’
Ay r
PaBHOMEpPHOE ITPAMOIMHENHOE IBUKECHHUE:
x(t) = xg + Voxt
1.1.5
Uy (t) — vo, = const
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE JBUKEHUE:!
at-
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a, = const
U;.T - Lﬁ‘:r = EH.T [""’-2 _""’-1]
U he U-\
TIpu NBIGKEHINI B OIHOM HAIPABISHHH IYTh S =1 2
CBobosaHoe najzeHue. Y ckopeHue cBOOOIHOTO aieHHsl.
Vi 13 ﬁo
1.1.7
Yo o
9] Xo ‘t'.r

JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM 0. K TOPU30HTY:




[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonuueitHoe nBmxeHue. [[BrkeHne MaTepralbHON TOUKU
10 OKPY>KHOCTH.
VYrnoBas v IMHENHHAS] CKOPOCTh TOUKH:

v = wR

[Ipu paBHOMEPHOM JABMKEHUU TOYKHU IO OKPYKHOCTH

1.1.8
2m 5
w=—=2mv
T
. LleHTpOoCTpEeMUTENIBHOE YCKOPEHHUE TOUKHU:
v? 5
Ay = F = w*°R
. [losiHO€ yCKOpeHHEe MaTepruabHOM TOUKHU
119 TBépnoe teno. [locTtynarensHoe U BpalaTesibHOE ABUKEHUE
TBEPJIOTO TETA
1.2 JANHAMUKA
121 Hueprmansubie cucteMbl oTcuéra. [lepBbiit 3akon HproToHa.
[IpuHuun otHocuTenbHOCTU ["anunes
Macca tena. IInoTHOCTB BeliecTBa:
m
1.2.2 P=v
Cuna. [IpuHUUMI CyNeprno3UIMKU CHUIIL:
1.2.3 N

FpaBHOAeﬁCTB =F + F+..




1.2.4

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

>
>

F1 = ma1

Ap = FAt

pu

F = const

1.2.5

-—

‘Fii ﬁ?l

Tperuit 3akoH Hpr0TOHA [17151 MaTEpUAIIBHBIX TOYEK:

>

Fi; = —Fp

1.2.6

3aKoH BCEMUPHOI'O TATOTCHUA: CHUJIBI TPUTAKCHUA MCEKIAY

TOYEYHBIMUA MAaCCaMU PaBHBI
mpm;

F=G—3

Cuna tspkectu. lleHTp TsbkecTH Tena. 3aBUCUMOCTH CHJIBI

TSPKECTH OT BBICOTHI h Haa MOBEPXHOCTHIO INIAHETBI paJuyCOM

RO:
GMm

9= R + h)?

1.2.7

Cuna ynpyrocru. 3akoH ['yka:

1.2.8

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

Cuna TPCHUS ITOKOA:




Kosdduunent rpenns

[aBiienue:
Fy
1.2.9 ==
P=%
1.3 CTATUKA
o
F
MoOMEHT CHJIbI OTHOCHTEIIBHO OCH BPAILICHHUS:
1.3.1
[M| = Fl, rae 1 — muiedo cuisl
F
OTHOCHUTEIIBHO oCH, NpOXOIdAIIer  4depe3 TOYKY 0)
MePIIEHIUKYIISIPHO PUCYHKY
enTp macc tena. LleHTp Macc cucTeMbl MaTEPUATIbHBIX TOYEK:
- myr; + myry+...
r].l.M. =
my; + my+...
1.3.2
B oxHOpOIHOM MOJIE TSKECTH
(g = const)
LEHTP Macc TeJla COBMAJAET C €r0 UEHTPOM TKECTU
VYcnous paBHoBecus TBEpaoro tena B UCO:
[M+M,+..=0
1.3.3

\[}:"1+F2+...=[J

3akoH ITackansg

JaBnenue B xxuakoctu, nokosmeiics B8 UCO:

p =po+pgh

3akoH Apxumena:

>
>

FApx = —Pairecn




€CIIH TeJI0 U *KUAKOCTh nokosarcs B UCO, To

FApx = PIVonirecn

VYcinoBue 1iaBaHus TEN

1.4

3AKOHbBI COXPAHEHINA B MEXAHUKE

HNMnynsc MmaTepualbHOM TOYKHU:

p=mv

HNMnynsc cuctemsl Teir:

p=pt+p+..

3aK0H U3MCHECHHUS U COXpaHCHHA UMITYJIbCA:

B 1CO

>

Ap = A(pl + p2+' . ) = FlBHe]_LIHAt + FZBHeI_LIHAt+' i

B UCO , ecnmu
Ap = A(py +p2+...) =0

, €CITH

- -

FlBHeLLIH + FZBHeLLIH +...=0

PeakxtuBHOEC JABHIXCHHEC

F
ﬁl’;ilr

PaGora cunbl Ha MaoM NEepeMCUICHUN:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




ol F

D
MouHoCTEh CHIIBL:

€CJIM 3a Bpems
1.4.5 At

pa60Ta CHUJIBI UBMCHACTCA HA , TO MOIIIHOCTH CHIJIBI

Ad
P=— =F-v-coso

Ally s

Kunerndeckast sHEpryusi MaTepUAIBHON TOYKHU:

mv?  p?

B =2~ = 2m
1.4.6

3aKOH U3MEHEHUSI KHHETUYECKOM SHEPTUU CUCTEMBI

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

[ToTreHmanbHas 3Heprus:

JJI1 TIOTECHIHUAJIbHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu_= AEl'IOTeHu

HOTGHLII/IaJ'IBHaH OHEPIHUsi MaTepHaHBHOﬁ TOYKHU B OAHOPOAHOM
IT1OJIC TAXKECTU:

1.4.7 Ernorens = mgh

ITorenuumanpHas SHEPTUd yupyro I[e(i)OpMI/IpOBaHHOFO TCHIa:

kx?
EHOTeHu = T

3aKOH N3MCHCHUSA U COXpaHeHI/IH MeXﬂHquCKOﬁ 3HeprI/II/I:
Euex = By + Emmm-.
B IICO AE,ex = Agcex HEMOTEHIL CHIs
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0

1.4.8




1.5

MEXAHUYECKUE KOJIEFAHWA 1 BOJIHBI

1.5.1

I'apmonnueckue KoJIe0aHus MaTepuaIbHOU TOYKH.
Ammuutyzna u ¢asza xonebanuii. Kuaemarnueckoe onvcanue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
IJIe X - CMEILIEHUE U3 PaBHOBECHSL.

JlnHamMuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
. OTO 3HAYUT, YTO
E, = —kx

DHEPreTUIeCKOe OMHMCaHNe (3aKOH COXPAHECHHSI MEXaHHUUECKOM

SHEPTHH):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBsi3b  aMIUIMTYABl KOJICOAHWUH CMEIIEHUS MaTepuaIbHON

TOYKH C aMIUIMTyAaMU KojeOaHui e€ CKOPOCTU U YCKOPEHHUS:

Upe =04, @ =04

1.5.2

[Tepnoa u yacToTa KoJeOaHMI:

Hepnon MaJIbIX CBO6OI[HI>IX KOJIEOAHHH MaTeMaTHYECKOTO

MassTHHKA:

T=ZIJI
g

[Tepron cBoOOIHBIX KOJE0aHUI PYKUHHOTO MasiTHUKA!

m
T =2m |—

k




1.5.3 Brinyxnennsie konebanus. Pesonanc. Pesonancuas kpubast
[Tonepeunsie u MPOJI0JIHHBIC BOJIHBL. CkopocTh
pacrpoCTpaHEeHHS U IJTUHA BOJIHbL:

A=vT = v

1.54 v
WuTepdepennyst u qudpaxius BOJIH

1.5.5 3Byk. CKOpOCTbH 3BYyKa

2 MOJIEKVJISIPHASA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVJISIPHAS ®U3UKA
Mopenn cTpoeHMs ra3oB, KUIAKOCTEH M TBEPIbIX Ten. Ilycts
TepMOJAMHAMHUYECKass cuctema (Teno) cocrout w3 N
OJIMHAKOBBIX MOJIEKYJ. ToTr/1a KOJTMYECTBO BEIIECTBA
N m
TN w
2.1.1
rae
Ny
— 9uCI0 ABOTaapo, m — Macca CUCTEMBI (Tena),
U
— MOJISIpHAs Macca BeIecTBa

2.1.2 TermnoBoe NBM>KEHUE aTOMOB U MOJIEKYJI BEIIIECTBA

2.1.3 B3anMonelicTBre yacTHIl BEIecTBa

2.1.4 HMuddy3us. bpoyHoBckoe ABUkKEeHHE

2.1.5 Mogens uaeanpaoro raza B MKT
CBsi3b MEX/1y JaBICHUEM U CPEIHEN KMHETHYECKOUN 3Heprueit
MOCTYMATEIbHOTO TEIUIOBOTO JIBUKEHHUS MOJEKYJ UACaTbHOTO
ra3a (ocuoBHoe ypaBHeHHe MKT):

= 2 (mp*) 2 —
216 | BT ST T T e

rzae m0 — macca 0JTHON MOJIEKYJIBI,

Tl:V




- KOHIEHTpAIMs MOJIEKYJI

2.1.7 AbcomotHas Temneparypa: T =t +273K

CBs13b TeMIlepaTyphbl ra3a co CpeHEH KHHETUUECKOM SHEprUen

IMMOCTYMNATCIIbHOT'O TCINIOBOT'O ABUIKCHUSA €TI0 MOJICKYJIL:

_f 2
2.1.8 e m';’ %H
\

2.1.9 VYpasuenue p = nkT

MOI[GJ'IB nacaJIbHOI'O ra3a B TCpMOJUHAMUKEC!

( Vpaprerse Merreeesa — Kareipora

| BelpaskeHHe 11 BHYTPeHHEH SHepIHH
VpaBueHne MeHeneeBa — KianeiipoHa (IpHMeEHI)
3AIIICI):
oV =""RT =vRT =NkT, p=PXL
2.1.10 H H

BripaxeHIile 115 BHyTpeHHell 3HepIiil 0JHOaTOMHOTO

ra3a (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%1!RT=%NICT = iﬂRT:wJ:%pV

2

3aKkoH Z[aJ'ILTOHa JJI1 JaBJICHUA CMECHU PA3PCKCHHBIX I'a30B:

2.1.11 p=pLt+p2t..

I/I3OHpOI_IeCCLI B Pa3pCKEHHOM ra3c¢ C IMOCTOAHHBIM YHUCIOM

21.12 MOJICKYJI N (C MNOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA V)I

uzotepma (T = const): pV = const ,

u3oxopa (V = const):




P
— = const
T cons

u3o6apa (p = const):

= const

N <

I'paduaeckoe mpeacraBnerne u3omnporeccos Ha pV-, pT- u VT-
JarpaMmMmax.

OOBbeIMHEHHBINA ra30BbINA 3aKOH:
V

p
— = const
T

JJI1 ITIOCTOSIHHOTI'O KOJIMYECTBA BEIIICCTBA V.

HaCBIH_[eHHI)Ie W  HCHACBIINICHHBLIC  IIaphbl. KauecTBennas

3aBUCHUMOCTb INNIOTHOCTH M OABJICHUA HACBINICHHOTO IIapa OT

21 TEMIIEPATypbl, UX HE3aBUCUMOCTh OT 00BEMA HACBHIIIEHHOTO
napa
BrnaxunocTs Bo3ayxa.
OTHOCHUTENbHAS BIAKHOCTB!
¢ _ pnapa (T) _ pnapa (T)
2.1.14 B pHaCbILLLHapa (T) B pHaCbILLll'lapa (T)
5115 M3MeHeHMe arperaTtHblX COCTOSIHUM BEIIECTBA: UCIAPEHHUE U
o KOH/IEHCAllUs, KUIICHUE KUJIKOCTH
5116 W3MeHeHMe arperaTHbIX COCTOSTHMM BEILECTBA: IJIABIEHUE U
o KpHUCTaNTU3aUs]
2.1.17 [IpeoOpazoBanue sHEpruu B (pa3oBBIX MEpexogax
2.2 TEPMOJINHAMUKA
2.2.1 TennoBoe paBHOBECHE U TeMIlepaTypa
222 Bnyrpenuss sHeprus
Tennonepenaua kak crnocod M3MEHEHUS] BHYTPEHHEH 3Hepruu
223 6e3 cosepiieHusi pa®oTbl. KoHBEKIMS, TEMIONPOBOIHOCTS,
U3IIy4CHHE
224 KonunuecTBo TeNmnoThI.




VYnennHasg TEIOEMKOCTE BEIIECTBA C:
Q = cmAT

225

YaenwHas TeruioTa mapooopaszoBanus L: Q = Lm.
VY nenbHas Temiora miasieHus A: Q = Am.

VY enpHas TemiaoTa Cropanus Tomimsa q: Q = gm

2.2.6

OnemeHTapHas paboTa B TEpMOIMHAMHUKE:

A =pAV

Brruucnenue paboTsl o rpaduky mnpoiecca Ha pV-auarpamme

2.2.7

[IepBblii 3aKOH TEPMOJUHAMUKH

Q12 =AUy + Ay = (U — Up) + Agz

Annabara:
Q12 =0= A1, = (U; —Uy) = AUy,

2.2.8

Brtopoii 3akon TepmoanHamuku. HeobpaTumelie mporiecchl

229

[Tpuniune! geiicTBus TenaoBbix MamuH. KIT/I:

4 o _|‘-OIDJT|=1_|Q}L{LT[|

3 IHET _ SOHAD
0

=5 %)

X Harp ZHarp X Harp

2.2.10

MakcumanbHoe 3Hauenue KIIT. [{ukn Kapho:

Ty ~Tan . T

uarp

T

warp ‘Tm

S

max N = Mgy =

2.2.11

YPaBHeHI/Ie TEIIOBOro OallaHca:

Q1+Q2+Q3+= 0

SJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.1.1

OnexTpuszanus Tea U e€ MpOsABICHUSA. DJIEKTPUUECKUM 3aps.
JlBa Buzma 3apsana. OJeMEHTapHBIM 3JIEKTPUUECKUN 3apsi.

3aKkoH COXpaHCHUA SJICKTPHUICCKOI'0 3apdaa

3.1.2

B3aumoneiictue 3apsinoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJIHOPOJHOM BEIIECTBE C AUIIEKTPUUECKOMN

IMPOHUIIACMOCTBIO

'

F:k|{‘?1|-|?l _ 1 _|'f_ii'1|'1
&r- 4meg, 17

3.1.3

Onekrpuueckoe moje. Ero neicTBue Ha 3IEKTpUYECKHE

3apsbl

3.14

Hanpsok€HHOCTB 3IIEKTPHUYECKOro MOJIs:

>

* F

QHpOGHmﬁ

[Tone TouewyHoro 3apsiaa:

OJHOPOJHOEC II0JIE:

E = const.

KapTtunbl TMHUN HanpsHKEHHOCTH ATUX MOJICH

3.1.5

IToTeHumanbHOCTh QJICKTPOCTATHUYCCKOIO I10JIA.

PazHOCTh MOTEHITMATIOB U HAMPSIAKECHUE:
A1z = q(P1 — ¢2) = —qA¢p = qU.

HOTCHLII/IaJ'ILHaSI 3Hepr1/1$[ 3ap;ma B BHCKTPOCTB.TI/I‘ICCKOM I10JIC:
W =q¢




Ilorenuman QJICKTPOCTATUYCCKOI'O T10JIA:

4,_[
T q

CBs13b HaprDKéHHOCTI/I moJi1 U PasHOCTU IMOTCHUUAJIOB IJId

OJHOPOIHOTO AekTpocTarnueckoro noisi: U = Ed

3.1.6

[IpuHIHN Cyneprno3uIuy JIEKTPUYECKHUX TTOJIEH:

- - -

E :E1+E2+,¢ :¢1 +¢2+

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBeCHs 3apsI0B: BHYTPU ITPOBOTHUKA

Et=0

, BHYTPH ¥ Ha IOBEPXHOCTHU MPOBOJHUKA (P = CONSt

3.1.8

JIMDIeKTpUKY B DJIEKTPOCTATHYECKOM Toje. [[uanekTpuueckast

IMPOHUIIACMOCTBb BCIICCTBA €

3.1.9

Konpaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA!

q
C=—
U

:‘)J'IGKTpOéMKOCTB INIOCKOI'O KOHACHCATOpA:

£gyS
= 0 :gCO

d

3.1.10

HapaHHeJ'IBHOG COCAUMHCHUC KOHACHCATOPOB!

q :q1+q2+...,U1 = Uz :---;Cr[apaﬂﬂ _Cl +C2+...

IlocnenoBaTenpHOE COEIMHEHNE KOHACHCATOPOB:

1 1 1
U=Uit Uz =Gz = — =t
Imocn




3.1.11

DHeprus 3apsHKEHHOTO KOHIEHCATOPa:
qu CU? ¢*

© 2 2 2C

3.2

3AKOHBI ITTOCTOSAHHOI'O TOKA

3.2.1

Cwia ToKa:

TToctosauusiii Tok: I = const

Jns mocrossHHOTO TOKA q = It

322

VYcinoBus cylecTBOBaHUS SIEKTPUYECKOTO TOKA.
Hanpsixenne U n OJIC E

323

3akon OMa Jy1s ydacTKa LEeMnu:

U
I=—
R

324

DIIEKTPUYECKOE COIIPOTHUBIICHHUE. 3aBUCUMOCTD
COMPOTHBIIEHUSI OJHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI U

CCUCHU. YI[GJ'IBHOG COITPOTUBIICHUE BCIICCTBA.

l
R=p§

3.25

Hctounuku Toka. 3J]C ucrouHuka Toka:

ACTOpOHHI/IXCHJ'[

E =
q

BHyTpeHHee COITPOTHUBJICHUEC NCTOYHHUKA TOKA

3.2.6

3akon OMa amsi OJMHOU (3aMKHYTOM) aekTpuyeckoil nenu: E

= IR + Ir, oTkyzna




[TapamnensHOe COSIMHEHHUE TPOBOIHUKOB!
I=I1+12+..,U1=02=...,

1 1 4 1 4
Rnapajm Rl RZ ---
3.2.7
[locnenoBarenbHOE COEMHEHNE TPOBOIHUKOB:
U=U1+02+.,11=12=_,,
Rl‘IOCJI = R1 + R2+
PaGora snexrpuyeckoro toka: A = [ULt.
3akoH J[xoynsa — Jlenua:
Q = I°Rt
3.2.8
Ha pesucrope
UZ
R:Q=A =12R1:=1Ut=7t
MOIIHOCTB 2IEKTPUYECKOTO TOKA:
A4 .
P=—0 =1U
AT {50
TemoBast MOIHOCTB, BbIAEISEMAs HA PE3UCTOPE:
2 v -
P=I'R=—=1IU
3.2.9 R
MOIIHOCTh HCTOYHUKA TOKA!
A4
©T. CHIT _
F = A =Kl
! Ar—{)
CBoOosHbIE  HOCUTENM  DJIEKTPUYECKMX  3apsioB B
3.2.10 IIPOBOJHUKAX.  MexaHu3Mbl  IPOBOJAMMOCTH  TBEPABIX

MCTAJIJIOB, PACTBOPOB U pPaCIlJIaBOB JJICKTPOJIMTOB, T'a30B.




[TonynpoBoanuku. 11oynpoBOTHUKOBBIN O

3.3 MAI'HUTHOE IIOJIE
Mexanndeckoe B3aUMOJCHCTBHE MarHUTOB. MarHuTHOE IIOJIC.
Bekrop wmarmutHOM wMHaykuuu. [lpuHnmn cynepnosuuuu
MarHUTHBIX IIOJIEH:
B = B; + B,+...
3.3.1 1
JluHMM  WHAYKOMA MarHuTHOTO Tons. KapTtuHa nuHM
WHTYKITUU MardauTHOTO OoJs TI0JI0COBOTO u
MOJKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OmnbiT Dpcrena. MarHuTHOE TI0JIE TIPOBOJHHUKA C TOKOM.
332 Kaptuna nuHWNA WHIYKOMWM MarHUTHOTO TIOJSI JUTMHHOTO
MPSMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOJIHUKA,
KaTYIIKA C TOKOM
Cuita Amriepa, e€ HanpaBJIeHUE U BEJIMYNHA:
F, = IBlsina
3.3.3 |, rae o — yroJ MexJy HallpaBJICHUEM IIPOBOJHUKA U BEKTOPOM
B
Cuna JlopeHiia, €€ HanpaBJICHUE U BEJIUYUHA:
Fnop =1 q | vBsina
T 0 — YIOJI MEXAY BEKTOpaMU
v
3.34
Hu
B
. JIBW>KeHHEe 3apsSyKEHHOW 4YacTUIbI B OJHOPOJHOM MarHUTHOM
noJje
34 OJIEKTPOMATHUTHAS MHAYKIWA
[ToTok BeKkTOpa MarHUTHOM MHIYKLIUH:
3.4.1 ® = B,S = BScosa




342

SBnenue anexrpomaruutHOM MHAYKIMU. D/1C unmykiuu

343

3aKOH 3JeKTpOMarHuTHOM nHaykuun Papanes:

AD

E:_E =@

Ar—0

344

{3 .'n'

\r

( = =d)

OJ1C uHAYKIMHA B TPSIMOM MPOBOJHUKE UTHHOH 1,

JBIDKYIIIEMCSI CO CKOPOCTBIO

(wlD
B OJTHOPOJIHOM MarHUTHOM ToJjie B:
| E; |I= Blvcosa

, TJIe 0. — yroJl MeXxay BeKTopoM B u HOpmalibio

-

n

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPbI

-
>

lnv

; €CITN




TO
| E; |= Blv

345

[IpaBuiio JIenna

3.4.6

NHIyKTUBHOCTH:

,mm O = LI
Camonnaykius. IJIC caMOUHAYKIINH:

A
E:,-=—L—L ——1r,
Aty

3.4.7

9Hepr1/1${ MardvuTHOTI'O ITOJIA KaTyHIKHU C TOKOM:

LI?
M=

3.5

OJIEKTPOMAI'HUTHBIE KOJIEBAHUS 1 BOJIHbBI

3.5.1

Konebarenbubiit  koHTYp. CBOOOIHBIE DIEKTPOMArHUTHBIE

KOHe6aHI/I${ B HACAJIbHOM KOJ'I663,TCJ'II>HOM KOHTypeZ
[mu=muwuw+%1

11[?:] =g, = iq,,, cos( ot +@y ) =1 cos( et +qp)
®opmyna TomcoHa:

T =2nVLC

, OTKyJa




CBs3b AMINIMTYbI 3apsdgaa KOHACHCATOpa € aMHJ'II/ITYI[Of/'I CHIJIBI
TOKa IIpHUu CBOGOHHBIX SJICKTPOMArdHuTHBIX KoieOaHUusIX B

nacajbHOM KoJIe0aTeIbHOM KOHTYpEC:

Qe = —

C}

3aKOH COXpaHEHUsI SHEPrUM B HJACATBHOM KOJIeOATEIHbHOM

KOHTYpE:
3.5.2
353 BrinyX1I€HHBIC 2JIEKTPOMArHuTHBIE KoJebanus. Pe3onanc
[lepemennsiii Tok. IIponsBoacTBo, mepenada M motpedieHue
3IEKTPUYECKOMN SHEPTUU
354 . . ., .
cu- LIT CU" LI
+ = mx = =X — const.
2 2 2 2
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus
BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
3.5.5 - e
E1lBlc
356 [lIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenne
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpsamosHEeiHOE pacnpoCTpaHEHHE CBETa B  OJHOPOJHOMU
cpene. Touyeunslit uictounuk. JIyd cBeta
3aKOHBI OTpaKEHUS CBETA.
a=f
3.6.2
olp
77777/ 77777
3.6.3 [TocTpoenue n3o6pakeHu B MIIOCKOM 3epKalie
3aKOHBI PEJOMIICHHS CBETA.
3.6.4

HpCHOMHeHI/Ie CBETAa:

nysina = nysinf.




AOCOJIOTHBIN 1M0Ka3aTelb NPEIOMICHHUS:
c

Nasc = v

OTHOCHUTENBHBIN MMOKa3aTeNb MPETOMICHHUS:
np, v

nOTH
1 U2

XoJ tydel B Ipu3Me.
\"1 = 1"'"2 . H].}']. = Hli'l
CooTHOLIEHHE YacTOT M COOTHONIEHWE J[UIMH BOJH IIPU

Mepexo/ie MOHOXPOMATHYECKOIO CBETa Yepe3 rpaHuIly paszena

JBYX ONTHYECKUX CPEJ:

3.6.5

n,<n, n,

ny

O

[TonHOE BHYTpEHHEE OTpaKEHUE.

[IpenenbHBINA yroy NOJIHOTO BHYTPEHHETO OTPasKEHHUS:

. 1 np
Sinay, = =—
Noru ny

3.6.6

Co6npa10ume n  paCCCHUBAIOIIUC JIMH3BI. Tonkass nuH3a.

cDOK}/'CHOG PacCTOAHUEC U ONITHYCCKAA CHUJIa TOHKOM JIUH3BI:

3.6.7

dopmyiia TOHKOH JIMH3BI:

Ul -
=
T -




VBenuueHue, JapacMoe JIMH30M:

h 11l
F:—:—
H d

F\ h
f

3

B cyuae paccenBaroniei JuH3bI:

3.6.8

DO=F =

0,

[=—=

h |fl
H-a !

Xoa dyda, IpOUIEALIEro JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K
e€ rTmaBHOM omntudecko ocu. Iloctpoerne wu300pakeHUi
TOYKH M OTpe3Ka HpsIMOM B COOMpAIOLIUX M PACCEUBAIOLIUX

JIMH3aX U UX CUCTEMAxX

3.6.9

doroannapaT Kak onTHUeckui mpubop. ['ma3 kak ontuyeckas

CHUCTCMA

3.6.

WNurepdepennust csera. KorepeHTHbIE HCTOYHHMKH. Y CIOBUS
HaAOIIOICHUS MaKCHUMYMOB u MHUHUMYMOB B
UHTEp(PEpPEHIIMOHHON  KapTWUHE OT  JIBYX  CHH(Da3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

P
MaKCHIMYMBI — A=2m—, m=0,+1,£2.£3 .

ol

v
MIHIMYMEI — .i={2m+1_];, m=0,+1,+2 +3 __

e




Hudpakmus  cBera. JludpakumonHas pemérka. YcioBue
Ha6JIIOI[eHI/I$I TJIaBHBIX MaKCUMYMOB npu HOpMaJIbHOM
NnagcHUu MOHOXPOMATUYCCKOI'O CBCTA C IIJIPIHOﬁ BOJIHBI A Ha

peméTky ¢ nepuojiom d:

3.6.11
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
4.1.1 I'mnote3a M. Ilnanka o kBantax. ®opmyna I[1nanka: E = hv
®oT1oHbl. DHeprus (HoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nmmynbe ¢oToHa:
_E h h
]
4.1.3 dotordpdext. OnbiTel A.I'. Ctoserosa. 3akoHsl poTodddekra
VYpaBuenue DitHmreiHa s hoTodddexra:
E¢0T0Ha = ABbIxoza + EKnHmax;
rae,
hc
E¢0T0Ha hv = 7}
4.14
hc
ABbeo,aa = hv}cp = T

Kp

2
mv max

Exvumax = 2 = eUsy




4.1.5

[laBiieHue cpera.
JlaBneHue cBera Ha MOJHOCTBIO OTPaKAarOLIYI0 ITOBEPXHOCTh U

Ha MOJIHOCTBIO MOTJIOMAIOITYIO ITIOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

[Inmanerapnas Mozaenb aroMa

4.2.2

[Moctymarel Bopa. M3nydenue u moryiomeHne (OTOHOB IPU
Hepexo/Jie aTOMa € OJJHOTO YPOBHS PHEPIUU Ha JAPYTroil:

7 |, -E

mr -

hv

m |
Ymm

4.2.3

JIuHelyaTele CIEKTPBHI.

CrnexTp ypoBHEH SHEPIrUU aToMa BOAOPOJIA:

—13,65B
E, =222 4123 .

n

4.3

OU3NKA ATOMHOI'O AIPA

4.3.1

Hyknonnas monens snmpa [eitsenOepra — MBaneHko. 3apsina

anpa. MaccoBoe uncio saapa. M3oTonsl

4.3.2

P AIMOAKTHBHOCTD.

Anba-pacnan;
A<, A4 4
ZX—>>5Y +;He

bera-pacnan.

DNEeKTPOHHBIN B-pacnan:

A A 0 =
s X—=7 Y+ je+v,
[To3utponnslii B-pacnan:
A A 0= o
sX—=20Y + e+ v,

I'amma-u3inyuenue

4.3.3

3akoH PAaAUOAKTHUBHOT'O pacliaga:

-t
N(t) = Ny % 2T




[Iycth m — Macca paguoakTUBHOIO BeulecTBa. Toraa

-t
m(t) =mgy* 2T

4.3.4

SnepHble peakuun. Jlenenue U CUHTE3 sSAep




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
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