MHHHCTEPCTBO HPOCBELUEHHS
POCCHHCKOH ®EJIEPALIHH
Jenapravent obpasonanus u waysn Tiomencxoit obaacry

Ynpanaenne obpa1onaRHE AIMNNNICTPAHIN Trmenckoro mynsunnaienors oxpyTa
MAOY Bunnmncxan COLL uw. Kosaanuyka

PACCMOTPEHO COIIACOBAHO YTBEPAIEHO

wa wacesarm MO yanreaci AMCCTHTCAD JINPEKTOPA Jnpextop MAOY
MATCMATINH, HHPOPMATHEN 1 Bursimmncxoit COLL ye

Gz i&%

e TAlewencxas *#¢ M B Heynokoena LAY T T—
7
[porowns Nel o1 )b aﬂ‘ﬂl.’ozfl r o2 ur}tum r. ":r//a:l)t‘m 2026 1.

PABOYAS NMPOIPAMMA
(1D 10769035)
yueGroro npeasera «@inuga. YeayGndnmai yposcnps

anx obysasoamxes 10-11 xraccon

pe Baswm, 2026¢,



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 (enepanbHOl paboueld mporpamMMbl BocniuTanus U KoHmeniuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/eiioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHHusi, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUS CBOMX HHTEJUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme mno Qusuke omnpenenstoTcs IUTAaHUPYEMBIE pPe3yJbTaThl
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 TPEJAMETHBIM pe3yJibTaTaM OOY4YarolIMXCs, OCBOMBIINX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI M0 T0JIaM 00yUYCHHUS;

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 pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH 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 HauOoisiee OOLIMX 3aKOHax MPUPOJbI, BBICTYyNAas 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 (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBICHUHM, HM3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHUsI HOBBIX MaTEpPHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpeIHEro 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

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

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3konocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

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 mpouecca. s yrimyOGiaéHHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IaBa cmocoba peanuzanuu  (pU3MUECKOro TpakThukymMa. B mepBoM cimydae
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 uzyudeHus: paszaena (temsl). [lpu sTom mon pabGoramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
1abopaTopHBIX paboOT M MpaKTUKyMmMa MpPEJICTaBlIeHAa eIMHBIM TepeuyHeM. Bbribop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUsI WM OCHaleHus kaOuHeTa ¢usuku. Ilpm stom obecreymBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM ag pacu€THBIX 3a/a4 MPUOPUTETOM SIBISIOTCS 3a7add C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MPUMEHEHNE 3HAHUN U3 pa3HbIX pa3fenoB. s kauecTBEHHBIX 3a/1a4
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 DPI'OC COO k MarepuaibHO-
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 OOOpYJOBaHHE MJIS BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMme IO
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JEMOHCTpAIui s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
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 MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOJBI, pa3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTEePUH U PYyHIAMEHTAILHBIX 3aKOHOB (PU3UKHU;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

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

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOHBIX 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 QU3MKM Ha YPOBHE CpeTHEro 00111ero o0pa3oBaHus:

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

dbopMuUpoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS JIJISi OOBSICHEHU S
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
¢u3nyeckoil Mojenu, aJeKBaTHOM YCIOBHUAM 3aJadd, B TOM 4HCIE 3ajad
WHKXEHEPHOI'O XapaKTepa;

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

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(Gu3NYEeCKNX OSKCIIEPUMEHTOB, aHaldW3a MW HUHTEepIpeTrauuud uHPoOpMaIu,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

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



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ (hU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydyeHus: yudeOHoro mnpeamera «®Pus3uka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢usuku (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).

[Ipennaraemsplii B mporpamme Mo (¢U3MKE MepeyeHb Ja0OpPaTOPHBIX M
NPAKTUYECKUX padoT SBIsSETCS PEKOMEHJOBaHHBIM, YYUTENb JeJaeT BBHIOOD
NpOBEJEHUsT JIaDOPAaTOPHBIX pPabOT U OMNBITOB C YYETOM HWHIUBUIYATIbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

Pabouas nmporpamma no ¢usuke mis ooyuarommxes 10-11 kmaccon
cocTaBlieHa ¢ yué€ToM paboueil mporpammel Bocnutanust MAOY BunsuiauHckon
COII um. KoBanbuyka Ha 2026-2027 y4eOHBbIH Tof.



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).

[lorpemHnoct  u3MepeHuid  puznueckux  BeauuuH  (aOcCoyifOTHAs U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI
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(dpoBoil naboparopueit mo duszuke. [Ipumepsl u3MepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIieHii U CI0KeHHEe CKOPOCTEH.

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

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOIr0 TMOJ YIJIOM K TOPHU30HTY. 3aBHCUMOCTb KOOPJHMHAT, CKOPOCTU U
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTelbHOE (TaHM€HUIUAIBHOE) U MOJHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

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

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa 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 cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

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

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 BPEMEHU IMPU PABHOYCKOPEHHOM
JIBUKECHHH.

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

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

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

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

Tema 2. /lunamuxa.



IlepBeiit 3akoH HbroroHa. MHepumanbHble cuctemsl otcu€ra. I[IpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJIEHTHOCTh TI'PABUTALMOHHON W
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKeHHE
HeOEeCHBIX Tell U UX cyTHUKOB. 3akoHbl Keruiepa. [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 OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenue. I'mapocratnueckoe aaBieHue. 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 naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACChI T€JIa HA €T0 YCKOPEHUE B MHEPLUUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomast, NPAKMUKYM.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

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



UccnenoBanne 3aBUCUMOCTH CHJI YINPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

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 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teyna. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpaiieHus. Ilnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTENIBHBIN KpaH, peléTyaTbie KOHCTPYKITUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpyrnpoBanue KpOHIITEHHOB U PACUYET CUIT YIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

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 MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBI€HUE paOOThl CHUIIBI.

MOIIHOCTh CUIIBI.

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



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTenuuanbHast sHEeprust ynpyro aeGopMupoBaHHON NpyxuHbl. [loTeHunanpHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHUYeCKOM
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: TBUKEHUE 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 mpeBpallieHrs] KUHETUYECKOM U IIOTEHIMAJIbHOW SHEPrUil IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTA MOJEIH AJIEKTPOMOOWIS W MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX



Mojeneil. Macca u pasmepbl Mojekyd (atomoB). KoaudecTBO BellecTBa.
[ToctostnHass ABorajpo.

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

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npeJ/iCTaBlIeHUE U30IPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

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

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ 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.

HccnenoBanue 1mporecca YCTAaHOBICHHUSI TEIUIOBOIO PAaBHOBECHUS IpH
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOsIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KiianeiipoHa U BBIpa)KEHUE I BHYTPEHHEH SHEPTHH.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHasi pabora B TepMOAMHAMUKE. Beruncienne paboTel o rpaguky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
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 KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKkOH TepMOAMHAMUKU. BHyTpeHHsas odHeprus. KoauuectBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabara. AGCOOTHAS TeMIeparypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3Hauenune KIIJI. [{ukn Kaphno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

Bo3nymiHoe oraumso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenpHON TEIUIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanus. McnapeHue u kuneHue. YenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanuu TBEpHOro Tena. Pactsokenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

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

[IpeobpazoBanue 3Hepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJIOTUYECKHME IIPOLECCHI:  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.



Kanunnsapuslie siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS JKUIKOCTEM.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOwra.

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

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfoB. I[IpoBOINHMKH, HOHMAIEKTPUKA U MOJYIPOBOJHUKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

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

HanpspokéaHocts  amekTpudeckoro  moss.  [IpoOGubrit  3apsa.  Jluauum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyecKoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTHU
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy miapa. Ilome paBHOMEpPHO 3apsiKEeHHOM
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

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

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3aps>KEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSKECHHBIX IIAPUKOB.

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

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

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 (HaTIpsKEHUS) 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.

[TocnemoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



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

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

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

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAMPSDKEHUS.

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 COITPOTUBJICHUS MPU MMOCTOSHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMM 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 npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

NccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHMKA 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
MPOBOJIMMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb COINPOTUBJICHUS METAIJIOB 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 JIJIEKTPOJIUTAX. DJIEKTPOJUTHYECKAS IUCCOLMALINS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

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

TexHuuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opas3psiiHbIC
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: 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 0JHOBAJICHTHOIO 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, BETPbI, 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, BOAOMET U JPYrHe), JBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allHuTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
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
MarHATHBIX TOJIEW. JINHUM MarHUTHOM MHAYKIIWH.

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 noJjie. PaGoTa cuibl JlopeHna.

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



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENU 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, nabopamopnsie padbomul, 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.

Konebarensuasa cucrema. CBoOOIHBIE KOI€OaHUS.

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

Amvmntyna u (aza konebanuid. CBsI3b aMIUIUTYIbl KOJEOAHUN HCXOJTHOM
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.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

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

TexXHUYeCKHEe YCTPOWCTBA M TEXHOJOTHYECKHUE IMPOLECCHI: AIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

I'enepaTop He3aTyXarOUIMX JIEKTPOMArHUTHBIX KOJIEOaHHI.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHJyKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOP, KAaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpojoJibHbIE BOJIHBL. llepuos, CKOpOCTh pacHpoOCTpaHEHHs M JJWHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3JIYyYEHHUS 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. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

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

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 naTepdepennnu u qudpakiini 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,
pesioMIIeHUE, O pu3anus, Tudpakius, “HTephEpeHITHS.

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.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

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

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcusi cBera. CloxHBIA cocTaB O€IOro CBETa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepUuYecKOr JTUH3bI OT €€ I'€OMETPUU U OTHOCUTEIIBHOTO
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
coOUparoUUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

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

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MHUHHUMYMOB B HWHTePQEPEHIIMOHHOU
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonspuzanus ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeioMieHus 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.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmukKym.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

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

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue nzo0paxeHus: B CUCTEME U3 MIIOCKOTO 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 naTepdepeHInm J1a3epHOTO U3TYUYCHHS HA JIBYX IIETISAX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI crienMAIbLHON TEOPUU OTHOCUTEJIbHOCTH.

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

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

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

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



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

YyeHnyeckuil 3KCIEPUMEHT, J1a00paTOPHBIE paOOThI, 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 uznydeHue (M3iydeHue abCOJMIOTHO YEPHOTO Teja).
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 YACTHOCTH, [IaBJICHHME CBeTa Ha abCOJIOTHO
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-
BOJIHOBOU ayanu3Mm. Jludpakius 371eKTPOHOB Ha KpUCTAJIIAX.

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

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

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

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 norsioimienue 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 TEXHOJIOTMYECKUE IIPOLECCHI: CIEKTPaIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

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

Hyxknonnas Monens sapa IeitsenOepra—lBanenko. 3apsa supa. MaccoBoe
yucio 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
opranu3Mbl. EcrectBeHHbil poH 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 YHEPTrEeTUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX 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 przmdeckoit KapTHHBI MUPA.

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

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, nPAKMUKyMm.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



DTtansl pa3BUTHS ACTPOHOMUU. [IpUKIIaiHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, TUIAHETHI, UX BHIANMOE
JBH>KCHUE.

Conneynas cucrema.

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

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IMOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
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 v kBazapbl. UEpHBIE ABIPHI B siApax
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.

HaGmonenust B Tenmeckon JIyHBI, IIaHeT, TYMaHHOCTEH U 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTENIbHBIE TIOTPEIIHOCTH U3MEPEHUN (DU3NYECKUX BEIUYHH.
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).

0O0o0maomee MoOBTOPEHUE.



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

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,  OOBSICHUTENIHOH M  MPOTHOCTUYECKON  (PyHKIUI
¢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.

N3yuenue kypca ¢usuku yrayonéHHoro 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 (haKT, rumoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

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

Buonozua: >nextpuueckue SBICHHUA B JKMBOM mpupoje, KoseOaTelbHbIe
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, KpUCTAIUINYECKAsA CTPYKTYpa TBEPIABIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHN
aHaIN3.

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

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBasi JUArHOCTUKA B TEXHHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



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

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIUX
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  MO3UIMKU  OOydYaromerocss  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
oOmiecTa, y4yacTBOBaTh B CaMOYIpaBJIeHUHM 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 POCCUHCKOU TpaXJaHCKOU WJICHTUYHOCTH,
NIaTPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHUS;

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BRIOOp Oymyiiel nmpodeccuu U peann30BbIBaTh COOCTBCHHBIC
’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 SKOJOTHYECKUX TPoOIIieM;

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

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

HEHHOCTH HAYYHOTIO TIO3HAHMUA

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

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh UHIUBUIAYAIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

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

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

OTIPE/ICTISATh IETN JIEeATSIHHOCTH, 3a/1aBaTh MapaMmMeTpbl U KPUTEPUH KX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTh, OIICHUBATh COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJIEA0BaATCIBCKUC HeﬁCTBHH:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIICHUs 3a1ad  (PU3HYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTyallUsX, B TOM YHCII€ MPU CO3JAaHUU Y4YEOHBIX MPOEKTOB B 00JIACTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

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

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsM, OIICHUBATh MPUOOPETEHHBIHN OIBIT,
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIIHUE aJbTePHATUBHBIC PEIICHUS.

PabGora ¢ undgopmanmeii:

BJIaJICTh HaBBIKAMHU TOJMydYeHHUS WHPOpMAIUU (U3HUECKOTO COJEPKAHUS
U3 UCTOYHHWKOB PA3HBIX THUIIOB, CaMOCTOSITEIIEHO OCYIIECTBIATH IOWCK,
aHallM3, CUCTEMAaTH3allMi0 M WHTEPIPETANI0O WHPOPMAIUN Pa3THIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTHh HH(POPMAIINH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM WH(OPMAITMOHHON 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[eﬁCTBHHI



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
NEATEIIbHOCTH;

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

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

IIOHMMaTb W WCIOJb30BAaTh  IIPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYAIBHON 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 M0 €€ JOCTHIKEHUIO: COCTaBJIATH IUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

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

npejjaraTb HOBBIE IPOEKTHI, OLICHUBAThb HUAEHU C IO3ULUHUA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

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

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

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

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUIaH BBITIOJHEHUSI MPAKTUYECKON pabOThI ¢ y4ETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

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

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 €S TEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

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

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

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ PE3YJIbTATOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

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

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

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

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

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

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

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00THTHCS, MPOSBIATH WHTEPEC W
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



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

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PU3HUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TEI0, MaTepuajbHas TOYKA, PAaBHOYCKOPEHHOE JIBUKEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UeaJbHblid ra3, TOUYCUHBINA 3apsi,
OJIHOPOJHOE 3JIEKTPUUECKOE TIOJIE;

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

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUSI MUMITYyJIbCAa U MEXAHUYECKOU
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anmmnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHENM KHHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpaHEHHMsI PHEPIHM B TEIUIOBBIX MpPOIECcCax), TP ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH KynoHna, MOTEHIINATBbHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTpUYECKOW Lenu, 3akoH Jlxoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAIbHAs HHEpPrusi, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyrol jgedopmanuyd MPYKUHBI, KOJIUYECTBO TEIIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JIBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHKEHHOCTD 3JIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHUBJICHHE Yy4yacTKa LIENU C IOCJIeI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

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

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (DH3NYECKON BETUYMHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUTh KOCBEHHBIC HM3MEPCHHS (U3UYCCKUX BEIMYHUH, TMPU OTOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh PKCIIEPUMEHTAJILHYIO YCTAHOBKY, aHAJIM3UPOBATh
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

co0roIaTh TpaBwiia 0€30MacHOTO TPy/la pU MPOBEIACHUH HCCIIeTOBAaHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH M TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojenu, OTBeyarollel TpeOOBaHUSAM 3aadu,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTYYEHHBIX PE3yJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
[IEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUYEHHBIE 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 MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUHN PKOJOTHIECKON 0€30MacHOCTH, MPEACTABICHUI O palliOHATHBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
CollepKaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH()POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHAJIM3UPOBATh  MOJYy4YaeMylo  HMH(OpManMi©O M  OLEHUBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOCKTHBIX U yU4eOHO-UCCIEA0BATEIbCKUX PadoT;

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

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xouny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUMN:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHUH, 3HAYCHUE OMUCATEIbHOW, CHCTEeMATU3UPYIOIIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOANHAMUKH, CIICIUATBLHON TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpa, MECTO (HU3MYECKOM KapTUHBI MUpa B 00IIEeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHuTHOE TOJIsl, FTAPMOHUYECKHUE KOJIEOAHUs, MATEMAaTUUECKUN MasSTHHK,
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 XapakTtep (yHIAMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHEUUalbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHHUS
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIBHOCTH DUHIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAJI0BOTO U MAacCOBOTO YMCENl M SHEPTrUU B SIACPHBIX PEAKIUSAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOT'O TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, UHIYKTHUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCcOBO€ YHCJIO U 3apsij s/ipa, SHEPTUs CBSI3U Apa;

OOBSICHATHL  OCOOEHHOCTHM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanektpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacrabl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

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

CTPOUTH U300pakeHHe, CO3aBaeMOe INIOCKUM 3€pKajioM, TOHKOM JIMH30,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

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, SBOJIIOIIMH 3BE3/ U BeeneHHol;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  M3MEpPeHWH, JenaTb  BBIBOABI IO  pe3yibTaram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON THIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
co0roIaTh TpaBmiia O€30MacHOTO TPyla MPU MPOBEIACHUH HCCIIeTOBAaHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3a/IaHHOM
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PAcYETHl HA OCHOBAHMM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (QU3UKHU, a TAaKKE MHTETpaly 3HaHUN U3 IPYTHX
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
OPUHIUIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

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

aHaAJIM3UPOBATh M OLIEHWBATh MOCJIEICTBUS OBITOBOM M MPOU3BOICTBEHHON
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

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

IPOSIBIISTH OpraHU3aIMOHHbIE u IO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIHI, PAIMOHAIBLHO 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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5.1 Ou3nYeCKUil MPAKTUKYM 16 16 https://m.edsoo.ru/A4JWDVJ97
Wroro mo pazueny 16
PesepBHOE BpeMs 10 https://m.edsoo.ru/STRFLE9A2
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME



https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Kourpoububie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIEe pecypchl
padoTsbI padoThI
Pazgen 1. DJIEKTPOANHAMUKA
11 MarnuTHO€ nose 14 https://m.edsoo.ru/8PRHOWUII
1.2 DNeKTpOMarHuTHAas MHIAYKLNS 13 1 https://m.edso0.ru/VQQ38UZXC
Hroro no pazgeny 27
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 Mexanudeckue KojeOaHus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 DNeKTpOMarHUTHbIE KOJeOaHus 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CHAMHHBCKIE H JCKIPOMATHHITHRI 10 1 https://m.edsoo.ru/RYENOYIC5
BOJIHBI
2.4 OnTHka 25 1 https://m.edsoo.ru/0BLJGN69R
Hroro mo pazaeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnosel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
HTtoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOTHOBOM Tyanu3m 15 https://m.edso00.ru/S400GCWUJ
4.2 ®uznka aToma 5 https://m.edso0.ru/ZLJ435GQC
)
4.3 VISHICE GTOMHOTO AApa 1 SNCMEHTAPHbIX 5 https://m.edso00.ru/Q4WLMHSIT

YACTHI]



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

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DNeMeHTHl aCTPOHOMHUU M aCTPO(PUIUKU 12 https://m.edsoo.ru/RPXW8WN4N
Hroro no pazgeny 12
Pa3zaen 6. PU3NYECKUMN MPAKTUKYM
6.1 Ou3nyeckuil NpakTUKyM 16 16 https://m.edsoo.ru/EL9ALIAJIF
Wroro mo pazueny 16
Pa3znea 7. OGOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
7.1 HIpSAMETHOTO COHep}KaHHfI 1 OTbITa 15 https://m.edso00.ru/PSCGRX7IW
NESITEIILHOCTH, TPHOOPETEHHOTO MTPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHoe Bpemst 10 https://m.edsoo.ru/E65RY9IXLB
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®usznka — pyHIaMeHTaJIbHas HayKa O
IpUpoJie

https://m.edsoo0.ru/4AGD12L.71X

Hayunb1ii MeTO1 MO3HAHUS U METObI
nccaenoBaHusl GU3NIECKUX SBICHUI

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

DKCIEPUMEHT U TEOPUS B MPOILIECCE
no3HaHus npupoapl. Habmonenne u
9KCIIEPUMEHT B (U3UKE

https://m.edsoo.ru/RV2VFFZL6

Crioco06n1 m3MepeHus: GPU3NIECKUX BETUYNH

https://m.edsoo.ru/BKMS7EYO5

AGCOIOTHAS M OTHOCUTEJIbHAS MOTPEIIHOCTH
MU3MepeHui PU3NYeCKNX BETUUNH

https://m.edsoo.ru/K3LQI3CFT

MopenupoBanue B ¢pusuke. Posb u mecto
¢u3ukn B GOpMUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B IPAKTHUYECKON
NeSITeNIbHOCTH JIFOeH

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

MexaHuueckoe JBMKCHUE. Cucrema otcyera.
OTHOCUTENHLHOCTh MEXaHHYECKOT'O
JABUMOKCHHUA. HpﬂMaH n o6paTHa;1 3aJa4u
MCXaHUKHN

https://m.edsoo0.ru/QUQYCWDZP

Paguyc-BekTop MarepualbHOM TOUKH, €T0
IIPOEKIIMM Ha OCHU KOOpAUHAT. TpaeKTopus.
Ilepememenune. Cxopocts. VX npoeknuu Ha
OCH KOOpJIMHAT

https://m.edsoo.ru/PEU6JZ20QE



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP
https://m.edsoo.ru/PEU6JZ2QE

PaBHOMEpPHOE IPAMOJIIMHEWHOE IBUYKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JABUKEHUS

https://m.edsoo.ru/ZNKXPSMEF

10

CrnosxeHune nepeMelieHnii 1 CKOPOCTEH.
Pewrenne 3anau

11

HepaBHoMepHoe nBmxeHne. MroHoBeHHast
CKOpoCTh. Yckopenue. [IpamoimHaeitnoe
ABUXKCHUC C TIOCTOSAHHBIM YCKOPCHUEM

https://m.edsoo.ru/YKQTQRS20

12

I'padmueckoe onucanue NpAMOJIUHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH2L1

13

CBoboaHoOe masieHre. Y CKopeHue
CBOOOHOTO ITaJI€HUS. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX Tpaduku

https://m.edsoo.ru/UYVYXC8JD

14

JIBukeHue Tena, OpoIIeHHOTO MO/ YoM K
TOPU30HTY

https://m.edsoo.ru/W6B8TSPKM

15

KpuonuneiitHoe npmxeHue. [[Brxkenue mo
OKPYXXHOCTH. YTJIOBas ¥ JIMHEHHAs CKOPOCTb.
[Tepuon u wactora. LleHTpOoCcTpeMHUTEIBHOE U
MOJTHOE YCKOPEHHE

https://m.edso0.ru/SGZQQF5H2

16

KontponbHas padota o teme "Kunematuka"

https://m.edsoo.ru/DP1XR9HJI

17

[Tepsriif 3akon HptoTona. MHepunanbHbIe
cucteMsl orcuéra. [IpuHnmn
OTHOCHUTENBLHOCTH [ "anmuies.
Heunepuuansusie cucteMbl OTCUETa

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

18

Cuna. PaBHozelicTByromas cuia. Bropoit
3akoH HerotoHna. Macca

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

19

Bzaumopenicteue Ten. Tpernii 3akoH

https://m.edsoo.ru/NAD4VZADH



https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH

Hrrotona

[IpuHnun cynepnosunuu cui. Pemenue

20 https://m.edsoo.ru/MQI163A50
3a/1ay Ha MpUMEHEeHne 3aKkoHOB HproToHa
3aKOH BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh IPABUTAIMOHHON U https://m.edsoo.ru/AE40LUZYB
MHEPTHOM MaccChl

22 CHiia TAKSCTH H YCKOPEHHE CBOGOAHOTO https://m.edso0.ru/36LBC4ZQJ
TaJIeHUs
JIBi>xeHre HeOECHBIX Te U UX

23 HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas https://m.edsoo.ru/F756CAPFB
KOCMHMYECKasi CKOpOCTh. 3akoHbI Kemnepa

24 Cwuna ympyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/RV3SSW081
Cuna tpenust. [Ipupoaa v BUIIbI CUIT TPEHUS.

25 JIBI>KEHHE B )KUJIKOCTH U Ta3e ¢ y4ETOM https://m.edso0.ru/UP3KXCTQU
CUJIBI CONIPOTHBIICHHUSI CPEBI

26 Hasnenue. ['mapocrarnyeckoe qaBiICHUE. httos://m.edsoo.ru/SWDUEVCO2
Cuna Apxumena

97 AoGcomroTHO TBepaoe Teno. [loctynarenpHoe httos://m.edsoo.rt/UVLIUYVETY
Y BpallaTeabHOE IBUKEHHUE TBEPJOrO Tesa

28 MOMEHT CuiIbl OTHOCUTENIBHO OCH BPALLICHUS. httos://m.eds0o.ru/AY 2DMXMKR
[Lireuo cuiel
CrnoxeHue cuil, MPUJIOKEHHBIX K TBEPIOMY

29 reay. Llenp mukecti Tera. Yeropis https://m.edsoo.ru/VFOEBAST78
paBHOBECHS TBEPAOTo Tena. Busl
paBHOBECHS

30 Pemenue 3amau https://m.eds00.ru/Q3QEPZXMR

31 Kowrpoxsnas pabora no reme " Jlnamica. https://m.edsoo0.ru/4IHS90LZD

Cratuka TBepnoro rtena"



https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD

32

NMnynbsc MaTepUaIbHOW TOYKH, CUCTEMBI
MarepuaibHbIX TOYeK. LleHTp Macc cucremsl
MaTepuaibHbIX TOUEK. Teopema 0 IBHKEHUH
LIEHTPa Macc

https://m.edsoo.ru/3PBMZ3HII

33

NMnynbc cuitbl M1 M3MEHEHUE UMITYJIbCa TENA.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JBUKECHHE

https://m.edsoo.ru/ANJW80116

34

MoOMEHT uMITyJIbca MaTEpUAILHON TOYKH.
[IpencraBnenue 0 COXpaHEHUH MOMEHTA
HMITYJIbCa B EHTPAIbHBIX MOJISIX

https://m.edsoo.ru/CHS9DBRA4I

35

Pemenue 3agau

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

36

PaboTa cuibl Ha MajOM U Ha KOHEYHOM
nepemenieHuu. ['paduyueckoe mpeacTaBieHne
paboThl cuiibl. MOITHOCTD CHIIBI

https://m.edsoo.ru/B7N1YBP1N

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepuaabHON TOUKHU

https://m.edsoo.ru/NSQCCI1EIM

38

[ToTeHManbHbIe U HEMOTEHIIUAIbHBIE CHUJIBI.
[TorenumansHas 3Heprus. Bropas
KOCMHUYeCKasi CKOPOCTb

https://m.edsoo.ru/BHTO9WA4CQ

39

TpeTLfI KOCMHYCCKaAsA CKOPOCTh. CBs3b
pa6OTI>I HCIIOTCHIHUAJIBHBIX CHII C
H3MEHEHHEM MEXaHHUYSCKOM OHCPI'UH
CHCTEeMBI TeJI. 3aKOH COXpPaHCHUA
MEXaHHUYECKOM SHEpPTrun

https://m.edsoo.ru/66P2WGWS4

40

Yrpyrue u Heylpyrue CTOJIKHOBEHHUS.
YpasHeHue bepHyiu Ui uneanbsHon
KUJIKOCTU

https://m.edso0.ru/OIC610G5F



https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F

KonTponsHas paborta o Teme "3aKoHbI

41 " https://m.edso0.ru/SO90PC322
COXPAHCHUS B MEXaHHUKE
Pa3BuTure npenacraBieHuii o0 npupoie

42 teroTel. OcHoBHBIE NoJokeHust MKT. https://m.eds00.ru/0ZTXY71SW
Huddysus. bBpoyHoBckoe aBHKEHHE
CrpoeHne ra3000pa3HbIX, KUIKAX U TBEPIBIX

43 Tell. XapakTep ABHKEHUS U B3aUMOICHCTBUS https://m.edsoo.ru/UX8FMV2CU
YaCTHI] BEI[ECTBA
Macca u pazMepsl MOJIEKYIT (AaTOMOB).

44 KonnuecTtBo BemecTBa. [locrosanas https://m.edsoo.ru/5SFCL7ZUUO
ABoraapo

45 Temneparypa. TemnoBoe paBHoBecue. [1Ikana httos://m.eds00.ru/SDOFUFGIL
Henscus

46 Pemtenue 3amay https://m.edsoo.ru/EGRV58D9F

47 Wneanpuslii ras. ['a3oBble 3aKOHBI https://m.edso0.ru/01M0X0OV4B

48 ¥pasuenie Mernzencepa-Kianeitpora. https://m.edsoo.ru/7RAZ800M4
Pemrenue 3agau

49 AOcouroTHas TemriepaTtypa. 3akoH JlaapToHa https://m.edso0.ru/27RGL3V1G

50 Hsonpouecchl B HACAILHOM rase ¢ https://m.edsoo.ru/UQ9SUVODW
MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA

51 I'padmyeckoe npeacraBiaeHne U30MPOLIECCOB: httos://m.edsoo.ru/W1HC88P14
M30TEpMa, U30X0pa, n306apa

52 Ocnosnoe ypaBHenue MKT https://m.edso0.ru/E65TLSWXG

53 Pemtenue 3amay https://m.edsoo.ru/8U427HI1YJ
CBs3b a0COJIIOTHOM TeMIepaTyphl

54 TEPMOAMHAMHUYECKOIN CUCTEMBI CO CpeIHEN https:/m.edsoo.r/N6ETZ0LDZ

KUHETHUYECKOM 3HepFI/IeI\/'I MOCTYIATCIIbHOTO
TEIUIOBOI'O JBMKEHHUS €€ YaCTHII



https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ

55

O0001IeHME U CUCTEMATU3ALMS 3HAHUM IO
teme "OcuoBst MKT"

https://m.edsoo.ru/EDM5ZTZCY

56

KonTponsHas padora o Teme "OCHOBBI
MKT"

https://m.edsoo.ru/LTSZA1JQ7

57

TepmoauHaMuyeckas cucreMa. 3alaHue
BHEIIHUX ycnoBui i T/l cucreMsl.
Bremnue 1 BHyTpeHHUE ITapaMeTpBl.
[Tapamerps! T/] cuctemsl kak cpeHue
3HAQ4YEHMS BEJIUYHH, ONIMCBHIBAIOIINX €€ HA
MHKPOCKOITMYECKOM YPOBHE

https://m.edsoo0.ru/4L636LXVZ

58

HyneBoe Hauano TepMoIuHaMUKH.
CamornpousBoJibHas penakcarus T /]
CHUCTEMBI K TEINIOBOMY PaBHOBECHUIO

https://m.edsoo.ru/LYMWVLJRP

59

Mogenb uieaabHOTO Ta3a B TEPMOIMHAMHUKE.

YcnoBust I(pUMEHUMOCTH 3TON MOJEITH

https://m.edsoo.ru/FOQVOQKQS8

60

YpaBuenue MenpaeneeBa-Knanelipona u
BBIpa)KEHUE /7151 BHYTPEHHEW SHEPTUu

https://m.edsoo.ru/TZJUGWSMZ

61

Bripaxkenue jyisi BHyTpeHHEH SHEprun
OJIHOATOMHOTO MJICAJIbHOTO Ta3a.
KBazucratnueckue u HeCTaTUYECKUE
MIPOLIECCHI

https://m.edsoo.ru/L1XUZJSC7

62

DnemMeHTapHas paboTa B TEPMOJHMHAMHUKE.
Brrauciienue paboThl o rpaduky mnpouecca
Ha pV-auarpamme

https://m.edsoo.ru/YHE1589A1

63

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHeprun T]l cuctemsl 6e3
COBepILEeHUS pabOThHI

https://m.edsoo.ru/BDN5GEKP7

64

KOHBGKL{I/IH, TCIUIONMPOBOJHOCTD, U3JIYYCHHUC

https://m.edso0.ru/QM4T9ETSS8



https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8

KomnuectBo TeruioTel. TemmoéMKOCTh Tea.
VY nenbHas U MOJISIpHAs TETIIOEMKOCTH

65 https://m.edsoo.ru/RQASBFIQ5
BEIECTBA. Y IeNIbHAS TEIUIOTa CrOPAHUS
TOIIJINBA
Pacus

66 actieT KOIITCCTRa TETUIOTHL HPH https://m.edsoo.ru/BANQ2B026
TeIuIonepeade
[TonsiTre 06 agnabatHom npouecce. [lepBblit

67 https://m.edso0.ru/SQXBMXFYN
3aKOH TCpMOJUHAMHUKN
KonunuectBo TemnoTsl v paboTa Kak Mepbl

68 M3MeHeHUs BHyTpeHHel sHeprun T /1 https://m.edsoo.ru/59W3F1X49
CHUCTEMBI
BTopoii 3aKOH TEpMOAMHAMUKH IS

69 PaBHOBECHBIX M HEPAaBHOBECHBIX TIPOIIECCOB. https://m.edsoo.ru/3BEBSKQ8G
HeoOpaTrMocTh IPUPOTHBIX TPOIECCOB
II elic 10 (0] a .

70 PUHIHIGL CHCTBHA TEMIOBBIX Mati https://m.edsoo0.ru/Z25PJPKKU
KIIJ]

71 MakcumanbHoe 3naderue KIT/I. [uxn Kapuo https://m.edso0o.ru/QATFSEOKO

12 Pemtenue 3amay https://m.eds00.ru/0Q1VD6XJT
DKOJIOTUYECKHE aCTIEKThI UCIIOIb30BaHUS

73 TEIUIOBBIX aBUrareieil. TemioBoe https://m.edsoo.ru/ZIFEWQ2SV
3arpsi3HEHUE OKPY)KAIOIICH Cpe/Ibl

74 Pemtenue 3amay https://m.edso0.ru/UYVVIT878
O0o00I1IeHHe U CHCTeMAaTH3alus 3HaHUH 110

75 ‘I'H B " https://m.edsoo.ru/A6UQLWIEB
teme "TepmoauHamuka. TerioBble MaIIMHBI
KonTtponpHas paboTa o teme

76 " P P " https://m.edso00.ru/X4AG7PJVJ

Tepmoaunamuka. TenaoBble MalTUHBI

[TapooOpa3zoBaHue U KOHICHCAIIHS.

7 pOOLP A t https://m.edso0.ru/W4505S1GQ

I/IcnapeHI/Ie U KUIIEHHE. Y IenbHas TeIIoTa



https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ

napooopa3zoBaHus

HaCBIH_[CHHBIe 1 HCHACBIIIICHHBIC I1aphbI.
KadecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
AaBJICHUA HACBIIICHHOTO Iapa OT

78 TEMIIepaTyphl, UX HE3aBUCUMOCTh OT 00bEMa https://m.edso0.ru/810XNZKD1
HACBIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMITepaTyphbl KATICHUS OT JABJICHUS B
KUIKOCTH

79 BuihocTs Bos1yxa. AbcomoTHas https://m.edso00.ru/QRQONGWOZ8
OTHOCHUTEIIbHAS BJIAXKHOCTh

80 Pemienne 3amau https://m.eds00.ru/PKAPBXZGT
TBépnoe teno. Kpucramnmueckue u

81 amop(HbIe Terna. AHU30TPONUS CBOMCTB https://m.edsoo.ru/YCMZ29JGZ
KpHUCTAIIJIOB

82 Tnapenne i KpuCTaLIHsaIKs. ¥ IebHAs https://m.edsoo.ru/WYH1C81KN
TeruioTta miasieHus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTskenue u

83 cxartue. Casur. Moayns FOnra. Ilpenen https://m.edsoo.ru/961UIDFRU
ynpyrux aehopmanui
TermnmoBoe pacumpeHue KUIKOCTEN 1

84 TBEPABIX T€JI. AHTAPMOHU3M TEIMIOBBIX https://m.edso0.ru/1R1740Q0N
KoJieOaHUi YacTHUIl BEIIecTBa

85 IlpeobpasoBarie SHEprii B pasoBbix https://m.edsoo.ru/UUJQYTXYF
nepexoiax

86 VYpaBHeHHe TEII0BOro OanaHca https://m.edso0.ru/5SCV1IKKTMW

87 Pemenue 3amau https://m.edsoo.ru/2L7HENBQ2

88 [ToBepxHocTHOE HaTsKeHue. KanunspHeie https://m.edsoo.ru/Z9FY INIAU

SABJICHHA. Z[aBJ'IeHI/IC noa HCKpHBJ’ICHHOﬁ
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MMOBEPXHOCTHIO XuAKocTH. Dopmyna
Jlanmaca

89

O0600menne u cucTemMaTu3anus 3HaHUN 110
Teme "ArperaTHble COCTOSIHUS BEILECTBA.
®da30BbI€ MEpexobl"”

https://m.edso0.ru/V3TS29GT9

90

KonTponsHas padora o Teme "Arperaraeie
cocTosiHuS BellecTBa. Pa3zoBble epexopl”

https://m.edsoo.ru/BTE57DDIP

91

DneKTpu3alys Tel U e€ IpOsBICHUS.
DnekTpuyeckuii 3apsia. [[Ba Buma
MEKTPUICCKUX 3apsI0B. [IpOBOTHUKH,
JMDJICKTPUKH U TIOJTYIIPOBOIHHKH

https://m.edsoo.ru/ESV1QRBVX

92

DneMeHTapHBIN ANEKTPUYECKHil 3apsii. 3aKOH
COXPAHEHHUS MIEKTPUYECKOTO 3apsAa

https://m.edso00.ru/QJTV6HK7Q

93

Bzaumopericteue 3apsinoB. Toueunbie
3apsabl. 3akoH Kymnona

https://m.edsoo.ru/HM8AKQY47

94

Pemenue 3agau

https://m.edsoo.ru/XCFAV8SHK

95

DnekTpuyeckoe noJie. Ero aeiicteue Ha
ANEKTPUIECCKUE 3aPS/IbI

https://m.edsoo.ru/EF3CUR72W

96

Hanpsk€HHOCTD 3JIEKTPUUECKOTO HOJIS.
[TpoOubIii 3apsn. JInHUM HANPSDKEHHOCTH
ANEKTPUUECKOTO 10JIsl. OTHOPOHOE
ANEKTPUYECKOE IMOJIe

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

97

IToTeHumanbHOCTh QJICKTPOCTATHYCCKOI'O
noJjsi. Pa3HOCTh MOTEHIIMANIOB U HAaIIpPsOKCHUC

https://m.edsoo.ru/QJAHEF4TR

98

IloTenunanbHas SHEPTrud 3apsa/ia B
QJICKTPOCTATUYCCKOM IIOJIC. IloTenuman
QJICKTPOCTATUYCCKOTO ITOJIA

https://m.edsoo.ru/YODNX8N9Z

99

CBs3b HaprI)KéHHOCTI/I MOJIAI U Pa3HOCTU

https://m.edso0.ru/SWNQFLP9Y
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MOTCHIHAJIOB JJIA 3JICKTPOCTATHUYCCKOI'O
10JIA

[IpuHIHAI CynEPIIO3UIIUY DIIEKTPUYECKUX

100 . https://m.edsoo.ru/WS1GYR413
roJie

101 Pemenne 3amau https://m.eds00.ru/2630Y5063
IT LI

102 ore ToqeqUHoro 3apANa. LI0JIC paBHOMEPHO https://m.eds00.ru/BGX3JCTAQ
3apsKEHHOU cepbl
[Toste paBHOMEPHO 3apsKEHHOTO TI0 00BEMY

103 mrapa. [losie paBHOMEpHO 3apsHKEHHOM https://m.edsoo.ru/LAL5W448T
0OECKOHEUYHON MIOCKOCTH
IT .

104 POBOJIHUKH B DJIEKTPOCTATHYCCKOM IT0JIC httos://m.eds0o.ru/6GVP71B38
VYcnoBue paBHOBeECHUS 3aps10B

105 JWOICKTPHKH 1 HOYTIPOBOAHMKH B https://m.edso0.ru/3G6DWKG2I
AJIEKTPOCTATHYECKOM I10JIC
Konpaencarop. D1eKTpoEMKOCTD

106 KOHJICHCATOPa. DIEKTPOEMKOCTH TIOCKOTO https://m.edsoo.ru/GHLGD83X7
KOHJICHCAaTOpa

107 [TapamiensHOE COeTMHEHHNE KOHIEHCATOPOB https://m.edsoo.ru/60WN2ZDH8
I1

108 OCICHOBATEILHOC COCMIHEHIE https.//m.edsoo.ru/OZ9EPI4LY
KOHJICHCAaTOPOB

109 DHeprusi 3apsyKEHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/SW376XS21

110 Pemtenue 3amay https://m.edsoo.ru/NLHAFISYY

111 JBHDKEHHE 3ApAKCHHON HACTHIEI B https://m.edso00.ru/9PGVSYIWG
OJIHOPOJIHOM 3JICKTPHUECKOM I10JIe

112 Pemenue 3amau https://m.edsoo.ru/UXI1USMXW
06006 i

113 ODLICHHE 1 CHETCMATHSATI SHATIH T https://m.edso00.ru/QCIRPYCGA

Teme "OiekTpudeckoe nose"
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KonTtposnsHas paboTa o teme

114 " " https://m.edsoo.ru/WRQGZBRF7
DIIEKTPUYECKOE T0JIe

Cuia Toka. IlocTostHHBIN TOK. Y CIIOBUS

115 CYILIECTBOBAHUS IMOCTOSTHHOTO https://m.edsoo.ru/L8LE4AKUV5
AMEKTPUIECKOTO TOKA

116 Wcrounuku Toka. Hanpsoxenue u 9/1C https://m.edsoo.ru/RUFC4YTDO
3 O .

117 AKOT LIMA VI YAacTia Hett https://m.eds00.ru/64VZXZ2GP
DNEeKTPUYECKOE CONTPOTUBIICHHUE
3aBUCUMOCTB COIPOTHBJICHUS OJTHOPOJHOTO

118 MPOBOJTHUKA OT €r0 JITMHBI U IO https://m.edsoo.ru/KE2FEN35X
MTOTIEPEYHOTO CEUCHHUS
v .

119 ACTHHOE COTIPOTHRIICHHE BEMECTBA https://m.eds00.ru/Y4ZTZRZAI
Pemenue 3agau
I1

120 OCIICAOBATENLHOE, HAPAILIEIILHOE, https://m.edsoo.ru/VE37ERCK6
CMEIIaHHOE COECTMHEHHUE MTPOBOTHUKOB
Pacuér pa3BeTBié JJIe ec

121 quT Da3BETBIICHHBIX SICKTPHHCCKHX https://m.edsoo.ru/OQH1PIPRF
nenei. [IpaBuna Kupxroda

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

123 PaboTa anekTpuueckoro Toka. 3akoH Jkoyis httos://m.edsoo.ru/PLTTBZGPC
—Jlenna

124 Pemenue 3amay https://m.edsoo.ru/R6JHOGRY6

195 MOoNTHOCTB 3EKTPUUYECKOTO Toka. TermnoBas https://m.edsoo.ru/CONEPSIIH
MOIITHOCTb, BBIJIC/ISIEMAst Ha PE3UCTOPE

126 Pemtenue 3amay https://m.edso0.ru/90KODG7HY
9J1C

127 JIC  BHyTpeRHee COMpoTHBIICHHE https://m.edsoo.ru/MGCEWIVUL
HCTOYHHKA TOKA
3 O i I

128 aon Oma A1 MOTHOH (3AMKHYTOH) https://m.edsoo.ru/XQP3R9DK4

BHeKTqueCKOﬁ TSI



https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4

129 Pemrenue 3agau 1 https://m.edsoo.ru/XDAVLS3JL

130 MouHOCTh UCTOYHUKA TOKA 1 https://m.edsoo.ru/0WH2Q5J0S

131 KopoTkoe 3ambikanmne 1 https://m.edsoo.ru/9WFHKYNVF

132 Konpnencarop B 1ienu NoCTOSSHHOTO TOKa 1

133 Pemenue 3amaq 1 https://m.edso0.ru/52KZZJPDT

134 Pernenue 3a21ai1 o T"eMe "Hocrosmmbiii 1 https://m.edso0.ru/5175121DC
MEKTPUICCKHUI TOK

135 Pernenue 3a;1ai1 o T"eMe "HocTosmm1ii 1 https://m.edso0.ru/DX6SFSQ5I
MEKTPUICCKHUI TOK

136 Pemerne 3a11ai1 Ho T"eMe Hocrosreii 1 https://m.eds00.ru/K835E5INT
MEKTPUICCKHI TOK

137 Obobere 1 cncTeMamsaum 3H%Hnﬁ 1o 1 https://m.edsoo.ru/WXUI1RUCS
teme "TIoCTOSTHHBIN ANEKTPUYECKUN TOK"

138 Kontponbiias ?360? o Teme "HoctosHbIi 1 https://m.edso0.ru/7S4PGOQHP
ANEKTPUYECKHI TOK
DneKTpuyecKas IpOBOJUMOCTD PA3IUYHBIX

139 BEIIIECTB. DJICKTPUUYECCKUI TOK B METaJIaX. 1 https://m.edsoo.ru/DV219CC72
CBepXnpoBOJIUMOCTb
DIEeKTpUYECKUN TOK B pacTBOpax u

140 pacruiaBax 3JeKTpoJIMTOB. 3akoHbl Dapanes 1 https://m.edso0.ru/36L9OKOEE
JUIS SIEKTPOIIH3a

141 DnekTpuyeckuil Tok B razax. [lmazma 1 https://m.edsoo.ru/MEDWMLCJ6

142 DIICKTPHHECKHH TOK B BaikyyMe. BaiyyMiibie 1 https://m.edsoo.ru/HNIAJ5B73
puOOPHI

143 DNEKTPUUECKUI TOK B MOJIYIPOBOJHUKAX https://m.edsoo.ru/56KAVJECB

144 [TosrynpoBoAHUKOBBIE TPUOOPEI https://m.edsoo.ru/EKLRQTDAX

145 @u3nyeCcKuil MPAKTUKYM T10 TEME https://m.edso0.ru/Y15A50SQV
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"N3mMepeHue cuiibl TOKa U HANIPSKEHUS B
LEMH MOCTOSIHHOTO TOKA MPH MOMOIIN
AHAJIOTOBBIX U MHU(POBBIX NU3MEPUTEIBLHBIX
puOopoB" wiH "3HAKOMCTBO C UPPOBOIA
nabopatopueii o ¢pusuke. [pumepsr
M3MEepeHus: (PU3NIECKUX BEITHYUH TIPH
MTOMOIIY KOMIIbIOTEPHBIX JaTYUKOB"

146

@®uznyeckuil npakTukyM o teme "M3ydenue
HEPaBHOMEPHOTO JIBUKEHHUS C LIETIBIO
OTpeJieNIeHUs MTHOBEHHOM ckopoctu"

https://m.edsoo.ru/CN3FHCY83

147

®u3NYeCKUi IPAKTUKYM IO TEME
"N3mepenue yCKOpeHHUs IpH
MPSIMOJTMHEHHOM PaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKJIOHHOM INIOCKOCTU" MU
"HccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHU MPU PaBHOYCKOPEHHOM JABUKEHUU"

https://m.edsoo0.ru/70Y40Y610

148

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKopeHusi CBOOOHOTO
najgenus" win "M3ydyenue nIBHKeHUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

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

149

du3nyecKuil MpakTUKyM 10 Teme "N3yuenue
JIBUKEHHS TeJIa 10 OKPY>KHOCTH C
MOCTOSTHHOM 110 MOAYJIO CKOPOCTBIO" WIIH
"HccnenoBanue 3aBUCUMOCTH TIEpHOA
oOpallleHrs KOHUYEeCKOr0 MasiTHUKA OT €ro
napameTpoB"

https://m.edsoo.ru/DY1D4C16J

150

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepenne paBHOJAECHCTBYIOIIEW CHUIIBI TPU
JBYDKEHUH OpycKa M0 HaKJIOHHOM

https://m.edso0.ru/ZTOFG6J4U
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mockoctu" uimu "IIpoBepka runoTessl o
HE3aBHCHMOCTH BPEMEHU JIBWKECHUS OpycKa
10 HAKJIOHHOW IJIOCKOCTH Ha 33JJaHHOE
paccTosiHUE OT €r0 MacChl"

151

PuU3NYECKU IPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH CUIT
YOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3nHOBOM 00paslie, oT ux aepopmanun’
nin "M3yuenne ABMKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
nérkuit 610K"

https://m.edso0.ru/UL391C40D

152

@u3NYeCKU IPAKTUKYM IO TEME
"N3mepenue ko3 puirieHTa TpeHus mno
BEJIMYMHE YrII0BOT0 KO3 PHUIIHECHTA
3aBucumoctu Frp(N)" nmu "UccnenoBanue
JBUKEHHS OpyCKa M0 HaKJIIOHHOW TJIOCKOCTH
C IEpeMEHHBIM KO3(PPUITUEHTOM TpEeHHS"
uiu "M3yueHne ABUKEHUS IPpy3a Ha BaJTy C
TpeHuem"

https://m.edsoo.ru/78PENYOAZ

153

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue yciaoBHl paBHOBECHS
TBEPAOTO TeJa, UMEIOIIET0 OCh BpaleHus "
nnu "KoHCTpyrpoBaHue KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "U3yuenue
YCTOWYMBOCTHU TBEPJIOTO TEJa, UMEIOIIETO
JI0111a]Tb OTIOPBI"

https://m.edsoo0.ru/MI0QT27R6

154

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepenne ummynbca Tejaa o TOpMO3HOMY
nytu" win "M3mepenne cuibl TSI, CKOPOCTH

https://m.edsoo.ru/FZ0CNRGTA
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MO/IEJH HIIEKTPOMOOHIIS 1 MOIITHOCTH CHJIBI
Taru" nwin "CpaBHEHHE U3MEHEHUS UMITyJIbCa
TeJa C UMITYJIbCOM CHJIBI" WM
"HccnenoBanue COXpaHeHUs: UMITYJbca MPU
ynpyrom B3aumoaerctsun" unu "Msmepenue

KHHETUYECKOM YHEPTUU TeJa 10 TOPMO3HOMY
n

IIyTH

155

@®uznyeckuil npakTukyM o teme "M3ydenue
M30TEPMHUECKOTO Mpoliecca (PEKOMEHJ0BaHO
WCIIOJIb30BaHNue IU(PPOBOH Taboparopun)"
niu "M3ydeHne n30XopHoro mpoiecca’ uin
"N3yuenne n3obapHOTO TIporiecca’ win
"[IpoBepka ypaBHEHUS COCTOSIHUA"

https://m.edso00.ru/T66 K4CKZG

156

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue yaeabHOl TEMI0EMKOCTH" WIIH
"HccnenoBanue npoliecca OCTbIBaHUS
BerecTa" win "MccienoBanne aqnabaTtHoro
npouecca" unu "M3yueHne B3auMOCBSI3U
SHEPrUU MEKMOJIEKYISIPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATyphbl KUIICHUS
JKUIKocTen"

https://m.edsoo.ru/PPBTS0U4D

157

®usnueckuil NpakTuKyM 1o teme "M3yuenue
3aKOHOMEPHOCTEHN UCIIapEHUS KUAKOCTEH"
nnu "M3MepeHune yenbHOM TemIOThI
naBieHus apaa" uim "M3yuenue cBONCTB
HachIIeHHbIX apoB" uin "U3mepenue
a0COMIOTHON BIQXKHOCTH BO3/IyXa M OLIEHKA
Maccel apoB B nomemeHun". Msmepenne
ko3¢ (duUIIMeHTa TOBEPXHOCTHOTO HATSKEHHUS

https://m.edsoo.ru/0ZA5PMDO07
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158

DuU3NYECKUH IIPAKTUKYM 110 TEME
"HabmtoieHue npeBpaiieHust SHEPTuu
3apsKEHHOT0 KOHAEHCATOPa B SHEPTHI0
n3iyyeHus ceroanonaa” i "Nsydyenue
IIPOTEKAHUs TOKA B LIETIH, COAECpIKaILEH
koHaeHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHIMANIOB (HANPSLKEHUS) TIpU
MOCJIEJOBATEILHOM COE€IMHEHUU
KOHJIEeHCaToOpoB"

https://m.edsoo.ru/5SBPTN1YZU

159

@u3N4EeCKU IPAKTUKYM I10 TEME
"HccneqoBanre CMENIAHHOTO COEINHEHMUS
pe3ucropoB' win "M3MepeHue yieapHoro
CONIPOTHUBIICHHUS TPOBOJHHUKOB" HIIN
"HccmenqoBanne 3aBUCUMOCTH CHIIBI TOKA OT
HanpsHKEHUs! 1715 JTaMIIbl HaKalliBaHUA'"

https://m.edsoo.ru/UAIS3VVKE

160

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmnronenune anektponuza" nim
"M3mepenue 3apsiga 0JJHOBaJIEHTHOTO HOHA"
nid "ccnenosanue 3aBUCUMOCTH
COTIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHITHE BOJIbT-
aMIIEpPHOM XapaKTEePUCTUKHU auoaa"

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

161

PesepBHsiit ypok. O600mIeHE U
CUCTEeMaTH3allksl 3HAaHH 110 TeMe
"Kunemaruka"

https://m.edso0.ru/LQO93M5SQ

162

PesepBHriit ypok. O6o01IeHNE U
CUCTeMaTH3aIl¥sl 3HAaHH 110 TeMe
"lmnamuka"

https://m.edso0.ru/S7CS1UFMI

163

PesepBHriit ypok. O600IeHE U

https://m.edsoo.ru/XVUMKRX6N
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cucreMaru3ais 3Hanuii mo reme "Cratuka
TBEp0TOo Tena"

164

PesepBHsIit ypok. O600IICHNE 1
CUCTEMaTH3aIus 3HAHUM 110 TeMe "3aKOHbI
COXPAaHEHHUS B MEXaHUKe"

https://m.edso00.ru/C37WXULT2

165

PesepBHsIit ypok. O600IICHNE 1
cucTeMartu3aus 3HaHui o TeMe "OCHOBBI
MOJIEKYJIIPHOKHMHETHYECKOM Teopun"

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

166

PesepBubiit ypok. O60011eHNE 1
CHCTEMAaTHU3alUs 3HAaHUH 10 TEME
"Tepmoannamuka. TernaoBeie MalIuHb"

https://m.edsoo.ru/1ZZC67VF1

167

Peseprubrit ypok. O6001eHNE 1
cucreMaTruni3aimusa 3H3HPII>1 110 TEMC
"ArperatHbie cOCTOAHUS BellecTBa. Da3oBbie
nepexosr"

https://m.edso0.ru/1YSH3LOLN

168

Pesepsubrit ypok. O6001IeHNE 1
cUCTeMaTH3alusl 3HAaHUH 110 TeMe
"Dnekrpuueckoe noie"

https://m.edsoo.ru/URWB5CULE

169

PeszepBubIit ypok. O6001IeHNE U
CUCTEeMaTH3alMsl 3HAaHH 110 TeMe
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"

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

170

PesepBusiit ypok. O600mIeHE U
cucreMarusanus 3Haguii mo reme "Toku B
pa3I4HBIX cpenax"

https://m.edsoo.ru/WZ02PRIG1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/WZ02PRIG1

11 KVIACC

KoaudecTBo 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE
Nen/m | Tema ypoka Kourpoububie | IlpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
B3aumoelicTBr€E MOCTOSTHHBIX MarHUTOB U
1 MPOBOJTHUKOB C TOKOM. MarHuTHoOE moJie. 1 https://m.edsoo.ru/H05J3PQ24
I'unore3a Ammnepa
Bekrop marautHOM mHAYKIMK. [IpruHIMD
2 CYIIEpPIIO3UIMY MarHUTHBIX NoJel. JInaumn 1 https://m.edsoo.ru/0YNNE57SO
MAarHUTHOW MHIYKIIUH
Ma 0€ T0JIe IIPOBO a C TOKOM.
3 FHITHOS [0S HPOBOAHIIA & TOKOM 1 https://m.edsoo.ru/F10ASACBX
OmneIT OpcTena
Cuna Amrepa, €€ HapaBJIE€HUE U MOYJb https://m.edsoo.ru/1JEDF5SHEN
5 Pemtenue 3amay https://m.edsoo.ru/R80PKEZP4
IT A .
6 PUMCIISHIE 3aK00a AMnepa 1 https://m.edsoo.ru/SA2ACKSRB
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuina JlopeHiia, e€ HanpaBJIE€HUE U MOTYJIb.
7 JIBI>KEeHHE 3apsDKCHHON YaCTHIIhI B 1 https://m.edsoo.ru/6 MB8YZS8TN
OJIHOPOJHOM MarHUTHOM II0JIe
Pemtenue 3amay 1 https://m.edsoo.ru/FWURORSOE
Pabota cunbl Jlopenna https://m.edsoo.ru/MTHD23745
10 Pemtenue 3amay https://m.edsoo.ru/GH8JAPHBQ
M .
11 ATHITTHOC TOME B BEHIECTBE 1 https://m.edsoo.ru/W7THGQBK70
deppoMarHeTuKHy, napa- 1 IMaMarHeTuKu
O 7 .
12 CHOBHbIC CBOHCTBA (pePPOMArHETHKOB 1 https://m.edso0.ru/960J4E47D
[Ipumenenne peppomMarHeTHKOB



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ
https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D

13

Pemenue 3agau mo reme "MarautHoe mose"

https://m.edsoo0.ru/Q8JGTYNHT

14 Pemtenue 3amgau no teme "MarautHoe mose" https://m.edsoo.ru/MPCUALFIM
s I )

15 BIICHHE SICKTPOMATHITHON HIZYIINMH https://m.eds00.ru/\V7BSKAUSY
HOTOK BGKTOpa MAarduTHOU I/IHIlyKIII/II/I

16 OC unnykuuu https://m.edso0.ru/8TLELGTJZ
3 -

17 AKOH SJICKTPOMATHITTHOM HHAYKIUHT https://m.edsoo.ru/7EOPOGAR3
®dapanes

18 Buxpeoe anekrtpuueckoe nose. Toku @yko https://m.edsoo.ru/IONVHO1NK
O1C

19 JIC MEAYKIHH B JBHOKYUIHXCA https://m.edsoo.ru/X00I13RAA1
HpOBO)IHI/IKaX

20 Pemrenne 3amau https://m.edsoo.ru/ZZTUBO2GQ

21 [TpaBuno Jlenmna https://m.edsoo.ru/GIRNARYL9
u .K

22 FAYKTHBHOCTD. RATYIIRA HEAYKTHBHOCTH https://m.edsoo.ru/37WBAJCTF
B I[EMH ITIOCTOSIHHOT'O TOKa
s .DJIC

23 BIICHHE CAMOMHYKIMH. 3/1 https://m.edso0.ru/99CECGMBH
CaMOMHTyKIIHH
6]

24 HEPTHA MATHHTHOTO HOJIL KATYIII € https://m.edso0.ru/PS4XRHOGS
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

25 Pemtenue 3amay https://m.edsoo.ru/MAWTH1ZS0
00600 I

26 © ']‘HeHHe 1 CHCTCM&TH{? AHHA SHAHHH MO https://m.edsoo.ru/WZCM1SBLO
Teme "DIEeKTPOIMHAMHUKA
K 3

27 " OHTPOIILHAi Pa OT,? Ho Tene https://m.edsoo.ru/N9QLKI45Y

DICKTPOIMHAMHKA

Konebarensuas cucrema. CBOOOIHEIE

28 https://m.eds00.ru/R7D8WGSTQ
konebanus. 'apMoHnUyecKkue KonedaHus
K

29 HHCMATIHCECROC H AMHAMHIACCROC https://m.edso0.ru/G1UGM9AS5P

OIIHMCaHME KOJICOATCIbHBIX JBHKCHUU



https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P

DHepreTuyeckoe onucanue. BeiBos
JIUHAMHWYCCKOI'O OITMCAaHUA I‘apMOHI/I‘-IeCKI/IX

30 y https://m.eds00.ru/3A83V2VLE
KOJICOaHUW U3 UX SHEPTreTHIECKOTO U
KMHEMATHYCCKOTO OTIUCAHUS

31 Awmmuatyna u ($asa konebaHui https://m.edsoo.ru/IRUHIPMT1
[lepnon u yacrora konebanuid. [Teprox
MaJbIX CBOOOIHBIX KOJICOaHMIt

32 MaTeMaTH4ecKoro MastHuka. [lepuoy https://m.edsoo.ru/BUSUSUF04
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasITHHKa

33 3aTyxaroune konebanus. BelHysiIeHHEIe https://m.edsoo.ru/TGTJTWAUOQ
kosiebanms. Pe3onanc

34 ABTOKOJICOaHUS https://m.edsoo.ru/BW1KOUGVP

35 Pemenne 3anau https://m.edsoo.ru/XPWCJICPJ

36 Ypok-kongepenumi "Mexamiecine https://m.edsoo.ru/DAYGBRUYJ
KoJieOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O06o00meHre B CHCTEMAaTH3alKs 3HAHUH 110 httos://m.eds00.ru/SVZMHCHI0
teme "MexaHndeckue KojacOanus"

38 BHeKTpOMarHHTHHe KoneOamm. https://m.edsoo.ru/H5B2WSAPN
KonebaTenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTY/IbI

39 3aps/ia KOHJIEHCATOpa C aMIUIUTYA0U CUJIBI https://m.edsoo.ru/RHGLVVKQ5
TOKa B K0JIeOaTeIbHOM KOHTYpe

40 3AKOH COXAHCHHA SHCPIHH B HCATLHOM https://m.edsoo.ru/MMO1P2WQN
KoJiebaTeTbHOM KOHTYpE
3aryxaromue 3eKTPOMarHuTHhIE

41 KosnebaHus. BeiHyXIeHHBIC https://m.edsoo.ru/4VHIISUMW

QJICKTPOMATrHUTHBIC KoJIeOaHMs



https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW

[Tepemennsblii TOK. Pe3uctop u KOHAEHCATOP

42 https://m.eds00.ru/0OG6JQHTOD
B IIETIM TIEPEMEHHOTO TOKa

43 Katynika HHZyKTHBHOCTH B L€ https://m.edsoo0.ru/6P4EK01H7
MEPEMEHHOTO TOKa

44 3aKon OMa JU1s DIEKTPHICCKOH LerH https://m.eds00.ru/P1FZDISQV
MEPEMEHHOTO TOKa
MoniHOCTh NIEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JICVCTBYIOIIEE 3HAUCHUE https://m.edsoo.ru/6P4CXH152
CHJIbI TOKA WU HAITPSOKCHUA

46 Pe3oHaHC B AekTpruUecKoi 1enu https://m.edsoo.ru/AYQWXESRA

47 Pemenne 3amau https://m.edso0.ru/0CVLSMIOS
WneansHbIif Tpancopmarop.

48 [TpousBojicTBO, MIEpeaya U NOTpeOICHHE https://m.edsoo.ru/F142U7UQR
AIEKTPUYECKOW SHEPTUU
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 aneKTpo3Hepruu. KynbTypa HCosib30BaHus https://m.edsoo.ru/UYDMJDXZW
AJIEKTPOIHEPTUH B MOBCEAHEBHOMN KU3HU

50 Pemtenue 3amay https://m.edsoo.ru/IR54QM6F2

51 Pemtenue 3amay https://m.edsoo.ru/7UFPFF3KK

59 O06001IeHne U cucTeEMaTU3aLMs 3HAHUI 11O httos://m.edsoo.ru/l6YY Y 79E0
Teme "DIeKTpOMarHuTHbIE KoyieOanus"

53 MexaHn4yecKue BOJIHbI. XapaKTEePUCTUKH https://m.edsoo.ru/0PEYANBXC
MEXaHUYECKUX BOJH

54 CBolicTBa MEXaHUYECKUX BOJIH https://m.edso0.ru/4S5QXKBUX

55 3ByK. XapaKTEpUCTUKHU 3ByKa https://m.edsoo.ru/lUEH3ZVKKV

56 Hugpassyic u ynbrpasyx. Lyvmosoe https://m.edsoo.ru/24XDNL1P1

3arpsA3HCHUC oxpyxcaromeﬁ Cpcabl



https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1

57

Pemenue 3amau

https://m.edso0.ru/SWQOHEYAJ

58

SHCKTpOMaFHI/ITHBIC BOJIHBI. I/IsnyquI/Ie
OJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/EHMGUTOBG

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V5

60

[IIkaJia 37€KTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

https://m.edsoo.ru/RZ8BKEKVL

61

[TpuHUIUIIBI PaIUOCBSI3U U TEICBUACHHUS.
Paaunonokanus. 31€KTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN Cpeibl

https://m.edsoo.ru/7TKCCHOBN5

62

Kontponsras padota o teme "Konebanus u
BOJIHBI"

https://m.edsoo.ru/NJT16HVEI

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBeTa

https://m.edsoo.ru/KS5RDTMZWV

64

Pemrenue 3a1a4 Ha MpuMEHEHNE 3aKOHA
MPSIMOJIMHEHHOTO pacIIpOCTPAHEHUS CBETa

https://m.edsoo.ru/3H2YL4R4I

65

Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkaiio

https://m.edso0.ru/TIX9ZBOSG

66

[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTesb MPETOMIICHHSL.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHBIN yrol MOJHOTO BHYTPEHHET O
OTpaKCHUS

https://m.edsoo.ru/LNCHJ3MOR

67

Pemenne 3amaq Ha MMPUMCECHCHUC 3aKOHOB
OTPAKCHUS U ITPEIIOMIICHUA CBCTA

https://m.edso0.ru/C4D3UDGG4

68

Xon yder B mpusMe. Jlucnepceus cBera.
CnoxxHbIN cocTaB Oenoro ceera. Llper

https://m.edsoo.ru/HYZWS63L2



https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R
https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2

JInn3el. DOKYCHOE PACCTOSIHUE U

69 https://m.edso0.ru/SXWYEXTXM
OTITHUYECKAs CHJIA JIMH3BI

70 Hoctpoeme nsoOpwienmii B IH3AX 1 11X https://m.eds00.ru/6SRTDGAV7
cucTtemMax. YBEJIUYEHUE JIMH3bI
Pemenue 3agau Ha nocTpoeHue

71 M300paeHUH, MOJTy4aeMBIX C TIOMOIIIBIO https://m.edsoo.ru/YAGCQPWZX
JIUH3

72 ['ma3 xak onruueckas cucrema https://m.edsoo.ru/OVMKI19EZ

73 Pernenue 3a)1aq.vl'[penenm MPHMEHIMOCTH https://m.edsoo.ru/OENIDYBRZ
T€OMETPHYCCKOMN ONTHKH

74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS https://m.edsoo.ru/UCGBDSEVT

75 Hucnepcus cBeta https://m.edsoo.ru/1VIJZOF05

76 Hurepdepentius creta https://m.edso0.ru/ZQB6756KE

77 KorepeHTHbIe HCTOUHMKH. Y C0BHA https://m.edsoo.ru/HIXX3P5WN
HaO0JI0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemtenue 3amay https://m.edso0.ru/SX9F3FNP3

79 [Ipumenenne natephepeHIun https://m.edso0.ru/111ISQL6DM

80 Judpakuus cBeTa https://m.edsoo.ru/KPOD2N63D

81 Jlagpakumonnas pewerka. Yeiosue https://m.edso0.ru/\V7S3Y95TQ
HaOJI0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Pemtenue 3amay https://m.edsoo.ru/LI6LZ3AWE

83 HormepettocTs CBETOBBIX BOTH. https://m.edsoo.ru/TWKJIKW3NH
[Tonsipuzanus cBera

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

85 CBeToBBI€ SIBIIEHUS B IPUPOJIE https://m.edsoo.ru/VJWIIR3ES

86 O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110 httos://m.edsoo.ru/ZOLIZ7TMYC

teme "OnTuka"



https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN
https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC

87 KonTpomnsHas padora o Teme «OnTHKa» 1 https://m.edsoo.ru/WMVM1ARQU
['paHuUIBI MPUMEHHUMOCTH KJIACCUYCCKOM

88 MEXaHUKH. 3aKOHBI JIEKTPOTUHAMUKH U 1 https://m.edso0.ru/GT085PL4Q
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 IJT(;IC;Z;II:;;;:IZ::;IMBHOH Teopi 1 https://m.edsoo.ru/S5VL5W7WK
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[TpeobpazoBanus Jlopenna. Ycnoue

90 NpUIUHHOCTH. OTHOCUTEITHFHOCTh 1 https://m.edsoo.ru/7ZFTX1X84
OJTHOBPEMCHHOCTH. 3aMeJIJICHHE BPEMEHU H
COKpAII[EHUE JITTHHBI

91 DHEPTHS i HMITYIIEC PETATHBHCTCKON 1 https://m.edsoo.ru/GPUPD6117
JaCTHIIBI

92 CBsh Macehi ¢ ?Hepmeﬁ 1 IMITYIIECOM 1 https://m.edso00.ru/UOC7GTFMG
PENATUBUCTCKON YaCTULIbI. DHEPTHs MOKOS

93 PaBHOBecHOE TETUIOBOE M3TyUEHUE 1 https://m.edsoo.ru/YWVZAIQOH

94 3akoH cMmemeHus Buaa 1 https://m.edsoo.ru/R1JD6DWAM

95 I'unote3a M. I1nanka o kBantax. ®oTOHBI 1 https://m.edsoo.ru/RW82CYU89

96 DHeprus ¥ UMIyJabsc HoToHa 1 https://m.edso0.ru/14SLLOJ97

97 Porospexr. Onpirst A. T. Croserosa. 1 https://m.edsoo.ru/NM4VEIDIM
3akonbl pororddexTa

98 YpasHenue Jiinureiina s Goroddpexta. 1 https://m.edso0.ru/DOQYSU4GM
"Kpacnas rpanuna" ¢potoaddekra

99 JaBnenue cBeta. Onbitel I1. H. JIeOGenena https://m.edsoo.ru/1746\VVP412

100 BonHOBEIE CBOMCTBA YaCTHIL 1 https://m.edsoo.ru/UMEW9AQOCE
Bounsbl ne bpoins. JlimHa BotHbL A bpoiins

101 U pa3Mepbl 00J1aCTH JOKaIU3aluu 1 https://m.edsoo.ru/MVA3A30ZQ

;[Bmlcymeﬁcsl YaCTHUIbI



https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7
https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ

102

KopryckyssipHO-BOIHOBOM yallu3m

https://m.edsoo.ru/2XMBTMSAQ

103 Judpakmus 37eKTPOHOB Ha KPUCTAJIIAX https://m.edsoo.ru/XH242PNOK
Crienurka U3MepeHnui B MUKPOMUDPE.

104 CooTHolieHus HeonpeaeaéHHOCTEN https://m.edsoo.ru/BMLQCWUGS
Ieiizenbepra

105 Pemenue rpaduueckux 3amau https://m.edso0.ru/D207BTWDJ

106 Pemenne pacu€THbIX 3ama4 https://m.edsoo.ru/ZUBH25VJV
KontponbHas padoTa mo temam: "OCHOBBI

107 CTO", "KopmyckyaspHO-BOJIHOBOI https://m.edsoo.ru/U4HQ8CZ90
Jyanu3m"

108 OTMBITHI TTO UCCIIEIOBAHHUIO CTPOCHHUS aToMa. https:/m.edsoo.r/SMMRTGEKL
[Inanerapnas monens aroma Pesepdopna

109 [Moctynater bopa https://m.edsoo.ru/SWV5SUN8J

110 Bt criektpos. CIieKTp ypoBHelt sHepriti https://m.edso00.ru/T6T3FTQ6Y
aToMa BOAOpoa

111 (-TIOHTAHHOE H BIHYACHHOS H3IYHCHHC https://m.edsoo.ru/WJ95LAO0P
cBeTa

112 Jlazep https://m.edsoo.ru/CAG7KBIQ7
Hyxnonnas mozaens sapa I eiizenOepra-

113 HBanenko. 3aps1 1 MacCOBOE YHMCIIO sJIpa. https://m.edsoo.ru/JGIMALCVV
N3oTtonel. PagnoakTuBHOCTH
3aKkoH paJMoakTUBHOro pacnana. CBoiicTBa

114 HORMSHPYIOIIEr0 M3yHeHms. Brnsrine https://m.edsoo.ru/8QM2PG4JI
PaZMOAaKTUBHOCTH HA KUBBIE OPTaHU3MBI.
Jo3umerpus
DHeprus CBA3U HYKJIOHOB B sjipe. SnepHble

115 cuiibl. JleexT Maccel sapa. SnepHble https://m.edsoo.ru/YOQ4MRH2H

peakuuu. SnepHsle peakTopsl. [IpoGnemMsr



https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S
https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI
https://m.edsoo.ru/YOQ4MRH2H

YIPaBJISEMOTO TEPMOSIIEPHOIO CUHTESA.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIIEPHON
SHEPreTHUKU

116

MeTo1bl perucTpalnuu U UCCiaea0BaHUs
3JIEMEHTapHbIX yacTull. @yHaMEHTaJIbHbIE
B3aMMOJECHCTBUS. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOU
Mozenu. KBapk-rinrooHHas MOJENb afpOHOB

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

117

®usuka 3a npeaenamu CtanaapTHON
Mozenu. TéMHas Matepusi U TEMHas
sHeprusi. EnuHcTBO pru3mueckoit KapTHHBI
MHpa

https://m.edsoo.ru/A6IW5WE4Z

118

Oransl pa3BUTHS aCTPOHOMUU. 3HaYCHHE
aCTPOHOMHUH

https://m.edsoo.ru/KG802NR9U

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS TPUPOIHI KOCMHYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMHYECKHUX
HUCCIIEIOBAHUI

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHbIE ONITUYECKHE TEJIECKOTIHI,
paanoTeNecKoIbl, BHEaTMOChepHas
aCTPOHOMHUS

https://m.edsoo.ru/KOWWMA4JIE

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue
3BE3/IBI, IUTAHETHI, UX BUAUMOE IBIIKEHUE

https://m.edsoo.ru/TNS5KWOTY

122

Conueunas cucteMa. Conuue. Conneunas
aKTUBHOCTb. McTounuk sneprun ConHIa u
3BE3N

https://m.edsoo.ru/UGLWTUXUH

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH.
Jnarpamma "creKTpanbHbIA KJIACC —

https://m.edsoo.ru/IXHH46BIR
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CBETUMOCTB"

124

3B63I[BI rJIaBHOM IIOCIEA0BATEIILbHOCTU

https://m.edsoo.ru/IF3TMPI01

125

Buyrpennee ctpoenune 38&31. COBpeMEHHbIE
MPEJICTABICHUS O MTPOUCXOKICHUHU U
spomoruu CoaHIa v 3BE37. DTallbl JKH3HHU
3BE3/1

https://m.edso00.ru/Y3MJO6ZTY

126

Mneunsiii [Iyre — Hama 'amaktuka. Tunst
rajakTuk. YEpHbIE ABIPBI B s1/Ipax rajlakTUK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Pacuimpenne Beenennoil. 3akon
Xab06mna. Teopust bonbioro B3peiBa.
PenukToBO€ H3nydeHnE

https://m.edsoo.ru/UCGDOBD7Y

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

https://m.edsoo.ru/XTCIKQGX4

129

Hepewénnpie npoOieMbl acTpOHOMUU

https://m.edsoo.ru/WCAIUBA2Q

130

DU3NYECKUH TPAKTUKYM 10 TEME
"NccneqoBaHnye MariuTHOI'O ITOJIS
IMOCTOSIHHBIX MarHUTOB'" WX
"UccnenoBanue cBOMCTB (peppoMarHeTHKOB"
niy "Uccnenosadnue NeUCTBUS IOCTOSIHHOTO
Mar"HuTa Ha paMKy ¢ TOKOM"

https://m.edsoo.ru/OJIEYJBSH

131

Ou3nyecKuil MPakKTUKyM IO TEME
"U3mepenue cunbl Amniepa” unu "M3ydenue
3aBUCUMOCTHU CHJIbI AMIIEpa OT CHJIbI TOKA"
nnu "OnpeneneHne MarHUTHOM UHIYKIUU
Ha OCHOBE U3MEpeHMs cuibl Amnepa”

https://m.edso0.ru/567ERZSQT

132

DuU3NYEeCKUN IIPAKTUKYM I10 TEME
"UccnenoBanue sBICHUS 3JIEKTPOMArHUTHOM
uHayknuu'" win "OnpeaeneHrue NHIYKIUU

https://m.edso0.ru/6041U180D
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BUXPEBOT0 MarHUTHOT'O NOJs"

133

Du3N4EeCKUN IIPAKTUKYM 110 TEME
"UccnenoBanue sBJICHUS CAMOUHIYKIIUN"
i "COopKa MOJIENH SIIEKTPOMArHUTHOTO
reHeparopa"

https://m.edsoo.ru/FNW63917S

134

Pu3NYEeCKU IPAKTUKYM 110 TEME
"U3mepenue neproia CBOOOTHBIX
KoJIeOaHUN HUTSHOTO U IPYKUHHOTO
MasiTHUKOB"

https://m.edsoo.ru/GAXGUGIKA

135

®u3NYeCKUil IPAKTUKYM IO TEME
"[IpeoOpa3oBaHue SHEPTUU B IPY>KUHHOM
MasiTHUKE"

https://m.edsoo.ru/SJISHWUJFI

136

®u3N4eCcKUil IPAKTUKYM IO TEME
"HccnenoBanue NepeMEHHOIO TOKA Yyepes
MIOCJIEI0BATENBHO COCIMHEHHBIE
KOHJEHCATOP, KaTYIIKy U PE3UCTOP" WiIn
"UccnenoBanue paboOThl HCTOYHUKOB CBETA B
LIeTY IEPEMEHHOTro ToKa"

https://m.edsoo.ru/LNOY8MGT9

137

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHue mapamMeTpoB 3ByKOBOW BOJIHBI"

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

138

DU3NYECKUH TPAKTUKYM 10 TEME
"H3MepeHune nokasaresis IpeaoMIeHUs
crexna" wiun "[lomydyenue n3o0pakeHus B
crcTeMe U3 IJIOCKOro 3epKaa U JIMH3bI"

https://m.edsoo.ru/PSFJZF82U

139

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHMsI OT BelllecTBa (Ha mpumepe
xuakux uH3)" wim "M3Mepenne GokycHOro
paccTOsHUS PAaCcCENBAOIINX JIUH3"

https://m.edso0.ru/Q0Q2UZ8N9
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140

DuU3NYECKUN IIPAKTUKYM 110 TEME
"Hab6monenue nudpakiuu, naTepdHEepeHINH
U NoJisipu3anuu ceera”

https://m.edsoo.ru/RIEYWY7CM

141

Pu3N4EeCKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITYJIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (1o GoTorpadusim
TPEKOB 3apsKEHHBIX YaCTUL B MAarHUTHOM
nose)"

https://m.edsoo.ru/OTLRWY3PW

142

@uU3NYECKU IPAKTUKYM I10 TEME
"U3mepenue nocrosuHou [1nanka Ha ocHOBe
uccnenaoanus poroddpdexra" wim
"HccmeqoBanne 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAUO/T OT HAPSKEHUS "

https://m.edsoo.ru/Y34AXONLN

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue CeKTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa M U3MEpPEHUE
nocrosiHHOM Punbepra"

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

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paanoakTUBHOTO (hoHA C
KCMOJIb30BAHUEM JIO3UMETpA" WU
"N3yueHue MmoryiomieHus: OeTa-4acTuil
aJIFoOMUHHEM"

https://m.edsoo.ru/C3HI5S5E4

145

du3nuecKuil MPaKTHKYM 110 TEMe
"Habaroneuus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAaHHEM
KOMITBIOTEPHBIX MPUITOKEHUH TSI
oTpeeNieHus TOJ0KEHUsI HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3niusi CeBepHOTO MOMYIIApHs U SIPKHE

https://m.edsoo.ru/PR4K00VZY
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3BE3b1" win "HabroneHus B TeIecKoI
JlyHbl, TUIAHET, TYMAHHOCTEW U 3BE3JHBIX
CKOTIeHU "

146

O00011IeHNEe U CHCTEMATH3aIlHs 3HAHHI.
Ponb pusuku u actpoHOMUY B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIBHON M ATHUYECKOH cdepax
JIEATEIbHOCTH YeJIOBEKa

https://m.edsoo.ru/XABKPSEJ3

147

O060061eHre u cucTeMaTu3alus 3HaHui.
Ponb 1 MecTo pu3MKu U aCTPOHOMUH B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

https://m.edso00.ru/G145HQT3W

148

O0600611eHre U crucTeMaTu3alus 3HaHui.
Ponb pusnueckoit Teopun B popMUpoBaHUN
MpeACTaBICHUH O PU3NUECKON KapTHHE
MHpa, MECTO (PU3NUECKON KapTHHBI MHUpa B
o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

https://m.edso0.ru/AOX66 XKGX

149

O06001IeHne U cucTeEMaTU3aLMs 3HAHUI 110
teme "Kunematuka"

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

150

O06001IeHne U cucTeMaTU3aLs 3HAHUI 10
teme "Kunematuka"

https://m.edsoo.ru/EOD18QXGW

151

O06o01IeHre 1 cucTeMaTr3arys 3HaHUK 110
teme "lunamuka"

https://m.edsoo.ru/VTQF4UOXU

152

O00011IeHHE U CUCTEMATH3AIMs 3HAHUH 110
teme "Cratuka TBEepaoro rena'

https://m.edsoo.ru/ASCPSEJHX

153

O06o0011eHre U cucTeMaTr3alus 3HaHUH 10
TeMe "3aKOHBI COXpaHEHUS B MEXaHUKe"

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

154

O00011IeHNE U cUCcTEMAaTU3aLUs 3HAHUI IO

https://m.edsoo.ru/JRCSWNXDH
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Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHUECKON
teopun"

155

O00011IeHNE ¥ cUCTEMATH3AIMs 3HAHUH 110
teme "Tepmonnnamuka. TeroBbie
MaIuHer"

https://m.edsoo.ru/10P456W0O8

156

O000111eHNE ¥ cUCTEMATH3AIMs 3HAHUH 110
Teme "ArperaTHbIe COCTOSIHUS BEIIIECTBA.
®da3o0BbIe nepexopl"”

https://m.edsoo.ru/VOTG69RUR

157

O0001IeHne U cCUCTEMATH3AIINS 3HAHUI 110
Teme "DnekTpuueckoe mnojie"

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

158

O060061eHre u cucTeMaTu3alus 3HaHu| 1o
teMe "I10CTOSIHHBIN ANEKTPUYECKUI TOK"

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

159

O00011IeHNE U CHCTEMATH3AIMS 3HAHUH 110
teme "Toku B pa3nuyHbIX cpegax"

https://m.edsoo.ru/ESIK18H3F

160

O06001IeHne U cucTeEMaTU3aMs 3HAHUI 110
TeMme "MaruutHoe nose'

https://m.edso0.ru/30X0JJYUH

161

Peseprubrit ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"DnekTpoMarHuTHas MHAYKIUS"

https://m.edsoo.ru/LUNKZLURY

162

PesepBubIit ypok. O6001IeHNE 1
CUCTEMAaTH3alHs 3HAaHUH 110 TEME
"MexaHndeckue Kojaeoanus"”

https://m.edsoo.ru/3F07MLKSL

163

PesepBuslit ypok. O6001IeHE U
cucTeMaTHh3alys 3HaHUH 10 Teme
"DneKTpoMarHuTHeIe KosebaHus"

https://m.edsoo.ru/FM1LEP76S

164

PezepBHblit ypok. O0o0O1IEHNE U
CHCTeMaTH3alus 3HAHUH 10 TeMe
"MexaHUYeCcKHe U IeKTPOMarHUTHBIE

https://m.edsoo.ru/JDEW35XXF
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BOJIHBI"

PesepBHeiit ypok. O600IIeHNE 1
cucreMaru3anys 3Hanuii mo reme "Omnruka’

165

1

https://m.edsoo.ru/MWJLMATIT6

PesepBHeIii ypok. O600IICHNE 1
166 cucreMarusanus 3Hanuii no reme "OCHOBBI
CTO"

https://m.edsoo.ru/NB6V3ZB81

Pesepsubiit ypok. O60011eHNE 1
167 CHUCTEeMaTHU3alMsl 3HAHUH 110 TEME
"KopryckynsipHO-BOJTHOBOM yanu3m"

https://m.edsoo.ru/3G6FJ3FFEN

Peseprubrit ypok. O6001IeHNE 1
168 CUCTEMATHU3AIIUA 3HAHUM 110 Teme "DPusuka
atoma"

https://m.edsoo.ru/HGF8GQ8AS5

Peseprubrit ypok. O6001eHNE U
169 cucTeMaru3anus 3HaHui 1o reme "dusnka
ATOMHOTO SIZJpa M 3JIEMEHTAPHBIX YacTHIl"

https://m.edsoo.ru/SRSUU1P8G

Peseprubrit ypok. O6001eHNE 1
170 CUCTEMATHU3ALNA 3HAHUH I10 TEME
"DneMeHThl acTpoPu3uKu"

https://m.edsoo0.ru/GQDTDS8IRQ

OBIIEE KOJJMYECTBO YACOB II10 ITPOIPAMME

170

16
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

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

10.2

YuuThIBaTh TpaHUIIBl MPUMEHEHUS H3YyYEHHBIX (DU3MUECKUX MOJeNeH:
MaTepuagbHas TOUKa, MHepLUaibHas cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TE€JI0, UACAIBHBIN I'a3; MOJEIIA CTPOEHUS I'a30B, )KUAKOCTEW U TBEPABIX TEI,
TOYEYHBIN ANIEKTPUUECKUN 3aps]l — TP pelIeHUH PU3NYECKUX 3a]1a4

10.3

PacnioznaBath pusnueckue sBieHus (MpoIecchl) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpPUM CTPOCHHUS
BEIIECTBA U JJIEKTPOAMHAMHUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJieHUue Tel, JBUXKEHHE I10
OKPY)KHOCTH, WHepLus, B3auMojeicTBue Tten; AuPy3us, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX TeEJ, U3MEHEHUE 00BbEMaA Tel
IpU HarpeBaHUM (OXJIAXKJEHUM), TEIUIOBOE PpaBHOBECHE, HCIAPEHHUE,
KOHJIEHCAllMsl, IJIaBJIEHUE, KPUCTAIIM3AalKs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBSI3b
MEX]ly IapaMeTpaMy COCTOSHUS Ta3a B M30MpOLEccax; dIEKTpU3aLus Tell,
B3aMMOJICHCTBHE 3apsI0B

10.4

OnuceIBaTh MEXaHUYECKOEC ABVXXCHUE, UCIIOJIb3Ys (bI/IBI/I‘ICCKI/IC BCJIIMYHUHBI.
KoopAuHaTta, IIyTh, IEPEMCHICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TC€Jjia, CUiIa,
HUMITYJIBC  TCJIa, KHHETUUYCCKAA OHEPIudA, IOTCHHUAJIbHAA  OHCPIUs,
MEXaHHU4YCCKas pa60Ta, MCXaHW4YCCKass MOINHOCTb, IIpU  OIIMCaHUU
IMIPpaBUJIbHO TPAKTOBATH (bI/ISI/I‘ICCKI/Iﬁ CMBICJI HCIIOJIB3YEMBIX BCIWYHH, HUX
0003HAYEHUS U CAWHHNIIBI, HAaXOIUThb Q)OpMYHLI, CBA3BIBAIOIIUC HNAHHYHO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh M3y4EHHbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIEC SIBJICHUS,
UCNOJb3Ys (U3NYECKHEe BEIMYUHBI: JAaBJICHHUE I'a3a, TEMIepaTypa, CpeqHsis
KUHETHYeCKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CpPEIHEKBaJApaTU4YHAsl  CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabdora rasa, Ko3(QQHUIHMEHT MNOJE3HOro JeicTBUA
TEIJIOBOTO JIBUTATeNsl; MPU OMUCAHWU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBIC]I MCIOJIb3YEMBIX BEIWYHMH, UX O0O3HAYECHUS U €AMHUIBI, HaXOJUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYI (DU3MYECKYI0 BEJIMYMHY C APYTUMHU
BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKHUC CBOICTBaA BCIICCTBA n
QJICKTPUYCCKHUC SIBJICHUA (HpOI_ICCCBI), HCIIOJIb3YyA (I)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI:




JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE II0JIe, HAIpPsLKEHHOCTh  I10JIH,
IIOTEHIMAJl, PAa3HOCTh IIOTEHLIUAJIOB; IIPY ONKMCAHUM NIPABUIIBHO TPAKTOBATH
(Gu3nYeCKUil CMBICT UCTIOIB3YEMBIX BETMUYMH, UX 0003HAYCHUS U €JMHHULIBI,
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIMYHMHY C
JPYTMMHU BETMYMHAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIIONB3YS (hPU3NYECKHE
3aKOHBl M NPUHLUIBL 3aKOH BcemupHoro Tsrotenus, |, Il u Ill 3akons
HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPIHM, 3aKOH COXpPaHEHUs
UMIyJbCa, [PUHLUI CYNEPHO3ULMHM CUJ, MPUHLUI PaBHOIPABUS
WHEPLHAIBHBIX CHUCTEM OTCYETA; MOJIEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
SHEPruu TEIUIOBOTO JBIKEHUS MOJIEKYJI C aOCOJIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsina, 3akoH KyroHa; mpu 3ToM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCcKOoe BBIpAXKEHHE M yCIOBUS (IpaHHUIBL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB,  pa3iuyaTh yCJIOBUS HUX  0€30MacHOTO
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MPOIIECCOB C MCIIOJIL30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; IPH ITOM
dhopmynupoBaTh mpobaemMy (3a7ady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUS, MPOBOAUTE OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IIpsAMBIE U KOCBCHHBIC HN3MCPCHUA (1)1/13I/I‘IGCKI/IX BCJIIMYHH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJIBLHBIA CIIOCO0 HN3MCPEHUA W HCIIOJIb30BaTh
HN3BECTHBIC METOAbI OLICHKN HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

UccnenoBaTh  3aBUCHUMOCTH  MEXIYy (PU3MUYECKUMHU  BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM TPSAMBIX H3MEpPEHUil; MpuU 3ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpPOBaThb  pPE3YyNbTaThl  MOJYYECHHOM  3aBUCHUMOCTHU
(¢u3nuecKkux BENWYMH B BuJe Tabnaui ¥ rpaduKoB, AeJaTh BBIBOJBI IO
pe3yapTaTaM HCCIEI0BaHUS

10.12

CobmnronaTh npaBuia 6€30MaCHOrO TPya MPU MPOBEJCHNUN UCCIIEI0BAaHUIN B
paMKax  y4eOHOro  HSKCIepUMEHTa, y4eOHO-MCCIIENOBATENbCKONH U
IPOEKTHOM JEATENbHOCTU C UCHOJIb30BAHUEM U3MEPUTENIbHBIX YCTPONCTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pematp pacu€rHple 3agauyu C SBHO 3aJaHHOW (PU3MYECKOW MOJENbIO,
UCTIONB3Ys (PU3UYECKHE 3aKOHBI M MIPUHIIUIIBI; HA OCHOBE aHANU3a YCIOBHUS
3a/1au BBIOMpATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3UUECKHE BEIUYMHBI
u ¢Gopmyibl, HeoOXoAMMBIE ISl €€ pelIeHHs, MPOBOAUTH pPACUETHl U
OIICHUBATh PEAILHOCTh MOJYUEHHOTO 3HAaYCHUS (PU3UIECKON BETUUHUHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyu: BBICTPAaNBATh JOTHUYCCKHU
HCTIPOTUBOPCUUBYIO ILCIIOYKY paCCY)KIlCHI/Iﬁ C OHOpOfI Ha H3YUYCHHBLIC




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

10.15

Hcnonb3oBarh  mpu  pelieHMH  yuyeOHBIX  337ad  COBpPEMEHHbIE
WHGOpPMAIIMOHHBIE ~ TEXHOJOTMHM  JUIi  IOWCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpETallMM M MPEACTaBICHUS Y4YEOHOM U Hay4dHO-NOIYJISPHOU
UHPOpPMALMK, TOJYYEHHOW U3 pa3NUYHBIX HWCTOYHHUKOB; KPUTHUECKH
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH(POPMALUIO

10.16

[IpuBoaUTE NpUMEpPHI BKJIa/la POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHUE IPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJOTHU

10.17

Hcnonb3oBarh TeopeTnyeckue 3HaHUS MO (U3MKE B MOBCEAHEBHOW KU3HU
g obecriedeHust Oe30macHOCTH Mpu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, IUIS COXPAaHEHHs 3/I0POBBS M COOIIOICHUS
HOPM 3KOJIOTHYECKOI0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

Paborats B rpynmne€ ¢ BBIIOJHCHHEM Pa3jJInYHbIX COLMWAJIbHBIX pOJ'IGI\/JI,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATILHO PACIIPEACATh 00S3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CHUTYAllMAX, AaACKBATHO
OLCHMBATb BKJIaJ KaXJIOro MW3 Y4YaCTHUKOB TPYIIbI B PCIICHHUC
paccMaTpuBaeMoin MPOOIEMBI

11 KIJACC

Kon
NpoBepPsieMoro
pe3yJabTarTa

111

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o001ero o0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOUW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOUN TEXHUKU
U TEXHOJIOTUH, B MPAKTUYECKON NESATENbHOCTH JIOACH, LEIOCTHOCTh M
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4uUTHIBATH IpaHUllbl TIPUMCHCHUA H3YUYCHHBIX (1)H3H“I€CKI/IX MOJICIICH:
TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsan, sAA€pHass MOACJIb aTOMa, HYKIIOHHasA
MOJACJIb aTOMHOI'O sApa IIpUu pCIICHUN (I)I/ISI/I‘ICCKI/IX 3aJa4

11.3

Pacrio3HaBath ¢pu3uueckue siBieHus (MPOIEecChl) B OOBICHATh UX HA OCHOBE
3aKOHOB 93JICKTPOJMHAMUKHA W KBAHTOBOM (U3UKH: 3JIEKTpUYECKas
POBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, AJIEKTPOMATrHUTHAS WHIYKIUS, ICHCTBHE
MAarHUTHOTO TIOJSl HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsij,
AJIEKTPOMArHUTHbBIE KOJICOaHUs u BOJTHBI, NPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPAXKEHHE, TpeOMICHHe, HHTepdepeHus,
nudpakius U MoJIIpU3alvs CBETa, AUCIEPCUs CBETa, (POTOIEKTPUUCCKHIA
addekt (poTtodddexT), cBETOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJIOPOJA,  ©CTECTBEHHAas W HMCKYCCTBEHHas




Paa0aKTUBHOCTD

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBa (BHCKTpI/I‘-IeCKI/Ie, Mar"HuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJUMOCTb pA3JIMYHBIX Cped) U
JJIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECCHI), HCIOJB3yd  (hu3nyecKue
BEJIMYMHBL: AJICKTPUICCKUI 3apsi, CHUJIa TOKA, SJICKTPUUISCKOE HaAIPsDKEHUE,
AJIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHmanos, IJC, paborta
TOKAa, WHIYKIMS MarHuTHOTO ToJiA, cuwia Awmmepa, cuia JlopeHia,
WHAYKTUBHOCTb KAaTYIIKHW, SHCPIUs SJICKTPHUYCCKOIO U MAarHuTHOT'O HOJ’IGﬁ,
NepuoJl U YacToTa KOJICOAHWH B KOJIEOATEIBHOM KOHTYpE, 3apsi M CHja
TOKa B TIpPOIllECC€ TapMOHHMYECKHX OJEKTPOMArHUTHBIX KOJICOAHMI,
(OKyCHOE pacCTOSHHE W ONTHYEeCKas CHJla JIMH3BI; TNPU  OINMUCAHUHU
IMpaBHUJIbHO TPAKTOBATbH @HSquCKHﬁ CMBICJI HCIIOJIB3YEMbBIX BECJIWMYHH, HUX
0003HaYeHMs] U EIUHMIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLIUE JIAHHYIO
(hU3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

115

OnuchiBaTh M3YYCHHBIC KBAHTOBBIE SIBJICHHS W TPOIECCHI, HCIOIB3YS
(br3UYecCKre BETUYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI
W YacToTa CBeTa, PHEpPrus M HMIYJIbC (POTOHA, MEepHoJ] NoJypacrnana,
SHEPTHsl CBS3W ATOMHBIX SJIep; MPH ONMUCAHWU TPABWIBHO TPAKTOBATH
(bUBUYECKU CMBICT HCTIOIB3YEMbIX BETUYHH, UX 0003HAUYCHHS U €IUHUIIBI;
yKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIMYHUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITH 3HaU€HUE (PU3NIECKON BETMYUHBI

11.6

AHanu3upoBath pU3NUECKHUE MPOIIECCHI U SBICHUS, UCIONb3Ysa (PU3NUECKUE
3aKOHBI W TpPUHLOMIBL: 3akoH OMa, 3aKOHbI TOCJIEIOBaTENIbHOTO U
napajuieIbHOTO COEANHEHHUs POBOJAHUKOB, 3akoH J[xoynsa — Jlena, 3akox
ANIEKTPOMArHUTHOM MHIYKIWUU, 3aKOH MPSAMOJMHEHHOTO pacipOCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJOMJICHHUS CBETAa, YpaBHEHHE
OiiHmTeitHa g GoTtoddderra, 3aKOH COXpaHEHHUS DSHEPIUu, 3aKOH
COXPAaHEHHUS MMITYJIbCa, 3aKOH COXPAaHEHHUS 3JIEKTPUUECKOIo 3apsjia, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTyIaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmaza; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE UM YycloBHs  (TpaHMIbI,  00JIaCTH)
IPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIllpaBJICHUC  BCKTOpa HWHAYKIHUHW  MArHuTHOTO  IIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpouTh M ONHCHIBATh H300paKECHHUE, CO3/1aBa€MOE IUIOCKHM 3EPKaJIOM,
TOHKOHW JTUH30U

11.9

BbITIONHATE AKCHEPUMEHTHI M0 HCCIEA0BAHUI0 (DU3MUECKUX SIBICHUHA U
MPOIIECCOB C UCTIOIH30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUI; TPH 3TOM
(dbopmynupoBaTh mpobraemy (3agady) ¥ THIIOTe3y Y4eOHOTO IKCIEPHUMEHTa,
coOuparh YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHHUSI, MPOBOIUTH OTBIT
1 (OPMYITUPOBATH BBHIBOIBI

11.10

OCYH.[GCTBJ'IHTL MpsIMBIC U KOCBCHHBIC HN3MCPCHUA (I)I/ISI/I‘{CCKI/IX BCJIIMYHMH,
Ipru 5TOM BLI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 U3MCPCHUSA U HUCIIOJIb30BATH




M3BECTHBIE METO/IbI OLICHKH IIOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH C HCHOJIH30BAHUEM
NPSIMBIX M3MEPEHUH; TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH
pe3yabTaThl TOJMYYEHHOW 3aBHCUMOCTH (DM3WYECKUX BEIWYMH B BUJE
TaOuIl U TPaUKOB, IETaTh BBIBOAKI 110 Pe3yIbTaTaM HCCIICIOBAHMUS

11.12

CoGumroath nipaBuiia 0€30MaCHOTO TPy/ia MPH MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOro  JKCIIEPUMEHTAa, Y4EeOHO-HCCIICIOBATEIbCKOW U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHHUEM N3MCPUTCIbHBIX YCTpOI\/JICTB u
1a060pPaTOPHOTO 00OPYIOBAHUS

11.13

Pemats pacu€rHble 3agauyu C SBHO 3a/JlaHHOM (PU3MYECKOW MOJIENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI U ITPUHIUIIBI; HA OCHOBC aHaJIN3a YCJIOBUA
3aJa4u BI)I6I/IpaTB (1)I/I3I/I‘-ICCKyIO MOACIb, BBIACIATH (1)I/I3I/I‘IGCKI/I€ BCINYHNHBI
n ¢GopMyabl, HeOoOXOquUMbIE Al €€ pelleHus, NMPOBOJUTH pacuérel U
OLCHUBATH PCAIbHOCTH MMOJTYUCHHOI'O 3HAYCHU A (1)1/131/ILIGCKOI>'I BEINYHNHBI

11.14

Pemrate KaueCTBEHHbBIE 3a/1a4u: BBICTPANBATh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PpAaCCYyKJCHHM C ONOpPOM Ha W3Yy4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

11.15

Ucnonb3oBath  mpu  pelmieHUHd  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
nH(pOpPMallMOHHBIE  TEXHOJOTMU Ui  TIOUCKa,  CTPYKTYpPUpPOBaHUS,
UHTEpIpeTali M MpeACTaBlIeHUs Yy4eOHOW U Hay4HO-TIOMYJSPHOU
nHdopMaluy, TOJIYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATh TPHUHIMIBI JCHCTBUS MAalIWH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS HUX O€30MacHOr0 MCMOJb30BaHUS B
MOBCE/IHEBHOM JKU3HU

11.17

[IpuBoAMTE MpUMEpPHI BKJIa/1a POCCUMCKHUX U 3apyO0eKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBACHEHHE IPOIECCOB OKPYXKAIOIIETO MHUpPA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTH

11.18

Hcnonp3oBaTh TeOpETUYECKUE 3HAHUS N0 (PU3HMKE B TIOBCEIHEBHOW KU3HU
st obecrieueHnss O€30MAaCHOCTH TIpH  oOpalleHuH ¢ mpubopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHsS 3JI0pPOBbS M COOJIOICHUS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPY)KAIOIICH cpelie

11.19

PaGotrate B rpymme C BBIOJHEHHWEM pPa3UYHbIX COLMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PALMOHAILHO PaCHpeeNsiTh 00sI3aHHOCTH U
IUTAHUPOBATh JIEATENIbHOCTh B HECTAaHAAPTHBIX CHUTYaIUsAX, aJeKBATHO
OLIEHMBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYNIbl B pEUIEHUE
paccMaTpuBaeMoi mpoOiIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox mposepsiemoro

pasaejia 3JJEMEHTA

HpOBepﬂeMble JIEMEHTLI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupozae. Haydnele meTonbl
MIO3HAHUSA OKpyXKaromero Mupa. Pons skcriepumenta
M TEOpUM B IIPOLECCE TO3HAHUA MPUPOIBI.
OKCIEpUMEHT B (U3HKE

1.2

MonenupoBanue (bu3rUecKux SIBJIEHUU Hu
npoueccoB. Hayunble rumnortessl. ®dusnyeckue
3aKOHBI W Teopuu. ['paHUIBI NPUMEHUMOCTH
¢usznyeckux 3akOHOB. [IpUHIUMII COOTBETCTBHUA.
Ponp u wmecro ¢usuku B (POPMHUPOBAHUU
COBPEMEHHOM  HAy4yHOM  KapTUHBI MuUpa, B
MPAKTHYECKOHN AESITETbHOCTH JII0IeH

MEXAHUKA

KNMHEMATHKA

211

Mexannueckoe NBIDKECHHUE. OTHOCHUTENBbHOCTD
MexaHnyeckoro nBmwxkeHusa. Cucrema oTc4Yéra.
Tpaekropus

2.1.2

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

2.1

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
IBUKEHHe. ['pa@uku  3aBUCHUMOCTH  KOOPAMHAT,
CKOPOCTH, YCKOpPEHHS, MyTH U IepeMelIeHUs
MaTepuaIbHOU TOUYKU OT BpEMEHU

214

CBoOoaHOE MmajieHue. Y CKOpeHue CBOOOTHOTO
ajcHus

2.15

KpuonuneitHoe JIBIDKCHHE. PaBHoMepHOE
JBU)KEHUE MAaTE€pPUAIIbHOW TOUYKU IO OKPYKHOCTH.
YrnoBas cKOpOCTb, JTUHEWHAs CKOpocTh. [lepuon u
yacroTa. L{eHTpocTpeMuTenpHOE yCKOPEHUE

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETDP, ABUKCHUC
CHaps 0B, HCITHBIC U pECMCHHBIC IIEpCaadn

2.1.7

[Ipaktnyeckue paboTbl. M3MepeHHe MIHOBEHHOM
ckopoctu. lccnenoBaHue COOTHOLICHHUS MEXIY




NyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIE PAaBHBIC MPOMEXKYTKH BPEMEHHU
IpU PaBHOYCKOPEHHOM JBM)KCHUU C HavYaJbHOU
CKOpPOCTBIO, PaBHOW HYyJIO. M3ydeHue [BUKEHHS
mapuka B BA3KOW KHUJIKOCTU. M3ydueHue NBHKEHUSA
Tesa, OpPOIIEHHOT0 TOPU30HTAIBLHO

2.2

JTMHAMUKA

221

[Ipuanun  otHocurensHOocTH ['aymmnes. IlepBbiid
3akoH HprotoHa. IHepuuanpHble CHCTEMBI OTCUETaA

222

Macca tena. Cuia. [TpyHIMI Cynepno3uiyuu cui

2.2.3

Bropoii 3akoH HproTOHA 151 MaTepuanbHOM TOUKHU B
uHepuuanbHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA 1711 MaTepuanbHBIX TOUEK

224

3akoH BceMHUpHOTO TsaroTeHus. Cuiia TKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tema

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHHs
CKOJIbKEHUSI U cuiia TpeHus nokos. Koapdunuent
Tperust. Cuina cOnpoTUBJICHUS MPU JBMKEHUU Tela
B )KMJKOCTHU WJIU rase

2.2.7

[TocTymarenbHOe W BpalIaTSIIBHOE  JIBHIKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoOMEeHT cuiabl OTHOCHUTENBHO OCH BpalleHHs.
[1neyo cuibl. YcnoBusi paBHOBECHUS TBEPAOTO TEJa B
15(0(0)

2.2.9

Texandeckue YCTpOﬁCTBaI IIOAIMITHUKH, IBHXXCHHUEC
HNCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboThl. M3ydeHuwe  JIBUKEHHS
Opycka Mo HAKJIOHHOM IUIOCKOCTH TOJ JeicTBHEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCMMOCTH CHIT
VIPYrOCTH, BO3HUKAOIUX B JAehopMUpyeMoOit
NpY)XHHE M PE3MHOBOM 00pasiie, OT BEJIUYUHBI UX
nepopmanuu. VccnenoBanue yclIOBHI paBHOBECHS
TBEPAOTO TeNa, UMEIOIIETO OCh BPAILECHHS

2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

231

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIBI 1 UIBMCHCHUC
HUMITYJIbCa TCJ1a

2.3.2

3akoH coxpaHeHus nMmiyiasca B MCO. PeakruBHOE
JBUKEHHE

2.3.3

PaGora cunel




2.34

MouHoCcTE CHIIBI

2.35

Kunernyeckass »53Heprus MaTepUAIBHOW  TOYKH.
Teopemao KWNHETUYECKOW SHEPIUU

2.3.6

[TorennnaneHasa sHeprus. [loTeHnumanbHas >HEprus
yIpyro nepOpMUPOBAHHOM MIPYXHUHBI.
[NoTenumansHas YHEPTUs Tesa BOIM3H TOBEPXHOCTH
3eMiu

2.3.7

[loTennmanpHble 1 HEMOTEHIMAIbHbBIE CHIIbL. CBSI3b
paboThl HENOTEHLHMAIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM HHEpruu CUCTEMBbI Tel. 3aKOoH
COXPAaHEHHUS MEXaHUYECKOMN SHEPTUu

2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4eckue  yCTpOMCTBA:  JBWIXKEHUE  PAKeT,
BOJIOMET, KOTEp, NPYKUHHBIN TUCTOJIET

2.3.10

[IpakTuueckue paboTsl. M3yueHue cBa3u ckopocTeit
TeJ Mpu Heynpyrom ynape. MccnenoBanue cBsi3u
paboThl CHWJIBI C HW3MEHEHHEM MEXaHUYECKOU
SHEpPruu Tena

3 MOJIEKVJISIPHAS ®U3UKA U TEPMOAMHAMUKA

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU
OcHoBHbIE TMOJIOKEHHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE IBUKEHHE.
Hudbdysus. Xapakrep ABUKEHUS U B3aUMOCHCTBUS
YacTHII BEIlleCTBa
Mopnenu cTpoeHHs Ta30B, KHIKOCTEH U TBEPABIX

3.1.2 Tell U OOBACHEHHE CBOMCTB BeEIIECTBA HAa OCHOBE
3THUX MOJEIIEN

313 Macca MOJIEKYI. Konunuecto BEIIECTBA.

o [Tocrosinuas ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

uzmepenue. lllkana temneparyp Lenbcus
Mopens uneansHoro raza. OCHOBHOE ypaBHEHUE

3.1.5 MOJIEKYJIIPHO-KUHETHYECKOH TEOpUU HUJCabHOTO
rasa
AOcomoTHas TeMmrepaTypa Kak Mepa cpeaHei

3.1.6 KMHETUYECKON JHEPruu  TEIJIOBOTO  JIBMXKEHHS
yactui ra3a. [llkana remnepatryp KensBuna

317 VYpaBuenune Kianeiipona — MenzaeneeBa. 3akoH
JlanbToHa

318 I"a3oBbIe 3akoHbI. M30mporiecchl B uA€aIbHOM rase ¢

IMMOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCpMaA,




u30Xxo0pa, u3odapa

3.1.9

TexHu4YecKre yCTpOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuueckue paboTsl. MI3MepeHre Macchl BO3ayXa
B KJIacCHOM KOMHate. McciaenoBaHue 3aBHCHMOCTH
MEXIy TIapaMeTpaMu COCTOSHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamudeckas cucrema. Buyrpennss
SHEPrusl TEPMOJUHAMMUECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUA

3.2.2

KonuuectBo Temmotsl u  paboTta. BHyTpeHHss
SHEPrus OJHOATOMHOI'O MJEAIBLHOIO Ira3a

3.2.3

Buant TeTJIOTIepeIauHn: TETIOMPOBOAHOCTb,
KOHBEKIIUS, W3IydeHHe. TermnoéMKOCTh  Tena.
VnaenrHasg  TemIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.24

IlepBblii  3akoH TepmoauHaMuKH. [IpumeHeHne
IIEPBOTO 3aKOHA TEPMOAMHAMUKHM K HM30IIPOLIECCAM.
I'padmueckas nnTepnperanus padboTsl rasa

3.2.5

TenmoBrie MAaIlIUHEL. [TpunIUTIBI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi >HEpruu B
TEIJIOBBIX MamuHaxX. KoaddumueHnT moae3Horo
nevictus (nanee — KII1/]) termoBo#t mamunbl. [{uki
Kapno u ero KIIJ]

3.2.6

Bropoii 3akon TepmomuHamuku. HeoOpaTtumocTh
IpOLECCOB B Mpupoje. TerioBble JBUraTEIH.
DKonoruyeckue npoOiaeMbl TEIIOIHEPTeTUKH

3.2.7

Texnuyeckue yCTpONCTBA: IBUTraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktnueckue pabotel. M3mepeHue ynenbHOU
TEILUIOEMKOCTH

3.3

AT'PETATHBIE CO

CTOAHMA BEHIECBA. ®A30BBIE ITEPEXO/IbI

331

[TapoobOpazoBanue u koHaeHcauus. Vcmapenue u
KUIMIEHUEe. YJelbHasg TerioTa mnapooOpa3oBaHUs.
3aBUCHMOCTh TEeMIEpPaTypbl KUIICHUS OT JIaBJICHHUS

3.3.2

AOcComoTHas ¥ OTHOCUTENbHAS BIaXKHOCTh BO3IyXa.
Hacspiennsii nap

3.3.3

Tépnoe Tteno. Kpucramnuueckue u amopdHbie
Tena. AHMU30TPONUS CBOWMCTB KpUCTaJIOB. JKuakue
Kpuctaiisl. CoBpEMEHHbBIE MaTEpHAIIbI

3.3.4

IInaBnenue u KpucTtalsin3anus. VaenpHas TemioTa




iassieHus. Cyonumanus

3.35 YpaBHeHHUE TEIIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KATOPUMETP, TEXHOJOTUH TOTYICHHUS
o COBPEMCHHBIX  MarepuagoB, B TOM  YHCIIE
HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUHU
337 [IpakTnueckue pabotel. l3mMepeHue BiaXHOCTU
o BO3JIyXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 OnekTpuzanusi Tel. ONeKTpudeckuid 3apsa.  [[Ba
o BH/IA DJIEKTPUIECKUX 3aPSIIOB
4.1.2 [IpoBOHUKH, TUIIIEKTPUKU U TIOJIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs EKTPUIECKOTO 3apsaa
414 BzaumonerictBue 3apsinoB. 3akoH Kynona
DIIeKTpruYecKoe ToJIe. Hanpsioxénnocth
4.15 3JIEKTpUYECKOT0 Mo, [IpuHumm cynepno3uiuu.
JIuHWY HAIPSHKEHHOCTH 3JICKTPHYSCKOTO TIOJIS
416 Pabora cuI ANEKTPOCTATUYECKOTO TOJIS.
o [ToTermman. Pa3HOCTh IOTEHIIMAIOB
4.1 [IpoBOMHMKKM U  [OUAJIEKTPUKA B  IMOCTOSHHOM
4.1.7 AIEKTPUIECKOM noJie. JusnexTpudeckas
MPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJEHCATOpa. ODHEPrus 3apsHKEHHOTO
KOHJIEHCAaTOpa
Texuuueckue yCTpoiicTBa: AJIEKTPOCKOIL,
419 AIEKTPOMETD, ANEKTPOCTaTHYECKas 3aIuTa,
o 3a3eMJICHHE  JJIEKTPOnpuOOpoB,  KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN TPUHTED
4110 IIpakTuueckue paboTHI. H3mepenne
o SIIEKTPOEMKOCTH KOHIEHCATOPA
IIOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEJAX
YcnoBus CYIIECTBOBaHUS MOCTOSTHHOTO
421 aJIeKTpudecKoro Toka. Mcrounuku Toka. Cuna Toka.
4.2 ITocTosIHHBINM TOK
4.2.2 Hanpsxenue. 3akon OMma it ydacTka 1enu
423 DIIEKTpUYECKOe COIIPOTUBJICHHUE. VY nensHOE
o COIPOTHUBIIEHHE BEIECTBA
4.2.4 [TocnenoBarenbHoe, MapaieNbHOE, CMEIIaHHOE




COCANMHCHUC ITPOBOAHUKOB

4.2.5

Pabora snexrpudueckoro Toka. 3akoH JIkoymas —
Jlenna

4.2.6

MoIIHOCTh QJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoBwKymas cuna (manee — OJC) wm
BHYTPEHHEE CONPOTUBJICHHE MCTOYHHKA TOKA.
3aKkoH Oma  pgus MIOJIHOM (3aMKHYTOM)
aneKTpruuecKkon uenu. Kopotkoe 3ampikaHue

4.2.8

DNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  CONPOTUBJIEHUS  METAUIOB  OT
Temieparypbl. CBEpXIpOBOIUMOCTh

4.2.9

Onektpuueckuid TOK B  Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoauuku. CoOCTBEHHass W TpPUMECHas
MPOBOJIMMOCTh TIOJIYMPOBOHUKOB. CBoMcTBa p-N
nepexona. [loympoBoIHUKOBBIE TPHOOPHI

4.2.11

DIIEKTpUYECKAN TOK B JIIEKTPOIUTAX.
DIIEKTPOJUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DnekTpuueckuii TOK B ra3zax. CaMOCTOSITENIBHBIA U
HECAMOCTOSITENIbHBIA ~ pa3psil. PasznmuuHble THUIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue ycTpoicTBa: aMIIEpMETpP, BOJBTMETD,
peocTar, UCTOYHUKU TOKA, dJIEKTPOHArpeBaTeIbHbIe
pUOOPHI, AIEKTPOOCBETUTEIILHBIE PUOOPBHI,
TEPMOMETP COINPOTUBJICHUS, BaKyyMHBIA JHO[,
TEPMHUCTOPBI u dboTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaJIbBAaHUKA

4.2.14

[Tpaktuueckue padoThl. M3yueHue cMemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

UN3smepenne OJIC wuCTOYHMKA TOKa M €ro
BHYTPEHHETO COINPOTUBIICHUSL. Habmronenue
ANEKTPOJIN3a

11 KIIACC

Kon Koanposepsiemoro

pasaejaa 3JIEMEHTAa
4

IIpoBepsiemMble 3JIeMeHTHI COAEPKAHUS

SJIEKTPOAMMHAMUKA

MAT'HUTHOE IIOJIE. 9JIEKTPOMAT'HUTHA A MHAYKINA

4.3

43.1

ITocTosHubIE MAarduThbl. B3aumoeiicteue




IIOCTOAHHBIX MAarHuToOB

MarunutHoe nosne. BeKkTop MarHUTHOW MHIYKIUH.
[IpyHnun cyneprio3unyu. JIMHMM  MarHUTHOMN

4.32 UHIyKIMK. KapTrHa JIMHU MarHUTHOM MHIYKIIHN
TI0JISI TOCTOSTHHBIX MAarHUTOB
MarauTHO€E mnoJie MpoBOAHUKA ¢ TOKOM. KapTuHa
JUHUN TOJIS JUTMHHOTO MPSIMOTO TIPOBOJHUKA H
4.3.3 3aMKHYTOTO KOJIbLIEBOTO IPOBOJHMKA, KATYLIKU C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cunia AMmriepa, e€ MOIyJb ¥ HalIPaBJICHHUE
Cuna Jlopenma, e€ MOIynb W HalpaBlICHHE.
4.3.5 JIBr>KEeHME 3apsHKEHHOM YacTULbI B OJHOPOJHOM
MarHuTHoM mnoJjie. Pabota cunel Jlopenia
4.3.6 SIBJICHHE AIEKTPOMArHUTHOW WHIYKIIAA
4.3.7 [ToTox BEeKTOpa MarHUTHOM MHAYKLIUN
438 OJIC  wHaykuuu. 3aKOH  AJIEKTPOMArHUTHOMN
o uHyKin Papaest
Buxpeoe snekrpudeckoe nose. 9JIC uHAYKIIMU B
4.3.9 MPOBOJIHUKE, JIBIDKYIIEMCS TOCTYNaTeJIbHO B
OJIHOPOJHOM MarHWTHOM I10JI€
4.3.10 [TpaBuiio Jlenna
4311 NunyktuBHOCTh. SBNeHMe camounaykiuu. JC
e CaMOMHIYKIIMU
4.3.12 DHeprusi MarHuTHOTO TIOJISI KaTYIIKK ¢ TOKOM
4.3.13 DNEeKTPOMarHUTHOE TOJIe
TexHudeckne ycTpoicTBa: MOCTOSHHbIE MAarHUTHI,
4.3.14 AJICKTPOMArHHUTHI, AIEKTPOJIBUTaTEb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb
[Ipaktuueckue paboThl. M3ydeHne MarHUTHOTO
MoJIA KaTylIKu ¢ TokoM. MccnenoBanue aencTBus
4.3.15 MOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.
UccnenoBanue  sBIEHUS  3JEKTPOMArHUTHOM
UHAYKIUN
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE KOJIEBAHUA
Konebarenbnast cucrema. CBOOOAHBIE KOJIEOAHMS.
5.1.1 l'apmonnueckue xonedanus. Ilepuoxa, dacToTa,
51 amMIuuTyaa u ¢asza konedaHuit
5.1.2 [IpyxuHHBINA MassTHUK. MaTeMaTH4eCKUil MasiTHUK
5.1.3 YpaBHeHMe TrapMOHHYECKUX KoJIe0aHUH.




Kunemarnueckoen  IUHAMHYECKOE  OMMUCAHUE
KO0JIE0ATEIBHOTO JIBUKECHUS

5.1.4

[IpeBpamienue 5SHeEpruuM INpU  TAPMOHUYECKUX
Kosnebanusax. CBs3p  aMIUTUTYIBl  KOJIEOAHUI
UCXOJHOW BEJIMYUHBI C aMIUIUTYJAaMH KoJjieOaHui
€€ CKOPOCTH U YCKOPEHUS

9.1.5

Konebarenbublit KOHTYP. CBobomaHbIe
ANIEKTPOMArHUTHBIE KOJICOaHUS B  HICATHLHOM
KOJIeOATeIbHOM ~ KOHTYpe. AHAJOTHS  MEXIY
MEXaHHYECKIMH " AIIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna TomcoHa

5.1.6

3akoH COXpaHCHUA OHEPTUHn B nacaJlbHOM
K0J1e0aTeIbHOM KOHTYpE

5.1.7

BrIiHyX1cHHBIE MEXaHUYECKUE KoJieOaHusl.
Pe3onanc. Pe3oHaHcHas kpuBas. BbIHyXIeHHbIE
AJIEKTPOMATrHUTHBIC KOJICOaHUSI.

5.1.8

[IepemennsbIii TOK. CHHYCOUAIBHBINA ITEPEMEHHBII
TOK.

5.1.9

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

5.1.10

Tpanchopmatop. IlpouwsBoacTBo, mepemada u
notpebieHue ANEKTPUYECKOM SHEPTHUHU.
OKOJIOTUYECKHE  PUCKH  TPU  MPOU3BOJCTBE
3JIEKTPUYECKON SHEPIHUH. Kynerypa
HCIOJIb30BAHUS JICKTPOIHEPTHUH B MMOBCEIHEBHON
KU3ZHU

5.1.11

Texuuueckue YCTpOICTBA: cericmorpad,
ANEKTPUYECKHI 3BOHOK, IMHUU 3JIEKTpoIepe1ad

5.1.12

[IpakTnueckue paboTHI. Hccnenoanue
3aBUCHUMOCTH Tepr0/ia MajbIX KoJebaHuil rpysa Ha
HUTH OT JUIMHBI HUTH W Macchl TIpysa.
HccnenoBanue mnepeMeHHOr0 TOKAa B LEMU U3
MOCIIEZIOBATEIbHO COEAMHEHHBIX KOHJEHCATOPA,
KaTYIIKA U PE3UCTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, yCIIOBUS

591 pacrpoCcTpaHEeHHs. [epuon. CkopocTb

o pacrpocTpaHeHus U JAa1Ha BOJIHBL [lonepednsie u
IPOJOJIbHBIE BOJIHBI

599 WnTepdepenius u Tdpakius
o MEXaHHYECKUX BOJH

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




ToHa. TemOp 3ByKa

5.2.4

ONEKTPOMAarHUTHBIE BOJIHBI. YCJIOBUS H3IIy4€HUS
AJIEKTPOMAarHUTHBIX BOJH. B3aumHas opueHTanus
BeKTOpoB E, B 1 v B anexkTpoMaruuTHOl BOJIHE B
BaKyyMe

5.2.5

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpPa)XEHHE,
IIPEJIOMJIEHUE, MOJISIpU3aLU, madpaxys,
uHTeppeperms. CKOPOCTh ANEKTPOMArHUTHBIX
BOJIH

5.2.6

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

5.2.7

HpI/IHHI/IHI)I pPaaruoCBA3U u TCJICBUACHUS.
Paguonokanusi. DJEKTpOMarHUTHOE 3arpsi3HEHUE
OKpY>Kalollen cpeibl

5238

Texanueckue YCTpOWCTBA:! MY3bIKaJIbHbIE
WHCTPYMEHTHI, YyIbTPa3BYKOBas JHATHOCTUKA B
TEXHUKE M MEIWLHHE, pPaaap, paauoNpUEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBU-neun

5.3

OIITUKA

5.3.1

[IpsamonMHEeiHOE  pacnpoCTpaHEHWE CBETa B
onxHOpoIHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHne cBeTa. 3aKOHbI OTPAXKEHUS CBETA.
[TocTpoenne n3o0pakxeHUH B TIIOCKOM 3€pKajie

5.3.3

[Ipenomnenue cBeta. 3aKOHBI TPETOMIICHUS CBETA.
AOCOIIOTHBIH MMOKa3aTeab IPeIOMIICHUS

5.3.4

ITonmnoe BHyTpeHHee oTpaxeHue. I[lpenenbHbIin
yrOJI MIOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

Hucnepcus cera. ClI0KHBIM cOCTaB 0€I0r0 CBETA.

LBer

5.3.6

Cobuparoue U pacceuBarolmue JUH3bL. ToHKas
nuH3a. DOKycHOE pacCcTOSTHUE U ONTUYECKasl CUia
ToHKOM nuH3bL. [locTpoenune wu3z00pakeHHl B
cobuparomux 1 paccenBaromux jauH3ax. opmyna
TOHKO TUH3bI. YBEIUYECHUE, JaBaeMOe JIMH30M

5.3.7

Hpez[enbl IMPUMECHUMOCTHU FeOMeTqueCKOﬁ
OIITUKHU

5.3.8

WnTepdepennus ceera. KorepeHTHbIE HCTOUHHUKH.
Ycnosus HaOTI0ICHUS MaKCUMYMOB U
MUHHUMYMOB B HMHTEP(QEPEHIMOHHON KapTHHE OT
JBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB

5.3.9

Hudpakius cBera. udpakinuoHHas peméTka.




YcnoBue HaOMIOACHUS TIABHBIX MAaKCUMYMOB IpU
naJiecHU  MOHOXPOMATHYECKOTO  CBeTa  Ha
T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Monsipuzanus ceeta
Texanueckue YCTPOMCTBA: OYKH, Iynma,
5311 ¢doroanmapar, IPOEKLMOHHBIN anmapar,
e MHKDPOCKOII, TEJIECKOI, BOJIOKOHHAs OIITHKa,
Tr(pakMOHHAs PEIIETKA, TTOJISIPOUT
[IpakTnueckue pabotel. M3mepeHue mnoxazaTesns
5312 PETOMIICHUS. UccnenoBanue CBOIICTB

n3o0paxkenuit B muH3ax. HabGmronenue aucnepcun
cBeTa

BJIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'pannisl MIPUMEHUMOCTH KIJIACCUYECKON
MexaHuKHd. [locTynaTel TEOpUM OTHOCUTENBHOCTH:
WHBAPUAHTHOCTh MOJYJII CKOPOCTHM CBETa B
BAaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DWHIITENHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMECHHOCTH.
33MeJIHeHI/Ie BPEMCHHU U COKpAIICHUC NJIWHBL

6.3

DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBA3pb MacChl € DHEPrUed MW  HUMIYJIbCOM
CBOOOJ/IHOM YaCTHIIBI. DHEPTrUs MOKOS CBOOOIHOM
YaCTHIBI

KBAHTOBAS ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. @Dopmyna I[lmaHka CBSI3U HSHEPrUU
doToHa ¢ ero 4YacTtoTod. DHEPrust U HUMITYIbC
dboToHa

7.1.2

OtkpoiTue u uccneaoBanue Gotodpdexra. OmbIThI
A.T'. CroneroBa. 3akonsl poTodddekra

7.1.3

VYpaBHenne OitnmreitHa s poTodddekra.
«Kpacnas rpanuma» porosddekra

7.1.4

HaBnenue ceera. Onbitel I1.H. JIeOenena

7.15

XUMHYECKO€E JeHMCTBHUE CBETA

7.1.6

Texuudeckue YCTpPOUCTBA: (OTO3IEMEHT,
¢doToaTuuK, CoNHEUHas OaTtapes, CBETOANUO

7.2

CTPOEHHME ATOMA

7.2.1

Mogpens atoma Tomcona. OmnbiTel Pezepdopaa mo
HCCIIEIOBAHUIO CTpOeHMS atoma. [limanerapnas
MOJIENIb aTOMa

7.2.2

IToctynarer bopa. M3myuenue u moryonieHue




(GOTOHOB IIpU Mepexoje aTomMa ¢ OJHOTO YPOBHS
HepruM Ha JApyroil. Buapl cnekrtpoB. Cnextp
YPOBHEM 3HEPrUU aTOMa BOJOPOJA

7.2.3

BonHoBeie cBolicTBa yactuil. BonHbel ne bpois.
KopmyckymnsipHo-BostHOBOM tyanu3m. Judpaxmms
IEKTPOHOB HA KpHUCTAIIIAX

7.2.4

CronraHHoe u BBIHYXXACHHOC H3JIYyYCHHUC.
YCTpoicTBO M TPUHIIMIT PabOTHI J1a3epa

7.2.5

TexHU4ecKue yCTpPOMCTBA: CIIEKTPAJIbHBIM AHAIN3
(cIeKTpOCKOM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTuueckue paboTHI. Habmonenue
JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronasl HaOII0ICHUS u perucrpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OTtkpeiTue paanoaktTuBHOCTH. OnBITH Pesepdopaa
M0  ONpENeNIEHHWI0 COCTaBa  PaTuOAKTUBHOTO
n3nydenusi. CpoiictBa anbda-, Oera-, ramma-
u3IydeHus. BiusiHue panoakTUBHOCTU HA JKUBBIC
OpraHu3Mbl

7.3.3

OTkpbITHE TIpOTOHAa U HeWTpoHa. HykimonHas
Monenb siapa I'eitsenbGepra — HMBanenko. 3apsn
sanapa. MaccoBoe yucio siapa. M3oTonsl

7.3.4

Anba-pacnaz. ONEKTPOHHBIA W TIO3UTPOHHBIN
OeTa-pacrma. ["'amma-uznydenue. 3aKkoH
paZioaKTUBHOTO pacraja

7.3.5

DHeprus CBsS3M HYKJIOHOB B sijIpe. SIIepHbIC CHUIIBL.
Hedekt macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTES sAEp

7.3.7

SAnepusiii  peaktop. TepmosinepHBIH — CHHTES.
[IpoGnembl U MEPCHEKTUBBI SAEPHON IHEPIETUKH.
DKOJOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETHKU

7.3.8

:‘)J'IeMeHTapHBIC HYaCTHUILIBI. OTKpLITI/Ie IMO3UTPOHA.
CDYHI[aMeHTaJ'IBHLIC BSaHMOHCﬁCTBHH

7.3.9

TexHudyeckue yCTpoOHCTBa: JO3UMETP, Kamepa
Bunscona, snepHbiii peakTop, aroMHasi bom0a

7.3.10

[Ipaktuyeckue paboTel. HMccnenoBaHue TpeKoB
yacTull (10 roTOBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nmHoro Heba. Co3Be3nus, sipkue 3BE3JBI,
IUTAHETHI, UX BUJIMMOE JBHIKEHNE




8.2

Conneunas cucrtema. [lmaHeTsl 3eMHOHM TpyINIBbI.
[InaneThI-TUranThl ¥ WX CIYTHUKH, KapJIUKOBBHIC
mwia"eTsl. Masble Tesa COIHEYHONH CUCTEMBI

8.3

Connme, ¢orochepa u armochepa. CoiHeqHas
AKTUBHOCTH

8.4

Wcrounuk sueprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETHMOCTb, paauyc, TeMIIeparypa, ux
B3aUMOCBs3b. JluarpaMMa «CreKkTpaibHbIM KIacc —
CBETHUMOCTB). 3BE3bI IJIaBHOM
MOCJIEZIOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTS 3BE3] TJIaBHOM
IIOCJIEI0BATEIILHOCTH

8.6

Bnayrpennee crpoenue 3BE31. CoBpeMEHHBIE
HpeJICTaBHeHI/IS[ (6] HpOI/ICXO)KlIeHI/II/I 1 DBOJJIIOIIUA
CouHIa ¥ 386311, DTamkbl )KU3HU 3BE3]

8.7

Mnuneunsiii [Iyre — Hama ['amaktuka. CnupaibHas
cTpykrypa ['anaktuku, pacnpeneneHue 3BE31, rasa
u neutn. llonoxxkenne u napwxkenue CosiHLa B
["anmaktuke. [1nockas u chepudeckas mMoACUCTEMBI
["amakTrkn

8.8

Tunbl ramakTuk. PaguoranakTMKd | KBa3apsbl.
YEpHbIe OBIPHI B SAPAX raJaKTUK

8.9

Bcenennaga. Pacmupenue Bceenennoil.  3akoH
Xaboua. Pa3zoeranne ramaktuk. Bo3pact u pamuyc
Bcenennoit, teopus bonbmoro B3psiBa. Mojenb
«ropsauei Beenennoit». PenukroBoe nzinydeHue

8.10

MacmrabHas CTPYKTYpa Bcenennoit.
MeraranakTuka. Hepeménnnie POOIEMBI
ACTPOHOMHH




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

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

1

CpopMHpPOBAaHHOCT, YMEHHUHN pacro3HaBaTh (U3UUECKHUE SIBJIICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YyYEHHBIX 3aKOHOB

Brnanenne ocHoOBOmoJararOmMMu  (PU3MUECKHUMH  MOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3YyIOLIUMHU (PU3NUECKUE TIPOLECCHI

ChopMHpPOBAaHHOCTP YMEHH MPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHUKH, MOJIEKYIISIPHOM buznku u TEPMOJMHAMHUKH,
ANIEKTPOAUHAMUKH, KBAHTOBOM (M3MKHM A aHAIM3a U OOBSICHEHHUS
SBJIGHUN MHKpPOMHpa, MaKpoMHpa M MeraMupa, pa3jinyaTh YCIOBUS
(rpanuIpl, 06JaCTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, OHUMATh
BceoOmMid xapakTep (DyHIAMEHTAIbHBIX 3aKOHOB M OI'PAaHUYEHHOCTh
UCIOJb30BAHUS YAaCTHBIX 3aKOHOB; AaHAJIM3UpPOBaTh (PU3NUECKUE
IIPOLECCHI,  MCHOJB3ysd  OCHOBHBIC  IIOJIOXKEHMs, 3aKOHBI H

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHHUSI pa3jinyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUIN )

ChopmupoBaHHOCTh yMEHHUsI pellaTh pacyE€THblEe 3aladd C SBHO
3a/laHHOM W HEsIBHO 3aJaHHOU (M3UYECKON MOJEJbI0: HA OCHOBAHHUHU
aHaJlu3a YCIIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAIOIINe
TpeOOBaHUAM 33724, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U T[OCTynatbl  (pU3MYECKHX  TEeOpud  MPH  UCIOJIB30BAHUU
MaTeMaTHYeCKUX METOJOB pEeLIeHHs 3a7ad, IPOBOAUTH pacuéThl Ha
OCHOBAaHWU HMEIOIIUXCA JAaHHBIX, AaHAU3UPOBAaTh PpPE3YJIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUusT C  Y4ETOM  MOJIYYEHHBIX

pE3yNbTaTOB

Pemate kayecTBEHHBIE 3aJaud, TpeOyrOIME MPUMEHEHUs 3HAHUN M3
pa3HBIX pa3/eNoB IIKOJBHOTO Kypca (U3UKH, a TaKXKe HHTerpaluu
3HAHMM M3 JIPYTHX IPEAMETOB €CTECTBEHHOHAYYHOIO  ILIMKJIA:
BBICTPAaWBaTh JIOTMYECKYIO LENOYKY pacCyKIEHUH C ONOpod Ha

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




Bnanenue OCHOBHBIMH METOJaMU HAy4YHOTO MO3HaHUS,
UCTONBb3yeMbIMU B (DU3MKE: MPOBOJIUTH TMpPSIMBIE M KOCBEHHBIE
u3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBIA CIOCOO
U3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH IOTPEITHOCTEH
U3MEPEHUH, TMPOBOJUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PH3UIECKUX
BEIMYMH C UCIOJBb30BAaHHUEM TMPSIMBIX HM3MEPEHUH, OOBICHATH
HIOJTy9EeHHBIC PE3YJIbTAaThl, UCHOJb3ysd (PU3UUYECKUE TEOPUH, 3aKOHBI U
HOHSTHSA, ¥ JIeNIaTh BBIBOJBI; COONIOAATh IpaBuia 0e30MacHOrO Tpyaa
MIpH TIPOBEJICHUU HMCCIIEIOBAHUN B paMKax Y4eOHOTO DKCIIEPUMEHTa U
y4eOHO-UCCIeI0BAaTENbCKONl  JAEATETBHOCTH € HCIOJIb30BAHUEM
OUQPOBBIX ~ U3MEPHUTENBHBIX  YCTPOHCTB W JabOpaTOpPHOTO

000pyn0oBaHUs

CpopMHpOBAaHHOCTP ~ YMEHUW  aHAIM3UPOBaTH HM  OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOW € (PU3WUYECKUMH TIPOIIECCAMH, C TIO3UITUH IKOJOTHYECKOU
0€30MacHOCTH; MIPEICTaBICHUI 0 panroHaILHOM
MPUPOJIOTIONIL30BAaHUHM, a  TakKe€  pPasyMHOM  HCIIOJIb30BaHHUU
JOCTMKEHUM HAyKM W TEXHOJIOTUW I JaJdbHEWIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTBa

OBnageHue pa3IUYHBIMU  criocobamu  paboTel ¢ WHpOpMarmein
(GU3NYECKOTO  COJEpXKaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHH;, pa3sBUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLCHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmupoBaHHOCTH ~ YMEHMIl  NPUMEHSATH  OCHOBOIOJATaollne
ACTPOHOMUYECKUE TMOHATHS, TEOPHUM M 3aKOHBl JJIs aHajuu3a Hu
00BsiCHEHUS! (PU3NYECKUX MPOLECCOB, MPOUCXOASIINX Ha 3BE3/aX, B
3BE3OHBIX CHCTEMax, B MEXKTaJlaKTUYECKON cpefe; JABHXKEHUS

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beenennoin




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

1O ®U3UKE
Kon Kon
pasnena/te JJjieMe IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
MBI HTa
1 MEXAHUKA
1.1 KNHEMATHUKA
111 Mexanudeckoe nBukeHne. OTHOCUTEILHOCTh MEXaHUUECKOTO
o nBkenusa. CucreMa oTcuéTa
MarepuanbHas TOUKa.
7 TpasKTOpHA
E& pamryc-BeKTop:
7le)=(xle) Mr ) =(2)),
TpaeKTOopIA,
IepeMelleHIe: ’O/ :
112 ‘ﬁ‘}_-:‘;('fz)_‘;('fl):}_.z _}—.1: X
= (Ax, Ay, A2),
IyTE.
CroKeHIe nepemememli'l:
A =40y + A7,
CKopOoCTh MaTepHAIbHOM TOUYKH:
_ AF —
Uu=— =T, =[U1_.U1_.U_].
At [y o S
Ax , .
v, =—| =X/, aHaJOIIYHO v, =V,, U.=Z,.
Ao :
1.13
CIloKeHIe CKOPOCTell: &, =0, + 0, -
Briuncnenue nepemMenieHus 1 myTH MaTepUalbHON TOUKHU TIPU
MPSIMOJIMHEITHOM JBHMKEHUHU BIOJb OCH X MO TpaduKy
3aBUCHUMOCTH Vx(t)
1.14




o . Ao Y
VekopeHIle MaTepHansHOI TOYKIL: d = — =y'= [n
AL |y o
Au . ; -
a =—7= =(v, ). aganormaHo a, =(v, )’, a.=(v.)’
Ay r
PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE:
x(t) = xg + Voxt
1.15
Uy (t) — vo, = const
PaBHOYCKOpEHHOE IPSMOJIMHEWNHOE ABUKEHUE:!
at-
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a, = const
U;.T - Lﬁ‘:r = EH.T [""’-2 _""’-1]
U he U-\
TIpu NBIGKEHINI B OIHOM HAIPABISHHH IYTh S =1 2
CBoboaHoe najgeHue. YckopeHue cBOOOIHOTO aieHHs..
Vi 13 ﬁo
1.1.7
Yo o
9] Xo ‘t'.r

JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM 0. K TOPU30HTY:




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

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

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

1.1.8

KpuBonuHueiitHoe nBuxeHue. [[BrkeHne MaTepralbHON TOUKU
110 OKPY>KHOCTH.
VYrnoBas v IMHENHAS] CKOPOCTh TOUKH:

v = wR

[Ipu paBHOMEPHOM JABMKEHUU TOYKHU 10 OKPY>KHOCTH

_27‘[_2
w= = TV

. HeHnTpocTpeMuTenbHOE YCKOPEHHE TOUKH:

ye = 5 = w?R

. [losiHO€ yCKOpeHKEe MaTepruabHOM TOUYKHU

1.1.9

TBépnoe teno. [locTtymarenbHOe 1 BpalaTeIbHOE IBH)KCHHE

TBEPJIOTO TETA

1.2

JTMHAMUKA

1.2.1

Huepruansubie cucteMbl oTcuéra. [lepBbiii 3akoH HproToHa.

HpI/IHHI/IH oTHOcUTeNbHOCTH [ anunes

1.2.2

Macca tena. IInmoTHOCTE BeliecTsa:

m

P=7

1.2.3

Cuna. [IpuHIMD Cyneprno3uLUU CUIL:

-

FpaBHOAeﬁCTB =F + F+..




1.2.4

Bropoii 3akon Helotona: 1u1st MmarepuaibHoil Touku B 1ICO

>
>

F1 = ma1

Ap = FAt

pu

F = const

1.2.5

-—

‘Fii ﬁ?l

Tperuii 3akoH Hpr0TOHA 1711 MaTEpUAIIBHBIX TOYEK:

>

Fi; = —Fp

1.2.6

3aKoH BCEMUPHOI'O TATOTCHUA: CHUJIBI TPUTAKCHUA MCEKIAY

TOYEYHBIMUA MAaCCaMU PaBHBI
mpm;

F=G—3

Cuna tspkectu. lleHTp TsbkecTH Tena. 3aBUCUMOCTH CHJIBI
TSKECTH OT BBICOTHI N Ha/l IOBEPXHOCTHIO IJIAHETHI PAIHyCOM

RO:

GMm

9= R + h)?

1.2.7

Cuna ynpyrocrtu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:

Fp = uN

Cuna TPCHUSA IIOKOA:




Kosdduunent rpenns

[aBiienue:
Fy
1.2.9 =—
P=%
1.3 CTATUKA
o
F
MoOMEHT CHJIbI OTHOCHTEIIEHO OCH BPAILICHHUS:
1.31
IM| = FI, roe | — rutedo cubr
F
OTHOCHTEIIBHO  OCH,  Tpoxomsameid  dvepe3  Touky O
MEPIEHIUKYIISIPHO PUCYHKY
enTp macc tena. LleHTp Macc cucTeMbl MaTEPUATIBHBIX TOYEK:
- myr; + myry+...
r].l.M. =
my; + my+...
1.3.2
B oxHOpOIHOM MOJIE TSKECTH
(g = const)
LEHTpP Macc TeJla COBMAJAET C €ro UEHTPOM TKECTU
VYcnous paBHoBecus TBEpaoro tena B UCO:
[M+M,+..=0
1.3.3

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

3akoH [lackang

JaBnenue B xxuakoctu, nokosmeiics B UCO:

p =po+pgh

3akoH Apxumena:

>
>

FApx = —Bairecn




€CIIH TeJIO0 U *KUAKOCTh nokosarcs B UCO, To

FApx = PIVonirecn

VYcinoBue 1iaBaHus TEN

1.4

3AKOHbI COXPAHEHIN A B MEXAHUKE

HNMnynsc maTepualbHOM TOYKHU:

p=mv

HNmMnynsc cuctemsl Teir:

p=pt+p+..

3aK0H U3MCHECHHUS U COXpaHCHH UMITYJIbCA:

B 1CO

>

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

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

, €CITH

- -

FlBHeLLIH + FZBHeLLIH +...=0

PeaxtuBHOEC JABHIKXCHHEC

F
ﬁl’;ilr

PaGora cunbel Ha MaoM NEepeMCIICHUN:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




ol F

D
MouHoCTEh CHIIBL:

€CJIU 3a Bpems

pa60Ta CHJIBI UBMCHACTCA HA , TO MOIIIHOCTH CHIJIBI

Ad
P=— =F-vu-coso

Aty s

Kunerndeckast sHEpryust MaTepUAIBHON TOYKHU:

mv?  p?

From =5 = om
1.4.6

3aKOH U3MEHEHUSI KHHETUYECKOM SHEPTUU CUCTEMBI

MarepuanbHbIX Touek: B UCO AExkun = Al + A2 + ...

[ToTrenmanbpHas 3Heprus:

JJI1 TIOTCHOHUAJIbHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu_= AEl'IOTeHu

HOTGHLII/IaJ'IBHaH OHEPIHUsi MaTepHaHBHOﬁ TOYKHU B OAHOPOAHOM
IT10JIEC TAXKECTU:

1.4.7 EHOTeHu = mgh

ITorenumanpHas SHEPTUg yupyro I[e(i)OpMI/IpOBaHHOFO TCHIa:

kx?
EHOTeHu = T

3aKOH N3MCHCHUS U COXpaHeHI/Iﬂ MexaHquCKOﬁ 3HeprI/II/I:
Euex = By + Emmm-.
B IICO AE,ex = Agcex HEMOTEHIL CHIs
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0

1.4.8




1.5

MEXAHUYECKUE KOJIEFAHWA 11 BOJIHBI

151

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

JlnHamMuyeckoe onucaHue:
rae

. OTO 3HAYUT, YTO

DHEPreTUIeCcKOe ONHMCaHNe (3aKOH COXPAHECHHSI MEXaHHMIECKOM

SHEPTHH):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBsi3b  aMIUIMTYABl KOJICOAHWUH CMEIIEHUS MaTepuaIbHON

TOYKH C aMIUIUTyIaMU KojeOaHui e€ CKOPOCTU U YCKOPEHHUS:

Upe =04, @ =04

1.5.2

[Tepnona u yacToTa KoJieOaHMI:

Hepnon MaJIbIX CBO6OI[HI>IX KOJIEOAHNH MaTeMaTHYECKOTO

MassTHHKA:

T=ZIJI
g

[Tepron cBoOOIHBIX KOJE0aHUI IPYKUHHOTO MasiTHUKA!

m
T =2m |—

k




1.5.3

Brinyxnennsie konebanus. Pesonanc. Pesonancnas kpubast

1.54

[Tonepeunsie u IIPOJIOJIbHBIC BOJIHBL. CkopocTb

pacIpOCTpaHEHMs U JIJIMHA BOJIHBL:

v
A=vT =—
v

WuTepdepennyst u qudpaxiyst BOJIH

1.55

3Byk. CKOpOCTb 3BYyKa

MOJIEKVIJIAPHASA ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKVJISAPHASA ©®U3UKA

211

Mopenu cTpoeHMs ra3oB, KUIAKOCTEH M TBEPIbIX Ten. Ilycts
TepMOJIMHaMHueckas cucrema (temo) cocroutr u3 N
OJINHAKOBBIX MOJIEKYJI. Torja KoJIM4ecTBO BEIIeCTBA
N m
v Ny B u
rae

Ny

— 9ucio ABorajapo, M — macca CUCTEMBI (Tena),
7

— MOJsIpHas Macca BEIICCTBaA

2.1.2

TenmoBoe ABMKECHUE aTOMOB 1 MOJICKYJI BC€UIECTBA

2.1.3

B3anMonelicTBre yacTHIl BElecTBa

214

Huddy3us. BpoyHoBckoe ABUKEHHE

2.15

Mogens naeanpaoro raza 8 MKT

2.1.6

CBsi3b MEX/1y JaBICHUEM U CPEIHEH KMHETHYECKON 3Heprueit
MOCTYMATEIbHOTO TEIUIOBOIO JIBUKEHHUS MOJEKYJ UACaTbHOTO

rasza (ocHoBHoe ypaBHeHne MKT):

Trac mO — macca OJTHOM MOJICKYJIBI,

Tl:V




- KOHIICHTPALMS MOJIEKYII

2.1.7 AoOcomoTHas Temrepatypa: T =t +273K

CBs13b TeMIlepaTyphbl ra3a co CpeHEH KHHETUUECKON YHEpruen

IMMOCTYIATCIIbHOT'O TCIIOBOT'O ABUIKCHUSA €TI0 MOJICKYJIL:

_f 2
2.1.8 £ :i TH.\;;IJ :% kT
N

2.1.9 VYpasuenue p = nkT

MOI[GJ'II) nAaCaJIbHOI'O ra3a B TCpMOJUHAMUKEC!

( Vpaprerse Merreeesa — Kareipora

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

BripaxeHIile 115 BHyTpeHHell 3HepIiil 0JHOaTOMHOTO

ra3a (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%1!RT=%NICT = iﬂRT:wJ:%pV

2

3aKkoH Z[aJ'ILTOHa JI1 JaBJICHUA CMECHU PAa3pPCKCHHBIX I'a30B:

2.1.11 p=pLt+p2t..

I/I3OHpOI_IeCCLI B Pa3pCKEHHOM ra3c¢ C IMOCTOAHHBIM YHUCIOM

2112 MOJICKYJI N (C MNOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA V):

uzotepma (T = const): pV = const ,

u3oxopa (V = const):




P
— = const
T cons

u3o6apa (p = const):

= const

N <

I'paduaeckoe mpeacrapnenne u3omnporeccos Ha pV-, pT- u VT-
JrarpaMmMmax.

OO0OBbeIMHEHHBINA ra30BbINA 3aKOH:
V

p
— = const
T

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCBIH_[eHHI)Ie U  HCHACBILICHHBIC  IIaphbl. KauecTBennas

3aBUCHUMOCTb INNIOTHOCTH M OABJICHHA HACBINICHHOTO IIapa OT

2113 TEMIIepaTyphbl, UX HE3aBUCHMOCTh OT 00BEMa HACHIIICHHOTO
napa
Brnaxunocts Bo3ayxa.
OtHOCHTENbHAS BIAXKHOCTH:
¢ _ pnapa (T) _ pnapa (T)
2'1'14 B pHaCbI].LLHapa (T) B pHaCbIU.ll'lapa (T)
2115 M3MeHeHHne arperaTHhIX COCTOSHHMH BEIECTBA: MCIApEHUE U
o KOHJICHCAIINSI, KUTICHHUE JKUIKOCTH
V3meHeHune arperaTHbIX COCTOSIHMI BELIECTBA: IIABJICHHUE U
2.1.16
KPUCTaJUTU3AIHS
2.1.17 [IpeoOpazoBanue sHEpruun B (pa3oBbIX MEpexogax
2.2 TEPMOANHAMUKA
221 TemoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BuyTpeHHss sHeprus
Tennonepenaua kak crnocod M3MEHEHUS] BHYTPEHHEH 3HEpruu
2.2.3 6e3 cosepuieHus pa®oTbl. KoHBEKIMS, TEMIONPOBOIHOCTS,
U3JIy4YeHue
2.2.4 KonunuecTBo TennoTsI.




VYnennrHasg TEIOEMKOCTE BEIIECTBA C:
Q = cmAT

VYaenwHas TeruioTa mapooodpaszoBanus L: Q = Lm.

2.2.5 VY aenbHas TemioTa miasieHus A. Q = Am.
YaenpHas TEIUIOTa cropanus Tormea ¢: Q = gm
DnemMeHTapHas paboTa B TEPMOIMHAMUKE:

A =pAV

2.2.6
Brruucnenue paboTsl mo rpaduky npoiecca Ha pV-auarpamme
[IepBblii 3aKOH TEPMOJUHAMUKH

Q12 = AUp; + A1z = (Uz — Uy) + A

2.2.7
Annabara:

Q12 = 0= Ay, = (U; — Uz) = AUy,

2.2.8 Bropoii 3akon TepmoanHamuku. HeobpaTumelie mporiecchl
[Tpuniune! geiicTBus TemnoBbix MamuH. KIT/I:

229 n= = =1-
MakcumanbHoe 3Hauenue KII. [{ukn Kapho:

T.. —T. T
2.2.10 max 1 = My — =P W _|_ Zmam
YpaBHeHHe TEIJIOBOTO OanaHca:
2.2.11 Q1 +0Q2:+0Q3+...=0
3 SJIEKTPOAUHAMUKA
3.1 SOJIEKTPUYECKOE ITIOJIE




311

OnexTpu3anus Tea U €€ MpOsABICHUS. DIIEKTPUUYECKUM 3apsi.
JlBa Buzma 3apsana. OJeMEHTapHBIM 3JIEKTPUUECKUN 3apsi.

3aKkoH COXpaHCHUSA JICKTPHUICCKOI'0 3apdaa

3.1.2

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

IMPOHUITACMOCTBIO

4>

F:k|{?1|'|:}: __1 _|‘-'_;"1|'1
&r” 4mes, 17

3.1.3

Onektpuueckoe mose. Ero nedcTBue Ha 3JIEKTpUYECKHE

3apsbl

3.14

Hanpsok€HHOCTB 3IIEKTPUUECKOro MOJIs:

>

* F

QHpOGHmﬁ

[Tone ToueuHoro 3apsiaa:

OJHOPOJHOEC II0JIE:

E = const.

KapTtunbl TuHUN HanpsHKEHHOCTH ATUX OJICH

3.15

IToTeHumanbHOCTh QJICKTPOCTATHUYCCKOI'O I10JIA.

PazHOCTh MOTEHIMATIOB U HANPSIAKECHUE:
A1z = q(P1 — ¢2) = —qLA¢p = qU.

HOTCHLII/IaJ'ILHaSI 3Hepr1/1$[ 3ap;ma B BHCKTpOCTaTI/I‘{eCKOM I10JIC:
W =q¢




ITorenuman QJICKTPOCTATUYCCKOI'O I10JIA:

4,_[
T q

CBs13b HaprDKéHHOCTI/I moJi1 MU PasHOCTU IMOTCHUUAJIIOB IJId

OJTHOPOJTHOTO 3JeKTpocTaruueckoro moJist: U = Ed

3.1.6

[IpuHIHN Cynepro3uuy JIEKTPUYECKUX TTOJIEH:

- - -

E :E1+E2+,¢ :¢1 +¢2+

3.1.7

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

Et=0

, BHYTPH Y Ha [TIOBEPXHOCTHU IIPOBOIHUKA (p = CONSt

3.1.8

JIMDIEeKTpUKY B DJIEKTPOCTATHYECKOM Toje. [[uanekTpuueckast

IMPOHUIIACMOCTDb BCIICCTBA €

3.1.9

Konpaencarop. 21eKTpoEMKOCTh KOHACHCATOPA:

q
C=—
U

:‘)HGKTpOéMKOCTB INIOCKOI'O KOHACHCATOpAa:

£gyS
= 0 :gCO

d

3.1.10

HapaHHeJ'IBHOG COCIUMHCHUC KOHACHCATOPOB!

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

IlocnenoBaTenpHOE COEIMHEHNE KOHACHCATOPOB:

1 1 1
U=Uit Uz =Gz = — =t ot
mocna




DHepPrus 3apsHKEHHOTO KOHIEHCATOpa:
qu CU? ¢?

3.1.11 —
¢ 2 2 2C
3.2 3AKOHBI TIOCTOAHHOTI'O TOKA
Cuna Toka:
7=4g
3.2.1 AL | 5150
[Tocrostuusiit Tok: | = const
Jlnst moctosiHHOTO TOKA ( = It
392 VYcnoBus cyliecTBOBaHUS ANEKTPHUUECKOTO TOKA.
o Hanpsoxkenne U u 3JIC E
3akoH OMa Jy1s ydacTKa LEeMnu:
3.2.3 I = v
. . - R
DIIEKTPUYECKOE COIIPOTHUBIICHHE. 3aBHUCUMOCTD
COTPOTHBIIEHUSI OJHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI U
324 CeueHHUs. YAeTbHOE COMPOTUBICHNE BEIIECTBA.
2. l
R=p—
s
Hctounuku Toka. 3J]C ucrouHnka Toka:
E — ACTOpOHHI/IXCHJ'[
3.2.5 q
BuyTpennee conpoTuBiieHuE UICTOYHHUKA TOKA
3akon OMa a5 MOJHOU (3aMKHYTOM) 2JeKTpuyeckoi uenu: E
= IR + Ir, oTkyna
3.26 > OTXYA




[TapannenbHoe coeIMHEHNE IPOBOJHUKOB:
I=11+12+..,Ul=U2=.,

1 1 4 1 4
Rnapann Rl RZ v
3.2.7
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
U=Ul+U2+..,I11=12=..,,
Rl‘IOCJI - R1 + R2+
Pabota snextpuueckoro Toka: A = [Ut.
3akoH J[xoynsa — Jlenua:
Q =I?Rt
3.2.8
Ha pesucrope
UZ
R:Q=A =12R1:=1Ut=7t
MOIIHOCTH 3JIEKTPUYECKOTO TOKA:
AAd _
P=— =10
AT {50
TeroBast MOIITHOCTh, BbIJEIsIEMAas HA PE3UCTOPE:
2 U .
P=I"R=—=1IU
3.2.9 R
MoIIHOCTE HUCTOYHUKA TOKA:
AA
©T. CHIT _
PE = A =FEI
4 Ar—(
CBoOo1HBIE HOCUTEIN ANEKTPUYECKUX 3apsAI0B B
3.2.10 MPOBOJIHUKAX. MexaHu3MbI MIPOBOIUMOCTH TBEPBIX

MCTAJIJIOB, PACTBOPOB U pPacCIlJIaBOB JJICKTPOJIMTOB, T'a30B.




[TonynpoBoanuku. 11oynpoBOTHUKOBBIN U0

3.3 MAI'HUTHOE IIOJIE
Mexanndeckoe B3aUMOJJCHCTBHE MarHUTOB. MarHuTHOE IIOJIC.
Bekrop wmarmutHONM wMHaykuuu. [lpuHnmn cynepnosuuuu
MarHUTHBIX IIOJIEH:
B = B; + B,+...
3.3.1 1T
JluauM  WHAYKOMKA MarHuTHOTO Tnoss. KapTuHa nmHM
WHTYKITUU MarHUTHOTO OJs TI0JI0COBOTO u
MOJKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OmnbiT Opcrena. MarHuTHOE TI0JIE TIPOBOJHHUKA C  TOKOM.
332 Kaptuna nwHMI WHIYKIIUM MarHATHOTO TIOJSL JIJTMHHOTO
NPSAMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOJIHUKA,
KaTYIIKA C TOKOM
Cuita Amriepa, e€ HanpaBJI€HUE U BEJIMYNHA:
F, = IBlsina
3.3.3 |, rae o — yroJy Mexy HalpaBJI€HUEM ITPOBOJHHUKA U BEKTOPOM
B
Cuna JlopeHiia, e€ HanpaBJICHUE U BEJIUYUHA:
Fnop =1 q | vBsina
T 0 — YIoJI MEXIY BEKTOpaMH
v
3.34
Hu
B
. JIBW>KeHHEe 3apsyKEHHOW YacTUIbl B OJHOPOJHOM MAarHUTHOM
rnoJje
3.4 OJIEKTPOMATHUTHAS MHAYKIWA
[ToTok BeKTOpa MarHUTHON MHAYKLIUHU:
3.4.1 ® = B,S = BScosa




3.4.2

3.4.3

3aKOH 3JEeKTpOMarHuTHOM nHayKuun Papanes:

AD

E:_E =@

Ar—0

3.4.4

{3 .'n'

\r

( &2 =d)

3J1C MHAYKINU B TPSIMOM IIPOBOIHHUKE UTHHOM |,

JBIDKYIIIEMCSI CO CKOPOCTBIO

(wlD
B OJJHOPOJJHOM MarHuTHOM moJjie B:
| E; |I= Blvcosa

, TJIe 0. — yroJl MeX Ay BeKTopoM B u HOpmalibio

-

n

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPbI

-
-

lnv

; €CITN

SIBnenue anexrpomaruutHOM UHAYKIMU. D/1C nnmykiuu




TO
| E; |= Blv

345

[IpaBuiio Jlenna

3.4.6

NHIyKTUBHOCTSB:

, uma © = LI
Camonnaykius. IJIC caMOMHAYKIINH:

A
E:,-=—L—L ——1r,
Aty

3.4.7

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

LI?
M=

3.5

OJIEKTPOMAI'HUTHBIE KOJIEBAHUSA 1 BOJIHbBI

351

Konebarenbubiit  koHTYp. CBOOOIHBIE DIEKTPOMArHUTHHIE

KOHe6aHI/I${ B HACAJIbHOM KOJ'IC63,TCJ'II>HOM KOHTprZ
[mu=muwuw+%1

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

T =2nVLC

, OTKyJa




CBs3b AMINIMTYbI 3apsgaa KOHACHCATOpa € aMHJ'II/ITYI[Of/'I CHJIbI
TOKa IpHu CBOGOHHBIX SJICKTPOMArdHuTHBIX KoineOaHUsIX B

nacaJbHOM KoJIe0aTeIbHOM KOHTYpEC:

Qe = —

C}

3aKOH COXpaHEHUsI SHEPrUM B HJACATBHOM KOJIeOaTEIHbHOM

KOHTYpE:
3.5.2
3.5.3 BoiHyXIeHHBIE AJIEKTpOMarHuTHbIE KojieOaHus. PesoHanc
[lepemennsiii Tok. IIponsBoacTBo, mepenada M notpedieHUe
3IEKTPUYECKON SHEPTUU
o cu® LI’ cuU’_ LI’
+ = mx = =X — const.
2 2 2 2
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus
BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
3.5.5 - e
E1lBlc
356 [lIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenne
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA
361 [IpsamosMHEiHOE pacnpoCTpaHEHHE CBETa B  OJHOPOJHOMU
cpene. Toyeunslit uctounuk. Jyd cBeta
3aKOHbI OTPaKEHHUS CBETA.
a=pf
3.6.2
olp
T77777 77777
3.6.3 [TocTpoenue n3o0pakeHui B MIOCKOM 3epKalie
3aKOHBI IPEJIOMIIEHUS CBETA.
3.6.4

HpCHOMHeHI/Ie CBCTa:

nysina = n,sinf.




AOCOJIOTHBIN 1M0Ka3aTelb NPEIOMICHHUS:
c

Nasc = v

OTHOCHUTENBHBIN MMOKa3aTeNb MPETOMICHHUS:
np, v

nOTH
1 U2

XoJ tydel B Ipu3Me.
\"1 = 1"2 . H].}']. = Hli'l
CooTHOLIEHHE YacTOT M COOTHOIIEHWE JUIMH BOJH IIPU

Mepexo/ie MOHOXPOMATHYECKOIO CBETa Yepe3 rpaHuIly paszena

JBYX ONTHYECKUX CPEJ:

3.6.5

n,<n, n,

ny

Oy

[TonHOE BHYTpEeHHEE OTpaKEHUE.

[IpenenbHBINA yroy NOJHOTO BHYTPEHHETO OTPasKEHHUS:

. 1 np
Sinay, = =—
Noru ny

3.6.6

Co6npa10ume n  paCCCHUBAIOIIUC JIMH3BI. Tonkass nuH3a.

cDOK}/'CHOG PaCCTOAHUEC U ONITHYCCKAA CHUJIa TOHKOM JIMH3BI:

3.6.7

dopmyiia TOHKOH JIMH3BI:

QUl -
| =
T =




VBenuueHue, JapaeMoe JIMH30M:

h 11l
F:—:—
H d

F\ h
f

3

B cnyuae paccenBaroniei JuH3bI:

3.6.8

DO=F =

0,

[=—=

h |fl
H-a !

Xoa dyda, IpOUIEALIEro JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K
e€ rTmaBHOM omntudecko ocu. Iloctpoenne wu3o0pakeHUi
TOYKH M OTpe3Ka HpsIMOM B COOMpAIOLIUX M PACCEUBAIOLIUX

JIMH3aX U UX CUCTEMAx

3.6.9

doroannapaT Kak onTHueckuil mpubop. ['ma3 kak ontuyeckas

CHUCTCMa

3.6.

WNurepdepennust csera. KorepeHTHbIE HCTOYHHMKH. Y CIOBUS
HaAOIIOICHUS MaKCHUMYMOB u MUHUMYMOB B
UHTEp(PEpPEHIIMOHHON  KapTHMHE OT  JIBYX  CHUH(Da3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

P
MaKCHIMYMBI — A=2m—, m=0,+1,£2.£3 .

ol

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

e




Hudpakmus cBera. [ludpakinuonnas pemeérka. YcClIoBHUE
Ha6JIIOI[eHI/I$I TJIaBHBIX MaKCUMYMOB npu HOpMaJIbHOM
NnaacHu MOHOXPOMATUYCCKOI'O CBCTA C IIJIPIHOﬁ BOJIHBI A Ha

peméTky ¢ nepuoom d:

3.6.11
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus cera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 l'unoresa M. Ilnanka o kBantax. ®opmyna [lnanka: E = hv
®oT1oHbl. DHeprus (HoToHa:
E=hv= he _
=hv=—=pc
412
Nmmynbe ¢oToHa:
_E h h
P=Cc=0¢ ™2
4.1.3 dotordpdext. OnbiTel A.I'. CToserosa. 3akoHsl poTodddekra
VYpaBuenue DitHmTeiHa a1 GoTodddexra:
E¢0T0Ha = ABbIxoza + EKnHmax;
rae,
hc
E¢0T0Ha hv = 7}
4.1.4
hc
ABbeo,aa = hv}cp = T

Kp

2
mv max

Exvumax = 2 = eUsy




[laBiieHue cpera.

4.15 JlaBiieHnE CBETA HA MOJHOCTHIO OTPAKAIOIIYIO IOBEPXHOCTh U
HAa TOJHOCTBIO MOTJIOUIAIOIIYIO TOBEPXHOCTh
4.2 OU3NKA ATOMA
421 [InanerapHas Moenb aToMa
[Moctymarel Bopa. M3nydenue u moryiomeHue (OTOHOB IPHU
Hepexo/Jie aTOMa € OJJHOTO YPOBHS PHEPIUU Ha JPYTroil:
he
422 ;jv"”r :.-_ = |EH _EH‘J|
Y
JIuHelyaTele CIEKTPBHI.
CrnexTp ypoBHEH SHEPIrUU aTomMa BOJAOPOJIA:
4.2.3 13 6
—13,63B
E =——— n=123 _
n*
4.3 OU3NKA ATOMHOI'O SAIPA
431 Hyxknonnass monens snmpa [eitsenOepra — MBaneHko. 3apsin
o anpa. MaccoBoe uncio saapa. M3oTonsl
PannoakTuBHOCTB.
Anbda-pacnan;
A A4 4
ZX—>>5Y +;He
bera-pacnan.
DNeKTPOHHBIN B-pacnan:
4.3.2 N N 0
FX—= Y+ je+v,
[To3utponnslii B-pacnan:
A A 0= .
sX—=20Y + e+ v,
I'amma-usinydenue
3aKoH paJiMOaKTHUBHOIO pacmaja:
-t
4.3.3 N(t) = Ng* 2T




[Iycte M — Macca paguoakTUBHOIO BeulecTBa. Toraa

-t
m(t) =mgy* 2T

4.3.4

SnepHble peakuuu. Jlenenue U CHHTE3 sSAep




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

1) A.B. Ilepbuukun, E.M. I'ytHuk «®u3uka 10-11 knace»: yaeOHuK 1uis
o0meoOpa3oBarenbHbIX yupexaenuit. — M.: [lpoga, 2012 —2014. 2) A.B. [lepeimkun
Co6opuuk 3anau o ¢pusuke: 10-11 k. DI'OC: x yuebnukamA.B. Tleprsimkunaa u ap. — M.:
N3patensctBo «OK3aMeny», 2012-2014.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Jlykammk B.M. Coopuuk 3amau o ¢usuke ais 10 kinacco
obmieoOpazoBarensHBIXyUpexacHuin — M.: [Ipocemenue, 2004 - 2009

2) Mapon A.E., Mapon E.A. ®usuka. 11 knace: Jlunaktuyeckue Marepuansl Y 4eOHo-
MeTtoaudeckoe nocooue. — M.: JIpoda,2004.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

Enunas xomnexuus mudpoBbIX 00pa3oBaTeIbHbIX PECYPCOB

http://school-collection.edu.ru/catalog/pupil/?subject=30

2) OTkpsiTas Gpusnuka

http://www.physics.ru/courses/op25part2/design/index.htm

3) l'azera «1 ceHTAOps»: MaTepHaIbl IO (PU3UKE

http://1september.ru/

4) dectrBaNb Megarornueckux uaei «OTKPBITHIN YPOK»

http://festival.1september.ru/

5) ®usuka.ru

http://www.fizika.ru

6) KM-mkosa

http://www.km-school.ru/

7) DNEeKTPOHHBIN yueOHUK

http://www.physbook.ru/
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