MHUHUCTEPCTBO IMPOCBELEHUSI POCCUIICKOM ®EJEPALIUUA

MunucrepcrBonpocseieHus 1 Hayku KbP
MecTtHas agMuHECTPAanus TepcKoro MyHUIMIIAJIBHOIO paiioHa

MKOY COII Ne4 um.P.MU.Aba3oBa r.n. Tepek

S{olgele

0OHOBJ/I@HHbLIE

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PykoBoaurens [IIMO EMI] 3am.qupekropa no YBP HupekTop
Komeposa 3.X. Ymaposa M.A.
[TpoToko Nel [Tpuka3z Ne45/3-n1
ot «30» 08.2023 . «03» 08.2023] . or «31» 08.2023 .
PABOYAS IPOI'PAMMA

(ID 2163772)

yueOHoro npeamera «®@u3nka. Yriay0JéHHbIA YPOBEHb»

s ooydaromuxcst 10 — 11 kmaccos

Tepek 2023



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE cpeaHero oOimero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM o0Opa3oBareiapHON mnporpammsel, npeactasieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTEIbHBIX OpraHU3aALMIX
Poccuiickoit ~ depeparuu,  peaJM3yOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKK y4eOHOTO TMpOIEecca, BO3PACTHBIX OCOOCHHOCTEH OOydYaromIMXCs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBieHUWE O MEJsAX, COAEpNKaHUM, OoOIen
CTpaTernu OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIONMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKK YriIyOJIEHHOTO YpPOBHSI IO3BOJSIET peEan30BaTh
3a/1layu MPO(ECCUOHATLHON OpPUEHTAIMM, HANPABJICHO HA CO3/IaHHUE YCIOBUU IS
NPOSIBJICHNS CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOpble HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
OpraHu3aIusgax MNpPoPeCcCUOHATBHOTO O00pa30BaHWSA IO PA3IUYHBIM  (U3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHHUATIBHOCTSIM.

B nporpamme mo (QusMke ONpENeNsioTCS IUIAHUPYEMBbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOsn€éHHoM  ypoBHe).  Hayuno-
METO/IOJIOTHYECKON OCHOBOW il pa3paboTKu TpeOOBaHWA K JUYHOCTHBIM,
METanpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydYaroIuXCs, OCBOMBIIUX
mporpaMMmy 10 (HM3MKE HA YypOBHE cpeaHero oobmero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma o pu3uKe BKIIOYALT:

IUTAHUPYEMBIE PpEe3yJbTaThl OCBOEHHUS Kypca (GU3WMKH HA YIIIYyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTAThI 110 TOJIaM O0yUEHHS;

cojiepkaHue yuyeOHoro npeamera «Ou3nka» mo rogaM 00y4deHus.

[Iporpamma no ¢u3uKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
MCIIOJIb30BaHa YUUTENISIMU (DU3UKH J1JISI COCTABJICHUSI CBOUX PA00OUYUX MTPOTPaAMM.

[Iporpamma no u3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allui  Pa3lIMYHbIX METOJMYECKUX



MOJXOJI0B K MpernojJaBaHui0 (U3MKA HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
COXpaHEeHUs 00A3aTENIbHON YaCTH COJAEPKAHUS Kypca.

®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MHPHUPOABI, BBICTyIAs B
KayecTBe y4eOHOIo IpeJMETa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMui 00 okpyskaromem mupe. IkonbHBIN Kypc PU3UKU — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBICHUM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
NpUMEHEeHHe (PU3NYECKUX 3HAHWI OINpeAesuniio Xapaktep U OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa o0ydaromierocsi, B (popMuUpoBaHUEe yMEHUM MPUMEHSTHh HAyYHBIN
METO/ TIO3HAHUSI TIPH BBIMIOJTHCHUH UMY YY€OHBIX UCCIICIOBaAHUMN.

B ocHoBy Kkypca (hu3uku Ha ypoBHE CpeIHEro 00111ero 06pa30oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHIUMUIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKON, TaK U COBPEMEHHOUN (PU3UKH.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopud. Beaymmum B Kypce sBIseTcs
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MATE€pUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanus NpPeAnonaracT MCIOJb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHEeM OOIIECTBa, a TaKXKEe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJOTMYECKUMHU MPOOIeMaMH.

Hoesa npuknaonon nanpasnennocmu. Kypc buszuku yromyOon€HHOTO ypOBHS
MpEAINoJIaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX U TE€XHOJIOTHYECKUX
MPUJIOKEHUN H3YYEHHBIX TE€OpUM M 3akOoHOB. lIpu 3ToM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TE€XHOJIOTHH.

Hoea 3Ixkonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX SKOJOTHYECKHUM MpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJOTHH, a TaKKe OOCYXKICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BAHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHIUIIAX CUCTEMHO-AESATEILHOCTHOTO Moaxoaa. Jns ¢uinku peanuzamust 3TuX
MPUHIIMIIOB 0a3UpPyeTCs Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOTO SKCIIEPUMEHTA KaK



MOCTOSIHHO JielicTBytomIero ¢akropa ydeOHoro mporecca. s yrimyOiaéHHOro
YPOBHS — DO3TO CHCTEMa CaMOCTOSTENIBHOTO YYEHHYECKOTO HKCIIEPHMEHTA,
BKJIFOYAIONIETO (PPOHTANBHBIC YUYCHWYECKHE ONBITHI MPH HM3YYCHHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanuzanuu (U3MYECKOrO0 TMpakTukymMa. B mepBoMm ciydae
MpakTUKyM npoBoautcs aubo B koHe 10 u 11 knaccos, 1100 mociie nMepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoil cmoco6 — 3To
uHTerpaiusi paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
IPOBOJATCS B Mpoliecce u3ydeHus: pasnaena (temsl). [Ipu stom mox paboramwu
NpaKTUKyMa MOHUMAETCS CaMOCTOSITENIbHOE MCCIIEIOBAaHKUE, KOTOPOE MPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000IIEHHOT0 BIIa O€3 MOMIArOBO HHCTPYKIIUH.

B mporpamme 1o @usMke cHCTeMa YYEHHYECKOTO OJKCIEPHMEHTA,
7a00paTOpPHBIX pabOT M MpaKTUKyMa TpEeJCTaBlieHa C€IUHBIM IepedHeM. Brioop
TEMATUKH JIJI1 3TUX BUIOB YYCHHUYECKHX IMPAKTHUYECCKUX Pa0bOT OCYIICCTBIISICTCS
y4aCTHHKaMHU 00pa30BaTEIIBHOTO MPoIlecca UCXO0Is U3 OCOOEHHOCTEN MOYypOYHOTO
IUTAHUPOBAHUS W OCHaleHUs kaOuHeTa (u3uku. Ilpm 3TOM oOOecreunBaeTcs
OBJIaJICHUE OOYYalONIMMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcdYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 3a/JIaHHON (PU3MUYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO0 pasjiena Kypca, Tak U
UHTETPUPYs MIPUMEHEHNE 3HAHUM U3 Pa3HbIX pa3fenoB. [[1s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS 3aJjaHUsl Ha OOBSICHEHHE/NpelCcKa3aHue MPOTEKAHUS
bU3UYECKUX SIBICHUN M MPOIIECCOB B OKPY’KAIOMIEH JKM3HH, TpeOyromue BbIOOpa
buznueckoi MOACIU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO & MaTepHalbHO-
TEXHUYCCKOMY OOECIICUYeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus JOHKEH U3Y4aThCs B YCIOBHSIX
npeaMeTHoro kabunHera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAHHE /IS BBIMOJTHEHHUS YKa3aHHBIX B MpOrpamMme IIo
¢u3MKe YYCHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTUKyMa, a
TaKKe JEMOHCTPAIIMOHHOE 000PYyIOBaHNE.

JlemoHCTpanmoHHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMTIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3HKE KIIOYEBBIX JEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHHH ©  TPOILECCOB, OMIHUPUYECKUX |
(dyHIaMEHTaTbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHUIA.



JlabopatopHoe o00oOpyJoBaHUE ISl YYEHUUECKUX MPAKTUYECKUX pPadboT
(GopMupyeTcsi B BUI€ TEMaTHYECKUX KOMIUIEKTOB M OOECIEYMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsa. TemMaTH4ecKue KOMIUIEKTHI
1a00paTopHOTrO OOOPYIOBAaHMS JOKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.

OCHOBHBIMHM LIEJISIMHA U3y4€HUS (PU3UKH B 001IEM 00pa30BaHUU ABIISIOTCS:

(dopMHUpOBaHUE MHTEpeca U CTPEMIICHHS OOy4YaloIIHUXCA K HAydYHOMY
U3yYEHUI0 TPUPOABI, pA3BUTUE WX HWHTCIUICKTYalbHBIX U  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (popMupoBaHHE
UCCJIEI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

(dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAK pe3yjbTaTa M3YUYEHHsS OCHOB
CTpOEHUSI MaTepUH U QPyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpoBaHUE YMEHUN OOBICHATH SABJICHUS C UCIOIB30BAaHUEM (PU3UUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O ponu (PU3MKU [ PAa3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHH;

pa3BUTHE npeICTaBIeHU N 0 BO3MOXHBIX  cdepax  Oymymiei
npodeccuoHaIbHOM NIeITeNbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
nanbHeieMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiel 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HAHUN 00 OO0NMX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHUN TPUMEHITh TEOPETUUECKUE 3HAHUSA I O0BICHEHUS
buznuecknx SBICHUNA B TPHUPOAC W IS TNPUHATUAS TPAKTHUECKUX PEHICHUN B
MOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIIEHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil Mojenu, aJeKBaTHOM YCIOBUSAM 3ajladd, B TOM 4YHUCIE 3aj]ad
MH)XEHEPHOT'O XapaKTepa;

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

OBJIQZICHME METOJAMH CAMOCTOATEIBHOIO IUJIAHUPOBAHUS U TPOBENCHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEpOpeTanud  HHPOpMAIIH,
OIpEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O pe3ybTaTa;



CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHUH IMPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOM JIEATEIBbHOCTH;

pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBEHON JIeSITEIbHOCTH, CBSI3aHHOM
¢ pU3HKOIA.

B coorBerctBun ¢ TtpeboBanusiMu OI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHus: yudeOHoro mnpeamera «®Pu3nka» Ha YpOBHE CpeaHEro oOIIero
oOpa3oBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
0o0pa3oBaHus M0 CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE CPEIHET0 OOIETro
obOpazoBanus orpoautcs 340 gacos: B 10 kimacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemsplii B mporpamMme 1o (QU3MKE TNepeyeHb JabopaTopHBIX WU
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYUTEIb JI€JaeT BBIOOD
NpOBEJICHUs JIa0OPAaTOPHBIX PadOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hay4Hnslit MeTOX MO3HAHUSI IPUPOABI.

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

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

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOTOBBIE M IHU(POBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). ['unoreza. @usnyeckuil 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
TEOpHs.

Pons u mecto ¢usuku B GOpMUPOBAaHUN COBPEMEHHOW HAYYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSHHOIO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LudpoBoit nadboparopueit mo ¢usuke. [Ipumepsl uzmepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHuii 1 CI0KEeHUE CKOPOCTEH.

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

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOT0 TMOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTU U
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHTE€HUUAIbHOE) U IMOJHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKECHHE CHApsAJ0B, LENHbIC, M[IECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTEMBI OTCUETA, WIUTIOCTPALIMS KMHEMATUYECKUX XapaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenue nBmkeHUs Tena, OpPOIIEHHOTO MOJ| yIiOM K TOPU30HTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

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

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3Bl O IPSMOM NPONOPLUOHAIBHOW 3aBUCHUMOCTH MEXKAY JAIBHOCTBIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

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

HccnenoBanue 3aBUCHMOCTH TEpHoAa OOpalleHUs: KOHUYECKOTO0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HproroHa. MHepumanpHble cuctemsl otcu€ra. I[IpuHnun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hbr0TOHA 111 MaTepUAIIBHBIX TOYEK.

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

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKeHHE
HeOEeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckast CKOpOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TpPU JABMKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. 'mapocrarnueckoe nasienue. Cuna Apxumena.

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

Jemoncmpayuu.

HaGmronenue nBuKeHUs Tell B MHEPIUAIBHBIX U HEMHEPIUAIbHBIX CHCTEMAaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI T€JIa HA €r0 YCKOPEHNE B MHEPLIMAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIBKEHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

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



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

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

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

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

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenusn é mexaHuke.

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

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

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

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

MOIIHOCTh CUIIBI.

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



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEpPrus Tella B OJHOPOJHOM TIpaBUTALlMOHHOM Tmone. [loTeHimanbHas sHeprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJI. 3AKOH COXPAHECHUSI MEXAaHUYECKOM IHEPTUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

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

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

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

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenne pabOTHI CHIIBI TPEHUS TPHU ABWKCHHUH Tella 1O HAKIOHHOM
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddysus. bpoyHOBckoe JBIKEHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX



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

TennoBoe paBHOBecue. Temmepatrypa u cmocoObl e€ u3mepenus. lllkana
temnepatryp Llenbcus.

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

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTrUei MOCTYyNaTeIbHOTO TEIJIOBOTO JBUKCHUS €€ YaCTHII.

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEXTy TOPSIYC W XOJIOAHOU BOJIOM.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (T[]) cuctema. 3agaHue BHEUIHUX YCJIOBUK Jid
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMonpoM3BOJIbHAs — peJlaKcalys
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBuss TPUMEHUMOCTH 3TOM MOJIENN: HU3Kash KOHLIEHTPAIUsl YacTHULl, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

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

Temonepenaya  kak  cnocod  M3MEHEHUsT  BHYTPEHHEH  SHEpPruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BeElIeCTBA. YpaBHeHHE Maliepa. VYaenbHas TEMIoTa CropaHus
TtoriuBa. Pacu€r konuyecTBa TErUIOTH mnpu  Temonepenaye. I[lonsitue 00
aanabaTHOM mpolecce.

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

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

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIJIOTY OT 0oJiee XOJIOIHOTrOo Tea K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsA3HEHUE OKPYXKAIOIIEH CPEJIbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCIIOJIb30BaHUEM TEIJIOBOTO HAcOCa, YTUIIM3AIUS OMOOPTaHMYECKOT0 TOILINBA AJIs
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M HDHEPrUM MEKMOJIEKYJISIPHOTO B3aUMOJCHCTBUS U
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUs.

Hacepiiiennble ¥ HeHachllleHHble Tapbl. KauecTBeHHass 3aBUCHUMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHUS CBOWCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedopmanuu TBEpHOro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

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

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. K03 (GUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIIABICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydenne CBONCTB HACHILLIEHHBIX MapOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

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

B3aumopericteue 3apsanoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

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

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUMaNnbHOCTh 3JEKTPOCTATUUECKOr0 IMoJjs. Pa3HOCTh MOTEHLHMAIOB H
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

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

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencarop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH IIOCKOIO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHUE KOHAEHCATOPOB. [locnenoBarenbHOE COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKAs 3alllUTa, 3a3eMJICHUE AJIEKTPONPUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatrudeckoro reaeparopa (Bau ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKY HUMHU U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpaliieHus: SHEPTUH 3apsHKEHHOTO KOHASHCATOpa B SHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixkenune U u DJ1C E.

3axkon Oma JiJig yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOr0 MPOBOJHMKA OT €ro JUIMHBl W IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

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

KonnencaTtop B 11enu NOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HaKaJIMBaHUS ¥ CBETOJMO/A.

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

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO AJIEMEHTa
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne CMEIaHHOTO COEMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

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

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku 6 paznuunvix cpeoax.

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



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobOcTBeHHas u IIPUMECHAs IIPOBOJIUMOCTD
oJIynpoBOoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

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

DNeKTpUUYECKUii TOK B Ta3zax. CamMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (QOTOAMOJ, CBETOAMOJ], TalbBaHWKA, padUHUPOBAHUE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAUMOCTH METAIIJIOB U MOIYIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BETUUHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie pabOTHI, TPAKTHKYM) ).

MexnpeaMeTHbIe CBA3H.

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

Meosicnpeomemmnboie nonaAmMuUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJIECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cucTeMbl YypaBHeHUH. JlunelHas ¢yHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

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

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TeIl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAIUIBI, HIEKTPUYECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M IKHJIKOIO TpPEHUS B TEXHHMKE, CTATUYECKHE KOHCTPYKLUUU
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
MOJYyYeHUs] COBPEMEHHBIX MAaTE€pHaOB, B TOM UHCJIE HAHOMATEpUAJOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

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

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra’Hu3anuy;

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

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MIPUCYIIETO (PU3NUYECKON HAyKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CamMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JEUCTBUM B OKPYXKAKOLIEW cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

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

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

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

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

METAIIPEIMETHBIE PE3YJIBTATbHI

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

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

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B pPacCMaTpUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNBTATOB HEJSIM, OIEHUBATH PUCKHU MOCIIEICTBHIA JIEATETLHOCTH,
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUECH, KITFOYEBHIMHU MOHITHIMU U METOJaMU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHEHHIO Pa3TUYHbIX METOJIOB MMO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBIIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M W aKTyaJIM3UpOBATh 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAaHUSA N0 (PHU3UKE B TNPAKTUUYECKYIO O00JacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/ICTh HABBIKAMHU TOJY4YeHUs MHPOpMANUU (PU3NYECKOTO COACpKaAHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYHIECTBJISITh OOILEHHE Ha Ypokax (U3MKM M BO BHEYPOUHOH
NEATEIIbHOCTH;

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

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

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYaITbHON pabOThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

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

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

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

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYLIECTBIIATh  IMO3HABATEIBHYIO JIE€ATEIIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEATIOYTCHHM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

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



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIK30BaTh TPUEMBI pedIIeKCUU IJii OLEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

IpUHUMATh Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, peANoJIaratomni
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJTUPOBAHMS, BKJIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMU3M, HHUIIMATHBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIHBIX ~ HABBIKOB, BKIIIOYAIOMINX CIIOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
MPOTHOCTUYECKOW  (YHKIUH  (QU3MUECKOW TEOpUHU —  MEXAHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npolLeccoB (SIBJEHUI): HHepUMalbHAs CHCTeMa OTcu€Ta, aOCOIIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIrO (KpUCTAJUIMYECKOT0) Tela, UeaJbHbIi ra3, TOUCUHBIH 3apsij,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMUYECKHE TIPOLECChl W SBJICHHUS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCAa U MEXaHMYECKON
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocaHoBHble monoxkeHns MKT wu 3akoHB MOJEKyIsIpHOW (UMK W
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHieneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBaTh (DU3NUECKUE TMPOIECChl M SIBICHUS, WCIOJb3Yysl BEIUYUHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSKECTH, CHJIa YNPYroCTHU, CUja TPEHHS, MOIIHOCTD,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrus HJCAIBHOIO OJHOATOMHOTO rasza, paboTa HJIeaIbHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BAKyyM€ W B JUDJICKTPUKE, MOTEHUHAT DJICKTPOCTATUYECKOTO TIOJI,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaun, 3JEKTPU3ALMsS TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh pPE3yibTaThl MOJYUYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAIBHBI METOJ M3MEPCHHs, OICHUBATH aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUTIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIC 3aJayd C SBHO 3aJJaHHOH M HESBHO 3aJIaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKMX TEOPUH TMPU KCIOJB30BAHMM MAaTEMaTHYECKUX METOJIOB
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3[eioB Kypca PU3MKH, a TakKKe UHTETpaIui 3HAHUN U3 JAPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
PUHIAIIOB pa0OThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUIECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATDH MOCJEACTBUS OBITOBOW M TTPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAyKd ¥ TEXHOJOTHH JJis JajdbHEHIIEeTO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJIS TOUCKA, NEpepadOTKU M MNPEabSBICHUS Y4YEOHOU U
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIIATh MOTUBALIMIO K Oyaymieil mpodecCuoHaIbHON ACSTENIBHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xouny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh pOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYEHUE OMMUCATEIbHOM, CHCTEMAaTU3UPYIOUIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
duznueckor KapTUHE MHpaA, MeCTO (U3UUECKONW KapTUHBI MUpPa B 0OIIEM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCaTbHBIN TMPYKUHHBI MasTHUK, TapMOHUYECKHE BOJHBI, UACATbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, 00JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMM XxapakTep (yHAaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro  3apsiaa, cuiaa Awmmepa, cuia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIEC MPOLECCHI U SBICHUSI, UCIIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia Amrepa, WHAYKTHBHOCTD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

OOBSCHATHL  OCOOEHHOCTH  NpOTEKaHus  (U3MYECKUX  SBJICHUI:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TraMMa-u3iaydeHue sjaep, (u3nyecKue MNPUHIUNBI CIEKTPaTbHOIO
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJATalIINE ACTPOHOMHYECKHE MOHSTHS, TEOPUU H
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
IOPOBOJIUTh HCCIIEOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B paMKax yd4eOHOro OKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckold MOJENBI0: HAa OCHOBAaHWU aHalIHW3a YCJIOBUS BBIOWpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
IPEIMETOB E€CTECTBEHHO-HAYYHOIO IMKJIAa: BBICTPAUBATH JIOTMUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOECKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITEIbHOCTH YENIOBEeKa, CBSI3aHHOM ¢ (M3MYECKUMHU MpoleccaMu, ¢
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAYy4HO-TIOMYJISIPHOW MHGPOPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAILIUU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHbIE u IMO3HaBaTEJILHBIE yYMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHATBLHO PACTIPEACIATh ASATEIbHOCTD
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6 Brbmiorexa LIOK
' i A prpos https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 6
Pazgen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemarnka 10 1 https://m.eds00.ru/7f41bf72
bu6moreka [IOK
2.2 Hunamuka 10 https://m.eds00.ru/7f410bf72
bu6moreka [IOK
2.3 Crarnka TBEpIOTO TENA 5 1 https://m.eds00.ru/7f410bf72
bubmuoreka [JOK
2.4 3aKOHBI COXPAaHEHUS B MEXaHUKE 10 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 35
Pazgen 3. MOJIEKYJIAPHASI ®U3UKA U TEPMOJMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 bubnuorexa [IOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
3.2 Tepmonnnamuka. TerioBbie MalIMHBL 20 https://m.edsoo.ru/7f41bf72
33 Arperartsble cocTosiHus BeuecTBa. da3oBbie 14 bubnuorexa [JOK
' HEePEXOIbI https://m.edsoo.ru/7f41bf72
Wroro mo pazueny 49
Pa3nea 4. DJIEKTPOJINHAMUKA
bu6moreka [IOK
4.1 DnekTprecKoe nojie 24 https://m.eds00.ru/7f41bf72
bu6moreka [IOK
4.2 [TocTOosIHHBIH EKTPUYECKHIA TOK 24 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
4.3 Tokn B pasmn4HBIX cpeaax 6 https://m.edso0.ru/7f41bf72
Hroro mo pazaeny 54
Paznen 5. PU3HUYECKHUN MPAKTUKYM
bubnuoreka [JOK
5.1 o i 16 16
FISHHCCIHH TIPAKTHIEYM https://m.edsoo.ru/7f41bf72
Utoro no pazneny 16
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosnyecTBo yacoB
Konrp Jlara usydyenus
Ne Tema VDoKa OJIbHBI IMpakTuy DJIeKTPOHHBbIE HU(PPOBHIE
n/n P Bcero e ecKue o0pa3oBaTe/ibHbIE pecypchl
pador padoThI
bl
1 ®uznka — pyHaaMeHTaIbHas 1 02.09.23 bubnuoreka [IOK
HayKa 0 MPUPOJIE e https://m.edsoo.ru/ff0c32e2
Hayunsb1it MeTo1 MO3HAHUS U
bubnuorexa [JOK
2 METOIbI UCCIIENOBAHUS 1 04.09.23 1
FR— - https://m.edsoo.ru/ff0c33e6
WU3UYECKUX SIBICHUI
DKCIEPUMEHT U TEOPUS B
3 MpOIECCe MO3HAHUS TPUPOIBI. 1 06.09.23 bubnuorexa [JOK
HaburoneHue u SKCIIEPUMEHT B R https://m.edsoo.ru/ff0c33e6
¢busuke
4 CriocoObl U3MEpPEHUS 1 07.09.23 bubnuoreka [JOK
U3UYECKUX BETMYMH o ps://m.edsoo.ru/ff0c33e
https://m.ed /ff0c33e6
AOGCOTIOTHAS M OTHOCUTEIbHAS
bubmuoreka [JOK
5 MOTPEITHOCTH U3MEPEHUN 1 08.09.23
o P P https://m.edsoo.ru/ff0c33e6
W3UYECKUX BEIUYHUH
MopenupoBanue B pusuke. Poib
1 MecTo (pU3MKH B
bubnuoreka [JOK
6 (opMUpPOBaHUN COBPEMEHHON 1 09.09.23 1
. https://m.edsoo0.ru/ff0c33e6
Hay4YHOW KapTUHBI MUpPa, B
MPAKTUYECKOU JIeATETbHOCTH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6

monei

Mexanndueckoe JBIKCHHE.
Cucrema orcuerTa.
OTHOCHUTEIHLHOCTD
MEXaHHYECKOIr'O JABIIKECHMSI.
[Ipsimast u oOpaTHast 3aa9n
MEXaHUKA

11.09

bu6mmoreka [IOK
https://m.edso0.ru/ff0c3508

Pannyc-Bexkrop marepuanbHOU
TOYKH, €ro MPOEKIUHA HA OCU
KoopauHar. TpaekTopusi.
[Tepememienue. Cxkopocts. Mx
MIPOEKIIUN HA OCU KOOPJAUHAT

13.09

PaBHOMEpPHOE NTpsIMONIMHEHOE
newkenue. ['paduaeckoe
ONKCaHUE PABHOMEPHOTO
HPSIMOJIMHENHOTO IBUKEHUS

14.09

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c3620

10

CroxxeHue nepeMeeHnii u
ckopocreid. Pemenue 3agau

15.09

11

HepaBHoMepHOE nBUKEHHE.
MrHoBeHHas CKOPOCTb.
Yckopenue. [Ipsmonuneitnoe
JBUKEHHE C TIOCTOSTHHBIM
YCKOpEHUEM

16.09

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372e

12

I'padmyeckoe onucanue
MPSMOJIMHENHOTO ABUKEHUS C
MOCTOSTHHBIM YCKOPEHUEM

18.09

13

CB00o1HOE MajieHue. Y CKOpEHHE
CBOOOIHOTO ITaJICHUS.

20.09

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

3aBUCUMOCTb KOOpJHUHAT,
CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX rpaduku

JIB>xeHue tesa, OpoIIeHHOTO

14 21.09
MIOJ] YIJIOM K TOPU30HTY
KpuBosmmHeliHOE nBUXKEHNE.
JIBM>KEHHE 10 OKPYKHOCTH.
VYrioBas u TUHEWHAs! CKOPOCTb. bubnuotexa [JOK
15 22.09
[Mepuon u vacrora. https://m.edsoo.ru/ff0c3ada
LleHTpOoCTpEMHUTENBHOE U TIOJTHOE
YCKOpEHHUE
16 KonTtponsHas padoTa o teme 53.09
"KunemaTtuka"
[TepBriif 3akoH HproTOHA.
HNueprmanbHble CUCTEMBI
17 otcuéta. [IpuHumn 55 09 bu6mmoreka [IOK
OTHOCHTEJILHOCTH [ anmies.. https://m.edsoo.ru/ff0c3be8
HewuneprinanbHbIEe CUCTEMBI
OTCYETA
18 Cuna. PaBHO€HCTBYIOIIAS CUia. 27,09 bu6mmoreka [JOK
Bropoii 3akon Herorona. Macca https://m.edsoo.ru/ff0c3be8
19 Bzaumoperictue Ten. Tpetuit 58,09 bu6mmoreka [JOK
3akoH HproToHa https://m.edsoo.ru/ff0c3be8
[IpuHLIMIT CYTIEPITO3UITUN CHIT.
20 P:meIL{II/Ie 3i’unaqua HpuI/IMeHeHI/Ie 29.09 bubmuorexa IOK
https://m.edsoo.ru/ff0c3be8
3akoHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHHUSL. bubnmoreka [JOK
21 30.09

OKBUBaJCHTHOCTD

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

IPaBUTALlMOHHOW U HHEPTHOMN
MaccChl

Cuna TsKEeCTH M YCKOpEHHUe

bu6mmoreka [IOK

22 CBOOO/IHOTO MajICHUs 0210 https://m.edsoo.ru/ff0c3be8
JIBrKeHME HEOCCHBIX TET H UX

23 HCKYCCTBEHHBIX CITyTHHKOB. 04.10 bubnuorexa [JOK
[MepBas kocMHUYECKasi CKOPOCTb. https://m.edsoo.ru/ff0c3be8
3akonsl Kemnnepa

24 Cuna ynpyroctu. 3akoH ['yka. 05.10 bubnuotexa [JOK
Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenust. [Ipupona v BuasI
CuJ TpeHusl. J[BmxkeHue B bubnuorexa [JOK

25 ) 06.10
KHIKOCTH U ra3e ¢ y4ETOM CHJIIbI https://m.edsoo.ru/ff0c3f76
COTIPOTHUBIICHUS CPEIbI

26 Hasnenue. ['mapocrarnyeckoe 07.10
nasienune. Cuna Apxumena
AOGCOJIFOTHO TBEPJIOE TEIIO.

97 [ToctynarenbHoe U 09.10 bubnuoreka [JOK
BpallaTeIbHOE ABHIKCHHE https://m.edsoo.ru/ff0c41a6
TBEPJIOTO Tea

28 MOMEHT CHJIBI OTHOCHUTEIIBHO OCH 11.10 bubmuoreka [JOK
BpameHus. I1nedo cuisl https://m.edsoo.ru/ff0c41a6
CrnoxxeHue CuI, MPUIOKEHHBIX K
TBepaoMy Teny. LleHTp TsoxecTn

29 Tenz.ﬂYCJ}IIOBH: pEBHOEeCH;I 12.10 bubnorexa HOK

https://m.edsoo.ru/ff0c41a6
TBEpAOTO Tena. Bupl
paBHOBECHS
30 Pemenue 3amau 13.10



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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31

KonTtposnsHas paboTa o teme
"Munamuka. CTaTuka TBEPAOTO
Tena"

14.10

32

NMnynsc maTepualbHOM TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
LlenTp macc cuctemsl
MaTepuaibHbIX ToUeK. Teopema o
JBUKEHHUH LIEHTPa Macc

16.10

bu6mmoreka [IOK
https://m.edso0.ru/ff0c43d6

33

Nmnynbe cuiibl 1 I3BMEHEHUE
WMIyJbCa TeJla. 3aKOH
COXpaHEHUS UMITYJIbCa.
PeaxkTnBHOE IBIDKEHIE

18.10

bu6moreka [IOK
https://m.edsoo.ru/ff0c43d6

34

MoMeHT uMIynbca
MaTepuaabHON TOYKH.
[IpencraBnenue o coOXxpaHEeHUHU
MOMEHTA UMITYJIbCA B
LIEHTPaJIbHBIX MOJISIX

19.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

35

Pemrenue 3agau

20.10

36

PaGora cuibl Ha ManoM U Ha
KOHEYHOM IepEeMELICHHUH.
I'padmueckoe npeacraBneHue
paboThl criibl. MOIITHOCTD CHIIBI

21.10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

37

Kunernueckas sneprus. Teopema
00 M3MEHEHUU KUHETUYECKOU
SHEPrUU MaTepUATbHON TOUKU

23.10

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

38

IToTeHIManbHBIE U
HEINOTEHIUAJIbHBIE CUJIBI.
IToreHumaneHas sHeprus. Bropas

25.10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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KOCMHYCCKast CKOPOCTb

39

Tperbst KOCMHUYECKast CKOPOCTb.

CBs13b pabOTHI HETIOTEHITUATBHBIX

CHUJI C UBMCHCHUEM

MEXaHHYECKOM OHEPIruu CUCTCMBbIL

TeNl. 3aKOH COXpaHEHUs
MEXaHUYECKOMN YHEPTUn

26.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

40

VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHHUE

bepnynnu nis uaeanpHOM
HKHUJKOCTH

27.10

41

KonTponbnas paborta o teme
"3aKOoHBI COXPAHEHHUS B
MeXaHHKe"

08.11

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

42

Pa3BuTune npencraBieHuii o
npupojie TermioTel. OCHOBHBIC
nonoxenus MKT. {uddyzust.
BpoyHOBCKOE ABMX)EHUE

09.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

43

Crpoenue ra3000pa3HbIX,
KUJKUX U TBEPJIIX Tell.
XapakTep JBUKCHUS U
B3aUMO/ICHCTBUS YaCTHUI]
BEIECTBA

10.11

44

Macca u pa3sMEpPbI MOJICKYJI

(atromoB). KonuuecTBo BemiecTsa.

[TocrosinHas ABoraapo

11.11

45

Temmeparypa. Terosoe
paBHoBecue. [lIkana Lienscus

13.11



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4fde

46 Pemenne 3amau 15.11
bubnuoreka [IOK
47 NneanpHbii ra3. 'a30BrIe 3aKOHBI 16.11
A https://m.edsoo.ru/ff0c511e
48 VYpaBuenue MeHnieneena- 1711 bubnuotexa [JOK
Knaneiipona. Penenue 3a1au ' https://m.edsoo.ru/ff0c511e
AOcCoIr0THAs TEMIIEpPATYpA.
49 patyp 18.11
3akoH JlanpTOHA
M3omporieccrl B nacaabHOM rase
50 C ocpoII 021 €CTBO 20.11 bubmorexa [JOK
MOCTOSSHHBIM KOJIUYECTBOM .
https://m.edsoo.ru/ff0c570e
BELIECTBA
I'padnueckoe npeacraBicHue
51 50(1) 0I[ECCO psg epMa. 22.11 bubmorexa HOK
3011 B: M30TEPMA, .
pot p https://m.edsoo.ru/ff0c570e
n30xopa, u3obapa
bubmmoreka [IOK
52 OcHoBHoe ypaBHeHne MKT 23.11
M https://m.edsoo.ru/ff0c511e
53 Pemtenue 3amay 24.11
CBs13b aOCOJTIOTHOM TEeMIIEPATYPhI
TEPMOAMHAMUYECKON CUCTEMBI
54 CO CpeTHel KMHETHYECKOM 25.11
SHEPTHEH MOCTYMAaTEeIbHOTO
TEILUIOBOTO JBUKEHUS €6 4aCTHL]
O00011IeHNE U cCUCTEMATU3 AU
55 o ! e 27.11
sganui 1o teMe "OcuoBsl MKT
KourtpoabHsas pabora 1o treme
56 nOmp be 29.11
OcHoBbsl MKT
TepMmoanHaMuueckasi CUCTEMA.
57 3ajaHue BHEITHUX YCJIOBHM st 30.11

TJI cuctembl. BHenHue u



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c511e

BHYTPEHHUE IIapAMETPBI.
[Tapamerpsr T/] cucteMbl Kak
CpPEIHHE 3HAYCHUS BEJINYMH,
OIIMCBHIBAIOIIUX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

58

Hynesoe nauano
TEPMOIMHAMHUKHU.
CaMonpoun3BoJIbHas penaKcarus
TJI cuctemsl K TEMIIOBOMY
PaBHOBECHIO

01.12

59

Monenb neaJIsrHOTO Ta3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
MPUMEHUMOCTH 3TOU MOJIETN

02.12

60

YpaBHenue Menpeneena-
Knaneiipona u BelpaxeHue ajs
BHYTPEHHEUN SHEPTUU

04.12

61

Bripakenue 111 BHyTpeHHEH
SHEPrUU OJJTHOATOMHOTO
UJealbHOTO Ta3a.
KBazucratuueckue u
HECTaTHYECKUE MPOLIECCHI

06.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

62

DnemeHTapHas paboTa B
TepMOIMHAMHKKe. Beruuciienue
paboTsI 1o rpaduKy mpoiiecca Ha
pV-nuarpamme

07.12

63

Tennonepenaya kak crnocod
N3MEHEHUS BHYTPEHHEN SHEPTUH
TJ1 cuctemsbl 6€3 coBepIIeHUs
paboThI

08.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

KonBeknys, TermionpoBoHOCTb,

bubnuoreka [IOK

o4 U3JTyYCHUE 09.12 https://m.edsoo.ru/ff0c5¢c36
KonndecTBo TEMIOTHI.
TermmoéMkocTh Tena. Y aenbHas u
65 MOJISIpHAs TGHJIOéMKOC’fI/I 11.12 bubmmorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
BeIlleCTBA. Y IelbHAs TEIJIOTa
CrOpaHus TOTUIMBA
66 Pacuér konuyecTBa TEIUIOTHI IPH 13.12 bubnuorexa [JOK
TerIonepeiaue https://m.edsoo.ru/ff0c5c36
[Tonsarue 06 anrnabaTHOM
67 Tmporecce. He;)IBHﬁ 3aKOH 14.12 Bubnuorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
TEPMOANHAMUKA
KonuuecTBo TeruioTs u padota
Kak Mepbl U3MEHECHUS bubnuorexa [JOK
68 . 15.12
BHyTpeHHe# suepruu T]] https://m.edsoo.ru/ff0c5c36
CUCTEMBI
BTopoii 3akOH TepMOIUHAMUKHI
JISl PABHOBECHBIX U
69 iep;;HOBeCHBIX MIPOIIECCOB. 16.12 bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
HeobpaTumocTs IpupoIHBIX
MIPOLIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX 18.12 Bubanoteka LLOK
mamuH. KT https://m.edsoo.ru/ff0c600a
71 MakcumanbHoe 3HaueHue KIIJI. 2012 Bubnunoteka LLOK
ukn Kapno https://m.edsoo.ru/ff0c600a
12 Pemenue 3amau 21.12
DKOJIOTHYECKUE aCIIEKThI
73 22.12

HCIIOJIb30BAHHUA TCIIJIOBBIX



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c6230

nsurareiei. TemioBoe
3arpsi3sHEHUE OKPYXKarolen
cpenbl

74

Pemenue 3amau

23.12

75

O00011IeHNE ¥ CHCTEMAaTH3aLIHs
3HAHHH 10 TEME
"TepmoauHamuka. TernaoBbie
MaIIHuHB"

25.12

bu6mmoreka [{OK
https://m.edso0.ru/ff0c6938

76

KonTponsnas pabora o teme
"TepmoauHamuka. TernaoBsle
MaIIHbI"

27.12

bubmmoreka [{OK
https://m.edsoo.ru/ff0c6a50

77

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenne u
KUIIEHUE. Y AeTbHas TerioTa
napooOpa3oBaHUs

28.12

bu6moreka [IOK
https://m.edsoo.ru/ff0c63b6

78

HacelimenHsie u HEHACHIIICHHbIE
napel. KauecTBeHHas
3aBUCHUMOCTD IUIOTHOCTH U
JIABJICHUS HACBIILIEHHOTO Mapa OT
TEMIEPATYPhl, UX HE3ABUCUMOCTH
0T 00bEMa HACBHIIIEHHOTO Hapa.
3aBUCUMOCTB TEMIIEPATYpPbl
KHUIICHUS OT JIaBJICHHUS B
KUAKOCTU

29.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6

79

Bnaxnocts Bo3ayxa.
AOGCOMIOTHAS ¥ OTHOCUTEIbHAS
BJIAKHOCTh

10.01

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c64d8

80

Pemenue 3amau

11.01

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8

https://m.e
dsoo.ru/ff

0c64d8

81

TBépnoe teno. Kpucrammueckue
1 amop(dHBIe Teraa. AHU30TPOIHS
CBOMCTB KPHUCTAJIJIOB

12.01

bu6mmoreka [IOK
https://m.edso0.ru/ff0c65f0

82

[lnaBnenue U KpUCTATUTU3ALMSL.
VY enpHas TENI0TA MJIaBICHHUS.
Cyb6numariust

13.01

bubmmoreka [{OK
https://m.edso0.ru/ff0c6708

83

Jedbopmaruu TBEpAOTO TENA.
Pactsoxenne u coxatue. CIOBuT.
Monyns FOnra. [Ipeaen ynpyrux
nedopmaruit

15.01

bu6moreka [IOK
https://m.edsoo0.ru/ff0c6820

84

TermmoBoe pacupenne
KUJKOCTEH U TBEPABIX TEJL.
AHTapMOHHU3M TEIJIOBBIX
KOJIEOaHUI YaCTHI] BEIECTBA

17.01

85

[IpeoOpaszoBanue sHEpruu B
(hazoBbIX Mepexoaax

18.01

86

ypaBHeHI/Ie TEIJI0BOro OajzaHca

19.01

87

Pemenue 3amau

20.01

88

IloBepXHOCTHOE HATSKEHUE.
KanumnspHele sBieHus.
JlaBjieHHE 1IOJ1 UCKPUBIIEHHON
IIOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca

22.01

89

O06o00611eHNe U cUCcTeMaTH3aIUs
3HaHMMU 110 TeMe "ArperaTHble

24.01



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

COCTOSHUS BenlecTBa. Da3oBEIC
nepexopl"

90

KonTtposnsHas paboTa o teme
"ArperaTHble COCTOSTHUS
BemecTBa. daszoBbie nepexoab"”

25.01

91

DnekTpu3aIus Ten u eé
MPOSIBIIEHUS. DIEKTPUUECKUI
3apsan. JIBa BU1a SIIEKTPUYECKUX
3apsnoB. [IpoBoaHMKY,
AUBJICKTPUKHU U MOJIYIPOBOIHUKH

26.01

bubmmoreka [{OK
https://m.edsoo.ru/ffOc6bcc

92

DIIeMEHTapHBIN 3JIEKTPUYECKAN
3apsa. 3aKOH COXpaHCHUS
ANIEKTPUYECKOTO 3apsia

27.01

bu6moreka [IOK
https://m.edsoo.ru/ffOc6bcc

93

B3aumonerictBue 3apsiios.
Toueunsie 3apsbl. 3aKOH
Kynona

29.01

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6ced

94

Pemrenue 3agau

31.01

95

DnekTpuyeckoe nojie. Ero
NeCTBUE HA AIEKTPUUYECKUE
3apsbl

01.02

96

Hanps:kEHHOCTB 3IIEKTPUUECKOTO
noss. [IpoOHbiid 3apsia. Jluaum
HaIpsKEHHOCTH 3JIEKTPUUECKOTO
nosus. OgHopoaHOE
JJIEKTPUYECKOE T10JIe

02.02

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6df2

97

IloTeHuMaabHOCTH
QJICKTPOCTATUYCCKOT'O ITOJIA.
Pa3HOCTh OTEHIIMATIOB U

03.02

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6f00



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

HaIpsHKEHNE

98

[TorenumanpHast 3HEPTUs 3apsaa
B JIEKTPOCTATUYECKOM TOJIE.
[Torenuman
3IEKTPOCTATUYECKOTO TOJISI

05.02

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c6f00

99

CBs13b HaNPSHKEHHOCTHU TOJIS U
Pa3HOCTH NMOTEHIMAJIOB JUIS
NIEKTPOCTATUYECKOTO MO

07.02

100

[TpuHIMTIT Cynepno3uiuu
AIEKTPUYECKUX TOJIEH

08.02

101

Pemenue 3agau

09.02

102

[Tosie Toueuynoro 3apsiga. [lose
PaBHOMEPHO 3apsHKEHHOU cepbl

10.02

103

[Tosre paBHOMEPHO 3apsKEHHOTO
1o o0séMy mapa. [lose
PaBHOMEPHO 3apsKCHHOM
0ECKOHEYHOMH TIOCKOCTH

12.02

104

[IpoBoaHMKH B
ANEKTPOCTATHYECKOM II0JIE.
VYcnoBue paBHOBECHS 3apsii0B

14.02

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7018

105

Jn3nexTpuku u
MOJYIIPOBOIHHUKH B
3NEKTPOCTATUUECKOM I10J1€

15.01

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018

106

Konpencarop. DnekTpo€MKOCTh
KOHJIEHCAaTOpa. DIEKTPOEMKOCTh
IIJIOCKOTO KOHAEHCAaTOpa

16.02

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

107 [TapannensHOE coeMHEHUE 17.02 bubnuorexa [JOK
KOHJICHCATOPOB ' https://m.edsoo.ru/ff0c72c0
[TocnenoBarenbHOE COEAMHEHNE bubnuotexa [JOK

108 19.02
KOHJICHCATOPOB https://m.edsoo.ru/ff0c72c0

109 DHeprus 3apsKEHHOTO 2102 bubnuorexa [IOK
KOHJIEHCAaTOpa ' https://m.edsoo.ru/ff0c72c0

110 Pemrenne 3amau 22.02

BIDKEHUE 3apsKEHHON YaCTULIBI

111 210 opo op aJ1e €CKO A 24.02 bubmorexa HOK
B OJHOPOJHOM DIIEKTPUUECKOM .

p p https://m.edsoo.ru/ff0c7838
noJje

112 Pemenne 3amau 26.02
O00011IeH1E U CUCTEMATHU3ALIUS

113 3HaHMM 10 TeMe "DIIeKTPUIECKoe 28.02
mosne"

KontposbsHas padbora mo TeMe
114 | 00 P ! 29.02
DIIEKTPUYECKOE TT0JIE
Cuna toka. IToCcTOSSHHBIN TOK.
VCoBHS CYIIECTBOBAHUS

115 S 01.03
MTOCTOSTHHOTO JIEKTPUYECKOTO
TOKAa
Hcrounuku Toka. HanpsbkeHue u

116 P 02.03
OJIC
3akon OMa Juid ydacTKa Lenu. bu6mmoreka [JOK

117 04.03
DJIEKTPUUECKOE COTPOTUBIICHUE https://m.edsoo.ru/ff0c7ae0
3aBUCHUMOCTH COMTPOTUBIICHHS
OJHOPOIHOIO IPOBOIHHUKA OT €TO

118 AHOPOA POBOA 06.03

JUIMHBI U TJIOINAAU MOIICPEUHOTO
CCUCHUA



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

VY nenpHoe CONpOTUBIICHUE

119 07.03
BenlecTsa. Pemenue 3anau
ITocnenoBarennHOE,

120 rapajuieIbHOEe, CMEIIAHHOE 09.03
COCIMHEHUE IMPOBOTHUKOB
Pacué€r pa3zBeTBIEHHBIX

121 anekTpudeckux neneu. [Ipasmna 11.03
Kupxroga

122 Pemrenue 3amau 13.03

123 Pabora snexTpuyeckoro Toka. 14.03
3akon xoyns —Jlenma

124 Pemenne 3amau 15.03
MOIIHOCTH 3JIEKTPUIECKOTO

125 Toka. TemnaoBass MOIIIHOCTb, 16.03
BBIJIEIIsIEMAasi Ha PE3UCTOPE

126 Pemtenue 3amay 18.03

127 OJ1C u BHyTpEeHHEE 20,03
CONIPOTHBIICHUE UCTOYHHKA TOKA
3axoH OMa 1j1 HOJIHOU

128 (3aMKHYTOM) AJIEKTPUUECKOM 21.03
LeTH

129 Pemenue 3amay 22.03

130 MOLIHOCTh UCTOYHUKA TOKA 01.04

131 KopoTkoe 3aMbikanne 03.04

132 Konnencarop B nenu 05.04
MMOCTOSIHHOTO TOKa

133 Pemenue 3amau 05.04




134

Pemenue 3amau o reme

"I1OCTOSIHHBIN 7EKTPUUECKUI

TOK"

08.04

135

Pemenue 3a1au o reme

"[1OCTOSIHHBIN 27EKTPUUYECKUI

TOK"

10.04

136

Pemenne 3a1au o reme

"[1OCTOSIHHBIN 7EKTPUUECKUI

TOK"

11.04

137

O00011IeHNe U CUCTEMATU3 AL
3HaHui 1o teme "TloCTOAHHBIN
ANEKTPUYECKUH TOK"

12.04

138

KonTponbnas paborta o teme
"IloCTOSTHHBIN ANEKTPUUECKUI

n

TOK

13.04

139

DneKTprudecKas MpOBOIUMOCTh
pa3IMYHBIX BEIIECTB.
DJIEKTPUYECKUI TOK B METaJIax.
CBepXIpoOBOIUMOCTh

15.04

140

DJIEKTPUYECKHUI TOK B pacTBOpax
U pacIujiaBax JIEKTPOJIUTOB.
3axonsl Dapanes s
ANIEKTPOJIN3a

17.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

141

DIIEKTPUYECKHUI TOK B ra3ax.
[Ina3zma

18.04

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

142

ONEKTPUUECKUN TOK B BaKyyMe.
BakyymHble npu6opsl

19.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

143

DNEeKTpUUYECKUI TOK B

20.04

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c88be

MOJIYTIPOBOAHUKAX

https://m.edsoo.ru/ff0c84ae

144

[TonynpoBoAHUKOBBIE TPUOOPHI

22.04

bubnuoreka [IOK
https://m.edsoo.ru/ff0c84ae

145

PuU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHue cuibl TOKa U
HapsLKEHUS B LIENU
MTOCTOSIHHOTO TOKa ITPH MOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX
M3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO ¢ U POBOIL
nmaboparopuei mo pusuke.
[Ipumeps! nzmepenus
(bu3NyYecKuX BETUYHH MPU
ITOMOINY KOMITBIOTEPHBIX
JaT4YNKOB"

24.04

146

DU3NYECKUH TPAKTUKYM 10 TEME
"N3y4yeHrne HepaBHOMEPHOTO
JBUKEHHS C LEbIO ONpeIeICHHUS
MI'HOBEHHOM CKOpoCTH"

25.04

147

DU3NYECKUH TPAKTUKYM 10 TEME
"H3mepeHue ycKkopeHus pu
MPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM ABMKEHUU IO
HAaKJIOHHOM IJIOCKOCTH" WK
"UccneqoBaHue 3aBUCUMOCTH
MyTH OT BPEMEHH NpHU
PaBHOYCKOPEHHOM JBW)KEHHUH"

26.04

148

DuU3NYEeCKUN PAKTUKYM I10 TEME
"N3mepenne yCKOpeHust

27.04



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

cBOOOTHOTO Ta/ieHHs" HITN
"N3yueHue 1BUKEHUS Tea,
OpOIIEHHOTO TOPU3OHTAIBHO"

149

PuU3NYEeCKU IPAKTUKYM 110 TEME
"N3ydyeHue qBUKEHUS Teja 110
OKPYXHOCTH C IIOCTOSIHHOU I10
MOJYJIIO CKOPOCThIO" MM
"HccnenoBanue 3aBUCUMOCTH
nepuoja oopaiieHus
KOHHUYECKOTO MasgTHHUKA OT €ro
rnapameTpoB"

29.04

150

®u3NYeCKUi IPAKTUKYM I10 TEME
"N3mepeHune paBHOICUCTBYIOIIEH
CHWJIBI TIPU JABMKEHUU OpycKa 1o
HAaKJIOHHOM IJIOCKOCTH" WIIH
"I[IpoBepka runoTessl 0
HE3aBUCHMOCTH BPEMEHU
JBUKEHHS OpyCcKa M0 HaKJIIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE
paccTosiHue OT ero Macchl"”

02.05

151

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHue 3aBUCUMOCTH
CUJI YIPYTrOCTH, BO3HUKAIOIIUX B
MIpYXKUHE U PE3UHOBOM 00pasiie,
OT uX AehopMaru’ uiu
"N3yueHne NBUKEHHS CUCTEMBI
TEII, CBSI3aHHBIX HUTBIO,
MEPEKUHYTOM Yepes3 JIETKUM
OJ10K"

03.05




152

®u3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepenune kodppuimeHTa
TPEHMUSI 110 BEJIMUUHE YTIIOBOTO
Koa(duUIMeHTa 3aBUCUMOCTH
Frp(N)" wiu "UccnenoBanue
JBYKEHUS OpycKa 10 HaKJIOHHOM
IJIOCKOCTH C TTEpEMEHHBIM

K03 dULIMEeHTOM TpeHUs" WK
"U3yueHue NBIKEHHS Tpy3a Ha
BaJly ¢ TpeHuem"

04.05

153

®u3NYeCKUi IPAKTUKYM I10 TEME
"UccnenoBanue ycioBUit
paBHOBECHS TBEPAOTO Tea,
HMMEIOIIET0 OCh BpallleHHs" WIIH
"KonctpynpoBanue
KPOHIITEHHOB U PACUET CUIT
ynpyroctu" unu "N3yuenue
YCTOMUYMBOCTH TBEPJOTO TEIA,
HMMEIOIIETO0 oMb ONophI"

05.06

154

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue uMmmysbca Tesa mno
TOPMO3HOMY IIyTH" WJIN
"M3mepeHue Cuibl TATH,
CKOPOCTH MOJEIN
ANIEKTPOMOOUIISI 1 MOIIHOCTH
cuibl Tsru" uim "CpaBHeHue
U3MEHEHHS UMITYJIbCa TEJa C
HMITYJIbCOM CHJIBI" WIIN
"UccnenoBanue coxpaHeHuUs

08.05




HUMITYJIbCA MPU YIPYTOM
B3aUMOJICUCTBUU" HUIIH
"N3mMepenue KuHEeTH4eCKOU

SHEPIUH TeJla 110 TOPMO3HOMY
n

IIyTH

155

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3y4ueHne u30TepMHUUECKOTro
nporecca (peKOMEeH/10BaHO
KCIIOJIb30BaHKUEe UG POBOH
naboparopun)" unu "Msyuenue
M30XOPHOTO Iporecca” niu
"N3yuyenue nzobapHOro
npouecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

10.05

156

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yaeabHoi
TEINIOEMKOCTH" MITH
"HccnenoBanue npoiiecca
OCTBHIBaHHUS BEIIeCTBA" WM
"HccnenoBanue aguabaTHOTO
npouecca" unu "N3yuenne
B3aMMOCBSI3U PHEPTUHU
MEXMOJIEKYISPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATYPHI
KUIIEHUS XUIKOCTEN"

11.05

157

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3y4yeHne 3akOHOMEpPHOCTEN
WCTIapeHus KUIKOCTEN" i
"N3mepenue yaeapHON TETIOThI

13.05




maBieHus apaa" unu "M3yuenue
CBOMCTB HACBIILIEHHBIX TapOB"
niu "M3mepenune abCcooTHOM
BJIQYKHOCTH BO3/yXa U OLIEHKA
Macchl I1apoB B MOMEIIEHUN".
N3mepenune xod¢pdurmenta
MTOBEPXHOCTHOTO HATSKEHUS

158

@uU3NYEeCKU IPAKTUKYM I10 TEME
"Habnronenue npeBpamieHus
SHEPTUH 3aPSHKEHHOTO
KOHJIGHCATOpa B SHEPTHIO
W3JIyYEHHS CBETOAMO A" WITN
"N3yueHne npoTeKkaHus TOKA B
LIeNH, COAepKaIeH
KOHJEHcATop" WIN
"Pacnipenenenue pazHOCTH
MTOTEHITNAJIOB (HAPSHKEHUS) TIPH
MOCJIEIOBATEILHOM COEIMHEHUU
KOHJEHCAaTOpOB"

15.06

159

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue CMEMIAHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"U3mepeHue yaenbHOro
COIPOTHUBJICHUS TPOBOTHUKOB"
uind "Uccnenosanue
3aBUCHMOCTH CUJIBI TOKA OT
HaIpPsHKEHUS TS JIAMIIb
HakajauBaHus"

16.06

160

DuU3NYEeCKUN PAKTUKYM I10 TEME

17.05




"Habmrotenune amekTponsa’ mwim
"U3mepenue 3apsiga
OJIHOBAJICHTHOTO MOHA" WU
"HccnenoBanue 3aBUCUMOCTH
COINPOTUBIIEHUS TEPMOPE3UCTOPA
oT temneparypsl" win "CHsTue
BOJIbT-aMIIEPHOU
XapaKTEepUCTUKH auoaa”

161

PesepBubiit ypok. O60011eHNE U
cUCTeMaTH3aIus 3HAHUH 110 TeMe
"KunemaTtuka"

18.05

162

Peseprubrit ypok. O6001eHNE 1
CUucreMatTusanus 3HAaHUH 10 TEME
"Jlmnamuka"

20.05

163

Peseprubrit ypok. O6001eHNE 1
CHCTEMAaTHU3aLUs 3HAHUH 110 TEME
"CraTtuka TBEporo Tena"

22.05

164

PesepBubIit ypok. O6001IeHNE 1
CUCTEeMaTH3alMsl 3HAaHH 110 TeMe
"3aKOHBI COXpaHEHHUS B
MexaHuke"

23.05

165

PesepBuriit ypok. O600mIeHE U
CUCTEeMAaTH3allMsl 3HAaHH 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKON Teopun”

24.05

166

PesepBHrlit ypok. O600IeHEe U
CHUCTeMaTH3allus 3HAHUH 110 TeMe
"TepmoanHamuka. TernaoBbie
MAaIIuHBI"

25.05




167

PesepBHeiit ypok. O600IIeHNE 1
CHCTeMaTH3allus 3HAHUI 10 TeMe
"ArperatHble COCTOSTHUSI
BemecTBa. daszoBbie nepexoab”

27.05

168

PesepBHeIit ypok. O600IICHNE 1
cCucreMaru3sanus 3HAHUH 110 TEME
"DnexTpuueckoe mojue"

29.05

169

PesepBubIit ypok. O60011eHNE 1
cCUCTeMaTH3alus 3HaHUH 110 TeMe
"[ToCTOSHHBIN IIEKTPUYECKHIL

n

TOK

30.05

170

Peseprubrit ypok. O6001eHNE 1
cucreMarusanus 3HAaHUH 10 TEME
"Toku B pa3nu4HbIX cpenax"

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECC

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®uzuka 10 I'.S1.Mskuwes, b.b.byxosues, H.H.Cotckuii. bazoBslii 1 yriry0aeHHbIH YpOBHHU.
Mocksa «IIpocsemienue» 2022..

¢ «COopHHK BompocoB ¥ 3a1a4 1o ¢pusuke mis 10-11 kmaccoB cpenneii 00meoOpazoBaTeIbHON
mkosb». I'.H.Crenanos Canxrt-IlerepOypr «Cnenuansnas aureparypa». 2015 r.

e Ousznka 10-11 «CoopHuk 3amau u 3aganui» [locobue s ygammxcs o01eo0pa3oBaTeIbHbIX
yupexieHuit. «Muemosuna» Mocksa 2010 .

e «COopHuk 3a1a4 no ¢pusnke» A.Il.PeimkeBuy, I1.A.PeiMkeBruy. Mocksa «IIpocsemienne»
2020 r.

o «KontponsHabie padoThl o pusuke 10-11 xkmace». A.E.Mapon, E.A.MapoHn. «IIpocBemenue»
2010 .

e TemaTtuueckue KOHTPOJIbHBIE U caMOCTOsITeNIbHBIE paboThl 1o pusuke O.M.I'pomuesa 10- 11
Kiacc. «Jk3amen» 2021 r

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. YuebHuk ms oOieoOpazoBarenbHbIX opranu3anuii «dusuka» 10 kimacce (6a30BbIi 1
yriyosneHHbii ypoBHH). ABTOpHIL: ['.5. Mskumes, b.b. byxosues, H.H. Comnkuii moa penakiuei
H.A. ITapdentseBoii. M. [Ipocsemenne 2020.

2. B.A. Boaxos. «Iloypounsie pa3pabotku mo ¢usuke». 10 kiacc. M.: BAKO, 2016

3. E.A. Mapon, A.E. MapoH. /lunaktudyeckue matepuainbl: TecTbl Jyisi CAMOKOHTPOJISA,
CaMOCTOSITENIbHBIC PAaOOThI, PA3HOYPOBHEBBIE KOHTPOJIbHBIC paboThl. M.: [IPODA, 2016

4. E.A. Mapon, A.E. Mapon. JludgdepennupoBannasie 3a1auu 1o ¢usuke. 10 kmacc. M.:
[Ipocenienue 2016.

5. JILA. Topnoga. TecroBblie 3ananus o ¢pusuke. 10-11 xmaccel. M.: BAKO, 2017.

6. JILA. T'oprmoa. COopHHK KOMOMHUPOBaHHBIX 3a1a4 1mo ¢usuke. 10-11 kmaccer. M.: BAKO,
2017.

7. ".H. CrenanoBa. Coopuuk 3anad no ¢usuke. 10-11 kmacest M.: [Ipocsemienue 2014.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

e http://www.phys.spbu.ru/libraryMup ¢usnku: reMoHCTpaIuu GU3NIECKUX IKCIIEPUMEHTOB

e http://demo.home.nov.ruO6pasoBarensubie matepuaisl o ¢pusuke DTU um. A.D. Hodde

e http://edu.ioffe.ru/eduO6yuarorme TpexypoBHEBbIe TeCThI 0 pu3uke: caiit B.W. Perenbmana
e http://www.physics-regelman.comOmnaiiH-ipeoOpa3oBaTelb ¢ TUHHUII U3MEPECHUS

e http://www. decoder.rullopran ecrecTtBeHHbIX Hayk: Du3nKa

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



