3ybko
TaTbdaHa
Brnagnmu

POBHa

Mopnucax: 3yGko TaTbsiHa BnagumuposHa
DN: C=RU, S=YgmypTckas Pecnybnuka,
T=pupekTtop, O="MYHULINMAJIbHOE
BIOMKETHOE
OBLEOBEPA3OBATEJIbHOE
YYPEXOEHWE "'CPEAHAA
OBLEOBPA3OBATESIbHAA LUKOJIA N2
93", CHUINC=06142148727,
NHH=183306998850,
E=sc093@izh-shl.udmr.ru, G=TaTbsiHa
BnapumuposHa, SN=3y6ko, CN=3y6ko
TaTbsiHa BnagumuposHa

OcHoBaHMe: A SBNsIoCk aBTOPOM 3TOrO
[DOKyMeHTa

MecTomnonoxeHue: Mecto noanucaHus
Harta: 2024.10.10 12:16:29+04'00"

Foxit Reader Bepcusi: 10.1.1

MHUHHCTEPCTBO IMPOCBEMEHHS POCCHMCKOM ®EJEPALIMHA

MuuuncreperBo o6pa3oBaHus ¥ HaykH Yamyprekoii Pecnydianku

anaanenﬁe obpazoBanusa Anmuuucrpaunu r. Hikescka

MBOY COLI Ne 93

PACCMOTPEHO

Ha 3acelaHHH MeTouYe-
CKOTO OObeHHECHHS

o, g
{;‘a:r-g % AR 3yoxo T.B
" Jlebenera E.B. Tpias.Ne 260:0/F or

IMporoxon Ne 3 ot «30» 08
2023 .

A «01309:2023 7.5
«31 ))Osv :20‘2"'3!:“.‘ e

PABOYASI IIPOI'PAMMA

(ID 493756)

yuedHoro npegMera «Duzuka. ¥Yrayonéunelii ypopeHb»

ans obyyaromuxea 10 - 11 knaccos

r. Waxesck 2023



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueill mporpammbl BocnuTaHus v Konuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHNUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBIEHUE O LENsAX, COAEp)KaHUHU, OOIIeH
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/1ayu MPOQECCUOHATILHON OpPUEHTAIMM, HAIIPABJICHO HA CO3/IaHME YCIOBHUM IS
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpaMmme mo ¢usnuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJIbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEAMETHBIM pe3yJbTaTaM OO0yYaloIIUXCs, OCBOUBIIUX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMbIE pEe3yJbTaThl OCBOEHHUS Kypca (U3MKM Ha YIrIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

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

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3ruke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOAbI, BHICTYyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (U3HUUECKHE 3aKOHbI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHIMIOJHEHUN UMHU Y4E€OHBIX UCCIIE0BaHUM.

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

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOMIMX NPEICTABICHUNA U COBPEMEHHBIE TEXHMUYECKUE YCTPOWCTBA, H
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM paloOHAIBHOTO MPUPOIOIIOIB30BAHMS U SKOJIOTHUECKOi 0e30MacHOCTH.

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



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa cmocoba peanmu3anny  (QU3MYECKOr0 TMpakThkyma. B mepBom ciyuae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3yudeHus pazzaena (temsl). [Ipu stom mon pabGoramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B nmnporpamme 1o (¢u3MKe CHUCTEeMa YYCHHUYECKOTO OKCIIEPUMEHTa,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAHUPOBAaHUSI W OCHameHWs kaOuwHeTa ¢usuku. [Ipm 3TOoM obecreunBaeTCs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE yHOEIAETCA PEIICHUIO PacYéTHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MPUMEHEHUE 3HAHUN U3 pa3HbIX pa3zenoB. /(s kayecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHUE IS BBIMOJHEHHUS YKa3aHHBIX B MPOTPaAMMeE I10
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECMEeYMBaeT IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00oOpyJaoBaHUE JUIsI YYEHHUYECKUX MPAKTUYECKUX pPadoT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIIbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

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

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

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

(dopMHUpoBaHUE YMEHUN OOBIICHATH SBJICHUS C UCTIOIb30BAaHUEM (PU3HUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

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

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

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

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

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

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

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

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

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



pa3BuTHE UHTEpeca K chepaM mpodecCUuoHaATBHON NesSTEeIbHOCTH, CBI3aHHOMN
¢ pU3UKOIA.

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

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

[lpennaraemerii B mporpamMme 1o (¢GU3MKE TMEpeueHb Ja0OpaTOPHBIX U
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

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

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

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOC TEN0, HWeadbHas >KUIAKOCTh, WJACAIbHBIA Ta3, TOYCUHBIM
3apsin). ['unoreza. @usnyeckuil 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU 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 ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYNH MPU MOMOIIHU KOMIIBIOTEPHBIX JATUUKOB.

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. TpaekTopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

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,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaTIbHON TOUKHU OT BPEMEHU U UX TPAPUKH.



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

TexHuyeckue YCTpOWCTBA U TEXHOJOIMYECKUE IIPOLECCHI: CIUIOMETP,
IBWKECHHE CHApsAJ0B, LENHbIC, M[IECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanust npeesbHOrO NEPEX0a U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

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

Hamnpagiienne cKopocTH IpH ABUKEHHUH 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3ydeHne IBHKEHMSA Tella IO OKPYXKHOCTH C IIOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHOocuTenbHOCTU ['anmunes. HemnepruanbHble cUCTeMBbl OTcuéra (OmpeneseHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna TsxkecTu. 3aBUCUMOCTh YCKOPEHHS CBOOOAHOTO MaJCHHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKeHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

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

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

Hasnenue. 'mapocrarnueckoe nasienue. Cuna Apxumena.

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

Jemoncmpayuu.

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

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne nByX UMIMHAPOB WM IMIAPOB Pa3HOM MAacChbl € OJIWHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

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

PaBeHCTBO cHIl, BOBHMKAIOIIUX B PE3YJIbTATE B3AUMOJACHCTBUS TEIl.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHII MPU ABMKCHUHM OpyCKa MO HAKIOHHOMN
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
pe3uHOBOM 00pasile, OT ux aedopmariuu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

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

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PUIIMEHTOM 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. LIeHTp TskecTu 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, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axonvt coxpanenus 6 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.

MoMeHT umIlynbca MarepuanbHOM TOYKHM. lIpencraBienue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

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

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM Touykh. TeopemMa 00 H3MEHEHUU
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM MOJIe OJHOPOJHOTO Iapa (BHYTpH W BHE mapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJl. 3AKOH COXPAaHECHUSI MEXaHUYECKON IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe 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 TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu Mpu CBOOOHOM MaICHUH.

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 coxpaHeHUs1 UMITYJIbCA IIPU YIPYTOM B3aUMOJICUCTBUMU.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddysus. bpoyHOBckoe ABWKEHHE. XapaKTep
JNBW)KEHUS W B3aWUMOJCMCTBUS 4YacTUIl BemecrBa. Mopaenum CTpOeHus Ta3oB,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX



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

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temneparyp 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 (TJ]) cuctema. 3agaHue BHEUIHUX YCJIOBUW JId
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMonpoW3BOJIbHAs — peJlaKCalys
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TPUMEHUMOCTH 3TOM MOJIENN: HU3Kash KOHLIEHTPAIUsl YaCTHLl, 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  HM3MEHEHUST  BHYTPEHHEH  SHEpPruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r konuyecTBa TEIUIOTHI mpu Temonepenadye. I[lonstue 006
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.

HacepilieHnble W HeHachllleHHbIE Tapbl. KadecTBEHHass 3aBUCHUMOCTD
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.

Teépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOINHUS 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 MJIABICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydenre CBONCTB HACHIILIEHHBIX 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. JnekrpoguHaMuKa.

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 CyNIEpNO3UIINU 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.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeAMHEHNE KOHAEHCATOPOB. [locinenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUYECKOE TI0JIE 3apSIKEHHBIX IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJICKTPOEMKOCTH TUIOCKOTO KOHJEHCAaTopa OT IUIONAad
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npaKkmuKym.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

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

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

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

3akon Oma [ yyacTKa IeTH.

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

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBnEHHBIX AnekTpuyeckux uenei. [Ipasuna Kupxroda.



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

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

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJTHOM  (3aMKHYTOM) JJICKTpUYECKOW I1enmu. MOIIHOCTh HUCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMIPSDKCHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

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

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBIICHUS MPU MMOCTOSHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. 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.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesa 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 ¢ paznuunvix cpeoax.

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



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

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

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS AUCCOLHALIMS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

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

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TyueBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsaa OQHOBAIEHTHOIO 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 (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, UCCIEAOBAHUM  3aBUCHUMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

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

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, Hay4HbId (DaKT, rumnoresa, (pU3MUEcKas BEJIWYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepoosa, ux rpapuku U cBoiicTBa. TpUroHOMeTpUUYECKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH >KUBBIX OPraHW3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKalollel cpesbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYrHe), JBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allHuTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

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

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM mnoJjie. Pa6ota cumnbl JlopeHrnia.

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



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTHIL.
Jemoncmpayuu.

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

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npakmukKym.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUWM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

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

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON WHIYKIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOJICOAHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmntryna u ¢daza konebanuid. CBsI3b aMIUIUTYbl KOJEOAHWUN HCXOJTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusx. BeiHyX1eHHbIe KoieOanus. Pe3onaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

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

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

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

UccnenoBanne koneOaHuWi Trpy3a Ha MAacCUBHOW TIPYKHHE C LEJbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padoomul, nPAKMUKYM .



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

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

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

Hccnenosanue yObIBaHUS aMIUIMTYbI 3aTyXaOMKX KOJI€OaHUN.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCaTopa ¢ aMIUTMTYAON CUIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CUJIbl TOKAa W HANpsOKEHUS MPU pa3inyHou (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

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

Wneanbusiii  Tpanchopmatop. IlpomsBonactBo, mnepemgadya U mMoTpediieHHe
ANEKTPUYECKON SHEPTHUU.

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

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NMEPEMEHHOT0 TOKA, TMHUHU 3JIEKTpONepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX JIEKTPOMATHUTHBIX KOJIEOaHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoicTBO U IpUHLIKIL IeUCTBUS TpaHCchopMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHiTHOIO pe30HaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
npojoJibHbIe BOJIHBL. llepuosa, CKOPOCTh paclpOCTpaHEHUS U JJWHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DONEeKTPOMArHUTHHIE BOJHBI. Y CIOBUS M3IYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

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

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

[TpuHUIMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

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

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiini MEXaHUIeCKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHHE, OIS pu3aIus, Tudpakius, UHTephepeHITHS.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpene. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeAenbHblil yrojl MOJIHOrO BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepUYecKOr JUH3bI OT €€ T€OMETPUH U OTHOCHUTEJIBHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

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

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHHUKOB. IIpuMepsl Kiacchueckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonspuszaums ceera.

TexHnuecknue yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue 1BETOB TOHKUX TIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padbomul, npaKkmuKym.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

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

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tonyyenue n3o0paxeHusi B CUCTEME U3 IUTOCKOTO 3epKajia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuenue nnaTepdepeHinm 1a3epHOTO U3TYUYCHHS Ha IBYX IIETISX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3zznen 6. OcHOBBI cienMAILHON TeOPUH OTHOCUTEIbHOCTH.

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

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

DHeprus U UMNYJIbC PEISTUBUCTCKON YACTHIIBI.

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



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

VYyeHnueckuit SKCEpUMEHT, J1aOOpaTOpHBIE PabOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOE TeroBoe u3NydeHue (M3iIyuyeHue aOCOIIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

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

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJTHOBOM ayanu3Mm. Jludpakius 31eKTPOHOB Ha KpUCTAILIAX.

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

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

Jemoncmpayuu.

®dotor(pdekT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue GpoTopesncTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norsioieHue GOTOHOB MPHU MEPEX0/Ie aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomoi, npaKmuKym.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

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

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
qucio sapa. M30tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EcrecTBennblt (hoH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalvi U UCCIIEIOBAHUS AIEMEHTAPHBIX YaCTHII.

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

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

EnunctBO (przndeckoit KapTHHBI MUpA.

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

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanre TpekoB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS aCTpOHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUECHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3JBI, TUIAHETHI, WX BUAUMOE
JBH>KCHUE.

Conneynas cucrema.

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

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]l TJIAaBHOM MOCIIENOBATEIbHOCTU. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ObIPHI B SApax
rajakTHK.

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

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnrwoenus.

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

HaGmonennst B Tenmeckon JIyHBI, IUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

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

O0o0maromIee MOBTOPEHUE.



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

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

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usukum yrinyonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS. ¢ YUYETOM COJIEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (DakT, runoresa, (pu3anyeckas BEIUYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyeckue SIBICHHS B KUBOM mIpupoje, KoieOaTesbHbIe
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

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

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

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



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas Oarapesi, CIlyTHUKOBBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKONW  MO3UIMHM  OOYyYarolmIerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

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

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBJICHUHM B  00pa3oBaTENbHOMN
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 WJICHTUYHOCTH,
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 M TPUHUMATh OCO3HAHHBIE PEIICHHUS,
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, BKIIOYAs OSCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP OyAylel mpodeccun U peann30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

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

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JECUCTBUUA B OKPYXKAIOWIEW Cpelle 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:



OCYLIECTBJISITh OOIIEHHE Ha YypokKax (U3MKKU U BO BHE-YPOUHOU
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
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHUBATh KA4eCTBO CBOETO BKJIAJA M KaXJOTrO y4aCTHHMKAa KOMaHJIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyallUsiX,  IpOSBIATH  TBOPYECTBO U BOOOpakeHUE,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBIIATh IJIaH PEIIEHUS PACUETHBIX U KAUECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHNM;

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 JIEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

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

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh ce0s1, MOHUMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA;

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
duszuke Ui ypoBHS CcpeAHEro o6mero oOpa3oBaHUs Yy  00ydarouimxcs

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

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

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

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JTOCTUKEHUIO IIEJIH
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

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

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX 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 OTpakaTh CHOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUI:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOUIEH, OOBSCHUTEIBHOU U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoueccoB (sIBIEHUM): HWHEpLUHalIbHAasg cHCTeMa OTCYETa, aOCOIOTHO
TBEPIOE TEIO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUXKEHHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUIKOCTH
U TBEPJIOTO (KPUCTATUTMYECKOI0) TeJa, WACaNIbHBIM Ta3, TOUYCUHBIA 3apsl,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

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

aHANMM3UPOBATh U OOBACHATH MEXAHMUYECKHE TIPOLECChl U SIBJICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akOHbl HprOTOHA, TpUHOUO  OTHOCUTENbHOCTH [amuiies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, yYKa3bIBaTh yCJIOBUA
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHns MKT wu 3akoHBI MONEKYISIpHOW (UBHKH U
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, CBA3b JIABJICHUS UACAJIBHOIO
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, yYKa3bIBaTh yCJIOBUA
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJISI, 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, 3akonsl @apazaes 1Jis 371€KTPOIU3A);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
JHEPrus, MEeXaHW4yecKas JHEprus, padbora CHIbI, HEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcoJIIoTHasl Temreparypa Teja, padoTa B TepPMOIWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO 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, MOTECHUHAT DJIEKTPOCTATUUECKOIrO TMOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUs JIEKTPUUECKOTO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHUE U KOHJEHCAIWs, TUIaBJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCHUPOBATh pPE3YyJbTAaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATHL aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJIbTaThl W JCNIaTh BBIBOJ O CTaTyce IMPEIIOKCHHOU
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 000PYAOBAHMUS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKMX TEOPUH MPU KCIOJB30BAHUM MAaTEMAaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOylolue MpPUMEHEHUsT 3HAHUN U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

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

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

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOIOIH30BAHNH, a4 TAK)KE€ PA3yMHOM HCITOJIb30BAaHUHU JOCTHKEHUU
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJB30BATH COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HWH(GOpMAUI0O 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
BBIMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIE0BATENBCKUX 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;

NPOSIBIATh MOTUBALIMIO K Oyaymieil mpogecCuoHaIbHON AESITEIbHOCTH 10
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, TEXHOJOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHHUYECKOM Pa3BUTHUH, 3HAYCHUE OMUCATEIHHOM, CUCTEMATHU3UPYIOIICH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOANHAMUKH, CIICIUATBLHON TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpaA, MeCTO (U3UUECKONW KapTHHBI MHUpa B 00IIEM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJIeOaHUs, MATEMAaTHICCKUH MasTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, 00JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XxapakTep (yHAAMEHTAJIbHBIX 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 3apsaa, cuwia Awmmepa, cwia JlopeHna, 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 KBAHTOBBIE IIPOLIECCHI U SBJICHUSI, UCTIONB3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAJI0BOTO M MAacCOBOTO YMCEN M SHEPTUU B SIICPHBIX PEAKIMUAX, 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, UHIYKTHUBHOCTbD,
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;

OOBSICHATH ~ OCOOEHHOCTM  NPOTEKaHUs  (U3NYECKUX  SIBJICHHI:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
anep, TaMMa-u3iaydeHue snuep, (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 XaPAKTEPUCTUKUY;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOAUTh HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIWYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTE  M3MEpPeHWi, JenaTh BBIBOABI 1O  pe3yjbTaTaMm
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 YCTAaHOBKY, 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 pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemats pacu€THbIE 3aJayd C SBHO 33aJaHHOW W HESBHO 3aJlaHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  MCIOJIB30BAHMM MaT€MaTH4YEeCKUX METOJOB pEeIleHus 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 pa3leoB Kypca (pU3UKHU, a TAaKKE MHTErpalui 3HAHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
HOPUHIUIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

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

aHaJIM3UPOBATh M OLIEHWBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHON
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA M TEXHOJOTMU [ JAJbHEHIIETO Pa3BUTUA YEIIOBEYECKOrO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepaboTKM M MpeabsBICHUS Y4eOHOU U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(pOpMAITNH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIIBI, PAIMOHATBLHO PACIPEACISITh ACATEILHOCTh
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.
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padoThI padoTsbI
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24 3aKOHbBI COXpAHEHUS B 12 1 1 https://educon.by/index.php/materials/phys/impuls
' MEXaHHUKE https://educon.by/index.php/materials/phys/energy
Hroro mo pazaeny 48
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3.1

OCHOBBI
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17 1
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17 1

https://educon.by/index.php/materials/phys/termodinamika
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Hroro no pazneny

55

Paznea 4. QJIEKTPOJAUHAMUKA

4.1 DneKTpuYecKoe moJje 25 https://educon.by/index.php/materials/phys/electrostatika
4.2 TlocTosguubrit 28 3 https://educon.by/index.php/materials/phys/elektricheskij-

' DIEKTPUYECKHH TOK tok

https://educon.by/index.php/materials/phys/elektricheskij-

4.3 Toxu B pa3nu4HbIX cpeax 8 1 tok

Hroro mo pazueny 61

Paznen 5. DUBUUYECKHUU ITIPAKTUKYM
51 B 0 https://www.prodlenka.org/metodicheskie-

' p M razrabotki/170246-fizicheskij-praktikum-po-fizike

Hroro mo pazgeny 0

PezepBHoe Bpemst 0

OBIIEE KOJIMYECT

111 BO HACOB 170 16

I10 ITIPOTPAMME
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11 KVIACC

KoaudecTBO 4acoB

Ne HaunmeHoBaHMe pa3aeioB DJIeKTpoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
Konrpoububie | IIpakTHyeckue
n/n U TeM NMPOrpaMmblI Bcero pecypchl
padoThI padoTsbI
Paznen 1. QJIEKTPO/IMHAMUKA
1.1 MarnutHoe 110J1€ 14 https://educon.by/index.php/materials/phys/magnetizm
6
1.2 JICKTPOMATHHTHAA 13 1 https://educon.by/index.php/materials/phys/magnetizm
WHIYKLAS
Hroro mo pazgeny 27
Paznen 2. KOJIEBFAHUSA U BOJIHBI
2.1 Mexaunueckue KojieOaHus 10 https://educon.by/index.php/materials/phys/kolebania
6 . . .
2.2 JICKTPOMATHHTHbIC 15 https://educon.by/index.php/materials/phys/kolebania
KOJIeOaHus
M
2.3 exaHecKue 1 10 1 https://educon.by/index.php/materials/phys/kolebania
ANIEKTPOMATrHUTHBIC BOJTHBI
2.4 Ornruka 25 1 https://educon.by/index.php/materials/phys/optika
Hroro mo pazgeny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1 Ocuosel CTO 5 1 https://educon.by/index.php/materials/phys/atomnaja
Hroro no pazneny 5
Paznea 4. KBAHTOBAS ®PU3UKA
K _ N
4.1 OPHYCKYTAPHOBOTHOBOR 15 https://educon.by/index.php/materials/phys/atomnaja
Tyaau3M
4.2 dusuka atoma 5 https://educon.by/index.php/materials/phys/atomnaja
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4.3

®du3uKa aTOMHOTO fA/Ipa U
3JIEMEHTAPHBIX YaCTHULL

https://educon.by/index.php/materials/phys/atomnaja

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1

DneMeHTbl aCTPOHOMUHU U
acTpo(u3UKN

12

https://elsu.ru/uploads/files/2020-
11/1606215480 asrton pr.pdf

Hroro no pazneny

12

Paznen 6. ®PU3HMUECKHWI MPAKTUKYM

https://www.prodlenka.org/metodicheskie-

6.1 PHIHICCKHI IPAKTHKYM 16 16 razrabotki/170246-fizicheskij-praktikum-po-fizike
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIHIEE IIOBTOPEHUE
CucreMaTuszanus 1
000011IeHIE TPEIMETHOTO
COJICpKaHUS U OTIBITA . )
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
7.1 JIESITEILHOCTH, 15 ;
~ http://school-collection.edu.ru
pUOOPETEHHOTO TIPU
n3ydeHuu Kypca ¢uszuku 10
— 11 kiaccoB
Utoro no pazneny 15
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO HACOB 170 16

I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
N KoaudecTBO yacoB Peanu3zanua
; DJIeKTpPOHHbIE (P pPOBLIE BOCIIUTATEJILHOTO
n/ Tema ypoka Becer | KoHTpoabH IMpakTuyeck
o0pa3oBaTejibHbIE PeCypChI NMOTEHIIHAJIA YPOKA
n 0 ble padoThl ue padoThl
NMPOrpamMMbl
duzuka — .
(byHIaMeHTaTbHAs HayKa 1 https://resh.edu.ru/subject/lesson/58
yHA YK 94/conspect/90070/
0 MPUpPOJIC
Hayunsrit Meton
MO3HAaHUI ¥ METOIEI https://resh.edu.ru/subject/lesson/58
1
HCCIICJOBAHMUS 94/conspect/90070/
(pU3MYECKUX SBICHUI crocobeTayer VH-
TEJUICKTYyaJIbHOMY
DKCIEpUMEHT U TEOPUS B
. A3BUTUIO OPMHPYET
[ponecce rno3HaHus 1 https://resh.edu.ru/subject/lesson/58 | P > bopwmpy ~
nipupo sl Habmonenue 94/conspect/90070/ CBA3E € MATCMAaTHKOM,
Oecena, 0CO3HaHUE
Y DKCIIEPUMEHT B (PU3HUKE
- HE00XOIUMOCTH
Crioco0Ob1 U3MEpEeHUS https://resh.edu.ru/subject/lesson/58
1 IIpUMEHEHUI
(DMBUYECKUX BEITMYHUH 94/conspect/90070/ .
JIOCTHIKEHUH
AbcomoTHas H COBPEMEHHOI HayKu H
OTHOCHUTEJIbHAs . o
OMPELIHOCTI 1 https://resh.edu.ru/subject/lesson/58 | TEXHOJIOIHH
p . 94/conspect/90070/
U3MEPCHUHN (PU3HUCCKHIX
BEIUYNH
MonenupoBanue B .
(usike. Potb 1 MECTO 1 https://resh.edu.ru/subject/lesson/58
) 94/conspect/90070/
¢u3uku B
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dbopMHupOBaHHUH
COBPEMEHHOM HAYYHOH
KapTUHBI MUDA, B
IIPAKTUYECKOU
JEATENBHOCTH JIFOIEH

MexaHu4deckoe
nerxenne. Cucrema
oTCUeTa.
OTHOCUTENLHOCTD
MEXaHUIECKOTO
nerokeHud. [Ipsimas u
oOpaTHas 3a1auu
MEXaHUKA

https://educon.by/index.php/materia

Is/phys/kinematika

Paanyc-Bektop
MaTepuaibHON TOYKH,
€ro IpoeKIUU Ha OCU
KoopauHat. TpaekTopusi.
[Tepememnienue.
CkopocTts. Ux mpoekunu
Ha OCH KOOpJHHAT

https://educon.by/index.php/materia

Is/phys/kinematika

PaBHOoMepHOE
MPSMOJIMHEHHOE
nsuxkenue. ['papuueckoe
OTHCaHNE PABHOMEPHOTO
MPSIMOJIUHEHHOTO
JBUKEHUS

https://educon.by/index.php/materia

Is/phys/kinematika

10

Cnoxenue
IEpEMELIEHNN U
ckopocrel. Pemenue

https://educon.by/index.php/materia

Is/phys/kinematika

CIOCOOCTBYET UH-
TEJUIEKTYaJIbHOMY
Pa3BHUTHIO, JUCKYCCHH,
Oecena, JIEKIuA,
IPOCMOTP BHUJIEO,
Mpe3eHTalNH,
(hopMUPOBAHUIO
KPUTHYECKOTO U
JIOTHYECKOTO
MBIIIUICHHS,
CTPYKTYPUPOBaHUS
uHpopMauu u
BBIJICJICHUS TJIaBHOTO;
CTpEMJICHUS BBIOMPATh
palroHAIBHBIN MYTh
peleHs 3a1a41
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3aga4

11

HepasnomepHoe
IBIKeHne. MrHoBeHHas
CKOPOCTb. Y CKOpEHHE.
[IpssMmonHEHOE
JIBUKEHHE C TIOCTOSTHHBIM
YCKOpEHUEM

https://educon.by/index.php/materia

Is/phys/kinematika

12

I'paduueckoe onucanme
MPSMOJIMHENHOTO
JIBUKEHUS C
MTOCTOSIHHBIM
YCKOpEHUEM

https://www.legionr.ru/company/ko
pilka/178757/

13

CBo0OoHOE TTaieHNE.
Yckopenue cBOOOTHOTO
najcHusa. 3aBUCHUMOCTE
KOOPJAMHAT, CKOPOCTH,
YCKOPEHHS OT BPEMECHH H
ux rpaduKu

https://educon.by/index.php/materia

Is/phys/kinematika

14

JBmkeHue tena,
OpOIIEHHOTO TOJT YTIIOM
K TOPU30HTY

https://educon.by/index.php/materia

Is/phys/kinematika

15

KpusonuneitHoe
nBUKeHue. JIBIKeHue mno
OKPYXHOCTH. YTJIOBas 1
JTUHEIHAs CKOPOCTb.
[lepuox u yactora.
LlenTpocTpemMuTenbHOE U
IIOJIHOE YCKOPEHHE

https://educon.by/index.php/materia

Is/phys/kinematika

16

Pu3nYeCcKU NPAKTUKYM

croco0CcTByeT
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o teme «M3yuenue
HEPaBHOMEPHOTO
JBUKEHHE C 1IEJIBIO
onpe/eseHus
MIHOBEHHOU ckopocTh"

Pu3NYECKUN NPAKTUKYM
o teme «M3Mepenne
YCKOPEHUS IIPU
MPAMOJIMHEHHOM
PaBHOYCKOPEHHOM

MHTEJJIEKTYaJIbHOMY
pa3BUTHIO,
CTPYKTYpPUPOBAHHUS
uH(popMaLnu U
BbIJICJICHUS TJIaBHOTO;
CTpeMJICHUS BbIOUpAaTh
palMOHAIBHBIN ITYTh
pelieHus 3a1a4H,
dbopMupyeT cBs3b €
MaTeMaTHUKOMH, Oecena,

JBKEHUH 110 HAKJIOHHOU OCO3HaHHE
17 TIJIOCKOCTH" UITH HE00X0IMMOCTH
"UccmeqoBanne IIPAMEHECHUA
3aBHCHMOCTH ITYTH OT JOCTHKEHUH
BpPEMEHU IIpU COBPEMCHHOU HAYKHU U
PaBHOYCKOPEHHOM TEXHOJIOT Ui
JBAKEHUH"
DuU3NYECKUH TPAKTUKYM
o teme «M M3mepenue
YCKOpEHUs: CBOOOTHOTO
18 naneHus"” win
"N3yueHue IBUKEHUS
Tena, OPOIIEHHOTO
FOPU30HTAJIBHO"
O6o0weHue 1 CIOCOOCTBYET MH-
19 cHCTeMaTH3allHs 3HaHUM https://ed.ucon.b.v/ index.php/materia | TemIeKTyaTbHOMY
o teme "KunemaTtuka" Is/phys/kinematika Pa3BUTHIO, TUCKYCCHH,
(pe3epBHblii ypok) Oecena, neKus,
20 KonTtposnrHas pabota no IIPOCMOTP BHJEO,
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https://educon.by/index.php/materials/phys/kinematika

Tteme "Kunemaruka"

MpEe3EHTaLNM,
(hOpMHUPOBAHUIO
KPUTHUYECKOTO U
JIOTUYECKOTO
MBIILIJICHHUS;
CTPYKTYpUPOBaHUS
uH(popMalnU U
BbIJIEJICHUS TJIaBHOTO;
CTpeMJIEHUS BbIOUpaTh
palMOHAIbHBIN ITYTh
pelIeHus 3a/1auu

[IepBb1ii 3ak0H HproTOHA.
HNueprmanbHble CHCTEMBI
otcuéra. [IpuHnmn

https://educon.by/index.php/materia

21 OTHOCHUTEITLHOCTH Is/phys/dinamika
lanunes.
Heunepuuanbasie
CUCTEMBI OTCUETA
Cuua.
29 PaBHonelicTByOIIAS https://ed_ucon_.bv/index.php/ materia
cuna. Bropoii 3akon Is/phys/dinamika
HsroTona. Macca
23 B3aumopeiictBue Te. https://ed.ucon..bv/index.php/materia
Tpetuii 3akoH HetoToHa Is/phys/dinamika
[TpunHnun cynepno3unuu
24 cui. Pemenue 3anau Ha https://ed.ucon..bv/index.php/materia
IIPUMEHEHHE 3aKOHOB Is/phys/dinamika
HrroToHa
25 3aKOH BCEMHPHOTO https://educon.by/index.php/materia

CIOCOOCTBYET UH-
TEJUIEKTYJIbHOMY
pasBuTHlO, Oecena,
JIEKIIHSI, TIPOCMOTP
BUJICO, MPE3CHTALIHIA,
OCO3HaHUE
HE00XOIUMOCTH
MIPUMEHEHUS
NOCTHKEHUM
COBPEMEHHOM HaYyKH,
dbopMupoBaHHe
KPUTHYECKO-TO U
JIOTHYECKOTO
MBIIILJICHHUS;
CTPYKTYpPUPOBAHHUSI UH-
dbopManuu; CTpeMIICHH
BBIOMpATh
paloHaIbHBINA MyTh
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TATOTCHUSL.
DKBUBAJIEHTHOCTh
rpaBUTAlMOHHOM U
MHEPTHOM MacChl

Is/phys/dinamika

Cuiia TSDKECTH U

https://educon.by/index.php/materia

pelieHus 3a1a4u

26 CKOpEHHE CBOOOTHOTO .
yerop a Is/phys/dinamika
HaJICHUS
JIB>keH1ne HeOECHBIX T
" UX UCKYCCTBCHHBIX A A
97 crnviHiKos. [ensas https://educon.by/index.php/materia
yr - Hep Is/phys/dinamika
KOCMHYECKasi CKOPOCTb.
3akonsl Kemnepa
28 Cuna ynpyroctu. 3akoH https://educon.by/index.php/materia
I'yka. Bec Tena Is/phys/dinamika
Cuna tpenus. [Ipupona n
BHJIBI CHJT TPEHUSL. .
https://www.legionr.ru/company/ko
29 JIBY>KEHUE B )KUAKOCTH H ;
B pilka/93859/
rase ¢ yuéToM CHJIbI
COTIPOTHUBIICHUS CPEIbI
Hasienue. CIOCOOCTBYET UH-
30 I'mapocraTtnueckoe https://educon.by/index.php/materia | TemnekTyansHOMY
napienne. Cuia Is/phys/statika pasBuTHIO, Gecena,
Apxumena JIEKLUA, IPOCMOTP
AOGCOJIFOTHO TBEPJI0€ BHJICO, TIPE3EHTAIIUH,
31 teno. [loctynarensHoe u https://educon.by/index.php/materia | OCO3HaHUE
BpallaTeIbHOE IBUKEHHE Is/phys/statika HEOOXOIUMOCTH
TBEPJIOTO Tena MPUMEHECHHUS
32 MowmeHT cuibl https://educon.by/index.php/materia | AOCTHKEHHIT

OTHOCHUTCIIBHO OCH

Is/phys/statika

COBPEMEHHOH HaYyKH,
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BpaieHus. [limevo cubl

CloxeHue Cull,
MIPUJIO’KECHHBIX K
TBEepAoMYy Teiy. LleHTp

https://educon.by/index.php/materia

dbopMupoBaHue
KPUTUYECKO-TO U
JIOTMYECKOTO
MBIIILTICHHS,

33 .
TSDKECTH Tena. Y CJIIOBUS Is/phys/statika CTPYKTYPUPOBAHUA UH-
pPaBHOBECHS TBEPIOTO dbopManuu; CTpeMIICHHS
Tena. Buael paBHOBECHS BBIOMpPATH
34 Pemerme 3a1a https://educon.by/index.php/materia | PaOHOHAIbHBIN ITyTh
[IEHHA q .
8 Is/phys/statika pemcHus 3a1a9u
Pu3NYeCKU NPAKTUKYM
o teme «M3yuenue
35 IBIDKEHHUSA TEIA MO criocobeTsyeT
OKPYIKHOCTH ¢ WHTEJUICKTYaJIbHOMY
MOCTOSIHHOM MO MOJTYJIIO PasBUTHIO,
CKOPOCTBIO" CTPYKTYPUPOBAHUS
- nHpopMauu u
du3ndecKuil MPakKTUKyM
BBIJCJICHHS TJIaBHOTO;
o teme «M3mepenue
. B CTpEMJICHHS BEIOMPATH
paBHOJICHCTBYIOIIECH .
parMoOHAIBHBINA ITyTh
CHWJIBI TIPH JIBMOKCHUH
. peIIeHUs 3a/1a4H,
OpycKka 1o HaKJIOHHOM
" bopMUPYET CBS3H C
IUIOCKOCTH" WA .
36 MaTeMaTHKOH, Oecena,
MPOBEPKA TUIIOTE3BI O
0CO3HaHHE
HE3aBUCUMOCTHU
HE00XOIUMOCTHA
JBUKEHHS OpycKa 1o
N MIPUMEHCHHUS
HAKJIOHHOH IJIIOCKOCTH .
JOCTHKEHUN
Ha 3a/IaHHO€ PacCTOSIHHUE N
" COBPEMEHHOM HayKH U
OT €r0 MaccChl o
TEXHOJIOTHI
37 Pu3n4eCcKU IPAKTUKYM

o teme «MccinegoBanue
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CHILy yIIPYTOCTH,
BO3HUKAIOIINX B

MPYXHUHE ¥ PE3UHOBOM
oOpasiie, 0 ux
neopmarnuu’ uim
"N3yueHue NBUKEHUS
CHCTEMBI €JI, CBI3aHHBIX
HUTBIO, IEPEKUHYTON
yepe3 Jerkuit 6J0k"

38

Pu3NYEeCKU NPAKTUKYM
o teme «M3Mepenue
ko3¢ dumeHTa TpeHus
10 BEJINYMHE YTIOBOTO
ko3¢ punmeHTa
3aBucumoctu Frp(N)"
nin "Uccnenosanue
JBWKEHUS OpycKa 1mo
HAKJIOHHOM TUIOCKOCTHU C
MIePEMEHHBIM

ko3 durmenToOM
Tpenus"

39

Ouznyeckuil MpakTUKyM
o teMe «MccaemoBanue
yCIIOBUI paBHOBECHS
TBEPJIOTO Tea,
HMEIOIIETO OCh
BpauieHus"

40

O06006111EHNE U
CHUCTEMATHU3ALM 3HAHUI

CHOCOOCTBYET HH-
TEJUIEKTyaIbHOMY




o Teme "CraTuka
TBEpJIOTO Tena"
(pe3epBHBI1 YpOK)

pa3BI/ITI/IIO, I[I/ICKYCCI/II/I,
Oecena, JICKIIMS,
IPOCMOTP BHUJICO,

O06o061eHne u MIPE3CHTAIIHA,
CUCTeMAaTH3aIlHs 3HAHUHA (hOpMHUPOBAHUIO
4 o Teme "Jlunamuka" KPUTHUYECKOTO U
(pe3epBHBIHA YPOK) JIOTUYECKOTO
MBIIILICHHST,
CTPYKTYpPHUPOBAHHUS
KontponsHas padota no HHpOpMAIIY 1
42 teMme "JIMHAMEKA. BBIJICTICHUS TJIaBHOTO;
Cratuka TBepaoro tena" CTpeMJIEHHUsI BHIOUpAThH
parMoHaILHBINA MTyTh
pEIICHUS 3a/1a9H
Nmnynbc maTepuaibHOM
TOYKH, CUCTEMBI OCO3HAHME
43 E:{?;;ﬁigf;;ﬁfg https://e_ducon.bv/index.php/materia EGO6XOHHMOCTH
Is/phys/impuls PUMCHCHHA
MaTepHUaIbHBIX TOYCK. JOCTHXCHUI HayKH,
Teopema o ABMKEHUH dbopmupoBaHmIO
LCHTpa Macc JIOTUYECKOTO
Nmiynbe cuiiel u MBIIIICHHUS,
M3MEHEHUE UMITYIIbCca . ) CTPYKTYpPUPOBAHHUSI UH-
44 Tena. 3aKOH COXPAHEHUS :lt/tprs]:///e_ducoln.bv/mdex.php/materla dhopmanum; CTpeMIICHHS
uMmIynabsca. PeaktuBHOe SPISTMPLS BBIOMpATh
JIBUKCHHE paloHaIbHBINA MyTh
MomMmeHT uMIynbca ) i pCeLICHNA 3a1a'H,
45 MATEpHATLHOH TOIKH. https://educon.by/index.php/materia Gecena

IIpencrasnenue o

Is/phys/impuls
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COXpaHEHUU MOMEHTA
HMITYJIbCA B
LIEHTPaJIbHBIX IOJISIX

https://educon.by/index.php/materia

46 Pemenue 3amau Is/ohvs/imouls
PaGora cuibl Ha ManioM 1
Ha KOHECYHOM
47 MEePEMEICHUH. https://educon.by/index.php/materia
I'paduueckoe Is/phys/energy
Mpe/icTaBIeHHE pabOThI
cuJIbl. MOIITHOCTH CHJIBI
Kunernueckas sneprusi.
48 Teopema 06 n3MeHEeHUH https://educon.by/index.php/materia
KMHETUYECKOM SHEPrUU Is/phys/energy
MaTepHaibHON TOUKHU
IloTennmanepHEIE U
HEMOTEeHLIUAJIbHbIE CUJIBI. i )
49 TToTeHIUATbHAS SHEPIHA. https://educon.by/index.php/materia
Is/phys/energy
Bropas kocMuueckas
CKOPOCTh
Tpetbs kocMuyeckas
cKOpocTh. CBsI3b pabOTHI
HEMOTEHLIHUATIBHBIX CUJI C
50 M3MEHEHUEM https://educon.by/index.php/materia
MEXaHUYECKOM SHEpruun Is/phys/energy
CUCTEMBI TeJl. 3aKOH
COXpaHEHUs
MEXaHUYECKOU IHEpruun
51 Du3nyecKuil MPaKTUKYM croco0cTByeT
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o teme «M3mepenue
KMHETUYECKON SHEPrUU
110 TOPMO3HOMY ITyTH"

MHTEJJIEKTYaJIbHOMY
pa3BUTHIO,
CTPYKTYpPUPOBAHHUS
uH(popMaLnu U
BbIJICJICHUS [JIaBHOTO;
CTpeMJICHUS BbIOUpAaTh
palMOHAIBHBIN ITYTh
pelieHus 3a1a4H,
dbopMupyeT cBs3b €
MaTeMaTHUKOMH, Oecena,
OCO3HaHHE
HE00XOINMOCTH
MPUMEHEHUS
NOCTHKEHUN
COBPEMEHHOMW HAyKH U
TEXHOJIOTUI

Ynpyrue u Heynpyrue
CTOJIKHOBEHMUS.
52 VYpasuenue beprymiu
U UAcaIbHOU
JKUIKOCTH
O06o06uenne u ) )
o https://educon.by/index.php/materia
cUCTEMAaTH3alUs 3HAaHUI -
53 1o TeMe "3aKOoHEI Is/phys/impuls
Y https://educon.by/index.php/materia
COXpaHEHUsS B MEXaHUKE Is/phvs/ener
Is/pnys/energy
(pe3epBHBIl ypOK)
KonTponpHas pabota no
54 TeMe "3aKOHEBI

COXpaHEHUs B MeXaHUKe"

CIocoOCTBYET MH-
TEJUICKTYaJIbHOMY
pasBuTHIO, Oecena,
JIEKIIHSI, TIPOCMOTP
BUJICO, MPE3CHTALINA,
OCO3HaHUE
HE00XOIUMOCTHA
MIPUMEHCHHUS
NOCTHKEHUN
COBpPEMEHHOH HAYyKH,
¢dbopmupoBaHue
KPUTHYECKO-TO U
JIOTHYECKOTO
MBIIIIJICHHUS;
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CTPYKTYpUPOBAHUS HH-
dbopManuu; CTpeMIICHH
BbIOMpATh
palMOHAIbHBINA ITYTh
peleHus 3a1a4n

Passurne
MIPEACTABICHUH O
MIPUPOJIE TEIIOTHI.

https://educon.by/index.php/materia

55 : .
OCHOBHBIE II0JI0KEHUI Is/phys/molekuliarnaja
MKT. Juddy3us.
BbpoyHOBCKOE nBMXKEHNE
CrpoeHue ra3000pa3HbIX,
KUIKUX U TBep}II)IX TCJI. . .
56 T —— https://educon.by/index.php/materia
P val Is/phys/molekuliarnaja
B3aUMOIEHUCTBHS YaCTHUL]
BEIIECTBA
Macca u pazmepbl
57 MOJIEKYJT (ATOMOB). https://educon.by/index.php/materia
KomanuectBo BemecTna. Is/phys/molekuliarnaja
[Toctrosinnas ABoraapo
Temneparypa. TemioBoe i )
https://educon.by/index.php/materia
58 paBHOBecue. [lIkana S
Is/phys/molekuliarnaja
Lenbcus
https://educon.by/index.php/materia
59 Pewenue 3amay ; 5
Is/phys/molekuliarnaja
60 Wneansueiii ras. I'azoBble https://educon.by/index.php/materia
3aKOHBI Is/phys/molekuliarnaja
61 YpaBHenue Menaeneena- https://educon.by/index.php/materia

Knaneiipona. Pemenue

Is/phys/molekuliarnaja

CIOCOOCTBYET
HHTEJUICKTYATbHOMY
Pa3BHUTHIO, JUCKYCCHH,
Oecena, MpocMoOTp
BUJIEO0, (hOpMUpOBaHHE
OCHOB JKOJIOTMYECKOM
IrPaMOTHOCTH,
OCO3HaHHE
HE00XOINMOCTH
MIPUMEHEHHUS
NOCTHKEHUM
COBPEMEHHOU HayKH,
CTPYKTYpPUPOBAHHUS
uHpopManuu u
BBIICTICHUS TJIaBHOTO;
CTpeMJICHUS BHIOUPATh
paloHaIbHBINA MyTh
pellIeHus 3a/1a4u
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3aga4

AOcooTHas

https://educon.by/index.php/materia

62 TeMnepaTypa. 3aKon Is/phys/molekuliarnaja
JanpToHa
H3omporieccel B
63 HJICATIbHOM Ta3e ¢ https://educon.by/ind_ex.php/materia
MOCTOSTHHBIM Is/phys/molekuliarnaja
KOJIMYECTBOM BEIIECTBA
I'padmueckoe
MpEeACTABICHUE . .
64 H30TOILECCOB: https://educon.by/md_ex.php/materla
Is/phys/molekuliarnaja
M30TEepMa, U30X0pa,
n3obapa
65 OCHOBHOE ypaBHEHHE https://educon.by/index.php/materia
MKT Is/phys/molekuliarnaja
https://educon.by/index.php/materia
66 Pemenue 3amay ; .
Is/phys/molekuliarnaja
CBs13b a0COTIOTHOM
TEeMIIepaTypbl
TEPMOIMHAMHUYECKOU
67 CHUCTEMBI CO CpeJIHEH https://educon.by/index.php/materia
KHMHETUYECKOU 3Heprueit Is/phys/molekuliarnaja
MOCTYNAaTEeNbHOTO
TEIUJIOBOTO JABM)KECHUS €&
YaCTHUIl
Pu3n4eCcKUi NPaKTUKYM
68 1o teMe «M3yuenue
n3omnpouecca"
69 O0600611IEHNE U https://educon.by/index.php/materia
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cUCTeEMAaTU3alus 3HaHUN
o teme "OcuoBel MKT"

Is/phys/molekuliarnaja

O06o061IeHne 1
cUCTeEMAaTHU3alus 3HAaHNN

https://educon.by/index.php/materia

70 : .
o teme "OcnoBsl MKT" Is/phys/molekuliarnaja
(pe3epBHBI1 YpOK)
71 KonTpossHas padbora no
TeMme "OcuoBsl MKT"
TepMoauHamMuyeckast
cucTteMa. 3ajiaHue
BHEITHUX YCJIOBHUH JIJIs croco0cTByeT
TJ1 cucremsl. Buemnue WHTCJUICKTYaIbHOMY
1 BHYTpEHHHE Pa3BUTHIO, TUCKYCCHH,
. . IPOCM
79 napameTpsl. [TapameTpsl https://educon.by/index.php/materia Gecena, mpocMoTp
T/1 cucTeMbI KaK Is/phys/termodinamika BUJIEO, QopmMupoBanye
Cpe/iHUe 3HAYCHHS OCHOB 3KOJIOTHYECKOI
BEJINYMH, OTIMCHIBAIOIINX I'PaMOTHOCTH,
cd Ha 0CO3HaHHE
MHKPOCKOIIUYECKOM HeoOxomMocTH
ypOBHE MIPUMEHCHUS
NOCTHKECHUMN
HyneBoe nauano .
COBPEMEHHOU HayKH,
TEPMOJUHAMUKH.
. . CTPYKTYPUPOBAHUSA
Camonpou3BoJIbHAS https://educon.by/index.php/materia PYITYPHP
73 . uHpopMauu u
penakcanusa T/l cucteMbl Is/phys/termodinamika
BBIJEJIEHHS TTIaBHOTO;
K TEIJIOBOMY
CTpeMJICHUS BHIOUPATh
PaBHOBECHIO N
paroHaIbHBINA MyTh
Moens naeanpHOro raza . .
https://educon.by/index.php/materia | PCIICHAA 3aa91
74 B TEPMOJIUHAMUKE.

YcnoBus NMPUMCHUMOCTU

Is/phys/termodinamika
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3TOU MOJENN

75

YpaBHenue Menpeneena-
Knaneiipona u
BBIPAYKEHUE JUIS
BHYTPEHHEHN SHEprun

https://educon.by/index.php/materia

Is/phys/termodinamika

76

Beipaxenue s
BHYTPEHHEUN SHEPTUHU
OJHOATOMHOTO
WJICaJIbHOTO Ta3a.
KBazucrarnueckue u
HECTaTUYECKHE
MPOLECCHI

https://educon.by/index.php/materia

Is/phys/termodinamika

77

DnemeHTapHas paboTa B
TEPMOJAMHAMHUKE.
Brruucnenue paboTs Mo
rpaduky nmpoiecca Ha
pV-nuarpamme

https://educon.by/index.php/materia

Is/phys/termodinamika

78

Ternnonepenaya Kak
CI0Cco0 U3MEHEHUS
BHyTpeHHe# sHepruun T]]
CHCTEMEI 0€e3
COBEPILICHHS pabOThHI

https://educon.by/index.php/materia

Is/phys/termodinamika

79

Konsexius,
TEIIONPOBOTHOCTb,
U3ITy4YeHue

https://educon.by/index.php/materia

Is/phys/termodinamika

80

KonmuecTBO TEIIOTHI.
TermnoéMKoCTh Tena.

VY enpHast 1 MOJISIpHAs
TEeI0EMKOCTH BeEIlleCTBa.

https://educon.by/index.php/materia

Is/phys/termodinamika

CIocoOCTByET
HMHTEJUICKTYaAJIbHOMY
pasBuTHIO, Oecena, mpo-
CMOTp BHJIEO,
(hopMUPOBaHKUE OCHOB
9KOJIOTHYECKOH
rpaMOTHOCTH,
O0CO3HaHHE
HEOOXO0MMOCTH
MIPUMEHEHHUS
JOCTHKEHHUM CO-
BPEMEHHOU HayKH,
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VYnennHag Temiiora
CFOpaHI/ISI TOIIJINBA

Pacuér xonmuecTrBa

https://educon.by/index.php/materia

81 TEIIOTHI IIPU - -
P Is/phys/termodinamika
Terioneperaye
[Tonsitue 06 agabaTHOM . )
82 mportecce. Tlepshiii 3aK0H https://educon.by/index.php/materia
p - Lep Is/phys/termodinamika
TepMOI[I/IHaMI/IKI/I
KonnuecTBo TEILUIOTEI 1
83 paboTa KaKk MephI https://educon.by/index.php/materia
W3MEHEHNs BHYTPEHHEN Is/phys/termodinamika
sHepruu T/] cuctemsl
Bropoii 3akoH
TEPMOJUHAMUKH IS
PaBHOBECHBIX U . .
https://educon.by/index.php/materia
84 HEPaBHOBECHBIX .
Is/phys/termodinamika
MPOIIECCOB.
Heob6parumocth
MIPUPOIHBIX MTPOIIECCOB
[Tpuniumne! geicTBUs https://educon.by/index.php/materia
85 . .
TermnoBbix MamuH. KITJ] Is/phys/termodinamika
Maxcimanboe https://educon. by/index. php/materi
s://educon.by/index. materia
86 3naueHue KITJI. [ukn D . Y ; Bhp
Is/phys/termodinamika
Kapno
87 Pemenue 3amau
ODKOJIOTHYECKUE ACIIEKTEI ) )
https://educon.by/index.php/materia
88 HUCIIOIB30BaHU

TEIUIOBBIX JIBUTaTeIICH.

Is/phys/termodinamika

(hOpMUPOBAHUIO
KPUTHYECKOTO U
JIOTUYECKOTO
MBIIIUICHHS,
CTPYKTYPUPOBAHUS
uH(popmMaLuu;
CTpeMJICHUS BbIOMpaTh
palMOHAIBHBIN ITYTh
pelIeHus 3a1a4u
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TeroBoe 3arpsi3HEHUE
OKpYKarOLIEH CpeJIbl

89

Pemenue 3amau

https://educon.by/index.php/materia

Is/phys/termodinamika

90

O06o0061IeHNE U
CHCTEMAaTH3aIis 3HaHUH
10 TEME
"Tepmoaunamuka. Temo
BbIE€ MamrHa"
(pe3epBHBIt ypok

https://educon.by/index.php/materia

Is/phys/termodinamika

91

O06o0mmenue u
CUCTEMAaTH3aIsA 3HAHUH
10 TEME
"TepmMoarHAMUKA.
TenoBrIie MaIIMHEBL"

https://educon.by/index.php/materia

Is/phys/termodinamika

92

KonTtponpHas padoTa no
teme "TepmoanHaMuka.
TenmoBbie MaIMHEB"

93

[Tapoo6pazoBanue u
KOHJICHCAIIUSL.
Hcnapenue u KumeHue.
VY nenbHas Tennora
napoo6pa3zoBaHus

https://educon.by/index.php/materia

Is/phys/termodinamika

94

Hacrimennsie n
HEHACBIIICHHBIC TIAPhI.
KauecTBenHnas
3aBHCUMOCTb IIJIOTHOCTH
W JaBJICHUS
HACBIIIEHHOTO Mapa OT

https://educon.by/index.php/materia

Is/phys/termodinamika

CIocoOCTByET
HUHTEJUICKTYaIbHOMY
Pa3BHUTHIO, JUCKYCCHUH,
Oecefa, MPOCMOTP
BH/JICO, (DOPMHUPOBAHHE
OCHOB DKOJIOTHYECKOM
IPaMOTHOCTH,
OCO3HaHHUE
HEOOXO0MMOCTH
IPUMCHECHHUSI
JOCTHXKCHUH
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TeMIIepaTypsl, UX
HE3aBHUCHUMOCTE OT
00BEMA HACKIIIEHHOTO
napa. 3aBUCUMOCTh
TeMIIepaTyphbl KUIICHUS
OT IaBJICHUS B X KUIKOCTHU

BrnaxnocTs Bo3ayxa.
AOcoutoTHas U

https://educon.by/index.php/materia

95 ; ]
OTHOCHUTEJILHAS Is/phys/termodinamika
BJIAYKHOCTb
https://educon.by/index.php/materia
96 Pemienne 3amau ) )
Is/phys/termodinamika
TBépnoe Teno.
Kpucrannuueckue u . .
https://educon.by/index.php/materia
97 amopdHBbIE Tema. ; ;
. Is/phys/termodinamika
AHM30TPOTIHS CBOMCTB
KpHUCTANIOB
IImaBiaenue u
08 KpHUCTaJUTU3aLIUS. https://educon.by/index.php/materia
VenbpHasg TEIUIOTa Is/phys/termodinamika
mnaBneHus. Cyomumarus
Jlebopmaruu TBEPAOTO
Tena. PacTsokeHue u ) )
https://educon.by/index.php/materia
99 cxartue. Casur. Monyinb ; ;
Is/phys/termodinamika
IOnra. Ilpenen ynpyrux
nepopmanuit
Tennosoe pacmmpeHnue . .
o . https://educon.by/index.php/materia
100 AKUJIKOCTEN U TBEPABIX

TECII. AHFapMOHI/I3M

Is/phys/termodinamika

COBpPEMEHHOM HayKH,
CTPYKTYpPUPOBAHHUS
uH(popMaLnu U
BbIJICJICHUS [JIaBHOTO;
CTpeMJICHUS BbIOUpAaTh
palMOHAIbHBIN ITYTh
pelieHus 3a1a4u
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TEIUIOBBIX KOJICOaHUI
YaCTUI] BELIECTBA

101

[IpeobpazoBanue
SHEPTUU B (a30BHIX
nepexojax

https://educon.by/index.php/materia

Is/phys/termodinamika

102

YpaBHEHHE TETIIOBOIO
Oananca

https://educon.by/index.php/materia

Is/phys/termodinamika

103

Pemenue 3amau

104

[ToBepxHOCTHOE
HaTsKEHHE.
Kanunnsipueie sBieHus.
JaBienue moxg
HCKPHBJICHHOU
ITOBEPXHOCTHIO
*Kuakoctu. @opmyna
Jlanaca

https://educon.by/index.php/materia

Is/phys/termodinamika

105

OU3NYECKUH TPAKTUKYM
1o teme «M3mepenue
YIEIbHOU
TEIUIOEMKOCTHU" MIIN
"UccneqoBanue
IpoIriecca OCTHIBAHUS
BelecTna"

106

dusnueckuil NpakKTUKyM
1o teme «3yyenue
3aKOHOMEPHOCTEN
UCTIapeHUs
JKUIKOCTEH " Mn
"N3mepenue yaenpHON

CIocoOCTByET
HUHTEJUICKTYaTbHOMY
Pa3BHTHIO,
CTPYKTYpPUPOBAHHS
uHpopMauu u
BBIJICIIEHHS TJIABHOTO;
CTpeMJICHUS BIOUPAThH
palroHAIBHBIN MYTh
peIICHUS 3a/1a4H,
bopmupyer CBs3b €
MaTeMaTHKOMH, Oecena,
OCO3HaHHE
HEOOXOUMOCTH
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TEIUIOTHI IJIABJICHUS
apaa" win "M3mepenue
a0COJTIOTHON BIaXXHOCTH

BO3yXa U OICHKAa MAaCChbI

MapoB B MOMEIICHUH"
win "U3mepenune
ko3¢ punmeHTa
ITOBEPXHOCTHOTO
HaTsDKeHUs"

MIPUMEHEHHUS
JOCTIOKCHUH
COBpPEMEHHOM HayKH U
TEXHOJIOTHH

O060011eHNEe U
cucTeMaTu3anys 3HaHuH
1o Teme "ArperarHsie

https://educon.by/index.php/materia

CIOCOOCTBYET
HHTEIUIEKTYAIbHOMY
Pa3BUTHUIO, JUCKYCCHU,

107 o
COCTOSTHHS BEII[ECTBA. Is/phys/termodinamika Oecena, mpoCMOTP
®dazoBkIe Iepexoabl"” BHJI€0, GOPMHUPOBAHUE
(pe3epBHBIHA YPOK) OCHOB IKOJIOTHYECKOI
O6o00mmenue u I'PaMOTHOCTH,
CHUCTeMaTH3allusl 3HAHUI . . O0CO3HaHNe
108 | 1o Teme "ArperatHre https://educon.pv/mglex.php/materla HEOGXOIUMOCTH
Is/phys/termodinamika
COCTOSIHUSI BEIIIECTBA. NPUMCHCHUA
®dazoBble Iepexo " JOCTHKCHUI
COBPEMEHHOU HayKH,
CTPYKTYpPUPOBAHHUS
KounTponsnas pabora o HHGOPMAITHH H
109 | TM€ "Arperathsie BBIICTICHUS TJIaBHOTO;
COCTOSTHUSI BEILIECTBA. CTPEMIICHHA BEIGHDATS
®dazoBble IEpexoab” PAIHOHATBHBI TYTh
pellIeHus 3a/1a4u
110 DnekTpusalus Ten u eé https://educon.by/index.php/materia | cmocoOcTByeT

MPpOSABJICHUA.

Is/phys/electrostatika

HHTCJUICKTYAJIbHOMY
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DNEeKTPUYECKUM 3apsil.
JIBa BU/1a DIIEKTPUYECKUX
3apsanoB. [IpoBoaHMKY,
TMAIEKTPUKHA U
MOJTYITPOBOIHUKH

DneMeHTapHBIN
BIEKTPUYECKUI 3apsil.

https://educon.by/index.php/materia

111 ;
3aKkoH coXpaHEHUs Is/phys/electrostatika
ANEKTPUUECKOTO 3apsiaa
BzanmoneiicTeue . .
https://educon.by/index.php/materia
112 | 3apsmoB. Toueunsie .
Is/phys/electrostatika
3apsanbl. 3akoH Kynona
113 Pemenue 3amay
DIIEKTPUYECKOE TOJIE. ) i
. https://educon.by/index.php/materia
114 FEro neiictBue Ha ;
Is/phys/electrostatika
ANEKTPUIECCKUE 3aPSI/IbI
Hanpsixkénnocthb
ANEKTPUYECKOTO TTOJISL.
[TpoOupbIii 3apsn. JInaum i )
. https://educon.by/index.php/materia
115 | HanpsHKEHHOCTH .
Is/phys/electrostatika
ANEKTPUIECKOTO TTOJISL.
OnHopoaHoe
ANEKTPUYECKOE MOJIe
[ToreHmaapHOCTH
ANEKTPOCTATHYECKOTO ) )
https://educon.by/index.php/materia
116 noJia. Pa3zHocTts -
Is/phys/electrostatika
MOTEHIIAATIOB U
HaIpsKEHUe
117 [ToTreHuunanpHas sHEprust https://educon.by/index.php/materia

pa3BuTHIO, Oecena,
TIEKIUsI, TPOCMOTP
BUJICO, POpPMHUPOBAHUE
OCHOB 3KOJIOTMYECKOM
IPaMOTHOCTH,
OCO3HaHHE
HEO00XOIUMOCTH
IPUMCHCHHSI
JIOCTHKECHU I
COBpPEMEHHOM HayKH U
TEXHOJIOTHH,
(bOopMUPOBAHUIO
KPUTHYECKOTO U
JIOTUYECKOTO
MBIIIUICHNUS,
CTPYKTYPUPOBaAHUS
nHpopManuu u
BBIJICJICHUS TJIABHOTO;
CTpPEMJICHUS BEIOMPATH
parMoHAIBHBINA ITyTh
peIIeHus 3a1auu
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3apsiia B
ANEKTPOCTATUUECKOM
noje. ITorenmuan
AIEKTPOCTATUUECKOTO
oS

Is/phys/electrostatika

CBs13b HaPSDKEHHOCTU
0JISL ¥ Pa3HOCTH

https://educon.by/index.php/materia

118 OTEHITHAJIO .
TOTCHIHATOB U Is/phys/electrostatika
AIEKTPOCTATUUECKOTO
ToJIst
119 [IpuHnun cyneprno3unun https://educon.by/index.php/materia
AIEKTPUYECKUX TOJIEH Is/phys/electrostatika
120 Pemenue 3amay
[Tosie ToueuHoro 3apsiaa. . .
https://educon.by/index.php/materia
121 | Ilone paBHOMEpHO .
. Is/phys/electrostatika
3apsOKEHHOU chephl
[Tosie paBHOMEPHO
3apsSOKEHHOTO 10 00BEMY ) )
199 tana. Tlose PABHOMEDHO https://educon.by/index.php/materia
pa. Up p Is/phys/electrostatika
3apsOKCHHOU
OCCKOHEYHOM IIIOCKOCTH
IIpoBoiHUKH B
123 AJIEKTPOCTATUYECKOM https://educon.by/index.php/materia
mmoJie. Y cjaoBue Is/phys/electrostatika
pPaBHOBECHS 3apsIOB
JIMDIIEKTPUKHU U
1p4 | TOMYNPOBOIHUKM B https://educon.by/index.php/materia

QJICKTPOCTATUYCCKOM
I10JIC

Is/phys/electrostatika
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Konpgencarop.

ONeKTpOEMKOCTD . )
https://educon.by/index.php/materia
125 | konueHcaropa. .
i Is/phys/electrostatika
DNEeKTPOEMKOCTh
MIJIOCKOTO KOHJIEHCATOPa
[TapamiensHoe . .
126 COCIHHEHE https://educon.by/index.php/materia
Is/phys/electrostatika
KOHJIEHCAaTOPOB
IlocnenoBaTenbpHOE . .
197 COCIHEHIE https://educon.by/index.php/materia
g Is/phys/electrostatika
KOHJICHCATOPOB
128 DHeprus 3apsKEeHHOTO https://educon.by/index.php/materia
KOHJIEHCaTopa Is/phys/electrostatika
129 Pemenue 3amay
JIBro>KeHue 3apsiKEHHOM ) )
130 HACTIIEL B OAHODOIHOM https://educon.by/index.php/materia
1 JIHOPOZL Is/phys/electrostatika
ANEKTPUYECKOM TIOJIe
131 Pemenue 3amay
O060011IeHEe U
132 cucTeMaTu3anys 3HaHU! https://educon.by/index.php/materia
1o TemMe "DIEKTPUIECKOe Is/phys/electrostatika
nosie" (pe3epBHBIN YPOK)
O06006111eHNE U
133 cucTeMaTU3alys 3SHaAaHUH https://educon.by/index.php/materia
110 TeMe "DJNEeKTPUIECKOe Is/phys/electrostatika
noJe"
KontpoabHasg padora 1o
134 P P

TeMe "DIeKTpuYecKoe
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moie"

Cwuia toka. [locTossHHBIH
TOK. Y CIIOBUS

https://educon.by/index.php/materia

135 | cymecrronaiis Is/phys/elektricheskij-tok
IIOCTOAHHOT'O
ANEKTPUUECKOTO TOKA
136 HcTouHukH TOKa. https://educor?.bv/ ing_lex.php/ materia
Hamnpsoxenue u 9J1C Is/phys/elektricheskij-tok
3akon Oma 11t yyacTka ) i
137 e, DeKTpUecKoe https://educor?.bv/mg_lex.php/materla
Is/phys/elektricheskij-tok
COTIPOTHBIICHUE
3aBUCHUMOCTh
COIIPOTUBJICHHUA
138 OJHOPOTHOTO https://educor?.bv/inglex.php/ materia
MPOBOJIHUKA OT €ro Is/phys/elektricheskij-tok
JUTUHBI 1 TIIOIIAIH
MOTIEPEYHOTO CEUSHUS
VnenpHOE
139 COIIPOTUBJICHUE https://educor}. by/i n_d_ex. php/materia
BenecTBa. Pemnienue Is/phys/elektricheskij-tok
3a7a4
[TocnenoBarensHOE,
napajjieabHoe, https://educon.by/index.php/materia
140 } ”
CMeEIIaHHOE COEIUHEHUE Is/phys/elektricheskij-tok
MTPOBOTHUKOB
Pacuer pa3BeTBHeHHBVIX https://educon.by/index.php/materia
141 | »nexTpUYecKux Lenei.

ITpaBuna Kupxroda

Is/phys/elektricheskij-tok

JcKyccuu, Oecena,
JIEKIIHSI, TIPOCMOTP
BHUICO, MPE3CHTALINMH,
(bOopMUPOBAHUIO
JIOTHYECKOTO
MBIIIJICHUS;
CTPYKTYPUPOBAHUS
uHpopManuu u
BBIZCJICHHS TJIaBHOTO;
CTpPEMJICHUS BEIOMPATH
parMoHAIBHBINA MTyTh
peIIeHus 3a1auu
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142

Pemenue 3amau

Pabota 31eKTpruueckoro

https://educon.by/index.php/materia

143 .3 — y -
TOKa. 3aKoH JLroyis Is/phys/elektricheskij-tok
Jlenna
144 Pemrenue 3agau
MomHocTs
IEKTPUIECKOTO TOKA. ] )
145 TelI0BAS MOLIHOCTE https://educon.by/index.php/materia
m ’ Is/phys/elektricheskij-tok
BbIACIISIEMAs HA
pesucrope
146 Pemenue 3amay
O/1C u BHyTpeHHEE . .
147 O — https://educon.by/index.php/materia
p Is/phys/elektricheskij-tok
UCTOYHHKA TOKA
3axod OMa U1 MOJTHOM . .
148 (samKyTOif) https://educon.by/index.php/materia
yrow Is/phys/elektricheskij-tok
AIEKTPUICCKOM IIETTH
149 Pemenue 3amay
MOoIIIHOCTh UCTOYHUKA https://educon.by/index.php/materia
150 5 ”
TOKa Is/phys/elektricheskij-tok
151 | KopoTkoe 3aMbIKaHHE
Konpnencarop B uenu https://educon.by/index.php/materia
152 X "
HOCTOSIHHOT'O TOKA Is/phys/elektricheskij-tok
153 Pewenue 3amay
Pemrenne 3amau mo reme
154 "[TocTOSHHBIN
ANEKTPUYECKUH TOK"
155 Pertenue 3agad mo reme
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"I[TocTosHHBII
ANEKTPUUECKUH TOK"

Permenue 3amay mo reme

156 | "IlocrosHHBIHA
ANEKTPUUECKUH TOK"
Pu3NYECKUN NPAKTUKYM
o reme «Habmronenue
MPEeBpAIEHUS SHEPTUH
3apsHKEHHOTO
KOHJICHCATOPa B DHEPTHIO CIOCOOCTBYET

157 W3JIy4YEHHS CBETOBOA" HMHTCJUICKTyaJIbHOMY
unu "Pacnpenenenne Pa3BUTHIO,
HATPSDKCHUS TIPH CTPYKTYPHUPOBAHUS
[MOCJIENOBATEIHHOM uHpopMauu u
COCITMHEHU U BBIJICJICHUS TJIABHOTO;
KOHJIEHCAaTOPOB" CTpeMJIEHUS BBIOMpATh
DuU3HYECKUI TPAKTHKYM pallHOHAIIBHBIM ITyTh
o Teme «Mcenenoanue PCLICHNA 381290,
CMEUIaHHOTO opmupyeT CBsI3b C
COEIMHEHUSI PE3UCTOPOB" MaTeMaThKoH, becera,
win "H3mepenne 0CO3HAHUC

HE00XOIUMOCTH

158 | YACTPHOIO MIPUMEHCHUS
COIIPOTHBIICHUS §
POBOAHUKA" WK HOCTI/I’KGHHHV
"HccaenoBanme COBp@MGHHS)H HAYKU U
3aBHCHMOCTH CHIIBI TOKA TCXHOJIOTHH
OT HamapsHKSHUS JUIsI
JIaMITbl HaKaJTuBaHUs"

159 | ®usnueckuil npakTUKYM




o teme «M3mepenue
CUJIBI TOKA U
HaIpsHKEHUS B LIETIH
IIOCTOSIHHOTO OKa IIpU
MTOMOIIIM AHAJIOTOBBIX U
U (HPOBBIX
U3MEPUTEIIBHBIX
pudopoB"”

O060011eHNEe U
cUCTeEMAaTHU3alus 3HaAaHNN

https://educon.by/index.php/materia

CIOCOOCTBYET UH-
TEJJICKTYaIbHOMY

" .
160 | mo rewe "loctosmHus Is/phys/elekiricheskij-tok PASBHTHIO, ZHCKYCCHIL,
ANEKTPUUECKUI TOK Oecena, JIEKIuA,
(pe3epBHBIi ypOK) MPOCMOTP BHJIEO,
O6o0mmenue u MIPE3CHTAIIHH,
161 CHCTEMATU3ALUSA 3HAHUH https://educon.by/index.php/materia | $OpMHpoOBaHHUIO
no teMe "TlocToIHHEIN Is/phys/elektricheskij-tok KPUTHYECKOI'O U
ANEKTPUYECKUN TOK" JIOTUYECKOTO
MBIIIJICHHUS,
CTPYKTYpUPOBaHHUS
KounTponsnas pabora no uH(popMalnu U
162 teme "[locTosHHEBIH BBIACIICHUS TTIaBHOTO;
AJIEKTPUYECKUN TOK" CTpeMJICHUS BRIOUPATh
paloHaIbHBINA MyTh
pelIeHus 3a/1a4u
DnexTpuyecKas CIOCOOCTBYET
MIPOBOJMMOCTh ) ) HHTEJIEKTYaTbHOM
163 | pa3IUYHBIX BEIECTB. hteps.Jfecucon byfincex. php/materia pa3BHTHIO,}]COHGﬁCT}BIyeT

DNeKTpUUYECKUH TOK B
MeTasuiax.

Is/phys/elektricheskij-tok

coLMalM3annm, oecena
JICKIIHSI, TPOCMOTP
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CBepxmpoBOIMMOCTh

DNEeKTPUYECKUM TOK B

BUJICO, MPE3ECHTALINI
(dbopMHUpOBaHHE OCHOB

pacTBOpax M paciuiaBax https://ed bviindex.ohn/materi OKOJIOINYECKOH
s://educon.by/index.php/materia
164 | 51eKTpONUTOB. 3aKOHBI D L OVTINCEX. N I'PaMOTHOCTH,
Is/phys/elektricheskij-tok
®Dapanes s OCO3HaHUE
AJIEKTPOJIN3a HEO0OXOIUMOCTH
165 | MEKTPHIECKHH TOK B https://educon.by/index.php/materia | "PYMEHEHHA
raszax. Ilnazma Is/phys/elektricheskij-tok AOCTHXCHIN
N COBPEMEHHOW HAyKH U
DneKTpuyecKuil TOK B ) ) P . K
166 Bk c. Bax bl https://educon.by/index.php/materia TEXHOJIOTHH,
}6}M : yym Is/phys/elektricheskij-tok dbopMupoBaHue
IIpUOOPEI
JIOTHYIECKOTO
167 DIJIEKTPUYECKHUI TOK B https://educon.by/index.php/materia O ——
Is/phys/elektricheskij-tok ’
MOJIYTIPOBOIHUKAX s/phys/elektricheskij-to L py—
nHpopMauu u
. . BBIJICJICHUS TJIABHOTO;
168 [TosmynpoBOAHUKOBBIE https://educon.by/index.php/materia a 5 ’
pUOOPEI Is/phys/elektricheskij-tok CTpEMJICHH BRIOMPATH
palMOHANBHBIN YTh
pelieHus
DuU3NYECKUH TPAKTUKYM CIocoOCTByET
o reme «Habmronenue MHTEJJIEKTYaJIbHOMY
3JIEKTpou3a" Win Pa3BUTHIO,
"N3mepenue 3apsaa CTPYKTYpPUPOBAHHUS
OJIHOBAJICHTHOTO HOHA" uH(popMaluU U
169 nnu "HccienoBanue BBIJEJIEHHS TTIaBHOTO;

3aBUCHUMOCTH
CONPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TEeMIIEpaTypbl" WK
"Custue BAX mnona"

CTpEMJICHUS BBIOMPATh
palroHaAIBLHBIN MYTh
pelIeHus 3a/1a4H,
dbopmupyer CBs3b €
MaTeMaTHKOMH, Oecena,
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OCO3HaHHE
HEO0XOMMOCTHU
MIPUMEHEHUS
JOCTIOKCHUH
COBPEMEHHOM HayKH U
TEXHOJIOTHH

O06001IeHne 1
cUCTeEMAaTHU3alns 3HaAHNN

CIOCOOCTBYET
MHTEJJIEKTYaJIbHOMY
pa3BUTHIO,
CTPYKTYPUPOBAHUS
uH(popMalnu U
BbIIEJICHUS TJIaBHOTO;

170 o teMe "Tok B 1
< " Oecema, OCO3HAHUE
pa3IUYHBIN cpeax b .
. HEOOXOIMMOCTH
€3€pPBHLIN YPOK
(pesep ypor) MIPUMEHEHUS
NOCTHKECHUN
COBPEMEHHOMW HAyKH U
TEXHOJIOTHH
OBHIEE KOJIMYECTBO
1 170 16

YACOB II10 ITPOTPAMME




11 KVIACC

N KoanyecTBO 4acoB Peanuzanus
°
DJIeKTPOHHBbIE HU(PPOBHIE BOCIIUTATEIbHOI0
n/ Tema ypoka Bcer Kontposbusl | IIpakTHueckun
o0pa3oBaTejibHbIE PeCypChl noTeHUuaga
n 0 e padoThlI e padoTbl
ypoka
NMporpamMmbl
Bzaumopeiictrue
CIOCOOCTBYET UH-
MMOCTOSTHHBIX MAarHUTOB
TEJUICKTYaJIbHOMY
W IPOBOJHHUKOB C https://educon.by/index.php/materials
pOBOZ 1 ps:// v/ php/ /b pa3BuTHlO, Oecena,
TOKOM. MaruuTtHoe hys
JIEKIIHSI, TIPOCMOTP
moJte. I'unotesa
BHJICO,
Awmriepa o
MIPE3CHTAIIHH,
Bexrop marHuTHOM OCO3HAHME
uHAyKIuK. [IpuHmn HEO00XOINMOCTH
CYNEPHO3ULIUU 1 https://educon.by/index.php/materials/p IPUMEHEHHS
MarHUTHBIX MOJIEH. hys TOCTHIKEHHIH
JIuHUM MarHUTHOM COBPEMEHHOI
HHAYKIHH HayKH,
MaruauTHO€ 1oJ1e OPMUPOBAHUE
https://educon.by/index.php/materials/p (popmmp
MPOBOJTHUKA C TOKOM. 1 H KPUTHUYECKO-TO U
nys
OnbIT OpcTena JIOTHYECKOTO
Cuna Amnepa, eé ] ) MBILLIJICHHUS];
https://educon.by/index.php/materials/p
HarpaBJIeHUE U 1 H CTPYKTYypUpOBaHUsA
nys
MOJLYJTb uH-(QopmaIuu;
Pemienue 3agau 1 CTPEMJICHUS
BBIOMpATh
[IpumeneHue 3akoHa ) )
https://educon.by/index.php/materials/p palMOHABHBIH
Awmnepa. 1
hys IyTh PEIICHUS
DIEeKTPOU3MEPUTEIbH



https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys

bI€ IPUOOPHI

Cuna Jlopenua, eé
HaIlpaBJICHUE U
MOJyib. JIBHuKEeHUE

https://educon.by/index.php/materials/p

3aJa4u

7
3apsKEHHOW YaCTHIIbI hys
B OJTHOPOJHOM
MarHuTHOM TOJIE
8 Pemrenne 3amau
https://educon.by/index.php/materials/p
9 Pab6ora cunsl Jlopenma
hys
10 Pemrenue 3amay
MarauTHOe 1oJjie B
1 BEIeCTBE. https://educon.by/index.php/materials/p
deppoMarHeTrkHm, hys
rnapa- U 1MaMarHeTUKu
OCHOBHBIC CBOMCTBA
12 (heppoMarHeTUKoB. https://educon.by/index.php/materials/p
[Ipumenenue hys
(heppoMarHeTHKoOB
Pemenwne 3amag mo ] )
" https://educon.by/index.php/materials/p
13 TeMe "MaraurHoe
" hys
mnoJje
Pemenue 3amau o
14 TeMe "Maraurtoe
none"
SIBenune ] ) CIOCOOCTBYET MH-
. https://educon.by/index.php/materials/p
15 3IEKTPOMArHUTHOU TEJUIEKTYaJIbHOMY

nHayknuu. Ilotox

hys

pa3BuTHIO, Oecena,
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BEKTOPA MArHUTHOMN

WHYKIIUU
https://educon.by/index.php/materials
16 SIIC mzyKim ps:// y/ php/ /p
hys
3aKkoH ] )
. https://educon.by/index.php/materials/p
17 3JEKTPOMArHUTHOM
hys
nHaykuuu Papanes
Buxpesoe
P https://educon.by/index.php/materials/p
18 ANEKTPUUECKOE TOJIE.
hys
Toku ®dyko
9J1C un U B
A YK https://educon.by/index.php/materials/p
19 JBUKYIINXCS
hys
MIPOBOTHUKAX
20 Pemtenue 3amay
https://educon.by/index.php/materials
21 [IpaBuso Jlenma os:// v/ php/ /p
hys
NHAYKTUBHOCTD.
Karymxka
ym https://educon.by/index.php/materials/p
22 WHJIYKTUBHOCTH B
hys
IENU ITOCTOSIHHOTO
TOKa
Apnerne https://educon.by/index.php/materials/
s://educon.by/index. materials
23 camounaykuuu. JJC . Y Bk .
hys
CaMOMHIYKIINHI
DHeprusi MarHuTHOTO
24 I10JIS KaTYILUKHU C https://educon.by/index.php/materials/p

TOKOM.
QHGKTpOMaFHI/ITHOC

hys

JIEKLUSI, TIPOCMOTP
BU/IEO,
MpEe3EHTaLNM,
OCO3HaHHE
HEO0OXOIUMOCTH
MIPUMCHCHHS
NOCTHKEHUI
COBPEMEHHOU
HayKH,
¢dbopmMupoBaHue
KPUTHYECKO-TO U
JIOTUYECKOTO
MBIIIICHHST,
CTPYKTYpPUPOBAHHSI
uH-(hopmaIuu;
CTpEeMJICHUS
BBIOMpATh
palrOHAIbHBIN
MyTh PEIICHUs
3a1aun
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I10JIC

25 Pewrenue 3agau
Du3nyecKuin
MPAKTUKYM 10 TEME
"UccnenoBanue
MAarHUTHOTO TIOJISt CIoCcoOCTBYET
TOCTOSTHHBIX WHTEJUICKTYaJIbHO
n
26 ?;EZE;ZiB;H; https://educon.by/index.php/materials/p I::ITy PasBHTHIO,
c hys PYKTYpUpPOBaHHUS
CBOUCTB uH(popMalnu U
dheppomMarueTukoB" BBLIEIICHUS
i "HccnenoBanue [JTaBHOTO;
JeACTBYA CTPEMIICHUS
MMOCTOSIHHOTO MarHuTa BEIOMPATH
Ha PaMKy € TOKOM" palrOHAIbHBIN
duznyecKui MyTh PEUICHUS
MPaKTUKYM I10 TEME 3aJ1a4H,
"M3mepeHue Cuiibl dbopMupyeT CBA3b
Awmmnepa" wim C MaTE€MaTHUKOMH,
"U3yuenue Oecena, 0CO3HaAHUE
27 3aBUCUMOCTH CHITBI HEOOXOUMOCTH
Awmrepa oT cujbl Toka" MPUMEHEHUS
unu "OnpeneneHue NOCTHKEHUN
MarHUTHON UHAYKLIHUH COBPEMEHHOM
Ha OCHOBE U3MEPEHHUS HAyKH U
cuibl Ammnepa” TEXHOJIOTUI
dusnyeckuin
28 MIPaKTUKYM I10 TEME

"UccneqoBauue



https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys

SIBJICHUS
3JIEKTPOMArHUTHOU
WHIYKIIUU" WK
"Onpenenenue
WHIYKIIUA BUXPEBOTO
MarHUTHOTO Host"

duznueckui
MPAaKTUKYM 1O TEME

"UccmenoBanue
29 SIBJICHUS )
CaAaMOWHTyKIIHH" WIIA
"Coopka Moienu
AIEKTPOMArHUTHOTO
reseparopa"
O6o0mmenue u CIocoOCTBYET MH-
30 CHCTEMAaTHU3allH TEJUICKTYyaJIbHOMY
3HAHUH 10 TEME pasBuTHIO, Oecena,
"DnexkrpoauHaMuka" JIEKITHS,
dbopmupoBaHue
KPUTHYECKO-TO U
JIOTHYECKOTO
KontponbHas padoTa MBIIIIEHHS;
31 10 TeMe CTPEMIICHUS
"DnexkTpoauHaMuka" BBIOMpATh
palrOHAIbHBIN
MyTh PEIICHUS
3aa9n
32 Konebartenbnas https://educon.by/index.php/materials/p | CHOCOOCTBYET UH-

cucrema. CBOOOIHBIE

hys

TCIUICKTYAJIbHOMY



https://educon.by/index.php/materials/phys
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KoJIeOaHusI.
I'apmonunueckue
KoJIeOaHus

Kunemaruueckoe n

IIMHAMHAYECKOE . .
https://educon.by/index.php/materials/p
33 oITMcaHue
hys
KOJIEOATENBHBIX
NBIDKEHUN
DHepreTuyeckoe
onmncanue. BeBog
IMHAMHAYECKOTO
OITUCAHUS ) .
https://educon.by/index.php/materials/p
34 TapMOHUYECKHUX
. hys
KoJIEOAHUU U3 UX
SHEPTETUYECKOTO 1
KHHEMATHYECKOTO
OIMCAHUS
35 Ammunrynaa u daza https://educon.by/index.php/materials/p
KoJie0anuit hys
ITepuon u yacrora
koJsiebanuit. [lepuon
MaJbIX CBOOOTHBIX
KonebaHui ] )
https://educon.by/index.php/materials/p
36 MaTeMaTU4eCKOro
hys
MasTHuKa. [lepuon
CcBOOOIHBIX KOJIEOAHUH
MPYXKUHHOTO
MasgTHHUKA
37 3aryxarouue https://educon.by/index.php/materials/p

pa3BuTHIO, Oecena,
TIEKIUsI, TTPOCMOTP
BHJICO,
MpEe3EHTaLNM,
OCO3HaHHE
HEO0OXOIUMOCTH
IPUMCHCHHS
IOCTHKCSHUIT
COBPEMEHHOU
HayKH,
dbopmMupoBanue
KPUTHYECKO-TO U
JIOTHYIECKOTO
MBIIIJICHHST,
CTPYKTYpPUPOBAHHUS
uH-(hopmaIuu;
CTpeMJICHUS
BBIOMpATh
palrOHaIbHBIN
MyTh PEIICHUs
3a1auu
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KOJIEOAHU.
BrinyX1cHHBIE
Kxosiebanns. Pesonanc

38 ABTOKOICOAHUS

39 Pemenwue 3amau
VYpok-koHpepeHus
"MexaHu4ecKkue

40 KoJieOaHus B
MY3BIKJIbHBIX
MHCTpyMeHTax"
dusznvecKuit CIocoOCTByET
MIPAKTUKYM I10 TEME WHTEJUICKTYaJbHO
"U3mepenue nepuoa MY Pa3BUTHIO,

41 CBOOOJTHBIX KOJIEOAHUH CTPYKTYPUPOBaAHUS
HUTSHOTO U uH(popMaluu U
MPYXKUHHOTO BbIJICTICHUS
MasTHUKOB" IJIaBHOTO;

CTpeMJICHUS
BBIOMpATh
palrOHAIbHBIN
. MyTh pPelIeHus
DOuznveckui S —
MIPAKTUKYM I10 TEME T —
42 "[IpeoOpazoBanue

SHEPTUU B NPY>KUHHOM
MasTHUKE"

C MaTeMaTHKOM,
Oecena, 0CO3HAHHUE
HEOOXO0IMMOCTH
MPUMEHEHHUS
JOCTHKCHUH
COBPEMEHHOM



https://educon.by/index.php/materials/phys

HAaYKH U
TEXHOJIOTUN

O06o0011IEHNE U
cucreMaTrni3alusa

CIOCOOCTBYET UH-
TEJUICKTYaJIbHOMY
pa3BuTHlO, Oecena,

43 3HaHUU 0 TeMe
"MexaHu4ecKue TICKIHA,
O— CTPYKTYPUPOBAHUS

uH-popMauu
DNeKTpOMarHUTHBIE CrI0COGCTRYET HH-

44 Kosie0aHus. https://educon.by/index.php/materials/p TeJUIEKTYATEHOMY
KonebarenpHbIi hys paseuTHIO, Gecena,
KOHTYp JIEKIIUS, IPOCMOTP
®opmyna TomcoHa. BUJIEO,

CBs13b aMIUTUTY b IIpe3eHTALHil,

45 3aps1a KOHAEHcaTopa https://educon.by/index.php/materials/p | ocozmanme
C aMIUTUTYJOM CUJIBI hys HE00X0IMMOCTH
TOKa B KOJIeOATEIIHHOM IPHMCHEHHS
KOHTYpC NOCTHKEHUMN
3aKOH COXpaHEHUsI COBPEMEHHOM

46 3HEPTUU B UJCATTBHOM https://educon.by/index.php/materials/p | Haykwu,
KoJIeOaTeIbHOM hys dbopmupoBaHue
KOHTYpe KPUTHYECKO-TO U
3aryxarouiue JIOTUYECKOTO
DJIEKTPOMAarHUTHBIE MBIIICHUA,

47 KoJieOaHusI. https://educon.by/index.php/materials/p | CTPYKTYPHUPOBaHUA
Brinyxennsie hys vH-(popManuu;
3JIEKTPOMAarHUTHbIE CTPCMIICHHA
KoJnebaHus BBIOMpATH

48 ITepeMeHHBIH TOK. https://educon.by/index.php/materials/p | PAWOHAIBHBII
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Pesucrop u
KOHJIEHCATOP B LIENIH
[IEPEMEHHOT0 TOKa

Karymika
VHJYKTUBHOCTH B

https://educon.by/index.php/materials/p

49
e IIEPEMEHHOTO hys
TOKa
3akon Oma miist
. https://educon.by/index.php/materials/p
50 ANMEKTPUICCKON IIETTH
hys
MEPEMEHHOTO TOKa
MoimHocTs
MePEMEHHOTO TOKa.
51 AMIUTUTYIHOE U https://educon.by/index.php/materials/p
JIEUCTBYIONIEE hys
3HaUeHHE CHJIBI TOKA U
HanpsHKEHUS
59 Pe3onanc B https://educon.by/index.php/materials/p
AIEKTPUYECKON LTI hys
53 Pemtenue 3amay
neansupnif
TpaHchopmaTop.
IIpousBojcTBo, ) )
https://educon.by/index.php/materials/p
54 nepeaaya u
hys
norpebiaeHue
AIEKTPUUECKON
SHEPTUU
DKOJIOTHYECKUE PUCKU ) )
https://educon.by/index.php/materials/p
55 IIPY IPOU3BOJICTBE

QJICKTPOOHCPIUH.

hys

IIyTh PELICHUS
3a1a4u
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Kynbrypa
HCIIOJIb30BAHUS
JJIEKTPOIHEPIUH B

HOBCEIHEBHOU KU3HU

56 Pemenwue 3amau
o7 Pemenue 3anau
CIOCOOCTBYET
WHTEJUICKTYaJIbHO
MY pa3BUTHUIO,
CTPYKTYPUPOBAHUS
dusnueckuit uH(popMalnu U
MIPAKTUKYM I10 TEME BBIJICTICHUS
"UccnemoBanue TJIABHOTO;
MEPEMEHHOTO TOKa CTpEeMJICHUS
4yepe3 BBIOMpATh
MIOCJIEI0BATEIHHO paloHaIbHbIN
58 COCTMHEHHBIC MyTh PEIICHUS
KOHJICHCATOD, 3aJ1a4H,
KaTyIIKY U pe3uctop” dbopMupyeT CBSI3b
uiu "Uccnenosanue C MaTeMaTHKOM,
paboThl HCTOUHUKOB Oecena, oco3HaHUe
CBETa B IIeTIH HE00X0IMMOCTH
MepeMEeHHOro Toka" MPUMEHEHUS
NOCTHKEHUN
COBPEMEHHOM
HAyKH U
TEXHOJIOTUI
59 O6006mmenue u dbopmMupoBanue

cucreMaTulanus

KPUTHYCECKO-TO U




3HAHHUHU II0 TEME
"DJIeKTpOMarHUTHbIE
Kxosebanus"”

JIOTHYECKOTO
MBILIUICHHS,
CTPYKTYPHUPOBAHUS
uH-QopManuy;
CTpEeMIICHUS
BbIOMpATh
palrOHAIbHBIN
MyTh PEHICHUS
3aauu

Mexannyeckue BOJIHEL.

https://educon.by/index.php/materials/p

60 XapaKkTepUCTHKH X
s
MEXaHUYECKNX BOJIH e
61 CsoiicTBa https://educon.by/index.php/materials/p
MEXaHNYECKUX BOJIH hys
3BYK.
62 Xa}[/)I; epuc https://educon.by/index.php/materials/p
KTEPUCTUKHU
hys
3ByKa e
WNndpazByk u
63 yibpTpassyk. lllymosoe https://educon.by/index.php/materials/p

3arps3HEHUE
OKpY’KaIoIel cpe/ibl

hys

CIOCOOCTBYET UH-
TEJUICKTYaJIbHOMY
pa3BuTHIO, Oecena,
JIEKIIHSI, TIPOCMOTP
BU/IEO,
MpEe3eHTalNH,
OCO3HaHHE
HEO00XOINMOCTH
PUMEHEHUS
NOCTHKEHUMN
COBPEMEHHOM
HaYyKH,
dbopmupoBaHue
KPUTHYECKO-TO U
JIOTUYECKOTO
MBIIIIJICHHUS,
CTPYKTYpPUPOBAHHUS
uH-(popMaLuy;
CTpeMIICHUS
BBIOMpPATh
panrOHaIbHBIN
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IIyTh PELICHUS
3a1a4u

64

dusnueckuit
MPAKTUKYM MO TEME
"U3yueHne

MMapaMeTPOB 3BYKOBOM

BOJIHEI"

CIOCOOCTBYET
MHTEJUICKTYaJIbHO
MY Pa3BHTHIO,
CTPYKTYpPUPOBAHHS
uH(popMalnu U
BBIJICJICHHS
IJ1aBHOTO;
CTpPEMIICHUS
BbIOMpATh
palrOHAIbHBIN
MyTh PEIICHUS
3aJa4H,
dbopMupyeT CBA3b
¢ MaTeMaTHKOMH,
Oecena, 0CO3HAHUE
HE00XOIUMOCTH
MIPUMEHEHUS
NOCTHKECHUN
COBPEMEHHOM
HAyKH U
TEXHOJIOTHI

65

Pemenue 3amau

https://educon.by/index.php/materials/p

hys

66

ONEeKTpOMarHUTHbIE
BOJIHBL. M3nydyenue
3JIEKTPOMAarHUTHBIX
BOJIH

https://educon.by/index.php/materials/p

hys

CIOCOOCTBYET MH-
TeJIEKTYaJIbHOMY
pa3BuTHIO, Oecena,
JIEKLHSL, TPOCMOTP
BHJICO,
Mpe3EHTAaLNM,
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DHeprus OCO3HAaHHE
AIEKTPOMAarHUTHBIX ) ) HEO0OXO0UMOCTH
o https://educon.by/index.php/materials/p

67 BoJiH. CBOliCTBa X IpUMEHEHHUS
ANIEKTPOMArHUTHBIX e JIOCTYKCHHI
BOJIH COBpPEMEHHON
[kaia HayKH,
AIIEKTPOMArHUTHBIX dbopmupoBanue

68 BoJIH. [Iprumenenne https://educon.by/index.php/materials/p | KPUTHIECKO-TO 1
ANIEKTPOMArHUTHBIX hys JIOTUIECKOTO
BOJIH B TCXHUKE H MBIIIIJICHHUS;
OBITY CTPYKTYPUPOBAHHUS
[TpuHIUTIB! uH-(hopmaIuu;
DPaIHOCBA3H 1 CTpPEMIICHUS
TeJIECBUICHUS. . . BBIOMpATH

69 PaHoNOKALIHS. https://educon.by/index.php/materials/p PAIMOHANBHBIH
DNIEKTPOMAarHUTHOE — YT PCHICHAA
3arpsa3HEHHE 3ajaqu
OKpY’Karollen cpeJibl
KontponbHas padoTa

70 o teme "Koiebanus u
BOJIHBI"
Caer. 3akoH CIOCOOCTBYET MH-

71 IPAMOJIMHEIHOTO https://educon.by/index.php/materials/p | TemIeKTyaTbHOMY
pacipoCTpaHCHUA hys pasBuTHIO, Oecena,
CBCTa JIEKIUs, IPOCMOTP
Pemenue 3anau Ha BUJICO,

79 MIPUMEHEHHE 3aKOHa MPE3EHTALINH,
MPSMOJIMHENHOTO OCO3HaHUE
pacnpoCcTpaHeHHs HEOOXOIUMOCTH
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CBCTa

OtpaxeHnue cBeTa.

https://educon.by/index.php/materials/p

73 [Tnockoe 3epkaio.
hys
Cdepuaeckoe 3epkaio
[Ipenomiienue ceera.
AOCOTIOTHBIN U
OTHOCHUTEIbHBIN
MoKa3aTeib
74 npenomiuenus. [lonHoe https://educon.by/index.php/materials/p
BHYTpPEHHEE hys
OTpaKEHHE.
[IpenenvHblid yrou
MOJTHOTO BHYTPEHHETO
OTPAKEHUSA
Pemrenue 3agag Ha
75 MPUMEHEHHE 3aKOHOB https://educon.by/index.php/materials/p
OTPaXKEHUS U hys
MPEIOMIICHHUS CBETA
XoJ1 ny4der B IpU3Me.
76 Hucnepcus ceera. https://educon.by/index.php/materials/p
CJIOKHBIN COCTaB hys
6enoro cserta. L[Ber
JIunser. ®okycHoe
77 paccTosiHuE U https://educon.by/index.php/materials/p
ONTHYECKas cUia hys
JIMH3BI
IToctpoenne . .
. https://educon.by/index.php/materials/p
78 M300paxKeHuil B

JIMH3aX U UX CUCTEMax.

hys

IIPUMEHEHHUS
JIOCTHUKEHUHN
COBPEMEHHOM
HayKH,
dbopmupoBanue
KPUTHYECKO-TO U
JIOTUYECKOTO
MBIILIJICHHUS;
CTPYKTYpPUPOBAHHUS
uH-(popMaIuy;
CTpEeMJICHUS
BbIOMpATh
panrOHaAIbHBIN
MyTh PelIeHUs
3aaun
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VYBeauueHue JIUH3EI

Pemenue 3amay Ha

MOCTPOCHUE
79 n300pakeHui,
MOJTy4aeMBbIX C
IIOMOIIBIO JIUH3
80 I'ma3 xak onTuueckas https://educon.by/index.php/materials/p
cucreMa hys
Pemenne 3amauy.
[Ipenenst
81 MIPUMEHUMOCTH
reOMEeTPUYECKON
OINTHUKHU
82 CkopocTb cBeTa U https://educon.by/index.php/materials/p
METO/IbI €€ N3MEPEHUS hys
https://educon.by/index.php/materials/p
83 Jucniepcus cBera
hys
https://educon.by/index.php/materials/p
84 Hurepdepennus creta
hys
KorepenTnsie
HCTOYHHUKU. Y CIIOBHUSI ] )
https://educon.by/index.php/materials/p
85 HaOJIFOIEHUS
hys
MaKCUMYMOB U
MHUHHMYMOB
86 Pemenue 3amau
87 IIpumeHeHue https://educon.by/index.php/materials/p
uHTepEepeHITIN hys
88 Hudpaxius ceera https://educon.by/index.php/materials/p
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hys

HudpaxronHas
pemeérka. YciaoBue

https://educon.by/index.php/materials/p

89 HAOIIOAECHUS TJIaBHBIX hys
MaKCUMYMOB

90 Pemenue 3amau

01 1;222;?;22?12 https://educon.by/index.php/materials/p
[Tongapusanus cera fys

92 Pemrenue 3amay

93 CBeTOBBIE SIBICHUS B https://educon.by/index.php/materials/p
NIpUpoOAE hys
dusznvecKkuit CIocoOCTByET
MPAKTUKYM TI0 TEME HWHTEJUICKTYaJIbHO
"U3mepenue MY Pa3BUTHIO,
moxasares CTPYKTYPUPOBaAHUS

94 IIPEJIOMJICHHUS CTeKa" uH(popMaluu U
unu "Ilonyuenne BBIIEIICHUSA
n300pakeHus B IJ1aBHOTO;
CHCTEME U3 IJIOCKOTO CTPEMIICHHS
3epKayia U JIMH3bI" BBIOUpATh
duznueckuit panroHAIBHBIH
MIPAKTUKYM I10 TEME IIyTh pCIICHUA
"UccneqoBanue 3a7a4H,
3aBHUCHUMOCTH (opmupyer cBsi3b

% ¢dboxycHOTO C MaTeMaTHUKOH,

paccTosHUA OT
BelleCTBA (Ha MpUMepe
YKUJKUX JIMH3)" WA

Oecema, 0OCO3HAHUE
HEOOXOIUMOCTH
IPUMCHEHHUSI
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"N3mepenue JIOCTUKEHUIN
(dhoxycHOTO COBPEMEHHOM
paccTosTHUS HAyKH |
paccenBaronuX JuH3" TEXHOJIOTUI
duznueckuit
MIPAKTUKYM I10 TEME
96 "HabmroaeHne
Tudpakinm,
UHTEep(DEpEeHITNU U
noJisipu3aiuu ceera”
O60061enue u dbopmMupoBanue
97 CHUCTEMaTH3AIHS KPUTHYECKO-TO U
3HAHHH 10 TEME JIOTUYECKOTO
"OnTuxa" MBIIIIICHUS;
CTPYKTYPUPOBaAHUS
uH-(hopmaIuu;
KonTtponbHas padoTa CTPENVICHIA
98 BBIOMpATh
o teMe «ONTHKaY .
panMoHaIbHBIN
MyTh PEIICHUS
3a71a4yd
I'panwuIs! CIOCOOCTBYET MH-
MIPUMEHUMOCTHU TeJIEKTYaJIbHOMY
[IACCHHCCROH https://educon.by/index.php/materials/p pasBuTHIO, becena,
99 MEXaHUKU. 3aKOHBI hys JIEKIIHSI, TIPOCMOTP
ANEKTPOAUHAMUKH U BUJIEO,
TIPUHITUTT Mpe3eHTAIINIHA,
OTHOCHUTEILHOCTH OCO3HaHUE
100 | IToctynatsl https://educon.by/index.php/materials/p | HEOOX0AUMOCTH
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CIIELIMAILHOM TEOPUH hys IpUMEHEHHUS
OTHOCHUTEIbHOCTH JOCTHIKEHH I
[IpocTpancTBeHHO- COBpPEMEHHON
BPEMEHHOW MHTEPBAIL. HayKH,
[IpeoOpazoBanms dbopmMupoBaHHe
Jlopentua. Yenobite https://educon.by/index.php/materials/p KprmmmeeRo-To H
101 MPUYHUHHOCTH. : : : JIOTUYECKOTO
OTHOCHUTEIHHOCTD bys MBIIIIJICHUS;
OJIHOBPEMEHHOCTH. CTPYKTYpPUPOBAHHUS
3ameieHre BpeMeH! uH-(hopmanuu;
Y COKpAIICHUE JTHHBI CTpEeMJICHUS
DHEPTILT It INIYIbC https://educon.by/index.php/materials/p oupar: i
102 | penaTHBHCTCKOM : : : paloHaIbHBIN
YJACTHUIIBI hys OyTh PCIICHUA
CBs13b Maccel ¢ 3ajaun
SHEpruen u
103 HUMITYIECOM https://educon.by/index.php/materials/p
PETIATUBUCTCKON hys
YacTULIBI. DHEPrus
MTOKOSI
104 PaBHOBeCcHOE https://educon.by/index.php/materials/p CII0COBCTBYET HH-
TEIUIOBOE U3JIy4YeHUE hys TEITeKTYATEHOMY
105 3aKOH CMeELIeHUs https://educon.by/index.php/materials/p pa3BuTHIO, Oecena,
Buna hys JIEKLHSL, TPOCMOTP
106 I'mnoresa M. [lnanka o https://educon.by/index.php/materials/p | BHIEO,
KBaHTaX. GOTOHBI hys Mpe3EHTaLNM,
107 DHeprusi U UMITYIIbC https://educon.by/index.php/materials/p | ©CO3HaHHE
HE00X0IMMOCTH

¢dboToHa

hys
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Dotoaddext. OnbIThI

https://educon.by/index.php/materials/p

108 A.T. Cronerosa.
hys
3akoHb! hoTodhdhekTa
YpaBHeHue
OHHIITERHA 11
s https://educon.by/index.php/materials/p
109 doTorddekra.
hys
"KpacHas rpanuna"
dboTorddexra
JlaBiieHue ceera.
https://educon.by/index.php/materials
110 Omnsrtel 11. H. N ps:// v/ ohp/ /o
s
JlebGenena e
111 BomnHOBEIE CBOIiCTBA https://educon.by/index.php/materials/p
qaCTHIL hys
Bounnsr e bpoiiis.
JnmvHa BOJIHBI Ae ] )
. https://educon.by/index.php/materials/p
112 Bpoiins u pazmepsl
hys
o0JtacTy JIOKaJIN3alun
JBHDKYIIEHCST YaCTHUIIbI
113 Kopmyckynspao- https://educon.by/index.php/materials/p
BOJIHOBOM Jyalin3m hys
nbpakius
Jludppaxn https://educon.by/index.php/materials/p
114 JJICKTPOHOB Ha
hys
KpHCTa1ax
Creuuduka
W3MEpPEHUH B
115 MHKpPOMHPE. https://educon.by/index.php/materials/p
CooTHOIICHUS hys
HEOIPEIEIEHHOCTEN

I'eiizenOepra

IIPUMEHEHHUS
JIOCTHUKEHUHN
COBPEMEHHOM
HayKH,
dbopmupoBanue
KPUTHYECKO-TO U
JIOTUYECKOTO
MBIILIJICHHUS;
CTPYKTYpPUPOBAHHUS
uH-(popMaIuy;
CTpEeMJICHUS
BbIOMpATh
panrOHaAIbHBIN
MyTh PelIeHUs
3aaun
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Pemenue

116
rpaduueckux 3amaqy
Pemenne pacu€THEIX
117 P
3aJa4
Ousznueckuit CIOCOOCTBYET
MPAKTUKYM 10 TEME WHTEJUICKTYaJIbHO
"Onpenenenue MY Pa3BUTHIO,
HMITYJIbCA ¥ SHEPTUHU CTPYKTYPUPOBAHUS
118 PENATUBUCTCKUX uH(popMalnu U
gacTuIl (TIo BBIJCIICHUS
¢dboTorpadusim TpekoB TJ1aBHOTO;
3apsOKEHHBIX YaCTHUIL B CTpPEMIICHUS
MarHuTHOM moje)" BBIOMpATh
. palrOHATbHBIN
duznuecKuit
MyTh PEIICHUS
MPAKTUKYM I10 TEME
p M 3aJa4H,
"U3mepenue
N dbopMupyeT CBA3b
nocrosHHOM [11anka o
C MaTEMaTHKOH,
Ha OCHOBE
Oecena, 0CO3HAHUE
119 HUCCIIEI0OBaHUA
| HE00XOIUMOCTH
dhoTorddexra" nnm
. MIPUMEHCHUS
Hccnenosanue o
JIOCTHIKEHUH
3aBHCHMOCTH CHJIbI .
COBPEMEHHOI
TOKa Yepe3 CBETO MO/
HAyKH U
OT HarpspKeHus" N
TEXHOJIOTUH
KonTtponsHas paborta dbopmMupoBanue
120 1o Temam: "OCHOBEI KPUTHYECKO-TO U
CTO", JIOTHYECKOTO
"KopnyckynspHo- MBIIUICHNUS,




BOJIHOBOU ayann3m"

CTPYKTYPHUPOBAHUS
uH-(QopManuy;
CTpeMJICHUS
BbIOMpATh
palrOHAIbHBIN
MyTh PEHICHUS
3aauu

OTIBITHI IO
HUCCIIEI0OBAHUIO

https://educon.by/index.php/materials/p

121 CTpOEHHS aToMa.
hys
[InanerapHas mozaenp
atoma Pesepdopaa
199 Tocrynars Bopa https://educon.by/index.php/materials/p
hys
Bunael ciektpos.
123 CrnexTp ypoBHEH https://educon.by/index.php/materials/p
JHEPrUU aTtoma hys
BOJIOpOJIA
CrionTanHoe u ] )
https://educon.by/index.php/materials/p
124 BBIHY)KJICHHOE
hys
U3JIy4YCHHE CBETA
195 Jasep https://educon.by/index.php/materials/p
hys
Hyxnonnas mozaens
sapa I'eitzenOepra-
196 WBaneHko. 3apsag u https://educon.by/index.php/materials/p

MacCOBO€ YHCIIO Spa.
N30ToOMmHEI.
PagnoakTuBHOCTE

hys

CIOCOOCTBYET UH-
TEJUIEKTYaJIbHOMY
pasBuTHIO, Oecena,
JIEKIIHSI, TIPOCMOTP
BH/JICO,
Mpe3EHTaINH,
OCO3HaHHE
HEO00XOINMOCTH
MPUMEHECHUS
NOCTH)KCHUI
COBPEMEHHOM
HaYyKH,
dbopmupoBaHue
KPUTHYECKO-TO U
JIOTUYECKOTO
MBIIIIJICHHUS,
CTPYKTYpPUPOBAHHUS
UH-(hopmaIuu;
CTpeMIICHUS
BBIOMpATh
palrOHAIbHBIN
MyTh PEIICHUS



https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys
https://educon.by/index.php/materials/phys

127

3akoH
pPaavoaKTUBHOIO
pacnaga. CBoiicTBa
HMOHU3UPYIOIIETO
n3nydeHus. BiusHue
PaIOaKTUBHOCTH Ha
YKUBBIE OPTaHU3MBI.
Jo3nmerpus

https://educon.by/index.php/materials/p
hys

128

DHeprusi CBA3U
HYKJIOHOB B si/Ipe.
SnepHble CUIIBL.
Hedekt maccsl spa.
SAnepHble peakuuu.
SnepHbIE PEAKTOPBI.
[Tpo6Gmempr
YIPABISIEMOTO
TEPMOSAEPHOTO
CUHTE3A.
DKOJIOTHYECKUE
aCIEKThl Pa3BUTHS
SIIEPHOM PHEPTrEeTUKU

https://educon.by/index.php/materials/p
hys

129

MeTtompl perucTpanuu
M UCCIIETOBaHM
AJIEMEHTAPHBIX
YaCTHII.
dyHIaMEeHTaTbHbIE
B3aNMOJICHCTBHSL.
bapuonsbl, Me30HbI 1
JIETITOHEI.

https://educon.by/index.php/materials/p

hys

3aJa4u
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IIpencrasnenue o
CranapTHO# MOJIeH.
Ksapk-riroonnas
MO/IENb aJIPOHOB

duznueckuit
MPAaKTUKYM IO TEME

CIOCOOCTBYET
HHTCJUICKTYAJIbHO

"UccnenoBanue MY pa3BUTHIO,
CIICKTpa CTPYKTYpPUPOBAHHS
130 | pa3pexxeHHOTrO uHpOpMAIUU |
aTOMapHOTO BOJIOPOJA BBIIEIICHUS
Y U3MEpCHHE TJIABHOTO;
ITOCTOSTHHOM CTpEMJICHUS
PunGepra" BBIOMpATh
panroOHAIbHBIN
. MyTh PEIICHUS
duznueckuit
3a1a4y,
MPAKTUKYM 110 TEME
| p ™ dbopMupyeT CBA3b
Hccnenosanue o
C MaTEMaTHKOM,
pagroaKkTUBHOTO (OHA
Oecena, 0CO3HAHUE
131 C UCIIOJIL30BAHUEM
HE00XOIUMOCTH
no3umerpa' Win
MIPUMEHCHUS
"N3yuenue N
JOCTHKEHUN
MOTJIOIEeHUs OeTa- .
| COBPEMEHHOI
YaCTHUIL] ATFOMUHUEM
HAyKH U
TEXHOJIOTUH
®dusuka 3a npeaeramMmu CIOCOOCTBYET MH-
CrangapTHOU MOAETH. . TeJIEKTYalIbHOMY
132 http://school-collection.edu.ru

TémHasa Marepus u
TEMHasl SHEPIusl.

pa3BuTHIO, Oecena,
JICKIIHSI, TIPOCMOTP



http://school-collection.edu.ru/

EnuncTBO hmzmueckoit
KapTUHBI MUPa

133

Oransl pa3BUTHA
aCTPOHOMHH.
3HaueHue aCTPOHOMUHU

http://school-collection.edu.ru

134

[IpumennmocTsb
3aKOHOB (DU3UKH TSI
00BSCHEHUS PUPOIBI
KOCMHYECKUX
00BEKTOB. MeTO bl
ACTPOHOMHYECKUX
HUCCIIEI0OBaHUI

http://school-collection.edu.ru

135

CoBpeMeHHbIe
OTITUYECKUE
TEJIECKOTIHI,
paMOTENEeCKOIIBI,
BHeaTMocdepHast
aCTPOHOMHS

http://school-collection.edu.ru

136

Bun 3Bé31H0r0 Heba.
Co3sBes3nusl, sipKue
3BE31IBI, IUTAHETHI, UX
BUINMOE JIBH)KEHHUE

http://school-collection.edu.ru

137

CoiHeyHas cucreMa.
Comnnue. ConHeyHas
AKTUBHOCTb.
Hcrounuk suepruu
Connua u 3BE37

http://school-collection.edu.ru

138

3BE3bI, X OCHOBHBIE
XapaKTePUCTHKHU.

http://school-collection.edu.ru

BU/IEO,
MpEe3EHTaLNM,
OCO3HaHHE
HE00X0UMOCTH
MIPUMCHCHHS
JIOCTHKEHU I
COBPEMEHHOM
HayKH,
¢dbopmMupoBaHue
KPUTHUYECKO-TO U
JIOTUYECKOTO
MBIIIICHHST,
CTPYKTYPUPOBAHUS
uH-hopMaIuy;
CTpEeMJICHUS
BBIOMpATh
palrOHAIbHBIN
MyTh PEIICHUs
3a1auu
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Juarpamma
"CrIeKTpaJIbHBIN Kiacc
— CBETUMOCTD"

139

3Be3/1bI TJIABHOMT
IOCJIE0BATEIBHOCTHU

http://school-collection.edu.ru

140

Bnyrpennee ctpoenue
3B&311. CoBpeMEHHbIE
MIPEJICTABIICHHUS O
MIPOUCXOXKICHUH U
spostroriy CotHIa u
3BE3/1. DTalbl JKU3HA
3BE3]T

http://school-collection.edu.ru

141

Mneunsiii [Iyte —
Hama ["anakTuka.
Turbl raJakTuk.
YépHbie ObIphI B saApax
raJlakTUK

http://school-collection.edu.ru

142

Bcenennas.
Pacmupenue
Bcenennoii. 3akon
Xaooua. Teopus
Bosbiioro B3pbiBa.
PenukroBoe
W3IIy4eHHUE

http://school-collection.edu.ru

143

MacurradHas

CTpyKTypa BceneHnHoit.

Meraranaktuka

http://school-collection.edu.ru

144

duznueckuit
MPAKTUKYM I10 TEME

croco0CcTByeT
MHTEIUICKTYaJIbHO
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"HaOro neHust
3BE3HOTO Heba
HEBOOPYKEHHBIM
IJ1a30M C
HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX
MIPUIIOKEHHAN [Tt
omnpeeIeHus
IOJIOXKEHUS HEOSCHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIE CO3BE3IHS
CeBepHoOro

MY Pa3BUTHIO,
CTPYKTYPHUPOBAHUS
uH(popMaluu U
BBIJICIICHUS
TJIABHOTO;
CTpeMIICHUS
BBIOMpATh
palrOHAIbHBIN
MyTh PEUICHUS
3aja4d,
dbopMupyeT cB3b
C MaTEeMaTHKOM,
Oecena, 0Co3HaHHUE

TIOJTyIIapHst ¥ SIPKUE HEO0OXOUMOCTH
3BE36I" WIN MIPUMEHEHHUS
"Habmroneuus B IOCTHKEHUN
teneckon JIyHbl, COBPEMEHHOM
IJIaHeT, TYMaHHOCTeH HayKH U
1 3BE3HBIX TEXHOJIOT Ui
CKOruieHuin"
Hepewménneie CIIocoOCTBYET UH-
145 po0JieMbl TEJUIEKTYaJIbHOMY
aCTPOHOMHHU pa3BuTHIO, Oecena,
O60061menue u JIEKIIHSI, TIPOCMOTP
CHCTEeMaTH3alusl BHUJACO,
146 3HaHui. Ponb ¢pusnku MIPE3EHTALNH,
1 aCTPOHOMMHH B OCO3HaHUe
SKOHOMHUYECKOH, HE0OX0IUMOCTH
TEXHOJIOTMYECKO1, MIPUMEHEHUS




COLIMAIBHOU 1

NOCTH)KEHUH

ITHYECKOH cdepax COBPEMEHHOH
JEeATEIbHOCTH HAYKH,

YeJIoBeKa dbopmMupoBaHHe
O6o06mieHne u KPUTHYECKO-TO U
CUCTeMAaTH3aIH JIOTHYECKOTO
3HaHui. Poiabs u MmecTo MBIIIIICHHS;

147 (bMBUKH U ACTPOHOMUH CTPYKTYPUPOBAHUS
B COBPEMEHHOM uH-(hopmanuu;
HAyYHOU KapTHHE CTPEMJICHUS
MHpa BBIOMpATh
O606menne n palOHabHbII
cucTeMaTu3aIus IIyTh PCIICHHUA
3HaHui. Poib 3ajaqun
(bu3uvecKoit TeOpuu B
hopmupoBaHUHN
MpEJICTaBICHUN O

148 (bu3nvecKkoil KapTHHE
MHUPa, MECTO
(bU3NYEeCKON KapTUHBI
MUpa B 00IIEM psTy
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O
IPUPO/IC
O0o01enne u CHOCOOCTBYET HH-

149 CUCTeMaTH3aIHs TeJIEKTYalIbHOMY

3HAaHUH 110 TEME
"Kuuemartuka"

pa3BuTHIO, Oecena,
JICKIIHSI, TPOCMOTP




150

O0o0061IeHNE U
CHCTEMAaTHU3aLus
3HAHUH I10 TEME
"Kunemartuka"

151

O0o00611eHNE U
CHCTEMAaTHU3allHs
3HAHUU I10 TEME
"unamuxa"

152

O06o0mmenue u
CHCTEMAaTHU3aLUs
3HAHUH 110 TEME
"CraTuka TBEpI0TO
Tena"

153

O0o001menue u
CHCTEMAaTHU3allHs
3HAHHH 10 TeMe
"3aKOHBI COXpaHECHUS
B MexXaHHKe"

154

O06o001enue u
CHCTEMAaTH3alH
3HAHHH 10 TeME
"OCHOBEI
MOJIEKYJISIPHO-
KUHETHUYECKOM
Teopun"

155

O06o06mIeHNEe 1
CHCTEeMaTH3aIus
3HAHUM T10 TeMe
"TepMoauHaAMUKA.

BU/IEO,
MpEe3EHTaLNM,
dbopmupoBanue
KPUTHYECKO-TO U
JIOTUYECKOTO
MBIIIUICHHS,
CTPYKTYPHUPOBAHUS
uH-(popMaIuy;
CTpEMJICHUS
BBIOMpATh
panrOHAIbHBIN
MyTh PEIICHUS
3a1auu




TenmoBsie MamuHBL"

156

O6o06uienne u
cUCTeMaTH3aLus
3HaHUH 110 TEME
"ArperaTHble
COCTOSIHUS BEILIECTBA.
®da3o0BbIe nepexo bl

157

O06o00mmenue u
CHCTEMAaTU3allHs
3HAHUH 110 TEME
"DnexkTpuueckoe
mose"

158

O06o0menne u
CHCTEMAaTHU3allHs
3HAHHH 10 TEME
"TTocTOSSHHBIN
AIEKTPUYECKUN TOK"

159

O06o06meHNEe 1
CHCTEMAaTU3alH
3HaHu# 1o TeMme "Tokn
B pa3JUYHBIX cpenax”

160

O06o0011IEHNE U
CHCTEMATHU3aLIH
3HAHMH 10 TeMe
"MarnaurtHoe noJje"

161

PesepBHBIN ypOK.
O06o06mIeHNEe 1
CHCTEeMaTHU3aIus
3HAHMUH IO TEME

CHOCOOCTBYET HH-
TEIUIEKTyaIbHOMY
pa3BuTHIO, Oecena,
JIEKIUS, TIPOCMOTP




"DJIeKTpOMarHuTHas
UHyKIus"

162

PesepBHBIl ypOK.
O0o00611eHNE U
CHCTEMAaTHU3alIH
3HAHUH I10 TEME
"MexaHn4ecKue
KoneOanus"

163

PesepBHBIl ypOK.
O06o06meHne u
CHCTEMAaTU3allHs
3HAHHH 10 TEME
"DneKTpOMarHUTHbIE
KosieOaHus"

164

Pe3epBHbIit ypok.
O0o00menne u
CHCTEMAaTH3allHs
3HAHHH 10 TeME
"MexaHn4ecKHe u
AJIEKTPOMArHUTHBIC
BOJIHBI"

165

PesepBHbIil ypok.
O06o0011IEHNE U
CHCTEMATHU3aLIH
3HAHMH 10 TeMe
"OnTuka"

166

PesepBHBIN ypOK.
O0o0enne u
CUCTEMAaTH3aLMs

BUJIEO,
MpEe3EHTaLNM,
OCO3HaHUE
HEO0OXOUMOCTH
MIPUMEHEHUS
JIOCTHKEHU I
COBPEMEHHOM
HAYKH,
dbopmupoBanmue
KPUTHUYECKO-TO U
JIOTUYECKOTO
MBITIICHNUS,

CTPYKTYPUPOBAHHUS

uH-hopMaIuy;
CTpEeMJICHUS
BBIOMpATh
palrOHAIbHBIN
MyTh PEIICHUs
3a1auu




3HAHUH 110 TEME
"Ocuossl CTO"

167

PesepBHBIl ypOK.
O06o0menue u
cUCTeMaTH3aLus
3HaHUH 110 TEME
"KopnyckynsipHo-
BOJIHOBOM Jyanu3m"”

168

PesepBHBIl ypOK.
O06o0menue u
CHCTEeMaTH3aIIsI
3HAHUH 110 TEME
"du3mka atoma"

169

Pe3epBHbIi ypok.
O0o00menne u
CHCTEMAaTHU3allHs
3HAHHH 10 TEME
"du3uKa aTOMHOT'O
siIpa M DJIEMEHTAPHBIX
qacTuir"

170

Pe3epBHbIi ypok.
O060011IEHNE U
CHCTEMATHU3aLIH
3HAHMH 10 TeMe
"DJIEMEHTHI
actpoduzuxu”

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16




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

» dusuka, 10 kinacc/ I'paués A.B., Iloroxes B.A., Caneuxuiit A.M., bokoB
[LIO., O6uiecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M3aaTeIbCKUil HEHTP
«BEHTAHA-T'PA®»; Axtinonepuoe obiiectBo «M3aaTenbcTBO
«IIpocseienue»

» dusuka, 11 kiacc/ I'paués A.B., Iloroxes B.A., Caneuxuiit A.M., bokoB
I1L.1O., O61iecTBO C orpaHUYEHHON OTBETCTBEHHOCTHIO M3narenbekuii eHTp
«BEHTAHA-T'PA®»y; AxtinonepHoe obmiectBo «M3aaTenbcTBO

«HpOCBGHIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
I'.H.Cremanona "Co6opuuk 3ama4 o ¢usuke jisg 9-11 kimaccos", Mockaa,
ITpocsenienue, 1996

A.Il.PeiMkeBnu "3amaunuk 10-11 kimaccsl", Mockga, JIpoda, 2007

H.N.T'onpadap6 "duszuka 10-11 xnaccesr, Mocksa, Ipoda, 2006

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://infourok.ru/sbornik-laboratornyh-rabot-po-fizike-dlya-10-klassa-
6729455.html

https://xn--80akelmhOi.xn--plai/otkritii-urok



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
http://school-collection.edu.ru/catalog/rubr/bf5c59d6-a562-2c61-9d98-

139ac12015dd/114736/?
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