MyHununaibHOe aBTOHOMHOE 00111€00pa30BaTEIbHOE YUPEKICHUE
cpenHss oduieoOpa3oBatenbHas mkoa Ne 3 umenu ['epost Poccumn Cepres
Pomammuna ropoaa FOxuo-Caxanuncka

ITpunoxenne

K IIPOrpaMMe OCHOBHOT'O OOILETr0
oOpa3oBaHusl, yTBEPKIAECHHON
npukazom gupekropa ot 31.08.2023r.
Ne 01-3108/0O/1

Pa6ouasi nporpamma
o npenMety «Duzmka
s yaamuxcst 10-11 kimaccoB /yrinyOneHHbBIH YpOBEHB/

FOxuo0-Caxanuack



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha ypoOBHE cpeAaHero oOiiero oO0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pPE3yslbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npeacrtaBieHHsix B GI'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueld mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npenMera «Pusnka» B 00pa3oBaTeIbHBIX OpraHU3aLUAX
Poccuiickoit ~ depeparuu,  peaJM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHe,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3/eioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXMNPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEN  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBieHUWE O MEJsAX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npenmera «Dusukay Ha yriayOiaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3uky yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATU30BATh
3a/1layu MPO(ECCUOHATLHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHUE YCIOBUU JUIs
NPOSIBJICHUST CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOpble HEOOXOIWMBI JUIsl TPOAOJKEHUs 00pa3oBaHUsS B
opraHuzanuax MpodhecCHOHATBLHOTO O00pa3oBaHUS MO PA3TUYHBIM  (UBHKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHHUATIBHOCTSIM.

B nporpamme 1m0 ¢usnuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJbTaThl
OCBOCHHUS Kypca (GU3HKK Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUYHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yriayOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METANpeIMETHBIM H TPEAMETHBIM pe3yJbTaTaM OO0yYalolIuXCsi, OCBOUBIINX
nporpaMMmy 10 (¢GHU3HMKE Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHHS Ha
yriayOJnEHHOM YPOBHE, SIBISIETCSI CUCTEMHO-/IESITEIBHOCTHBINA MTOAXO.

[Iporpamma o Gpu3MKe BKIIOYALT:

IUTAHUPYEMBbIE pe3yJbTaThl OCBOEHUS Kypca (U3MKM Ha YriiyOnEéHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTATHI 110 TOJaM O0yUEHHS;

cojiepkaHue yuyeOHoro npeamera «@u3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
MCITIOJIb30BaHa YUYUTEISIMU (DU3UKH TSI COCTABIICHUSI CBOMX pabOUUX MPOTpPamMM.

[Iporpamma no (pu3ruke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXHOCTH JUJISI  pealiM3alliid  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCIOBUU
coxXpaHeHHs 00s13aTeNIbHOM YacTH COAEPKaHUS Kypca.



®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPUPOABI, BBICTyINas B
KauecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUECKUE 3aAKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SBICHUM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUN ONpefeNnusio Xapakrep U OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, MOJy4eHUSI HOBBIX MAaTEpPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(U3MKKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOydyarouierocs, B OpMUpOBaHHE YMEHH MPUMEHSATh HAy4YHBIH
METO/]1 MO3HAHHUS MPHU BHIMOJHEHUN UMU YUYE€OHBIX HCCIIEOBaHUM.

B ocHOBY Kypca (hU3uKHM Ha ypOBHE CpeIHEr0 0011ero 0Opa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIMUIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIIACCUUECKON, TaK U COBPEMEHHOM (PU3UKH.

Hoena cenepanuzayuu. B coOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nmyeckux Teopui. Beaymum B Kypce sBIseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MUCIOJIb30BaHUE
FYMaHUTApHOTO TOTEHIMaNa (U3NYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHEeM OOIIEeCTBa, a TaKXKE C MHPOBO33PECHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOI€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUM H3YYEHHBIX TE€OpUM M 3akOoHOB. lIpu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xkonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX 3KOJOTHYECKHMM IMpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKU M TEXHOJOTUH, a Takxke OOCYKICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHUS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPorpaMMbl MO (GU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO noaxona. s pusuku peamuzanus 3TUX
MIPUHIIMIIOB 0a3MpYyeTCsl Ha UCIOJIB30BAaHUH CaMOCTOATEIBHOIO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JelicTBytonlero ¢akropa ydeOHoro mpouecca. s yriayOia€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTANBHBIC YYCHWYECKHE ONBITHI TMPU HM3YYCHHUH 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 KiaccoB. Bropoil cmoco6 — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCSL B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa TTOHUMAETCSI CaMOCTOSATENIbHOE HCCIIEJOBAaHUE, KOTOPOE MPOBOAUTCA
10 PYKOBOJICTBY CBEPHYTOr0, 0000UIEHHOT0 BUa O€3 MOIIaroBOi HHCTPYKIIUH.

B nporpamme mno (Qusuke cucTeMa YYEHUYECKOTO HSKCIEPUMEHTa,
7abopaTOpHBIX pabOT M MpaKTUKyMa Mpe/CTaBlieHa €IUHbIM IepedHeM. Boioop
TEMATUKH JIJI OTUX BUIOB YYCHHUYECKHMX IMPAKTHUUYECKHX Pa0dOT OCYIIECTBIISICTCS
y4acTHUKaMU 00pa30BaTeNIbHOIO MPoLiecca UCXOAs U3 OCOOCHHOCTEN MOYPOYHOTO
IUIAHUPOBAHUS W OcHamleHus: kabuHeta ¢(usuku. Ilpu 3TOM oOOecmeunBaercs
OBJIaJICHUE OOYYalONIUMHUCS YMCHHSMHU IPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpEHUs, MUCCIECAOBAHMS 3aBUCUMOCTEH (DU3MUYECKUX BEIIMYMH U TMOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonpiioe BHUMaHWE yIENSAETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOM (PU3MUYECKOW MOJIEJbI0, MO3BOJSIONINE MPUMEHSTh
U3y4YeHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK M3 OJHOTO0 pasjliena Kypca, Tak
UHTETpUpPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3aja4
OPUOPUTETOM SIBIISIIOTCS 3aJlaHUsl Ha OOBbSICHEHHe/Npe/cKa3aHue MPOTEKAHUS
(bU3UYECKUX SIBJICHUN M MPOIIECCOB B OKPYKAIOIIEH >KU3HH, TPeOyIoIue BhIOOpa
buznueckoi MOACIHN JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusMu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YpOBHE CpeIHEro 001ero oopa3oBaHusl JOHKEH U3y4aThCsl B YCIOBHIX
npeaMeTHoro kabunHera. B kaOuHeTre GU3MKU MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAHHE /I BBIMOJTHEHUS YyKa3aHHBIX B MpoOrpamme IIo
¢u3MKe YYEeHHYECKUX OIBITOB, JA0OPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000pYyI0BaHNUE.

JleMOHCTpallnoHHOE  000pyaoBaHHE (HOPMHUPYETCS B COOTBETCTBUHM C
MPUHIIMTIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMBbIX SIBICHUH ©  TPOILECCOB, OMIHUPUYECKUX |
byHIaMEeHTaTbHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHECHHU.

JlaboparopHoe o00opyJoBaHUE ISl YYEHUUYECKUX MPAKTUYECKUX PadboT
dbopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
1a00paTopHOTrO OOOPY/OBAaHMS JOKHBI OBITh TOCTPOEHBI 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:

(dopMHUpOBaHUE MHTEpEca U CTPEMIICHHS OOy4YaloIIUXCi K HaydYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHE
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

(dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAK pe3yjbTaTa M3YUYEHHUsS OCHOB
CTpOEHUSI MaTepUH U PyHITAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIB30BAHUEM (PU3UYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, NOJArOTOBKA K
JanbHeHeMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1eNiel 00ecreurnBaeTcs peleHrueM CIIeAyIoluX 3a7ad B
npolecce u3ydeHus Kypca QU3MKU Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHUK 00 OO0UUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI aCTPOPHU3UKH;

dbopMHUpOoBaHUE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUSA I O0BICHEHUS
buznueckux SBICHUA B TPHUPOAEC W IS MPUHATHAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIEHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckol MoJenblo, 3ajad, MOAPa3yMEBAIOLIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil Mojenu, aaeKBaTHOM YCIOBUSAM 3aJadd, B TOM YHUCIE 3aj]ad
MHKXEHEPHOI'O XapaKTepa;

NOHMMaHUuE (QU3NYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIaJICHUE METOJaMHU CaMOCTOSITEJIbHOIO IUIAHWPOBAHUS M IPOBEICHHUS
(¢u3nYecKuX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEpOpeTanudl  HHPOpMAIHH,
OIpEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTUS YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOH JIEATECIIbHOCTH;



pa3BuTHEe uHTEpeca K chepaM mpodecCuoHaTbHON IeSITEIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpeIHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIIMMUCH, I[UIAHUPYIOIIUMHU TPOJOKEHHE
00pa30BaHus M0 CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

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

[Ipennaraemerii B mporpamMme mo (GU3MKE TMepedeHb JIaOOpaTOpPHBIX U
NpakTUYECKUX pabOT SBISETCS PEKOMEHJOBAaHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHUS JITA0OPATOPHBIX pabOT W ONBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hay4Hnslit MeTOX MO3HAHUS IPUPOABI.

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

[TorpemHoct  u3MmepeHuid  pusznueckux  BeauuyuH  (abCoyifoTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEN0, HWeadbHas >KUIAKOCTh, HJIACAIbHBIA Ta3, TOYCUHBIM
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, nabopamopnuie pabomot, 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 BETUYNH MPU MTOMOIIH KOMIIBIOTEPHBIX JATUUKOB.

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. TpaekTopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, MX MPOCKIMH HA OCH CHCTEMBI KOOPJWHAT.
CnoxeHue nepeMeIieHnii U CI0KeHHE CKOPOCTEM.

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

CBobomHOe majzeHUe. YCKOpeHHE CBOOOIHOTO TMajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHHUS MaTepUabHON TOUYKH OT BPEMEHU U UX TPaPUKH.



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

TexHuyeckue YCTpOWCTBA U TEXHOJOIMYECKUE IIPOLECCHI: CIUIOMETP,
JNBWKECHHE CHApsAA0B, LENHbIC, IIECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus npeesbHOro NEPEX0a U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TapeHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne nABmkeHUs Tena, OpOIICHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienne CKOpoCcTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEIYKTOPE.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO JABUKEHHS C LIEJBIO ONpPEAEICHNUsS MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexOMEHI0BAHO
UCIIOJIb30BaHue HU(ppoBO 1a00paTopun).

N3yuenne nBWXKEHUs Tena, OpPOIIEHHOrO ToOpu30oHTanbHO. I[IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTBIO TeJa.

N3ydeHne IBHKEHMSA Tella IO OKPY)KHOCTHM C IOCTOSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpUoAa OOpalleHuss 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. [IlpuHumn cynepno3uunu CHil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOTO MaJCHHUS 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. Cuiia TpEHUS CKOJBXKEHHUS W 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.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOAIINUITHUKH,
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 Macce mo B3auMOAEHUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3mepenne paBHOACHCTBYIONIEH CUJ TIPH JABMKCHHUH OpyCcKa MO HAKIOHHOU
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.

N3yuyeHne ABUKEHUSA CHUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTOU YEPE3
nErkuit OJIOK.

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

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

N3ydenue nBuxkeHHs rpy3a HA Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. IlocTtymatenbHOe M BpamiaTeIbHOE JBUKCHUE
TBEpAOro Tesna. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu 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, nabopamopnvie padbomul, npaKkmukKym.

HccnenoBanne ycioBHiI paBHOBECHS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3akonwvl coxpanenus 6 mexaHuke.

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

NMmynbe cuitbl 1 U3BMEHEHNE UMITYJIbCA TEea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

MoMeHT umIlynbCca MaTepUaIbHOM TOYKMU. lIpeacraBieHue o coxpaHeHUH
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJISAX.

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

MOIIHOCTH CUIIBI.

Kunetnueckass sHeprusi mMarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTEPUATIbHON TOUKHU.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprus Tella B OJHOPOJHOM TpaBHUTAMOHHOM Tmosie. lloTeHumanbHass >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU U BHE Iiapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymuM i HWACATBbHOM MKUJIKOCTH KAaK CIEIACTBUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTHMYECKHUE MPOLECCHI: IBUKECHHUE PAKET,
BOAOMET, KOMNEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIHOCTH CHUJIBI.

N3meneHnue sHepruu Tea Mpu COBEPIICHUU PaOOTHI.

B3aumHble mpeBpalieHusl KUHETUYECKOM W NMOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu Mnpu cBOOOIHOM IaJICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmiyiibca Tesa 1o TOpMO3HOMY Iy TH.

N3mepenue cuibl TSITH, CKOPOCTA MOJENU JJIEKTPOMOOWIIS UM MOUTHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJICUCTBUH.

N3Mepenne KNHETHYECKOW SHEPTUM TEJa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE M3MEHEHHUS OTEHIIMAIBHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJIOCKOCTH.

Paznen 3. Mousekyasipuas pusuka 1 TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU MeopUull.

OCHOBHbBIEC TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHUeckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHe. XapakTep
JIBM)KEHUS W B3aHUMOJECHCTBUS 4YacCTHIl Bewiectsa. Monaenum CTpoeHus Trasos,
KUJKOCTE W TBEPABIX TEA U OOBSICHEHHE CBOICTB BEILIECTBA HAa OCHOBE A3THUX



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

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

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. M3omporiecchl B
UjealbHOM Ta3e C TIOCTOSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npeJiCTaBlIeHNE U30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATEIBHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJSIPHO-KMHETHYECKONU TEOPUH UJICaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON dHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABMKCHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydYeHrue 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  cUCTeMbl  0e3  coBepuieHus pabotel.  KonBekius,
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 TepMoAMHAMUKU. BHyTpeHHsas osHeprusd. Komnuuectso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMHUKH [JIi PABHOBECHBIX IIPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHME TEPMOJUHAMUYECKOM CHUCTEMBI IPOXOJUT
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,
KOHJUIMOHED, AW3ECIbHBIA W KapOIOpaTOpHBIM JBUTATENId, NApoBas TypOuWHA,
IIOJIyYEHNE CBEPXHMU3KUX TEMIEPaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUsl OMOOPTaHMYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U AIEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue teMnepaTypsl IpHU aauadaTnyeckoM pacIlipeHHH.

Bosnyminoe orauso.

CpaBHEHME 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.

Y CTpOoNCTBO M IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTa.

YCTpOUCTBO M IEMCTBUE KOHIEHCATOPA ITIOCTOSTHHON Y MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TIUIOCKOIO KOHJEHcAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3ps/ika KOHJIEHCATopa 4Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpalilieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIY4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEMHU, COJEpKAIlIel KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAIOB (HampsKEeHUA ) npu
MIOCJIEIOBATENILHOM CO€IMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsma KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstilt 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CylmecTBOBaHMS MOCTOSHHOTO 3JIEKTPUYECKOrO TOKa. MCcTOYHMKH
toka. Hanpsixxkenune U u DJ1C é&.

3akon Oma JiJig yyacTKa IeTH.

DNEeKTpUUECKoe CONIPOTHUBIICHUE. 3aBUCHUMOCTD CONPOTUBJICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI W IUIOIIAJAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJUICIBHOE, CMEIIAHHOE COEAUHEHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH /xoyns—Jlenua.

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

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHKA TOKAa. 3akoH Oma mid
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh HMCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETp,
BOJITMETP, 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,
TUIOIA TN TTOTIEPEYHOTO CeUEHUS U MaTepuaa.

NccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHUU.

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

Crnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C 6aTapeii.

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 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHUS Ui 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 MEXIY 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 COINPOTUBIECHHSI METAJUIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTD.



DIIEKTpUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

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

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

DJIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Moinus. [1na3ma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30paspsiaHble
JaMIIbl, AJIEKTPOHHO-TydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHI: TUOI,
TPaH3UCTOpP, (POTOAMON, CBETOJAMOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

HaGmronenue snexktpoinusa.

N3mepenue 3apsaa 0JHOBAJIECHTHOTIO MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

CnocoObl u3Mepenus: GU3NIECKUX BEIUYMH C UCTIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUN, HCCIEAOBAHUM  3aBUCHUMOCTEU
du3nuecKnX BEIMYMH, MPOBEPKA MPEIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUHM  SKCIECPHUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

Me:xnpeaMeTHbIe CBA3H.

Nzyuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIAETCS ¢ YYETOM COIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnoie noOHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBIICHUE, HAay4HbId (DaKT, runoresa, (hU3MUEecKas BEIUYMHA, 3aKOH,



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

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

buonozua: mexanndeckoe IBHXKEHHUE B KUBOM mpupoae, nuddysusi, ocMmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIoIIEeH Cpessbl,
yTUIU3alusl OUMOOPraHMYECKOro TOIUIMBA [UIsi BBIPAOOTKH  «TEIJIOBOM» W
ANIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: HUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpHAs Macca, MOJyYeHHEe HAHOMATepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJ, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBA METAJUIOB, DJIEKTPOJIUTUYECKAS AUCCOLMAIINS, TallbBAHUKA, DJIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHMYECKHE KOHCTPYKIIUH
(KpoHILTENH, peméryaTrble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHUs
MEXaHUKH B TEXHHUKE (FMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, ObITOBON XOJOJWJIBHUK, KOHIULMOHEP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM YHUCJIE HAHOMATEpUaJOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allMTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
ra3opaspsAHble JIAMIIbI, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M TMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bektop MarauTHOM wuHAYKUMU. [lpunnun cynepno3unuu
MarHWTHBIX NOJIE€W. JINHUY MarHUTHOW WHIYKIIHH.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHWKA, KATYIIKHA U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIEHUE U MOJYJIb.

Cuna Jlopenna, e€ HampaBjiaeHUE U MOJYb. JIBMI)KEHHUE 3apsSyKEHHON YaCTUIIBI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHia.

MarunurtHoe 1oJjie B Beniectse. @eppoMarHeTHKy, napa- u JHaMarHEeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IMPUMCHCHUC

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

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

KapTuna nuHMii MArHUTHOM UHAYKIHMH TOJISL JJIMHHOTO MPSIMOTO MPOBOHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBukeHus my4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Mpunnun NEeNCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMarHeTUKOB.

UccnenoBanue AeHCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIBI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan UHOYKYUsL.

SIBiieHMe DJIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uMHAyKIMHU. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe anekrpuueckoe mnosue. Toku Pyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH MOCTOSHHOTO TOKA.
SABnenue camonHaykuu. J/C caMOMHIyKIINH.

DHeprus MarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

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

Jemoncmpauuu.

HaGmronenwne siBieHUS 2JIIEKTPOMArHUTHOW WHTYKIIUU.

UccnenoBanne 3aBucumoctd IJC HMHIYKIMH OT CKOPOCTH W3MEHEHUSA
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B aJJIOMUHUEBOM (MeIHOW) TpyOe.

SIBneHre caMOMHIYKITUH.

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

Yuenuueckuit sxcnepumenm, nadopamophuie pabomul, nPAKMUKYM.

UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHON UHAYKITUU.

OrnpeneneHue NHIYKIMY BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koedoanusi.

Konebarensuasa cucrema. CBoOOIHEIE KOIcOaHMS.

IMapmonundeckue kosiebanus. Kunematnueckoe M JTUHAMHYECKOE OMHUCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAaHWYECKON AHepruu). BuiBoja
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJEOAHUNM M3 UX IHEPreTUUYECKOTO U
KMHEMATUYECKOTO OMUCAHUA.

Amvmutyna u (dasza kosnebanuil. CBs3b aMIUTMTYbI KOJI€OaHUN HCXOTHOU
BEJIMYUHBI C aMIUIUTYJaMU KojieOaHuil e€ CKOPOCTU U YCKOPEHHSI.

Ilepuon u wactora kosneOanuid. Ilepron Manabix CBOOOTHBIX KoJeOaHUU
MaTeMaTU4Yeckoro wmasTHuka. [lepumon cBOOOIHBIX KOJIEOAHUN TPYNKUHHOTO
MasTHHUKA.

[TonsTue o 3aryxatronux Konedanusx. BoinyxaeHHsle konebanus. Pezonanc.
PezonaHncHas xpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckne ycTpoHCTBa U TEXHOJOTHMUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpauuu.

3anuch KoIeOaTENHHOTO IBUKCHHUS.

HaGmronenrne He3aBUCHMOCTH TIEPHOJIa MANIBIX KOJIEOaHWI rpy3a Ha HUTH OT
aMILTUTY/IbL.

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

HccnenoBanme xonebaHuWii Tpy3a Ha MACCHBHOW TMPYKHHE C IIENBIO
dbopMupoBaHUS TIPEICTABICHUN 00 HI€aTbHON MOJIETTN Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHMs FHEPTUH MPU KOJIEOAHUSAX Ipy3a Ha MPYKUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3onanca.

Yuenuueckuit skcnepumenm, nabopamopmnvie pabomul, nPAKMUKYM.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSAHOTO M MIPYKHUHHOTO
MasiITHUKOB.

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

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTrUU B MPY>KUHHOM MasiTHUKE.

Hccnenosanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIeOaHUH.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIUTYbI
3apsjia KOHJEHCAaTopa ¢ aMIUTUTYAO0W CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJTbHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaromume AIEKTPOMArHUTHBIE KOJieOaHus. BoeinyxaeHHbIe
AJIIEKTPOMArHUTHbIE KOJIeOaHUs.

[lepeMennblii TOK. MOITHOCTh TIEPEMEHHOTO TOKA. AMIUIUTYAHOE H
NEHUCTBYIOIIEE 3HAYEHHWE CWJIBI TOKAa W HANpsDKEHUS MpU pazIuyHoOM dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouianbHbId TIEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOWJAJIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepemadya M MOTpeOiIeHHE
BJIEKTPUYECKON SHEPTHH.

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

TexHUYeCKHe YCTPOWCTBA M TEXHOJOTHYECKHE MPOLECCHI: AICKTPUUYECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcrumnorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOaHMiA.

I'enepaTop He3aTyXarOMMUX 3JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIeOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNIbHOM COEIMHEHUH PE3UCTOpPa, KaTyHIKH
MHJYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiilcTBO U IpUHIIKIL IeUCTBUS TpaHCc(popMartopa.



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 pacnpocTpaHenus. llomepeunbie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacHpOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKpPYKAIOUIEH CPeIbl.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYYEHUS DJIEKTPOMArHUTHBIX 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.

[TpuHUIKIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobiromeecs T€10 Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTb JIJIMHBI BOJIHBI OT YACTOTHI KOJIEOAHUH.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C AMIUIATYAOW W
4acTOTOU KoJIeOaHMIA.

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

O6Hapy:xeHue nH(OPaKpacHOTo U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaolt, 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.

Otpaxkenue cBeta. 3aKOHBI oTpaxeHHUs cBeTa. [loctpoeHue m3o0paxkeHui B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JUJIMH BOJH IPHU IEPEXOJE MOHOXPOMATUUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

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

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

CobOuparome W pacceuBaromiye JUH3bL. ToHkas juH3a. DoKycHOe
paccTosiHME M ONTHYECKas CWJIa TOHKOW JIMH3bL. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CcepUvecKoil JUH3bI OT €€ T€OMETPUH U OTHOCHUTEIHHOTO
I10Ka3aTelIsi PEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 jiyda, NMPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakKeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMparoUIUX U PACCEUBAIOIIUX JIMH3AX U UX CUCTeMaXx.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBas ontuka. WaTepdepenums cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JudpaximoHHas peméTka. YCIoBHE HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMMYMOB IIpM MaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TuGPaKIUOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnuecknue yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmapar, HpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKECHUS CBETA.



NccenenoBanne npenomMiaeHus CBETa.

HaGmroneHre noaHoro BHyTPEHHETo OTpakeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB U300paK€HUH B JTMH3AX.

Mojenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue 1BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

Habmronenue noasipusaiuu cBeTa.

[IpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaress NpeJoMIIeHUs CTEKIA.

UccnenoBanne 3aBucuMOCTH (HDOKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMepe KUIKUX JIMH3).

N3mepenune HoKycHOTro pacCTOSHUS paCcCEUBAIOIIMNX JIHH3.

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

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Hab6monenne nudpakimu, nHTepdEpEHIINN 1 MOJIIPU3AIK CBETA.

N3ydeHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPUKA.

N3yuenue nnTepdepeHnm 1a3epHoro U3aydeHus Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne qivHbl CBETOBOUM BOJIHBI.

[Tony4yeHue cnekTpa U3Iy4YEHHUS CBETOAMO]A TIPU MOMOIIN AUGPAKIIMOHHOM
PELIETKH.

Pa3znesn 6. OcHOBBI cienMAILHON TeOPUH OTHOCUTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. lIpeoOGpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUe
BPEMEHHU M COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBsA3bp MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHULIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA W TEXHOJOTMYECKHE TPOLECCHl: CIYyTHUKOBBIC
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

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

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEHUE
OiinmreitHa 1t hotodddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBe€Ta Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakaroIllyro mnoBepxHocTh). OnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. Bonubl ne bpoiins. JlnuHa BonHb! ne bpound u
pasMmepsl 00JacTH JIOKAJIM3AlMUA JABUXKYIIEWCS yactunbl. KopmyckynspHO-
BOJIHOBOM ayanu3Mm. Jludpakius 2JIeKTPOHOB Ha KpUCTaJIIaX.

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

TexHu4eckne yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas OaTapes,
CBETOIUO.

Jemoncmpauuu.

®dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTUBICHHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Hccnenosanue ¢poTope3nucTopa.

N3mepenune nmocrossaaoM [Imanka Ha ocHOBe HccienoBanus GoTodddekxra.

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

Tema 2. Qu3uxa amoma.

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

[Moctynarsl bopa. U3nydyenue u norsioimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI DHEPIUU HA APYTOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYXJICHHOE U3lyuyeHue cBerta. Jlazep.

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

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHLL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMAapHOTO BOJIOPOJAa M U3MEPEHUE
nocTtostHHOM PunGepra.

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

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

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

3aKOH pPaJAMOAKTUBHOrO pacnaaa. PaanoakTUBHBIE H30TONBI B IPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHuE paJrOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

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

Snepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipobiemsl
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OJKOJIOTUYECKUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPIETUKH.

Mertozpl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dOyHAaMEHTaJbHbIE B3aUMOJCUCTBUsS. bapuoHBI, ME30HBI M JICNITOHBI.
[IpencraBnenue o CtangapTHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

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

EnunctBO (hrzmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKUE MTPOLECCHI: TO3UMETpP, Kamepa
Bunbcona, siaepHBIl  peakTop, TEpPMOSIAEPHBIM peakTop, aToMmHas Oomoa,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue normioiieHus: 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, PAJANOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSpKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JIBH>KCHUE.

Conneynas cucrema.

Counnue. ConHeunasi akTUBHOCTb. MIcTouHuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamMmma «CeKTpaibHbIN KJIacc —
CBETUMOCTB». 3BE3/bl TJIABHOW IMOCIEI0BATEIBbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3].

Mueunbiii I[Iyte — nHama I'amaktuka. [lonoxkenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBa3zapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Paz0eranue ranakTuk.
Teopust bosibioro B3peiBa. PeMKTOBOE U3ITyUEHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Yuenuueckue nabnrwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIsT OTpPEeeCHHs TOJI0KEeHHsSI HeOeCHBIX 00BEKTOB
Ha KOHKDETHYIO [aTy: OCHOBHbIE c03Be3/usi CEBEpHOro MONyIIapusi U SIPKHE
3BE3/bI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEHM H 3BE3THBIX
CKOILICHUH.

Du3nYeCKUl 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] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, MCCICAOBAHUM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  OSKCIEPHUMEHT,
nabopaTopHbie padOThl, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o00uieHne U cucTemMaTH3alus COJIEpKaHUs pa3iesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konedanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznkay», «3IEMEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3ukm w acTpOHOMHMHM B OSKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U ATHUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (HPU3UKU
Y aCTPOHOMMM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYCHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIIEeH,  OOBSICHUTENbHOM M  MPOTHOCTHYECKOW  (DYHKIMIA
(duznueckoit Teopuu, poiib PU3NYECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 ¢u3MUeCcKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYIIECTBIISIETCSI C YYETOM COJIEpPKATEIIbHBIX MEXKIIPEAMETHBIX CBS3EH C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmusie noHaAmMuUA, C6A3AHHBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HanusA: SABIICHUE, HAay4HbIH (DakT, rumnoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEopus, HaONIOJCHUE, OSKCIEPUMEHT, MOJECIMPOBAHUE, MOJIeNb, H3MEpEHUeE,
MOTPENTHOCTH U3MEPEHUH, U3MEPUTEBHBIC TPUOOPHI, IUGPOBas Ta00paTOPHSI.

Mamemamuka: pelIEHUE CHCTEMBbl YpaBHEHHI. TpUroHOMETpUYeCcKHe
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO. BEKTOPBHI M MX MPOEKUHMH HA OCH KOOPIMHAT, CIOXKEHUE BEKTOPOB.
[IpousBonHbie 3nMeMeHTapHBIX (QyHKIUN. [Ipu3Haku nogo0ust TPEYroJbHUKOB,
ompeiesIeHHe TUIONIaau TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: »nextpuyeckue SIBICHHS B KUBOW Mpupoze, KoneOaTrenbHbIe
IBWKEHHUS B JKMBOM TMpUPOJAE, HKOJIOTMUECKUE PHUCKU TMpU TMPOU3BOACTBE
AIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXAIIIEH  Cpelbl,
yJIBTPa3ByKOBasi JMAarHOCTHKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B KUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl O0pa30BaHUs KPUCTAJUIMYECKOW PpEMIETKH, CIEKTpaIbHbBIN
aHaIN3.

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

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SIKOOH, reHepaTop MEPEMEHHOI0 TOKa, MHAYKLIUOHHAS IIEYb,
JIMHUM 3JIEKTpONepead, 3IeKTPOABUraTeNb, pajap, paIuoNpUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKHY, SJIEpHAsA SJHEPTeTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHS.



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
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanv3alii OCHOBHBIX HaIlpaBICHUU
BOCIIUTATEIBLHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

IPAKAAHCKOT0 BOCIIUTAHMSL:

e CcPOPMHUPOBAHHOCTh TPAKJAHCKOHW  IMO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 0O0IIECTBa;

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

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHON
Opra”u3anuy;

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

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAYy4YHOTO
TBOPYECTBA, MPUCYIIIETO (HU3NYECKOUN 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 OCYUIECTBIICHUE JEUCTBHUM B OKPYXKAKOUIEH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

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

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOILIECCE
U3ydeHus (DU3UKH OCYIIECTBIISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh NHIUBUAYAJIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

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

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

OTIPE/ICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUST B pPacCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSIX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATH COOTBETCTBUE
PE3YNIBTATOB IEJSIM, OIEHUBATH PUCKHU MOCJIEICTBHIA IEATEILHOCTH,
KOOPJMHUPOBATh H  BBIIONHATH pabOTy B YCIOBHSIX PEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBI/IﬂI

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUECH, KITFOYEBHIMHU MOHITHSIMUA U METOJaMU
bu3MYeCcKON 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, TIPUMEHEHHIO Pa3IMYHBIX METOOB ITO3HAHMUS;

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 aKTyaIM3UPOBATh 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 10 (U3MKE B TMPAKTUYECKYIO 001acTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJICH, NPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH POOJIEMBI U 33/1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmei:

BJIa/IeTh HABBIKAMHU TOJYy4YeHUsT MHPOpMaluu (PU3NYECKOTO COAECp>KaHUsA
U3 HCTOYHMKOB PA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETalni0 HH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIOJIB30BAaTh CPENCTBA HH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
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 OOIIEHHE Ha Yypokax (UMK U BO BHE-YPOUHOU
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, pacnpelesiTh 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 3HAUMMOCTH;

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.



ITPEAMETHBIE PE3VYJIBTATDI

K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3ysbTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIONIUXCS YMEHUIM:

NOHUMATh podb (QU3UKK B DKOHOMUYECKOM, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOM M O3TUYECKOM cdepax AesTeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAay4YHON KapTHHE MUpAa,
3HAYEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
MPOTHOCTUYECKOW  (YHKIUN  (Qu3MuecKol TEeopuu —  MEXaHUKH,
MOJICKYJISIDHOM (PUBHKA U TEPMOJIUHAMHKHU, POJIb (PU3MUECKON TEOPUHU B
dbopMupoBaHUU MpEACTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyaTrh YCJIOBHMS NPUMEHMMOCTH Mojeled (U3MYEeCKuX Tel W
npoleccoB (sIBIEHUM): HHepLUHalbHAasg cHCTeMa OTCYETa, abCOJIIOTHO
TBEPAOE TEIO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBH)KEHUE,
CBOOOJIHOE TmTajeHue, aOCONOTHO ymopyras jaedopmalus, aOCOIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UJeadbHbli ra3, TOUCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (PU3HUYECKUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAaHMYECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JBMXEHHS, (OpMYyJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
JBUKEHUS, TpeoOpa3oBaHusi ['amuiess miisi CKOPOCTH U TEPEMEIICHUS,
3akOHbl HbIOTOHA, TpPUHUUI  OTHOCUTENBHOCTHM ['anmies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPIuM, CBSI3b pabOThl CHUJIBI C MU3MEHEHUEM MEXAaHWYECKOW SHEpPruu,
yCIOBUSl paBHOBECUs TBEPAOro Tena), MPU HTOM HCIOIb30BATH
MaTeMaTH4ECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCIHOBUS
IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUs HWMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKU U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPruel TEIUIOBOTO ABHXKEHUS M KOHIIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHENM KHUHETUYECKOU
SHEPrUeu TEIIOBOTO JBMKECHUS €r0 YacCTHll, CBSA3b JABJICHUSA HAECATBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl W €ro TeMIepaTypoi, YpaBHEHHE



MenpaeneeBa—Kianeiipona, NEpBbIA 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpPaHEHMS HPHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneiipona;

aHAJU3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBICHUS, MCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JICKTPOJAUMHAMUKHU (3aKOH COXpPaHCHUS
BIEKTPUYECKOTO 3apsija, 3aKOH Kyiona, MOTEHIIMAJIbHOCTh
AJIEKTPOCTATUYECKOTO TMOJII, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBUSI MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ MPAKTUUECKHW BAXKHBIE COOTHOIIEHMS: 3aKOHbI Oma i y4acTka
Henu U JJIsi 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazes A1 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SIBJICHUS, HWCIOIB3YS BEIHMYHHBI:
nepeMenieHrue, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CUJIa,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
SHEPrusi, MEeXaHW4yecKash JHEprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aUMOJICUCTBUA Tena ¢ 3emuéil BOMU3U €€ TMOBEPXHOCTH,
SHEprus ynpyroi gedopMmain MPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abcomoTHas TeMIiepaTypa Tena, paboTra B TepMOJAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOrO rasa,
OTHOCUTEJIbHAsl BIJIAXKHOCTh Bo3ayxa, KIIJI wupeansHOro TtemioBoro
JIBUTATEIS; JJIEKTPUUECKOE I0JIe, HANPSXKEHHOCTD AJIEKTPUYECKOrO IOJIs,
HaINpsKEHHOCTh TIOJIST TOYEYHOI'O 3apsila WIM 3apspKEHHOrO 1iapa B
BAKyyM€ U B JHDJIEKTPUKE, NOTECHLUHAT 3JIEKTPOCTATUYECKOrO MOJIs,
Pa3sHOCTh  IMOTEHUMAJIOB,  JJICKTPOABMXKYILAsl  CUja, CHJIa  TOKa,
HaIlpsDKEHUE, MOIIMHOCTh TOKA, JJIEKTPUYECKassh €EMKOCTh IUIOCKOIO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENH C I0CIEIOBATEIbHBIM H
NapaJuIEIbHBIM COCIUHEHUEM PE3UCTOPOB, DHEPIUS IEKTPUIECKOTO MOJIA
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
MEXaHMYECKOE JIBMIKCHUE, TEIUIOBOE JBWKCHUE YacCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBHOKeHHE, nuddy3us, ucrnapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALMS TEJl, SKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O ITPOBOIHHKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUUHBI OT
OpYrol €  HCIOJb30BAHMEM  MPSIMBIX  M3MEPEHUUM, NOpPU  3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YIbTaThl MOJYYEHHOU



3aBUCUMOCTH (U3MUYECKUX BEIMYMH B BHIAE TpapuKOB C YIETOM
a0COJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeaTh BBIBOJIBI IO pe3ybTaTaM
WCCJICIOBAHMSI;

MPOBOJUTh KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIECHUBATH aOCOJIOTHBIC U
OTHOCHUTEJIbHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJIbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUTIOTE3HI;

coOJI01aTh TIpaBMIIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHN HCCIICIOBAHUN
B paMKax y4eOHOTO OJKCIIEPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C WCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBaAHMS;

pemiath pacuy€THBIC 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJJaHHOM
¢u3nUecKkol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHS OOOCHOBBHIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeyarolleld TpeOOBaHUAM  3ajayw,
NPUMEHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3MUecKnuX TEOpUd TMpU MCTIOIB30BAHMM MAaTEMaTUYECKUX METO0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHUU MMEIOUIUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOJIbl PEIICHUS C
y4€TOM TIOJTyUYEHHBIX PE3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MpPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3aenoB Kypca (PU3MKH, a TAaKKE UHTETPAIMKA 3HAHUKN U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
IIEMOYKY PACCYKJIEHUM C OTIOPOM HA U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

UCIIONIb30BaTh TEOPETHUYECKUE 3HAHUA NI OOBSACHEHHS OCHOBHBIX
IPUHIIMIIOB pa0OThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX W 3apyOC)KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAIM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM W MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKA, CBS3AHHOW C (PU3WYECKMMH MPOIECCaMH, C
MO3UIUH PKOJIOTHIECKON O€30MacCHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOIIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUUN
HAyKd W TEXHOJOTHUH A JaJdbHEHIIETO pa3BUTUS YEIIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble cocoObl pabdoThl ¢ MH(poOpManuend (PpU3nYEecCKOro
ColepKaHUsl C MCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MPEeAbSBICHHUS Y4eOHOU H
HAYYHO-TOMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U MHTEPHPETALINU
uHbOpMAaLMK, TOJYYEHHOW M3 Pa3IMYHbIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O U  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaM3a UCTOYHUKA UHPOpMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u N03HABaTEJIbHBIC yMEHUs
CaMOCTOATEILHOTO  NPUOOPETeHHs  HOBBIX 3HAHUM B Mpolecce
BBITMIOJTHEHUS IPOCKTHBIX U yU4E€OHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX pOJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTYallUAX, aJ€KBATHO OIICHMBATh BKJIAJ KaXKIOTO U3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBaeMOM TPOOIEMBbI;

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

K xonny oOyuenust B 11 knacce mpenMeTHbIE Pe3ylbTaThl Ha YIIIYOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh Ppoib (U3UKK B DIKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJOBEKa, POJIb U MECTO
GbU3UKM B COBPEMEHHOW HAay4yHOW KapTHHE MHpa, POJIb aCTPOHOMHH B
MPAKTUYECKON  JICSATCIIbHOCTH 4YEJIOBEKA MW  JAIBHECWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHOM, CHCTEMATU3UPYIONIEH,
OOBSICHUTEIPHON W TPOTHOCTUYECKOW (GYHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3MUIECKON Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Ten U
MPOLIECCOB  (SIBJICHUM): OJHOPOJHOE AJIEKTPUYECKOE U OJIHOPOJIHOE
MarHuTHOE TOJISA, TAPMOHUYECKHE KOJIeOaHUs, MaTEMaTHICCKUN MasSTHUK,
WJICAUIbHBIN TMPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJe0aTenbHbIi KOHTYp, TOHKAs JIMH3a, MOJICNIEH aToMa, aTOMHOTO Si7pa |
KBAaHTOBOM MOJICIIHN CBETA;

pas3inyath YyCJIOBHUS (TpaHULbI, O0JacTH) MNPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOIECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJOXEHUS M 3aKOHBl JJIEKTPOAUHAMUKH U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
JNEKTPOMAarHUTHOM  WHAYKUWMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTHIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTyJaThl  CIEUMAIBHONW  TEOopuHU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI  KBaHTOBOM  (u3uKKM  (ypaBHeHHMEe  DWHIITEWHa  AJid
dororddexra, mnepBblii U BTOpod moctynatel bopa, npuHUUMI
COOTHOILIEHUS HeornpeaenéHHocteil [eiizendepra, 3akOHBI COXpaHEHUS
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUHU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SIBICHHS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTaTUY€CKOTO
MOJIsl, PAa3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, UHIYKTHUBHOCTbD,
AJIEKTPOJBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOrO IOJIs
IPOBOJHUKA C TOKOM, PEISITUBUCTCKUM MMIIyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsI CBOOOAHOM 4YaCTHULIbI, PHEPrHsi W HMIYJIbC (OTOHA,
MacCOBO€ YHCIIO U 3apsizl Apa, SHEPT U CBSI3U SAPa;

OOBSICHATHL  OCOOEHHOCTM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHAYKIUS, CAMOMHIYKIUS, PE30HAHC, MHTEphEpEeHLINs
BOJIH, Ju(pakuus, JIuUCHEepcus, TOJHOE BHYTPEHHEE OTpa)kKeHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TraMMa-u3iydeHue sjep, (u3nyecKkue MNPUHIUMBI CHEKTPaTIbHOI'O
aHanu3a u padoThI Ja3epa;

ONpENENATh HAIpaBiI€HUE WHIAYKUWW MAarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cHJibl AMrniepa u cuisl JIopeHna;

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

OPUMEHATh OCHOBOIIOJAraIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBI JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX IMPOIIECCOB,
IPOUCXOJAIIMX B 3BE31aX, B 3BE3NHBIX CHCTEMAX, B MEKTAJIAKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, SBOJIIOIINM 3BE31 U BeeneHHo;
IPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAHOBKY, (PUKCHUPOBATh  pE3yNbTaThl IOJYYEHHOH  3aBHUCUMOCTH



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

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHI;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: MIIAaHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPeIOKCHHON
THITOTE3BI;

OTHCHIBATh METO/IBI TIOJTYUSHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
co0roIaTh TpaBwiia 6€30MacHOro TPyla IpU MPOBEACHUH HCCIIeTOBAaHUN
B pamMKax y4eOHOro DOKCIepUMEHTa, MpPaKTHKymMa ©  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOEKTHON JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OpaTOPHOT0 000PYAOBAHMS;

pemars pacuy€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWW aHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndyecKkue MOMENH, OTBEYAIOIIUE TPEOOBaHUSAM 3a7add, MPUMEHSTH
(opMysbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpUi
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PAcYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3ajayd, TpeOylollue NPUMEHEHHUs 3HAHUNH U3
pa3HBIX pa3zeloB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYruX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HUECKHe SBICHUS;

UCMOJIb30BaTh TEOPETUUYECKHE 3HAHUA JUISI OOBSICHEHHUS OCHOBHBIX
HOPUHIUIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOAMTH MPUMEPHl BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YEJIOBeKa, CBSI3aHHOM ¢ (PU3MUYECKUMHU TPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUH O PAllMOHATIBHOM
MPUPOIOTIONB30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUHM JOCTHXKEHUU



HAYKA W TEXHOJOTMUA [ JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOIO
o0111ecTBa;

MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popMalueil (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM HCHOJb30BaTh COBPEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, MepepadOTKU U TpeAbsBICHUS Y4YeOHOU U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  MHOpMalMIO HW  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUN, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(pOpMaIINY;

POSIBIISTH OpraHU3aIMOHHbIE u MO3HaBATEIbHBIE yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoliecce
BBITIOJIHCHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIIE C HCIOJHEHHEM pa3IUYHBIX COIUAJIBHBIX POJICH,
IJIAHUPOBATH PaOOTY TPYIIIBI, PAIMOHATBLHO PACTIPEACIISITh ACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OICHUBATh BKJAJ KaXJOTrO W3
YYaCTHUKOB IPYMIbI B PEIICHUE PacCCMaTPUBAEMOM TTPOOIEMBI;

NPOSBIATh MOTHBALIMIO K Oyaymieil mpogecCuoHaIbHON JesITeIbHOCTH IO
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasznen 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
1.1 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnnamuka 10
2.3 CraTtuka TBEpIOTO TENa 5 1
2.4 3aKOHBI COXpPAHEHHUS B MEXaHUKE 10 1
Hroro no pazneny 35
Pasznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU 15 1
3.2 Tepmoaunamuka. TemnioBbie MalIMHbI 20 1
33 ArperatHble cocTosiHUS BemiecTBa. Da3oBbie 14 |
' HEePEXO0 b
Hroro no paszneny 49
Pazpnen 4. QJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE T0JIe 24 1
4.2 IToCTOSIHHBIN dIIEKTPUYECKUN TOK 24 1




4.3 Toxu B pa3nu4HbIX cperax 6
Hroro no pazgeny 54
Paszen 5. ®PU3MUECKHUI MPAKTUKYM
5.1 PuU3NYEeCKUN IPAKTUKYM 16 16
Hroro no pazgeny 16
Pe3epBHOE BpeMmst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KosnnyectBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. QJIEKTPOJANHAMUKA
1.1 MaruauTHO€E 1oJie 14
1.2 DneKTpOMarHuTHast MHIAYKLNS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanudeckue KojeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
)3 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Hroro no pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 Ocnossl CTO 5 1
Wroro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyann3m 15

4.2 ®dusznka aroma 5

43 @du3nKa aTOMHOTO SA7pa U 3JIEMEHTAPHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazneny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 PuU3NYECKUN NPAKTUKYM 16 16
Hroro no pazgeny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000IIeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' JeSITeTbHOCTH, TPUOOPETEHHOTO TIPH
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro no pazneny 15
Pe3epBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KoauvecTBo yacoB DJIeKTPOHHBbIE
°
Kont IpakTny ara udponbie
n/ Tema ypoka ouTpol pa e | unp
o Bcero | bHBIE cKHe HU3yUyeHus o0pa3oBaTe/ibHbIE
padoThI padoTsl pecypchl
https://resh.edu.ru/su
®uzrka — pyHIaMeHTaIbHas HayKa O TIPUpOJie 1 05.09.2023 bject/lesson/5894/ma
in/90075/
Hayunb1ii MeTO1 MO3HAHUS U METObI HCCIIEIOBAHUS
" AT 8 . 1 05.09.2023
(bMBUYECKUX SIBJICHUHN
DKCHEPUMEHT U TEOPHS B MPOIIECCE TIO3HAHUS
P PHL B TIPOTL i 06.09.2023
npupoiel. Habmonenre u SKCepuMeHT B PU3HUKe
CriocoObl u3Mepenus: GU3NYECKUX BETUYHH 1 07.09.2023
AGCOIOTHAS M OTHOCUTEJIbHAS MOTPEIIHOCTH
! P 1 07.09.2023
M3MepeHui PU3NYeCKNX BEIUUNH
MonenupoBanue B ¢pusuke. Posb u mecto pu3uku B
(hopMHpOBaHUH COBPEMEHHOI HAYy4YHON KapTHHBI 1 12.09.2023
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH
Mexanunueckoe aBmxeHue. Cucrema oTcuera. https://resh.edu.ru/su
OTHOCHUTEIBHOCTh MEXaHUUECKOTO JABMKEHUs. [Ipsmas 1 12.09.2023 bject/lesson/6286/star
u oOpaTHas 3a/1a4l MEXaHUKU t/
PaBHOMEpHOE NPAMOJIMHEITHOE JBUYKECHHUE. https://resh.edu.ru/su
I'paduueckoe onrcanue paBHOMEPHOTO 1 13.09.2023 bject/lesson/6287/star
MPSAMOJIMHENHOTO JIBUKEHUS t/46887/
Pannyc-BexkTop MaTepralbHON TOYKH, €r0 MPOEKIUH
o P MATEp PoCiH 1 14.09.2023

Ha ocu koopauHar. Tpaekropus. Ilepemenienue.




Cxopoctb. X nmpoekiuu Ha 0CU KOOpIMHAT

CrnosxeHue niepeMelieHnii u ckopocteil. Pernenne

10 14.09.2023
3a1a4
HepaBHoMepHOe nBuxeHre. MrHOBEHHAs1 CKOPOCTb. https://resh.edu.ru/su
11 Yckopenue. [IpsimonnHeiiHoe IBUKEHUE C 19.09.2023 bject/lesson/3721/star
IIOCTOSIHHBIM YCKOPEHUEM t/160133/
2 I'paduueckoe onucanre MpSIMOTUHEHHOTO ABUKEHUS 19.09.2023
C TIOCTOSIHHBIM YCKOPEHHEM
CBoboaHOE majienre. Y CKOpeHue CBOOOTHOTO
13 najzieHust. 3aBUCUMOCTh KOOPJUHAT, CKOPOCTH, 20.09.2023
YCKOPEHUS OT BPEMEHH M X IpapuKu
14 JIBukeHue Tena, OpOIIeHHOTO MO/ YTJIOM K TOPU30HTY 21.09.2023
KpuBosmHeliHoe nBuxkenue. J[BmxeHue no
0K HOCTH. YTJIOBas U JIMHEHHAs CKOPOCTh. [lepnon hitps://resh.edu.ru/su
15 24 i P - HeP 21.09.2023 bject/lesson/3711/star
1 yacTtoTta. LleHTpoCcTpeMHUTENbHOE U TOJTHOE
t/47122/
YCKOpEHUE
16 KonTtponbnas pabora no teme "Kunemaruka" 26.09.2023
[TepBriif 3akoH HptoToHa. MHEepLManbHbIE CUCTEMBbI https://resh.edu.ru/su
17 otcuéta. [IpuHuun otHocuTenbHOoCTH ["anunes. 26.09.2023 bject/lesson/4717/star
HeunnepuunaneHbie cUCTEMBI OTCUETA v
Cuna. P i .B i
13 una. PaBHoeicTByromas cuia. Bropoii 3akon 27.09.2023
HrroTona. Macca
19 Bzaumopericteue Ten. Tpernit 3akon HeroToHa 28.09.2023
[Ipunuun cynepno3unuu cui. Pemenue 3anay Ha
20 DU EYHEpHOSHH 8 28.09.2023
MpUMEHEHHe 3aKOHOB HploTOHA
3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTD hitps://resh.edu.ru/su
21 P ’ 03.10.2023 bject/lesson/4718/star

rpaBHTaHHOHHOﬁ n HHepTHOﬁ MacCChbl

t/47325/




22 Cuna TsKecTH M ycKopeHue cBOOOHOTO Ha/ieHus 03.10.2023
JIBuKeHEe HEOCCHBIX TEJT M UX UCKYCCTBEHHBIX
23 cnyTHUKOB. [lepBas kocMHuueckas CKOpOCThb. 3aKOHbI 04.10.2023
Kennepa
https://resh.edu.ru/su
24 Cuna ynpyroctu. 3akon ['yka. Bec tena 05.10.2023 bject/lesson/4721/star
t/
Cuna tpenust. [Ipupoaa v BUIBI CHUIT TPEHUS. https://resh.edu.ru/su
25 JIBuKEeHME B KUAKOCTU U raze ¢ y4ETOM CHIIbI 05.10.2023 bject/lesson/6289/star
CONPOTUBIIEHUS CPEbI t/47531/
Hasnenue. ['mapocrarnueckoe gasienue. Cumna thDS://reSh'edu'm/su
26 Apxinera 10.10.2023 bject/lesson/5896/star
t/47771/
AGcomroTHO TBepaoe Teno. [loctynarenbHoe u thDS://reSh'edu'rU/su
27 10.10.2023 bject/lesson/6288/star
BpalllaTeIbHOE JBUKEHUE TBEPJOTO TEa 747151/
)3 MOMEHT CUJIbI OTHOCHUTENBHO OCH BpanieHusd. [lnedo 11.10.2023
CHJIBI
CroxxeHue cui, IPUIOKEHHBIX K TBEPAOMY TETY.
29 LenTtp TsxkecTu Tena. Y ciaoBUs paBHOBECUS TBEPIAOTO 12.10.2023
tena. Buasl paBHOBeCHs
30 Permrenue 3agau 12.10.2023
KontponsHas padora o teme "Aunamuka. CtaTka thps://resh.edu.ru/su
31 " 17.10.2023 bject/lesson/4720/star
TBEPJOTO Teja 170767/
NmMnynbc MaTepuanbHOW TOUYKH, CUCTEMBI
MaTepualbHbIX TOUYeK. LIleHTp Macc cucTeMbl thps://resh.edu.ru/su
32 17.10.2023 bject/lesson/5895/star

MaTCpHUaJIbHBIX TOYCK. TeopeMa O ABUKCHUU LICHTPA
Macce

t/138339/




33

WMiynbec cuiibl M USMEHEHHME UMITYJIbCa TeJa. 3aKOH
COXPaHEHHUs UMITyJIbca. PeakTuBHOE IBUKEHME

18.10.2023

https://resh.edu.ru/su
bject/lesson/4719/star
t/8645/

34

MoOMEHT uMITyJIbca MAaTEpPUAILHON TOYKH.
[IpencraBnenue 0 COXpaHEHMM MOMEHTA UMITYJIbCA B
LIEHTPAJIbHBIX ITOJISIX

19.10.2023

35

Pemenne 3amau

19.10.2023

36

PaGora cuibl Ha MajlOM M Ha KOHEYHOM IE€pEMEILIEHUH.

I'padmueckoe npeacraBiaeHne padoOThl CUJIBL.
MOIIHOCTh CHIIBI

24.10.2023

https://resh.edu.ru/su
bject/lesson/6290/star
t/197453/

37

Kunernueckas sneprus. Teopema 00 U3MEHEHUH
KMHETUYECKON YHEPTrUU MaTEPUAIIBHONW TOUKH

24.10.2023

38

HOTGHHI/IaJII)HI)Ie 1 HCIIOTCHIUAJIBHBIC CHUJIBI.
[TorenumansHas 3Heprus. Bropas kocmuueckas
CKOPOCTh

25.10.2023

39

Tpetbst kocMuueckast CKOpocTb. CBsI3b pabOTHI
HEMOTEHLIUAJIbHBIX CUJI C U3MEHEHHEM MEXaHUYECKOI
SHEPrUU CUCTEMBbI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOH 3Hepruu

26.10.2023

40

VYrpyrue u Heynpyrue CTOJKHOBEHHS. Y paBHECHUE
bepnynnu s uaeanbHON KUAKOCTH

26.10.2023

41

KonTponbHas pabota o Teme "3aKOHBI COXpaHEHUS B
MexaHuke"

07.11.2023

42

Pa3BuTHE npencTaBieHuil 0 MpUpo/Ie TEIUIOTHL
Ocunosuble nosnoxenns MKT. uddysus.
BpoyHoBcKkoe 1BukKeHne

07.11.2023

https://resh.edu.ru/su
bject/lesson/4722/star
t/

43

CTpOCHI/Ie Fa3006pa3HbIX, KUOKHUX U TBEPABIX TCII.
XapaKTep JBIDKCHUS U B3aUMOASHCTBHUS YaCTHII

08.11.2023

https://resh.edu.ru/su
bject/lesson/3731/star
t/47858/




BCIICCTBA

Macca u pazmepsl MoJiekyin (atoMoB). KonndectBo

44 09.11.2023
BemiectBa. [locrosinnas ABoraapo
https://resh.edu.ru/su
45 Temnepatypa. TeroBoe paBHoBecue. [lkana [enscus 09.11.2023 bject/lesson/5898/star
t/15462/
46 Pemenue 3amau 14.11.2023
https://resh.edu.ru/su
47 Nneansueiii ra3. I'a30BbIe 3aKOHEI 14.11.2023 bject/lesson/6292/star
t/
48 VYpaBuenue MengaeneeBa-Knanelipona. Pemenue 3amaq 15.11.2023
49 AbcomoTHas Temnepatypa. 3akoH JlaiabToHa 16.11.2023
50 N3omnporieccr B uacabHOM Ta3e ¢ TOCTOSTHHBIM 16.11.2023
KOJIMYECTBOM BEILlECTBA
51 I'padmueckoe npeacraBaeHNe U30MPOLIECCOB: 21.11.2023
M30TEpMa, U30X0pa, n306apa
https://resh.edu.ru/su
52 OcHoBHoe ypaBHeHue MKT 21.11.2023 bject/lesson/6291/star
t/15491/
53 Pemtenue 3amay 22.11.2023
CBs13b a0COJTIOTHOM TEeMIIEPATypPhI
54 TepMozu/IHaMI/iquKoﬁ CIiI'CTeMBI co cpenHen 3.11.2023
KMHETUYECKOM dHEepruei mocTynareabHOro TermIoBOro
JBUKEHUS €€ YacTHUIl
O06o01eHne 1 cucTeMaTu3alys 3HaHu| 10 TeMe
55 23.11.2023
"OcnoBsl MKT"
56 KonTponsnas padora o teme "OcHoBst MKT" 28.11.2023
57 TepmoanHaMuueckas cucTeMa. 3aJJaHue BHELTHUX 28.11.2023 https://resh.edu.ru/su




ycnoBuid s T/] cucrembl. BHelHUE 1 BHYTpEHHUE
napametpsl. [lapamerpsl T/] cuctemsl kak cpeaHue
3HAQ4YCHMS BEJIUYHH, OIIMCBIBAIOIINX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

bject/lesson/5897/star
t/

HyneBoe Havano TepMOIMHAMUKH.

58 Camonpowu3sBosibHas penakcanus T/ cuctemsr k 29.11.2023
TEIUIOBOMY PAaBHOBECHIO

59 Mogenb Hneaanor(v) rasza B TepMOJIMHAMUKE. Y CJIOBUS 30.11.2023
MIPUMEHUMOCTH 3TOW MOJIEIH

60 YpaBHeHue Mei{neneeBa-KnaneﬁpOHa Y BBIPAKECHHE 30.11.2023
JUTsl BHYTPEHHEH SHEPTUH
BeIpaxkenue 11 BHyTpeHHEN SHEPTUN OJHOATOMHOTO

61 HIealIbHOTrO ra3za. KBasucratudeckue U HECTaTHUECKHE 05.12.2023
MIPOIIECCHI
DnemeHTapHas paboTa B TEPMOJUHAMHUKE.

62 Brruucnenue padoTsl o rpaduky mporecca Ha pV- 05.12.2023
quarpaMmme

63 Temonepenaua kak croco0 N3MEHEHUS! BHYTPEHHEN 06.12.2023
sHepruu T/] cucremsl 6e3 coBepiieHus: paboThI

64 KonBekuus, TEmIonpoBOIHOCTb, U3TYYEHUE 07.12.2023
KonunuecTBo TemioTel. Tenno€MKoCTs Tena. Y aenbHas

65 W MOJISIpHAsl TETUIOEMKOCTH BEIIECTBA. Y J€IbHAs 07.12.2023
TEIJI0Ta CTOPAHMS TOILJIMBA

66 Pacu€t xonuuecTBa TEIJIOTHI NPU TEILIONEepeaye 12.12.2023
[Tonsitne 06 anuabatnom mporuecce. [lepBolit 3ak0H thps://resh.edu.ru/su

67 12.12.2023 bject/lesson/4723/star
TEPMOANHAMUKHU »

68 KonnuecTBo TemnoTsl 1 paboTa Kak Mepbl U3MEHEHHS 13.12.2023




BHyTpeHHeH 3Hepruun T/1 cucremsl

BTopoii 3aKOH TEpMOAMHAMUKU ISl PABHOBECHBIX U

69 HEpaBHOBECHBIX IporieccoB. HeoOpaTumocTthb 14.12.2023
MIPUPOIHBIX MTPOIIECCOB
https://resh.edu.ru/su
70 [Ipunuune! aelictBus TernoBbix MamuH. KI1/] 14.12.2023 bject/lesson/3763/star
/160222/
71 MakcumanbHoe 3nadenue KIT/1. [Tuxn Kapno 19.12.2023
72 Pemenue 3amau 19.12.2023
DKOJIOTHYECKHE aCTIEKThI UCIIOJIb30BaHUS TETIIIOBBIX
73 neurareneil. TennoBoe 3arpsa3HEHUE OKPYKAOIIEH 20.12.2023
Cpenbl
74 Pemenue 3agau 21.12.2023
75 O0600611eHre U cucTeMaTu3alus 3HaHu| 10 TeMe 21.12.2023
"Tepmoannamuka. TernaoBbie MalIuHb"
76 KonTtponbHas padoTa o teme "TepmoauHamuka. 26.12.2003
Tennossle MammHb!"
77 [Tapoo6pazoBanue u koHaeHcanus. Vcnapenue u 26.12.2023
KUIIEHUE. Y AeTbHas TeIioTa napooOpa3zoBaHus
Hacsimennsie n HeHachIIeHHbIE apbl. KayecTBeHHAs
3aBUCHUMOCTD TUIOTHOCTH U JIaBJICHHS HACHIIIEHHOTO
78 mnapa oT TeMIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa 27.12.2023
HACBIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhI
KUIIEHUS OT JIaBJICHHS B KUJKOCTH
79 BrnaxHocTh Bo37yxa. AGCONMIOTHAS U OTHOCUTEIhHAS 78.12.2023
BJIYKHOCTh
80 Pemenue 3anau 28.12.2023
81 Tsépnoe teno. Kpucramnuyeckue u amopdHsie Tena. 09.01.2024




AHU30TpOINUS CBOMCTB KPUCTAIJIOB

IInaBiaeHue u KpucCTallin3anus. VY aenpHas TemiaoTa

82 09.01.2024
rtaBneHust. CyOnmumarnus
23 Hedopmaruu TBEpIOTO Tena. PacTsokeHue u cxarue. ) 10.01.2004
Casur. Moayins FOnra. [Ipenen ynpyrux aedopmaruit
84 TennoBoe pacHrpeHne KuaIKoCcTen 31 TBEP/BIX TEI. 11.01.2024
AHTapMOHU3M TEIJIOBBIX KOJICOAHMI YaCTHUIl BEIIECTBA
85 [IpeobpazoBanue sHEpruu B (Pa3oBbIX MEpexogax 11.01.2024
86 VYpaBHeHue TerIoBoro O6anaHnca 16.01.2024
87 Pemenue 3agau 16.01.2024
[ToBepxHOCTHOE HaTshKeHHE. KanmisspHbIe SIBICHUS.
88 JlaBiieHrE 1O UICKPUBJIEHHON MOBEPXHOCTHIO 17.01.2024
*)unkoctu. @opmyna Jlamnaca
O0600611eHre U crucTeMaTu3alus 3HaHu| 10 TeMe
89 "ArperatHbie cOCTOSAHMS BeliecTBa. Da3oBbie 18.01.2024
nepexomsr"
90 KontponbHas padoTa o teme "ArperaTHbie 13.01.2004
cocTosinus BeuiecTBa. @azoBbie mepexo bl
DJIeKTpu3aIus Tell U €€ NPOsBICHUA. DIEKTPUUECKUI https://resh.edu.ru/su
91 3apsj. JIBa BUAA SJEKTPUYECKUX 3apsiiOB. 23.01.2024 bject/lesson/6293/star
[TpoBOTHUKH, AUANEKTPUKH U TIOTYITPOBOTHUKU 160282/
9 DNIeMEHTapHBIN 3JIEKTPUUYECKUN 3apsia. 3aKOH 73.01.2004
COXpPaHEHUS ANEKTPUUIECKOTO 3apsa
03 BsaumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3aKOH 24.01.2004
Kynona
94 Pemenue 3anau 25.01.2024
95 Onexrpuueckoe nojie. Ero aelicteue Ha 75.01.2004

QJICKTPUYCCKHUC 3aps/ibl




Hanpsbxénnocts anexrpudeckoro nosis. [IpoOusbrit

https://resh.edu.ru/su

96 3apsia. JInHuu HanpsHKEHHOCTU SJIEKTPUUYECKOTO TTOJISL. 1 30.01.2024 bject/lesson/5899/star
OAHOPOIHOE ANEKTPUUYECKOE T10J1€ t/48723/
I1 .
97 OTEHLIMAIBHOCTD 3JIEKTPOCTATUYECKOIO OJIS ! 30.01.2004
Pa3HOCTh MOTEHIIMATIOB U HAPSHKEHUE
[ToTeHnmanpHas YHEPTUS 3apsaa B
98 aeKTpocTaTuueckoMm mosie. [lorennman 1 31.01.2024
AJIEKTPOCTATUYECKOTO OIS
99 CBsi3b HANPSDKEHHOCTH TIOJISL U PA3HOCTH IMOTEHITNATIOB | 01.02.2004
JUIS BIEKTPOCTATUYECKOTO OIS
100 [IpuHIHKN cyneprno3uIuy JIEKTPUYECKHUX MO 1 01.02.2024
101 Pemrenne 3amau 1 06.02.2024
102 [Tone Toqequoro 3apsiga. [losie paBHOMEpPHO | 06.02.2024
3apsOKEHHOU chephl
[Tone paBHOMEPHO 3apsKEHHOT0 IO 00BEMY HIapa.
103 [Tone paBHOMEPHO 3apsKEHHOW OECKOHEUHOM 1 07.02.2024
MJI0CKOCTH
104 [IpoBOTHUKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBHE | 08.02.2024
paBHOBECHS 3aps/I0B
105 JMBIEKTPUKHU ¥ TOTYIPOBOAHUKH B | 08.02.2024
ANIEKTPOCTATUYECKOM T10JI€
Konpnencarop. DnekTpo€MKOCTh KOHIEHCATOpa hitps://resh.edu.ru/su
06 TOP- P pa- 1 13.02.2024 | bject/lesson/3753/star
NEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa JASTTT/
107 [TapannensHOE COeIMHEHNE KOHIEHCATOPOB 1 13.02.2024
108 [TocnenoBarenbHOE COEIMHEHHE KOHIEHCATOPOB 1 14.02.2024
109 DHeprusi 3apsyKEHHOT0 KOHJIEHCAaTopa 1 15.02.2024
110 Pemenue 3anau 1 15.02.2024




JIBr>KeHrE 3apsKEHHOM YaCTULIBI B OJTHOPOJHOM

111 20.02.2024
AIEKTPUUECKOM TI0JIe
112 Pemtenue 3amau 20.02.2024
113 ?606H16HI/I€ it CI/ICTGM?;TI/ISaHI/Iﬂ 3HAHUN 110 TEME 21.02.2004
DIEKTPUYECKOE MoJIe
114 | KontposbHas padoTa 1o TeMe "Dnekrpuyeckoe mnose" 22.02.2024
115 Cwmta Toka. ITocTosTHHBIN TOK. Y CIIOBUS 2 02,2024
CYIIECTBOBAHUS IMOCTOSTHHOTO JIEKTPHYECKOTO TOKA
116 | HWcrounuku Toka. Hampsokenue u 31C 27.02.2024
3akon OMa JyIst y9acTKa IEenu. DIEKTPUIECKOoe hutps://resh.edu.ru/su
117 27.02.2024 bject/lesson/5901/star
COTIPOTHBIICHUE 43864/
3aBUCUMOCTB COIPOTHBIICHUS OJTHOPOJHOTO
118 MPOBOJIHUKA OT €r0 JITMHBI U TJIOMIAIA MOTEPEYHOTO 28.02.2024
ceYyeHus
119 VYaenpHOE CONPOTUBIICHUE BelllecTBa. Pelenne 3ama4u 29.02.2024
120 [TocnenoBarenbHOE, MapaICIBHOE, CMEIIAHHOE 20.02.2004
COCIMHCHHE MPOBOJHUKOB
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX IICTICH. 05.03.2024
[TpaBuna Kupxroda
122 Permrenue 3agau 05.03.2024
PaGora snexrpuyeckoro Toka. 3akoH Jlxoyms — hitps://resh.edu.ru/su
123 06.03.2024 bject/lesson/4741/star
Jlenma
t/
124 Pemienue 3agau 07.03.2024
125 MOIIHOCTB JEKTPUUYECKOTO TOKa. TemnoBas 07.03.2004
MOIIIHOCTb, BBIIENIsieMasi Ha Pe3UCTOpe
126 Pemienue 3agau 12.03.2024




127 O/1C u BHyTpeHHEE CONIPOTUBIIEHUE UCTOYHUKA TOKA 1 12.03.2024
3akon Oma 1 IOJTHOM (3aMKHYTOM) 3JIEKTPUUYECKON htpeafinesh.cdu.rula
128 1 13.03.2024 bject/lesson/5900/star
Hem 1/49362/
129 Pemenue 3anau 1 14.03.2024
130 MOoIHOCTh UICTOYHHKA TOKA 1 14.03.2024
131 Kopotkoe 3aMbikanne 1 19.03.2024
132 | KonaeHcaTop B IIeNH MOCTOSHHOTO TOKa 1 19.03.2024
133 Pemrenue 3amau 1 20.03.2024
134 Pemenne 3a11ai1 10 T"eMe "TTocTOSTHHBIHN 1 21.03.2004
ANEKTPUIECKUI TOK
135 Pemenne 3a11ai1 10 T"eMe "TTocTOSTHHBIN 1 21.03.2004
ANEKTPUIECKUI TOK
136 Pemenue SaI[aiI o T"eMe "TTocTOSIHHBIN | 02.04.2004
ANEKTPUYECKHI TOK
137 ?606H.[6HI/I€ 1:1 CI/ICTeMaTI/ISaHI:IH 3H3H1/1171 o TeMe | 02.04.2004
[ToCTOSIHHBIHM 3JEKTPUUYECKUI TOK
138 KonTposbHas 1“)a60T”a o TeMe "IlocTosHHBIH | 03.04.2024
ANEKTPUYECKHUI TOK
DJIEKTpUYECKasi IPOBOJUMOCTD Pa3IMYHBIX BEIIIECTB hitps:/fresh.cdu.ru/su
139 P L P ' 1 04.042024 | bject/lesson/3775/star
DnexTpuuecKuil TOK B MeTajuiax. CBepXImpoBOIUMOCTh
t/107857/
DNEeKTpUUYECKU TOK B paCTBOpAX U paciuiaBax hitps://resh.edu.ru/su
140 1 04.04.2024 bject/lesson/6295/star
ANEKTPOIUTOB. 3akoHBI Dapajes A AEeKTPOoIn3a "
141 OnexTpuueckuil TOK B raszax. [lnmazma 1 09.04.2024
142 DJeKTpUUecKuil TOK B BakyyMme. BakyymHble mpuGopsl 1 09.04.2024 butps:/fresh.edu.ru/su

bject/lesson/3787/star




t/197482/

143

DNEeKTpUUECKU TOK B HOJIYIPOBOJHUKAX

10.04.2024

https://resh.edu.ru/su
bject/lesson/6294/star
t/49445/

144

[TonynpoBoAHUKOBBIE TPUOOPHI

11.04.2024

145

duznyeckuil NpakTukyM 1o teme "M3mepenue cuisl
TOKa U HANPSDKEHUSI B LIENIH TIOCTOSIHHOTO TOKA NP
MTOMOIIY aHAJIOTOBBIX U LHU(PPOBBIX U3MEPUTETHHBIX
npuOopoB" uiu "3HaKOMCTBO ¢ IIUPPOBOI
naboparopueit no gusuke. [Ipumepsl n3mepenus
(bu3MYECKUX BETMYHMH MPU MOMOIIN KOMIBIOTEPHBIX
TaTYAKOB"

11.04.2024

146

®u3nueckuil NpakTUKyM 1o teme "M3yuenune
HEPABHOMEPHOTO JBIKCHMS C LENBI0 ONPEACICHUS
MI'HOBEHHOM CKOpOCTH"

16.04.2024

147

du3nyecKui MpakTUKyM 1o teme "M3mepenue
YCKOPEHUS MPH MPSMOJIMHEITHOM PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOM IJIOCKOCTH" WU
"HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBMOKEHUU"

16.04.2024

148

du3nyecKkui mpakTuKkyM 1o teme "M3mepenne
yckopeHusi cBoboaHoro naaenus" wim "Msyuenue
JBKCHHUS TeJla, OPOIIIEHHOTO TOPU30HTAIBHO"

17.04.2024

149

®usnueckuil NpakTuKyM 1o teme "M3yuenue
JIBYDKEHUS TeJa [0 OKPYKHOCTHU C IMOCTOSTHHOM 110
MOAyJI0 ckopocThro" mnu "MccnenoBanue
3aBHCHUMOCTH MepHOoAa 0OpaleHnss KOHUYECKOTro
MasiTHUKA OT €ro apaMmeTpoB”

18.04.2024

150

duznyeckuil NpakTukym 1o teme "M3mepenune

18.04.2024




PaBHOACHCTBYIOIICH CHIIBI TIPU JBMKCHHUH OpycKa 110
HakJIOHHOM 1utockocTu" minn "IIpoBepka runoressl o
HE3aBHCUMOCTH BPEMEHU JBMXKEHUSI OpycKa 1o
HAaKJIOHHOM IUIOCKOCTH Ha 33JJAHHOE PACCTOSIHUE OT
ero maccol"

151

®uznueckuil npakTukym 1o reme "HccnenoBanue
3aBHCHMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIHX B
MPY>KUHE U PE3MHOBOM 00pasIle, oT ux aedopmarun’
i "V3ydeHnue NBUKEHHUS CHCTEMBI Tell, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON yepe3 NErkuii 01ok"

23.04.2024

152

®usndeckuil NpakTUKyM 1o teme "M3mepenue

ko3¢ duimeHTa TpeHus 10 BeJIUYHUHE YIIIOBOTO

ko3¢ punmenta 3asucumoctu Frp(N)" unun
"UccnenoBanne OBUIKEHUS OpyCKa IO HAKIOHHOM
TIJIOCKOCTH C TIEPeMEHHBIM KO3 puiimenTom TpeHus"
ninu "M3yyeHne ABMKEHUS Tpy3a Ha Bally C TpeHUEM"

23.04.2024

153

®dusznueckui mpakTukyM mno teme "MccnenoBanue
yCIIOBUM paBHOBECHUS TBEPIIOTO Teja, UMEIOIIEro OCh
BpaieHusa" unm "KoHcTpyrpoBaHue KPOHIITEHHOB U
pacuér cuit ynpyroctu" unu "M3ydeHne ycToiumBOCTH
TBEPAOTO Tela, UMEIOIIEro IJIoaab Ooph"

24.04.2024

154

®usnueckuil NpakTUKyM 1o teme "M3mepenue
UMIIYyJIbCa Tejla 10 TOPMO3HOMY IyTH" WM
"H3MepeHue CUibl TSIru, CKOPOCTH MOJENU
3JIEKTPOMOOMIIS U MOIIIHOCTH CHJIBI TATU" WU
"CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM
cuibl" nnu "HMcciienoBanue coXpaHeHHsI UMITYJIbCa
IIpH YIpyrom B3auMmozevictsun" win "M3mepenne
KMHETUYECKOM SHEPIUy Tejla 110 TOPMO3HOMY ITyTH"

25.04.2024




155

®uznyeckuil NpakTukyM 1o teme "M3ydenue
M30TEPMHUYUECKOTO Tpolecca (PEKOMEHI0BAHO
KCIIOJb30BaHUEe IU(PPOBOM JabopaTopun)" uimum
"N3yuenue nusoxopHoro npouecca” uinu "N3ydyenue
n3obapHoro mnporecca” mwin "[IpoBepka ypaBHEHUs
cocrosiHus"

25.04.2024

156

®uznyeckuil npakTukym 1o teme "M3mepenue
yaenbHOU TeroémkocTu" wim "HccnenoBanue
npoiiecca octbiBanus BemecTa" unu "MccnenoBanue
anauabatHoro npouecca” nin "M3yuenue B3auMocCBs3U
SHEPTHUU MEKMOJIEKYISIPHOTO B3aHMMOICHCTBHS U
TEMIIEpATypbl KATICHUS )KUIKOCTEH"

02.05.2024

157

®usnueckuil NpakTUKyM 1o teme "M3yuenne
3aKOHOMEPHOCTEHN MCIAPEHUS KUAKOCTEeH" Uin
"M3mepenue yaeabHOM TEMI0ThI IaBJICHUS Jbaa" WIn
"M3ydyeHune cBOMCTB HACBIIIEHHBIX MApOB" WK
"U3mepenune abCOMOTHON BIAKHOCTH BO3AyXa U
OIICHKa Macchl MapoB B nomenieHun". Mamepenue

K03 duIMeHTa TOBEPXHOCTHOTO HATSKEHHUS

02.05.2024

158

dusndeckuit npakTUkyM 1o teme "Habmronenue
MIpEeBPALLEHUS SHEPTUU 3aPSHKEHHOTO KOHAEHCaTopa B
SHEPrUI0 U3lyyeHus ceeroauoaa” nimm "M3yuenue
MPOTEKaHMsI TOKA B IIEMH, CoepKalieil KoHaeHcarop"
win "Pacnpenenenre pa3HOCTH NOTEHIIUAIOB
(HampspKEHUS ) MPH MOCIEI0BATEILHOM COSAMHEHUN
KOHJIEHCAaTOpOB"

07.05.2024

159

®uznueckuil npakTukym 1o teme "Hccnenosanue
CMEIIIAHHOTO COEMHEHMSI PE3UCTOPOB" NN
"N3mMepeHue yaeapHOTrO CONPOTUBIIEHUS

07.05.2024




npoBoaHUKOB" win "MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA OT HANPSDKEHUS! 17151 JIaMITbl HaKaJIuBaHUs "

160

duznyeckuil npakTukym 1o teme "Habmronenue
anekTposuza" unu "M3mepenue 3apsga
oJIHOBajlieHTHOTo HoHa" uin "HccrnenoBanue
3aBUCHUMOCTH COIIPOTUBJIEHUS TEPMOPEZUCTOPA OT
temriepatypbl” uin "CHATHE BOJIbT-aMIIEPHOI
XapaKTEepUCTUKH auoaa”

08.05.2024

161

PesepBubiit ypok. O60011IEHNE U CHCTEeMaTH3aIIH
3HaHui mo teme "Kunemaruka"

14.05.2024

162

PeseprubIit ypok. O6001IeHNE U CHCTEeMaTH3aIIH
3HaHuil no teme "JIluHamuka"

14.05.2024

163

PeseprubIit ypok. O6001IeHNE U CHCTEeMaTH3AIIH
3HaHui no Teme "CraTtuka TBepaoro tema"

15.05.2024

164

PeseprubIit ypok. O6001IEHNE U CHCTEeMaTH3aIIH
3HaHUM MO TeMe "3aKOHBI COXpaHEHHS B MEXaHHUKE"

16.05.2024

165

PeseprubIit ypok. O6001IeHNE U CHCTEMaTH3aIIH
3HaHu# 10 TeMe "OCHOBBI
MOJIEKYJISIPHO-KUHETUYECKOM Teopun"

16.05.2024

166

Peseprubiit ypok. O6001IEHNE U CHCTEeMaTH3AIIH
3HaHui no teme "TepmoanHamuka. TerioBbie
MAaIIuHb"

21.05.2024

167

PesepBHblit ypok. O6001IeHNE U CHCTEMAaTU3alIUS
3HAHUM MO TeMme "ArperaTHble COCTOSIHUS BEIECTBA.
®dazoBble epexoab”

21.05.2024

168

PesepBHbIit ypok. O600IIEHHE U CHCTEMAaTHU3aIINS
3HaHUM 1o TeMe "DneKkTpruyeckoe mnosie"

22.05.2024

169

PesepBHbIit ypok. O000IIEHHE U CHCTEMAaTU3aIINS

23.05.2024




3HaHui 110 TeMe "[locTOsIHHBIN 21eKTpUuYecKuil TOK"

170

PesepBHbIit ypok. O000IICHHE U CHCTEMAaTH3AIIHS
3HaHUM 110 TeMe "ToKHU B pa3nuyHbIX cpeaax”

23.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




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

» dusuka, 10 kinacce/ KacesinoB B.A., O011ecTBO ¢ orpaHu4eHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akninonepnoe obiectBo «M3narenscTBo
«IIpocBenieHue»

Coopnuk 3anau no ¢usuke 10-11 knace. / 'pomiera O.U. "U3narenbcTBO

"Ok3ameH".

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HNunaktnueckue Mmarepuansl / @usnka 10 Mapon A.E., Mapon E.A. OO0

"]__[pO(l)a"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://www.yaklass.ru/

bubnuoreka [IOK https://m.edsoo.ru

https://fipi.ru

https://phys-ege.sdamgia.ru/course

https://resh.edu.ru/class/10/
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