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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
dopMupyeTcst B BHIE TEMAaTHYECKUX KOMIUIEKTOB M 00ECIIEUMBACTCS B pacyéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

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

pa3BUTHE MPEACTABICHUM O HAyYHOM METOJIe MO3HAHHUS U (POPMUPOBAHUE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

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

(dbopMupoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIB30BAHUEM (PU3MUECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

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

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuoHaIbHOM NIESITeNbHOCTH, CBSI3aHHBIX C (U3UKOM, MOArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYISIpHYI  (usuky,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
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
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

HOHMMaHUE (PU3NYECKMX OCHOB M TPHUHIUIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJENICHMS] JOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

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



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHus yudeOHoro mpeamera «®dusmka» Ha YpPOBHE CpeOHETO O0IIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

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

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPAaTOPHBIX pabdOT W OMBITOB C YYETOM WHAWBHIYaTbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

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

DOKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmionenue u
HKCIIEPUMEHT B (PU3HKE.

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

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). ['unoreza. @usnyeckuil 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
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 ¢ LU(ppoBoil naboparopueit nmo duszuke. [Ipumepsl u3zMepeHus
(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 CI0KeHHe 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€HUUAIBHOE) U IMOJHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

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

Jemoncmpayuu.

Mopenb cucTEMBI OTCUETA, WIUTIOCTPALIMS KMHEMATHUYECKUX XapaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

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 BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

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

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

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

Tema 2. /lunamuxa.



IlepBeiit 3akoH HprotoHa. MHepumanbHble cuctemsl otcy€ra. [IpuHnun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hbr0TOHA 111 MaTepUAIIBHBIX TOYEK.

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

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

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

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

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

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

Jemoncmpayuu.

HaGmronenue nBuKeHUs Tell B MHEPIUAIBHBIX U HEMHEPIIMAIbHBIX CHCTEMAaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

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

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

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



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

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 OTHOCUTENIBHO OCH BpaiieHus. [lnedo 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,
CTPOUTEIIBHBIM KpaH, peméTyaTbie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpyrnpoBanue KpOHIITEHHOB U PACUYET CUJT YIIPYTOCTH.

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.

NMiynbe cuiibl 1 U3BMEHEHHUE 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
MpeACTaBIeHUE PA0OThI CHUIIBI.

MOIIHOCTh CUIIBI.

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



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B IPABUTALIMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE miapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm A HUAEaTbHOM KHUAKOCTH KaK CIEACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE NBUKEHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

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

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

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

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUU.

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.

Pazagea 3. MousiekyasipHas pu3uka ¥ TepMOAMHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

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



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

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

Mogens uaeaJbHOrO ra3a B MOJICKYJISPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjeaTbHOM Ta3e C TIOCTOSIHHBIM  KOJIMYECTBOM BemiecTBa. [ paduyeckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKOU TEOPUH UCATHHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
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 nuccnegoBaHue U30MpoOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIUHAMHUYECKONW CHUCTEMBI. BHENIHNE U BHYyTpeHHUE napameTpsl. [lapameTpol
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.



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

Mopens wnaeampHOro ra3a B TEPMOAMHAMMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnyeckne u HECTaATUYECKUE TTPOLIECCHI.

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

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3TyUYEHHUE.

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 oHeprus. KoaumuecTBo
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. AGCONIOTHAs 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 3nauenne KIIJI. [{ukn Kapuo.

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

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NW3EIbHBIH M KapOIOpAaTOpHBIM JBUTaTeiaH, 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.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenpHON TENIIOEMKOCTH.

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 koHAeHcanus. Vcnapenue u kumneHue. Y elbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHHS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

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

Hedbopmanmu TBEpHOro Tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacUIUpPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

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

TexHuueckue yCTPOMCTBA M TEXHOJIOTUYECKHE 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.



Kanunnspusle 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 moaynst FOHra.

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.

HamnpspbkéaHocts  amekTpudeckoro  moss.  [IpoGubrit  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 TMOJS U Pa3HOCTU
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 paBHOMEpHO 3apsiKeHHOM
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.

JIBrmKeHue 3aps>KEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM ITOJIE.

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 3aps)KEHHBIX IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJICKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIONIaau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, 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 (HampsKEeHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

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

3akon Oma [ yyacTKa IeTH.

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

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX 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) DJIGKTPUYECKOM 1enmu. MOIIHOCTh HMCTOYHHMKA TOKAa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenue cuibl TOKa U HANPSHKEHMUS.

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 COMTPOTUBIICHUS MPU MOCTOSHHOM
HaIPSKEHHUU.

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

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

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

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesa u3MepeHus: amnepMerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

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

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

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



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

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

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

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

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

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTH 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 3apsiga OJHOBAIEHTHOIO UOHA.

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
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

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

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

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



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

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

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

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

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBuxkeHUs myyka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue AeHCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. [IoTOK BekTOpa MarHUTHOMN
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
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
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/1C caMOMHAYKIIMH OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJien 3IEeKTPOMAarHuTHOTO FeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUs] MEXAHUYECKON AHepruu). BuiBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wyactora kojeOanuid. Ilepmom ManmbiX CBOOOJHBIX KOJICOAHMIA
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckue 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 koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM IIPHU KOJIEOAHUSIX Tpy3a Ha TIPYKUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, 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.

UccnenoBanue yObIBaHUS aMILTUTYIbl 3aTyXaIOIINX KOJICOaHUI.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnekmpomazcHumHubsle Ko1e0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTHH B HJI€AIbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEHUCTBYIOIIEE 3HAYEHHWE CWUJIBI TOKAa W HANpsOKEHUsS TpU pazIuyHoOu dopme
3aBUCUMOCTHU MEPEMEHHOTO 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.

DKOJIOTMYECKHE PHUCKH IIpU TPOU3BOACTBE 3IIEKTpo3Hepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CB0OOIHBIC JIEKTPOMArHUTHBIC KOJICOAHUS.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX1€HHbIE CHHYCOUAAIbHBIE KOJIEOaHNUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot, npaKmuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl ICTOYHUKOB CBETA B IIEMU IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaKeHHeE, MpeloMieHue, UHTephepeHuus Hu
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJH:  OTPa)XE€HUE,  MpEOMJICHUE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

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

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKarOLIEN CPEJIbl.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacrpoCTpaHEHUE MOTIEPEYHBIX U MTPOOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHUE.

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

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

OGHapy:xeHue nH(ppaKpacHOro U yIbTPAPUOIETOBOTO U3ITYUEHUN.

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.
To4euyHbIii HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JUJIMH BOJH IpHU IEPEXO€ MOHOXPOMATUUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

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

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa’KEHHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHHE, 1aBAEMOE JINH30M.

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

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

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKOI, MPOEKIHUOHHBIN ammapar, MpPOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4YEPE3  IUIOCKONAPAJUICIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenre nudpakiimOHHOTO CIIEKTpA.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BemiecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NEeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Ha6monenue n uiccnenoBanue AudpaKkImOHHOTO CIIEKTpa.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

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

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

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTULBI. JHEPrUs
ITOKOSI.



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

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusiMm TPEKOB 3apsKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

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

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenne cBeta (B YacTHOCTH, JaBJEHUE CBeTa Ha aOCONIOTHO
MOTJIOMIAONIYI0 W aOCOJIOTHO OTpakawinyro moepxHocTh). OmbiTer II. H.
JleOenena.

BosiHoBeIE cBOMCcTBA yacTul. BosHsl ne bpouns. nuHa BoiHb! ne bpoiist u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

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

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

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOIUO] OT HAIPSIHKEHUSI.

Tema 2. @usuxka amoma.

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

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



Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTMH aTOMA BOJOPOJA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHelyaThIX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOrO BOJIOPOAA U U3MEPEHHUE
nocTostHHOM PunGepra.

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

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia 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
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

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

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

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTaJIbHbIE B3aUMOJACUCTBUS. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

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

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, siaepHbIi  peakTop, TEPMOSIAEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

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

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



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

Metonbl acTpOHOMUYECKUX HccaeqoBaHUN. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

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

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

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

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

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

0O0o0maomee MoOBTOPEHUE.



O6o00uieHne U cucTemMaTH3alus COJIEpKaHUs pa3iesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u  acTpOHOMHUM B HSKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib PU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIIIETCS ¢ YUYETOM COJAEPIKATEIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mejicnpeomemmusle NOHAMUA,CEAZAHHbBIE C UYUEHUEM MENM 0008 HAYYHO20
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEOopHus, HaONIOJCHUE, OSKCIEPUMEHT, MOJECIUPOBAHUE, MOJIEeNb, H3MEpEHUeE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

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

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
IBWKEHUS B JKUBOW IPUPOJE, OKOJIOTMYECKHE PHUCKH IIpU IPOU3BOJACTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

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

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

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKLIUOHHAS IEYb,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKHY, SJIEpHAsA SJHEPTEeTUKA U YKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIBTATHBI

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

TPAKAAHCKOT0 BOCIIUTAHMS:

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

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

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

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

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOILICHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

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

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, IPUCYIIETO (PU3NUYECKON HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



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

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

IKOJIOIrH4€¢CKOro BOCIuTaHus:

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

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JEUCTBHM B OKPYXKAKOUIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

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

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

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

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

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJornuecKkue 1eicTBUA:

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

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

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIEHUBATH PUCKHU MOCJIEICTBHIA IEATEILHOCTH,
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

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



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

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

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

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

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

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

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

PabGora ¢ undgopmanmeii:

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

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

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

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

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Ypokax (HU3MKM U BO BHEYPOUHOMU
NEATEIIbHOCTH;

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

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

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYaITbHON pabOThI;

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

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

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

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

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

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUueOHbIE 1elicTBUSA
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/iay, TUIaH BBITIONHEHUS MPAKTUYECKON padOThl ¢ y4ETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

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

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



JlaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBHI B IEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

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

UCIIOJIB30BaTh TPUEMBI pedIIeKCUU [JIsi OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M ApryMEHTBhl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

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

COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, IIpEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

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

CaMOpETyJIUPOBAaHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJS 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
OTHONIICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



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

MOHUMATh POJb (PU3UKK B  SKOHOMHYECKOH, TEXHOJIOTUYECKOM,
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 (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TEJIO, MaTepuajgbHas TOYKa, PABHOYCKOPEHHOE JIBUKEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UeaJbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJHOE 3JIEKTPUUECKOE TOJIE;

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

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCAa U MEXaHHYECKON
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3oBanuii ['anunes, 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 Cco CpeaHei
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaMEHd MOJIEKYJ M €ro TeMIOEpaTypor, ypaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



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

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MOJIEH, MPU 3TOM YKa3blBasg yCJIOBUS NPUMEHUMOCTH 3akoHa KyroHa, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMHUCHIBATh (DU3NUECKUE TPOIECChl W SIBJICHUS, HMCIOJIb3YS BEJIWYWHBL:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHUJIa TSKECTH, CUJia YNPYrOCTH, CHJIa TPEHMS, MOIIHOCTD,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomioTHasl TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa HACAIBbHOIO rasa,
OTHOCHUTENIbHAsl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEMIOBOTO
JNBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD AIEKTPUUYECKOro MO,
HaIpPsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Imapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHUUAT AJIEKTPOCTATUYECKOIrO OIS,
pa3HOCTh  MOTEHLMAJIOB, BJEKTPOABWKYIIAs  Cujia, CWIA  TOKa,
HaIpsSKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAs] EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, CONPOTUBIECHHUE Y4YacTKa LEMU C IOCIEHOBATEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  TMPOTEKAHUS  (PUBUYECKUX  SBICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIEHUE U KOHAECHCALINSI, TUIaBJICHNUE U KPUCTAIUIN3ALIMS, HAlIPABICHHOCTh
TEIUIONEPEIaut, JEKTPU3ALHUS TEJ, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUAE TpadUKOB C Yy4E€TOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MMOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOro1aTh TpaBmiIa 0E30MMaCHOTO TPY/a MPH MPOBEACHUHN HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOM W HESIBHO 3aJIaHHOH
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pElIeH s 3a/1a4, MPOBOJUTEH PACUETHl HA OCHOBAHUU MMEIOIIUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKE UHTErPAlMA 3HAHUN U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

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

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

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



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJB30BATH COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HWH(GOpMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBIMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIE0BATENBCKUX padoT;

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

NPOSIBIATh MOTUBALIMIO K Oyaymieil mpogecCuoHaIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xoniy oOyuenusi BIIl Knacce mnpeaMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh pOJIb (U3UKK B  SKOHOMHUYECKOH, TEXHOJIOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHHUYECKOM Pa3BUTHUH, 3HAYCHUE OMUCATEIHHOM, CUCTEMATHU3UPYIOIICH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOANHAMUKH, CIICIUATBLHON TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
duznueckor KapTUHE MHpa, MeCTO (U3UUECKONW KapTUHBI MHUpa B 00IIEM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJIEOAHUs, MATEMATHIECKUN MasTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, 00JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHAaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



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

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIE IIPOLIECCHI U SBJICHUSI, UCTIONB3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO M MAacCOBOTO YMCEN M SHEPTUU B SIICPHBIX PEAKIMUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

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

OOBSICHATL  OCOOEGHHOCTM  NpPOTEKaHUs  (U3UYECKUX  SABJICHUIL:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iaydeHue sjep, (u3nyecKue MNPUHLUMBI CIEKTPATbHOIO
aHanu3a u paboThI Ja3epa;

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

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBAThH €70 XaPAKTEPUCTUKU;

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



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTE  M3MEpPeHWi, JenaTh BBIBOABI 1O  pe3yjbTaTaMm
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OMBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: MIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
coOroIaTh TpaBmiia 0€30MacHOr0 TPy/ia MpU MPOBEIACHUH HCCIIeTOBAHUM
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: Ha OCHOBAaHWM aHalW3a YCJIOBHS BBIOMPATH
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM HMMEIOLUXCS JaHHBIX, AaHAJIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
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
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOIIECCOB;

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

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (PU3MUeCKMMM MpoLeccaMu, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3MyHble CocoObl paboThl ¢ MH(popManuen (puzndeckoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(POpPMAIUU, CTPYKTYPUPOBAHUSI U UHTEPIPETAIIUU
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 IO3HaBaTEJILHBIC YMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBAaTHO OIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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Hroro mo pazgeny 54
Pazaen 5. OPU3UUYECKHI MPAKTUKYM
. bu6mmoreka [IOK
>1 USHICCKI MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [IOK
P 10
CICPBHOC BPEA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KUIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1.29JIEKTPOJIUHAMHUKA
bubmmoreka [{OK
11 M 14
ATHHTHOE ToJe https://m.edso00.ru/39859ef1
bu6moreka [IOK
1.2 1 1
DIIEKTPOMATHHTHAS HHAYKIHS 3 https://m.edso00.ru/39859ef1
Hroro mo pazgeny 27
Pa3nen 2.KOJIEBAHU S U BOJIHBI
bu6mmoreka [IOK
21 Mexaruieckne kosebatis 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 htts://m.eds00.ru/39859f1
MexaHW4ecKUe U JIEKTPOMArHuTHbHIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
2.4 25 1
Onritia https://m.edso0.ru/39859ef1
Utoro no pazneny 60
Pasnea 3.0CHOBBI CIIEITUAJIbHOM TEOPUH OTHOCUTEJIbBHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octosst CTO https://m.edso0.ru/39859¢f1

Hroro no paszneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3znen 4 KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
) PIHYCKYJIAp oy https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.edso0.ru/39859¢ef1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Wroro mo pazueny 25

Paznea 5.29JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKHU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PU3UMYECKUN ITIPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusirieckuit IPAKTHIYM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 16
Pazgen 7.0BOBIIAIOHIEE IOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJCPKAHUS U OTbITa 15 bubnnoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
bu6mmoreka [JOK
P 10
CICPEHOC BpEMA https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC

Tema ypoka

KoaunuyecTBo 4acoB

Bcer

KonTpoubH
ble padoThI

IIpakTHyeck
ue padoTsl

Jara
H3yYeHH
|

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

dusnka —
(yH1aMeHTanbHas HayKa
0 MpUpoAe

1 Henens

bubnuoteka [{OK https://m.edsoo.ru/1beef346

Hayunsrit Mmeton
TTO3HAHUS ¥ METO/IBI
HCCTIeIOBAHUS
(bMBUYECKUX SIBJICHUHN

1 Henens

bubnuoteka [{OK https://m.edsoo.ru/3a7fde29

DKCIEPUMEHT U TEOPUS B
rpolecce Mo3HaHUs
npupoel. Habmonenue u
IKCIIEPUMEHT B (hH3HKE

1 Henena

bu6mmoreka [IOK https://m.edsoo.ru/34c49931

CriocoObl U3MepeHust
(bu3MYECKUX BETMYHH

1 Henena

bu6mmoreka LIOK https://m.edsoo.ru/ca2def03

AOcomoTHas u
OTHOCHUTEIbHAS
MOTPEIITHOCTH U3MEPEHUI
(U3HYECKUX BEIMYMH

1 Henena

bubnmuoreka [{OK https://m.edsoo.ru/7f18fda3

MoenupoBaHue B
¢uzuke. Ponas u Mecto
¢u3uku B GOpMUPOBAHUU
COBPEMEHHOMN HAYYHOH
KapTUHBI MUDA, B

2 Henens

bubnmuoreka I{OK https://m.edsoo.ru/eabbdedl



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1

MIPAKTUYECKOU
NeATEeNbHOCTH JII0JIEU

MexaHu4deckoe
nerkenne. Cucrema
oTCUeTa.
OTHOCHUTEIBLHOCTD
MEXaHUIECKOTO
nerokenud. [Ipsmas u
oOpaTHas 3a1auu
MEXaHUKA

2 Henens

bubnuoteka [{OK https://m.edsoo.ru/e9a52f02

Pannyc-Bexrop
MaTepuaibHON TOYKH,
€ro MpoeKIUU Ha OCU
KoopauHar. TpaekTopusi.
[Tepemenienue.
Ckopocts. Ux mpoekunun
Ha OCU KOOpJUHAT

2 "Henens

bu6mmoreka [IOK https://m.edsoo.ru/30a108a5

PaBHOMepHOE
MPAMOJIMHEHHOE
nsuxenue. ['papuyeckoe
OTHCaHKUEe PABHOMEPHOTO
MPSIMOJIMHEHHOTO
JIBUKCHUS

2 Henens

bu6mmoreka LIOK https://m.edsoo.ru/89ba7190

10

CroxxeHue nepeMeiieHuit
U ckopocTel. Pemenne
3a7a4

2 Henens

bubmuoreka I{OK https://m.edsoo.ru/761d18aa

11

HepasHomepHoe
IBIKEHHE. MrHOBEHHas
CKOPOCTh. Y CKOpPEHHE.

3 Henmens

bubmuoteka [{OK https://m.edsoo.ru/a99549a7



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7

IIpssmonmHenHOE
JABMOXKCHHUC C IIOCTOSAHHBIM
YCKOPEHUEM

12

I'padmyeckoe onucanme
MIPSIMOJIMHENHOTO
JBUKEHUS C TOCTOSIHHBIM
YCKOpEHUEM

3 Henena

bubnuoteka [{OK https://m.edsoo.ru/b7560bbf

13

CB00OOTHOE MTa/ICHUE.
VYckopenue cBOOOTHOTO
nageHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS OT BpEMEHU H
ux rpaduxu

3 Henmens

bubnuoteka [{OK https://m.edsoo.ru/f738109¢

14

JIBmxkeHue tena,
OpOIIEHHOTO TIOJT YTIIOM
K TOPU3OHTY

3 Henensa

bu6moreka LIOK https://m.edsoo.ru/71cbb4f5

15

KpuonuneitHoe
JIBIOKCHUE. [IBIDKEHHE 110
OKPYXXKHOCTH. YTJIOBas U
JIMHEWHAsI CKOPOCTb.
[Tepuon u yacrora.
LleHTpOCTpEMHUTEIIBHOE U
MOJIHOE YCKOPEHHUE

3 Henensa

bu6mmoreka LIOK https://m.edsoo.ru/33196fbe

16

KonTtponsHas padoTa no
teme "Kunematuka"

4 uenens

bubnmuoreka I{OK https://m.edsoo.ru/1242f32e

17

IlepsrIif 3akoH HproTOHA.
NHepumanbHbIe CUCTEMBI
orcuéra. [IpuHumn
OTHOCHUTEIILHOCTH

4 Henensd

bubmuoteka [{OK https://m.edsoo.ru/5a9e4a64



https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64

T'ammies.
Hennepuunansusie
CHUCTEMBI OTCUETA

18

Cura.
PaBHonelicTByrOIIAs
cuna. Bropoii 3akon
Hsrorona. Macca

4 guenens

bubnuoteka [{OK https://m.edsoo.ru/141d3837

19

BsauMmonelicTBue Tei.
Tpernii 3akoH HeroToHA

4 wenens

bubnuoteka [{OK https://m.edsoo.ru/57dba505

20

[IpuHnun cyneprno3unun
cuia. Pemenne 3amay Ha
IIPUMEHEHHE 3aKOHOB
HeroTona

4 enens

bubnuoteka [{OK https://m.edsoo.ru/bdf997fb

21

3aKOH BCEMHPHOTO
TATOTEHUSI.
DKBUBAJICHTHOCTh
rpaBUTAIMOHHOUN U
WHEPTHOUN MacChl

5 Henensa

bu6mmoreka IIOK https://m.edsoo.ru/9aba2b0a

22

Cuia TSDKECTH U
YCKOPEHHE CBOOOTHOTO
HaJxeHus

5 "Henens

bu6mmoreka LIOK https://m.edso0.ru/22757f26

23

JIBM>KeHue HeOEeCHBIX Tell
U UX UCKYCCTBEHHBIX
cnyTHUKOB. [lepBas
KOCMHUECKasi CKOPOCTb.
3axonsl Kenuepa

5 Henens

bubmuoteka I{OK https://m.edsoo.ru/11abfa0a

24

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

5 Henens

bubmuoteka I{OK https://m.edsoo.ru/0Oae2cd84



https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84

25

Cuna tpenus. [lpupona u
BUJIBI CHJT TPEHHSL.
JIBI>KEHUE B KHUIKOCTU U
rase ¢ y4éToM CHJIBI
COTIPOTHUBIICHUS CPEIIBI

5 Henens

bubmnoreka [IOK
https://m.edsoo.ru/1fa86499https://m.edsoo.ru/2ch2
9676

26

[laBienue.
I'mapocraTtnyeckoe
nasienue. Cuna
Apxumena

6 Henens

bubnuotexa [{OK https://m.edsoo.ru/a28aa7ad

27

AOGCOJIFOTHO TBEPJI0€
teno. [loctynarensHoe u
BpallaTeIbHOE IBIKCHHIE
TBEP/OTO Tela

6 Henens

bubnuoteka [JOK bubnanorexa [JOK
https://m.edsoo.ru/2b95d57e

28

MoOMEHT CuJIbI
OTHOCHUTENILHO OCH
BpaieHus. [lnevo cumbl

6 Henena

bu6mmoreka IIOK https://m.edsoo.ru/653d3459

29

CrnoxxeHue cuil,
MPUIIOKEHHBIX K
TBepaoMy Teny. LleHTp
TSOKECTH Tejia. Y CJI0BUS
pPaBHOBECHS TBEPIOTO
Tena. Buael paBHOBECHS

6 Henena

bu6mmoreka LIOK https://m.edsoo.ru/9aa79a7d

30

Pemenue 3amau

6 Henena

bubnmuoteka I{OK https://m.edsoo.ru/dclcaacO

31

KonTtponpHas pabota o
teme "/luHaMuka.
Crartuka TBepnoro tena"

7 Henens

bubmuoteka I{OK https://m.edsoo.ru/9f5a574c

32

NMnynsc maTepralbHOU
TOYKHU, CUCTEMBI
MaTepUaIbHbIX TOYEK.

7 Henens

bubmuoreka I{OK https://m.edsoo.ru/4bb8294b



https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b

LlenTp macc cucremsl
MaTepuaIbHbIX TOUEK.
Teopema o ABHKEHUU
LIEHTpa Macc

33

Nmmnynsc cuitbl u
M3MEHEHHUE UMITYJIbCca
Tena. 3aKOH COXpaHEeHUs
nMIrynbca. PeaktuBHoe
JIBUKEHHE

7 Henens

bu6mmoreka LIOK https://m.edsoo.ru/13f0a221

34

MoMeHT uMIynbca
MaTepUaabHON TOUKH.
[IpencraBnenue o
COXpPaHEHNUH MOMEHTA
HMITyJIbCa B
LIEHTPaIbHBIX MOJISIX

7 Henens

bubnuoteka [{OK https://m.edsoo.ru/d6532eb9

35

Pemrenue 3agau

7 Henens

bu6mmoreka IIOK https://m.edsoo.ru/f7706d63

36

PaboTa cuibl Ha MaJIoM U
Ha KOHEYHOM
MepeMEICHUH.
I'paduueckoe
MPEJICTaBICHHE PAOOTHI
CUJIBI. MOIIHOCTD CHIIBI

8 Henens

bu6mmoreka LIOK https://m.edsoo.ru/913974c7

37

Kunernueckas sHeprus.
Teopema 06 u3meHeHHH
KMHETUYECKOU SHEPTruu
MaTepHanbHON TOUKH

8 Henens

bubnuoreka I{OK https://m.edsoo.ru/9a5e2e74

38

IloTeHuManbpHBIE U
HCIMMOTCHIMAJIBHBIC CUJIBI.

IloTenumnanbHas OHEPrus.

8 Hemens

bubmuoteka I{OK https://m.edsoo.ru/554bafcc



https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc

Bropas kocmuueckas
CKOPOCTh

39

Tperbs kocMuyecKas
ckopocTh. CBsi3b pabOTHI
HENOTEHLUAJIbHBIX CUJI C
U3MEHEHHEM
MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH
COXPaHEHHUS
MEXaHU4YECKON YHEPTUH

8 nemens

bubnuoteka [{OK https://m.edsoo.ru/f57b4e01

40

VYrpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

VYpaBHenue beprymn
IUIA UAcaIbHON
JKHUIKOCTH

8 Hemens

bubnuoteka [{OK https://m.edsoo.ru/f30f43b6

41

KonTtponsHas padoTa no
TeMe "3aKOHBI
COXpaHEHUA B MexXaHUKe"

9 "Henena

bu6mmoreka IIOK https://m.edsoo.ru/474e7c4a

42

Pa3BuTue npencraBieHui
0 MPUPOJIC TETIOTHI.
OCHOBHBIE ITOJI0KEHHS
MKT. Iuddyzus.
BpoyHoBckoe nBmxeHue

9 "Henensa

bu6mmoreka LIOK https://m.edsoo.ru/b0a4445f

43

CrpoeHue ra3000pa3HbIX,
KUJKUX U TBEPJIBIX Tell.
Xapakrep JBIKEHUS U
B3aUMOJICHCTBUS YaCTHUL]
BEIIECTBA

9 Henena

bubmuoteka I{OK https://m.edsoo.ru/c44d02e2

44

Macca u pazmepsl

9 Henensa

bubnuoteka I{OK https://m.edsoo.ru/c5b72ab7



https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7

MOJIEKYJI (ATOMOB).
KonunuecTBo BeecTna.
[Tocrositnnas ABoraapo

Temneparypa. Tennosoe

45 paBHoBecue. [llIkana 9 nenens | bubnuoreka L{OK https://m.edsoo.ru/0070d493
Henscus
10
46 Pemenue 3amau bu6mmoreka [IOK https://m.edsoo.ru/1531aba5
HEJCIIS
g7 | YAcamvibiif ras. Fasobbie 10 Bu6miorexa [JOK https://m.edsoo.ru/1deb2367
3aKOHBI HEeJeIs
YpaBHenue Menpeneena- 10
48 Knaneiipona. Pemmenue Hees bubmmorexa [{OK https://m.edsoo.ru/8d12c328
3a1a4
AOcoroTHas 10
49 TeMIieparypa. 3aKoH Hees bubnuoteka I{OK https://m.edsoo.ru/14e02d1f
JanpToHa
N3omnporieccel B
50 HACAIBHOM TA3¢€ € 10 bu6mmoreka LIOK https://m.edsoo.ru/68878d51
MTOCTOSIHHBIM HeIems
KOJIMYECTBOM BEILECTBA
I'paduueckoe
MIPEJICTaBJICHHE 1
51 H30TPOIIECCOB: Henes bu6mmoreka LIOK https://m.edsoo.ru/1344327b
H30TEpPMa, U30X0pa,
nzobapa
OcCHOBHOE ypaBHEHUE 11
52 bubmuoteka I{OK https://m.edsoo.ru/c8094721
MKT Heaems
53 Pemenue 3amau 11 bu6mmoreka LIOK https://m.edsoo.ru/10265a05



https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
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HEACIIA

54

CBsi3b a0COTIOTHOM
TeMIEepaTypbl
TEPMOIMHAMUYECKOM
CUCTEMBI CO CpeaHEN
KUHETHUYECKOM dHEpPrueu
MOCTYNATEIbHOTO
TEIJIOBOTO JIBUKEHUS €€
YaCTHI]

11
Henemns

https://m.edsoo.ru/c38af875

55

O0600mIeHne u
CUCTEMAaTHU3alus 3HAHWI
no teme "OcHoBel MKT"

11
Henemns

bubnuoteka [{OK https://m.edsoo.ru/09d12fd8

56

KonTponsHas pabora no
teMe "OcHoBbl MKT"

12
Henems

bubnuoteka [{OK https://m.edsoo.ru/13adad59

57

TepMoauHamMuyeckast
cucTeMa. 3aJaHue
BHEIIHUX YCIIOBUH IS
T/ cucremsl. BaemHue u
BHYTPEHHHE NTapaMeTPHI.
[Tapametpst T/l cuctembl
Kak CpelHUE 3HAYCHUS
BEJIMYMH, OMUCHIBAIOIINX
e€ Ha
MHMKPOCKOMTUYECKOM
YpOBHE

12
Henems

bu6mmoreka LIOK https://m.edsoo.ru/5f8d38a3

58

Hynesoe nauano
TEPMOJAVUHAMUKH.
CamonpounsBosbHast
penakcanusa T/l cucremsl

12
HEeIEeIs

bubmuoteka I{OK https://m.edsoo.ru/8ec512f0



https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0

K TETJIOBOMY
PaBHOBECHIO

59

Mopens uaeaabHOTO T'a3a
B TEPMOJMHAMUKE.
VYcnoBus IpUMEHUMOCTH
3TOM MOACIU

12
Hezens

bubnuoteka [{OK https://m.edsoo.ru/29355001

60

YpaBHeHnue Menpaeneena-
Knaneiipona u
BBIpa)KEHUE JUIS
BHYTPEHHEHN SHEprun

12
Henemns

bubnuoteka [{OK https://m.edsoo.ru/bal178d0

61

Beipaxenue mis
BHYTPEHHEHN SHEprun
OJIHOATOMHOTO
MJCAIBHOTO Ta3a.
KBasucratnueckue n
HECTaTUYECKUE ITPOLIECCHI

13
Henems

bubnuoteka [{OK https://m.edsoo.ru/ac5cacl5

62

DneMeHTapHas padoTa B
TEPMOIMHAMHUKE.
Berauciienue paboThl 110
rpaduky mporecca Ha
pV-nuarpamme

13
Henems

bu6mmoreka LIOK https://m.edsoo.ru/741d5738

63

Tennonepenaua kak
Croco0 U3MEHEHHUS
BHyTpeHHel snepruun T/
CUCTEeMBI 0e3
COBepILEeHUs pabOThI

13
Henems

bubmuoreka [{OK https://m.edsoo.ru/3d734561

64

Konsexkius,
TEIJIONPOBOJHOCTb,
W3IIy4eHHE

13
HEeIEeIs

bubmuoteka I{OK https://m.edsoo.ru/157b54cd



https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
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KonnuecTBo TEIIOTEL.
TenmoéMKoOCTh TeA.

65 yﬂenbflaﬂ 1 MOIAPHa 13 bubnuoreka [{OK https://m.edsoo.ru/7ba67355
TEIJI0EMKOCTH BEIIECTBA. HeJIeIs
VY enpHas Temnora
CropaHus TOTUIMBA
Pacuér xonuuecTBa 14

66 TEIUIOTHI IPU Hexes bubnuoreka [{OK https://m.edsoo.ru/1db5ad4e
Terioneperaye
[Tonsarue 06 anrnabaTHOM 14

67 nporuecce. [lepBblit 3aKoH Hexes bubnuoreka [{OK https://m.edsoo.ru/d8098824
TEPMOANHAMUKA
KoandecTBo TemnoTsl 1

68 pabora Kai Mep! . 14 bubnuoteka [{OK https://m.edsoo.ru/b047alcd
W3MEHEHUS BHYTPEHHEHN Henens
sHepruu T/I cuctemsl
Bropoii 3akoH
TEPMOJIUHAMUKH JJIsI
PaBHOBECHBIX U 14

69 HEPaBHOBECHBIX Hexes bubnmuoteka I{OK https://m.edsoo.ru/c6f4f464
MPOIIECCOB.
Heob6parumocTth
MPUPOIHBIX MPOLIECCOB

70 HlpHHunmst AekcTBis 14 bubmuoteka I{OK https://m.edsoo.ru/2e945513
TermnoBbIX MammuH. KIT/] Henens

71 Marcimasboe sHatetiie 15 bubmuoreka I{OK https://m.edsoo.ru/fe3857b9
KITA. Huxn Kapao HEeIs

12 Pemenue 3amau 15 bu6mmoreka LIOK https://m.edsoo.ru/b3efal8b

HEACIIA



https://m.edsoo.ru/7ba67355
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https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b

DKOJOTUYECKHUE ACIIEKTHI

HCTIOJIb30BAHMS 15
73 TETIOBBIX JBUTATEIICH. bu6mmoreka LIOK https://m.edsoo.ru/9867aaa7
TermoBoe 3arpsa3HeHne HeAc
OKPYKarOLIEH CpeJIbl
74 Pemenue 3amau 15 bu6mmoreka [IOK https://m.edsoo.ru/c8c70432
HeJems
O06o06mmenue u
cUCTEeMaTH3alIs 3HAHUI 15
75 10 TeMeE bu6mmoreka IIOK https://m.edsoo.ru/28d62b3f
"TepmoarHaMUKa. Heaem
TemnmoBsIe MaIIMHEL"
KonTponsHas pabora no 16
76 teme "TepmoauHaMuka. bu6mmoreka IIOK https://m.edsoo.ru/1b6e26¢c5
TennoBbie MalIUHbBI" react
[TapooOpazoBanue u
KOHCHCAITHSI. 16
7 Hcnapenue u kumneHue. bubnuoteka I{OK https://m.edsoo.ru/6f8e6777
VY enbHasg TEIioTa Heaem
napooOpa3oBaHHs
Hacrpimennsie u
HEHACHIIIICHHBIC MTaphI.
KauecrBennas
3aBHCUMOCTD INIOTHOCTHU 16
78 U JaBJIEHUSI bu6mmoreka LIOK https://m.edsoo.ru/f5¢17d02
Henens

HACBIIIICHHOT'O I1apa OT
TCMIICPATYPhI, UX
HE3aBUCUMOCTB OT
00BEMa HaCBIIIICHHOT'O



https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02

napa. 3aBUCUMOCTh
TEMIIEpaTyphbl KUIICHUS
OT JAaBJICHUS B ) KUJIKOCTU

Brnaxnocts Bo3ayxa.

79 | Abcomoriaiu 16 Bu6morexa [JOK https://m.edso0.ru/30ebbb79
OTHOCHUTEIIbHAS HeIems
BIIQYKHOCTh
16
80 Pemenue 3amau bubmuoteka I{OK https://m.edsoo.ru/18e95ff3
HeIems
TBépnoe Teno.
Kpucramnmueckue u 17
81 amMopQHbIe Tena. Hees bubmoreka [{OK https://m.edsoo.ru/20a88a03
AHHN30TpOINS CBOWCTB
KPUCTAJIIIOB
[lnaBnenue u
82 KPHUCTAILTHAA. 17 bu6moreka IIOK https://m.edsoo.ru/6ee91e9f
VYnenpHas Temiora HeJIeIs
mnaBieHus. Cyoimumarus
Jedbopmaruu TBEPAOTO
tena. PacTsokenue u 17
83 cxartue. Cnsur. Motyib bu6mmoreka LIOK https://m.edsoo.ru/dalaabl10
HOwnra. Ilpenen ympyrux HeAc
nedopmanui
TennoBoe pacmmpeHue
KUJKOCTEH U TBEPABIX 17
84 TE€JN. AHTapMOHU3M bubnuoreka LIOK https://m.edsoo.ru/7ba5edf2
TEIJIOBBIX KOJIeOaHU I reAcmt
YaCTHI] BEIECTBA
85 IIpeobpazoBanue 17 bubnuoreka LIOK https://m.edsoo.ru/97a0672f



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
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https://m.edsoo.ru/7ba5edf2
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9HEpruu B a30BBIX HeJIeIs
nepexoiax
YpaBHEHHE TEIIJIOBOTO 18
86 bubnuoteka [{OK https://m.edsoo.ru/ab1521fb
OaylaHca HEJCIIS
18
87 Pemenue 3amau bubmuoreka I{OK https://m.edsoo.ru/8ab7f40d
HEJCIIS
[ToBepxHOCTHOE
HaTsS)KCHHUC.
KanmmapHHe SABJICHUSL.
aBIJICHHE TI0 18
gg | A A Bu6miorexa [IOK https://m.edsoo.ru/b42f1f97
WCKPUBJICHHON HEeJeIs
MTOBEPXHOCTHIO
*)unkoctu. @opmyna
Jlannaca
O06o06meHne u
CHCTEMaTH3alMs 3HAHUI 18
89 o Teme "ArperatHbie - bubnuoteka [{OK https://m.edsoo.ru/0b52575c
HeJIeIs
COCTOSIHUSI BEIIIECTBA. A
®dazoBbIe Iepexoabl"
KonTtponpHas padoTa no
Teme "ArperaTHbie 18
90 bubnuoteka I{OK https://m.edsoo.ru/7dc2a739
COCTOSIHUSI BEIIICCTBA. HeJeIs
®dazoBble Iepexoabl"
DnekTpu3aus Ten u eé
MIPOSIBIICHUSL.
ONEKTPUYCCKHUI 3apsi. 19
91 P PAA bubmuoreka [{OK https://m.edsoo.ru/1aff445f
JIBa BUA SIEKTPUUYECKUX HEeJCIS

3apsnoB. [IpoBoaHuky,
JUDIIEKTPUKU U



https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f

MOJIYIIPOBOAHHUKHU

OneMeHTapHbIN
gp | ICKIPHICCKIT AP 19 BuGnnorexa LIOK https://m.edsoo.ru/f49afd24
3aKoH CoXpaHEHUs HeJIeIs
AEKTPUIECKOTO 3apsiia
Bzaumoneiictrue 19
93 3apsnoB. TouedyHble bubnmoreka [{OK https://m.edsoo.ru/445b7746
3apsnbl. 3akoH Kynona reAc
19 bu6mmoreka [IOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5ahttps://m.edsoo.ru/08fc
HeIems 19be
DIIEKTPUYECKOE TOJIE. 19
95 Ero neiictBue Ha Hexes bu6mmorexa [IOK https://m.edsoo.ru/05c6bfal
AIIEKTPUUYECKHE 3aPsiIbl
HanpsixénHocthb
AIIEKTPUYECKOTO TOJISL.
[TpoOubIii 3apsn. JInanm 20
96 HaIpsHKEHHOCTH Hexes bubnuoteka I{OK https://m.edsoo.ru/3dac6957
AIIEKTPUYECKOTO TOJISL.
OnHopoaHoe
AIIEKTPUUYECKOE TI0JIE
[ToTeHmansHOCTh
AIIEKTPOCTATUYECKOTO 20
97 noJisa. PazHocthb bubmuoteka I{OK https://m.edsoo.ru/80021447
MOTEHIIMAJIOB U HeAs
HamnpsbKeHHe
[ToTennmanpHas 2HEpPTUS 20
98 3apsijia B bu6mmoreka LIOK https://m.edsoo.ru/af5fa389
HeIemns

QJICKTPOCTATUUICCKOM



https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389

noue. [lorenuunan
3IEKTPOCTATUUECKOTO
OJIA

CBs13b HaPSDKEHHOCTU
0JIS1 U Pa3HOCTH

20

99 MMOTEHITUAJIOB TSI Hexens bu6mmoreka LIOK https://m.edsoo.ru/df7a6838
AEKTPOCTATUYECKOTO
OJIS
[TpuHIIMT cymepno3uuu 20

100 . bubnuoreka I{OK https://m.edsoo.ru/Ocfeda6e
MEKTPUICCKUX TTOJICH HeIems

101 Pemenue 3amau 21 bu6mmoreka [IOK https://m.edsoo.ru/5a582263

HeIems

[Tosie ToueuyHoro 3apsiza. 21

102 [Tone paBHOMEpHO bubnuoteka [{OK https://m.edsoo.ru/b297b5c3
3apsOKEHHOU chephl reAct
[Tosie paBHOMEPHO
3apSHKEHHOTO 110 00BEMY 21

103 mapa. [lone paBHOMEpHO Hees bubnuoteka [{OK https://m.edsoo.ru/f7a665ee
3apsKEHHOM
0ECKOHEYHOM MI0CKOCTH
[IpoBoaHMKH B

104 ICKIPOCTATIHECROM 21 bubnuoteka I{OK https://m.edsoo.ru/32405eab
nose. YcioBue Hesens
paBHOBECHS 3apsI0B
JIMDIIEKTpUKY U

105 HOTYHPOBOARMIH B 21 bubmuoreka I{OK https://m.edsoo.ru/060ebab5
ANEKTPOCTATUYECKOM Heemns

I10JIC



https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
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Konpgencarop.

DNEeKTPOEMKOCTh 99
106 | xkompgeHcatopa. bubmoreka LIOK https://m.edsoo.ru/845b4f73
DNeKTPOEMKOCTh HeAc
IJIOCKOTO KOHACHCATOPA
[TapamiensHoe 29
107 COeTMHCHHE Hexens bu6mmoreka [IOK https://m.edsoo.ru/d11e8ce7
KOHJICHCAaTOPOB
ITocnenoBaTtenbHOE 99
108 COCTMHEHHUE Hees bubnuoreka I{OK https://m.edso00.ru/1992920
KOHJICHCAaTOPOB
109 DHEpIHS 3APSKCHHOTO 22 bubmuoreka I{OK https://m.edsoo.ru/73a34f18
KOHJICHCAaTOpa HEeJeIs
29 bu6moreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2acb5https://m.edsoo.ru/2743
HeJIeIs 4040
JIBr>keHue 3apsiKEHHON 93
111 YaCTHIIbI B OJTHOPOTHOM Hees bu6mmoreka LIOK https://m.edsoo.ru/8341d6ac
ANEKTPUIECKOM TI0JIe
112 Pemtenue 3amay 23
HeJeIIs
O06o0011IEHNE U
113 CHOTEMATHSATITE SHAHHIH 23 bubnuoteka I{OK https://m.edsoo.ru/5752603f
1o TeMe "DIEeKTpUIeCcKoe Henemst
mosue"
KonTponsHas paboTa mo 23
114 | Teme "DnekTpuueckoe Hees bubnuoreka LIOK https://m.edsoo.ru/cefe90e9

noJe"



https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
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https://m.edsoo.ru/cefe90e9

Cua toka. [locTossHHBIH
TOK. Y CIIOBUSA

115 | cymecTtBoBaHUs Heiiﬂﬂ bubnuoreka [{OK https://m.edsoo.ru/233311b5
MTOCTOSTHHOTO
AIEKTPUIECKOTO TOKA
HcTouHnky TOKA. 24

116 bu6mmoreka LIOK https://m.edsoo.ru/0839a115
Hamnpsoxenue u 9J1C Henewst
3akon Oma 1t yyacTka 24

117 | uenu. DnekTpuyeckoe Hexes bubnuoreka [{OK https://m.edsoo.ru/f14f251e
COTIPOTHBIICHUE
3aBUCUMOCTH
COTIPOTHBIICHUS

11g | OAHOPOAHOTO 24 Bu6morexa LIOK https://m.edsoo.ru/95fcdf51
MIPOBOJIHHUKA OT €ro Hesemns
JUIMHBI Y IO
MONIEPEYHOT0 CEYECHHUS
VnenbHOE

119 COTPOTHRICHHE 24 bubmuoteka [{OK https://m.edso0o.ru/437f8300
BelecTna. Pemenue Hesems
3a/a4
IlocnenoBarenpHOE,

1p0 | APAHICIBHOC, 24 bubarotexa IIOK https://m.edsoo.ru/236f7e07
CMEIIAaHHOE COSAMHEHUE Hesens
MIPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX o5

121 ANEKTPUUECKUX LIeTEil. bu6mmoreka LIOK https://m.edsoo.ru/1794cf37
[IpaBuna Kupxroda HEACH

122 Pemenue 3amau 25 bu6mmoreka LIOK https://m.edsoo.ru/3881b469

HEACIIA



https://m.edsoo.ru/233311b5
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https://m.edsoo.ru/3881b469

PaboTta 31eKTpru4ecKoro

25
123 | Toxa. 3akon Jlxoyns — e bubnuoreka [{OK https://m.edsoo.ru/a3605c5¢
Jlenua A
25
124 Pemenue 3amau bu6mmorexa LIOK https://m.edsoo.ru/6761bfOf
HeIems
MomnocTs
MEKTPUIECKOTO TOKA. o5
125 TermoBast MOIITHOCTB, oo bu6mmoreka LIOK https://m.edsoo.ru/99750a6f
BEIZICTIIEMas Ha A
pesucrope
26
126 Pemenue 3amau bu6mmoreka IIOK https://m.edsoo.ru/eb72fc24
HeIems
O/1C u BHyTpEeHHEE 26
127 COTIPOTHUBIICHUE e bubnmuoteka I{OK https://m.edsoo.ru/72d453af
HMCTOYHHUKA TOKA A
3axod OMa U1 OJTHOM 26
128 (3aMKHYTOH) eels bubnuoteka [{OK https://m.edsoo.ru/221f40fb
ANEKTPUYECKOM 1T A
26
129 Pemtenue 3amay bu6mmoreka LIOK https://m.edsoo.ru/3580b679
HeJeIIs
MOLHOCTh UCTOYHUKA 26
130 bubmuoreka I{OK https://m.edsoo.ru/a0ae51d8
TOKa HeJeIs
27
131 KopoTkoe 3ambikanune Henes bubnuoreka L{OK https://m.edsoo.ru/546f5632
Konpnencarop B nenu 27
132 bubnmuoreka I{OK https://m.edsoo.ru/35368f3e
MOCTOSIHHOTO TOKa Heemns
27
133 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/4410cef0

HCOCIIA
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Pemenue 3amau o reme

134 "ITocTOSHHBIN HeleJIﬂ bubnuoreka LOK https://m.edsoo.ru/a7340a29
ANEKTPUIECKUH TOK"
Pemenue 3agau no reme 97

135 "IlocTosTHHBIH - bu6mmoreka LIOK https://m.edsoo.ru/744261b8
ANEKTPUIECKUHN TOK"
Pemenue 3agau no reme 28

136 "TlocTosTHHBIH - bu6mmoreka [IOK https://m.edsoo.ru/eb5d4687
ANEKTPUIECKUH TOK"
O6o0mmenue u

137 | CHCTCMATIBAMIL SHATHH 28 Bu6morexa [JOK https://m.edsoo.ru/bfd7a050
no teMe "TlocToSHHEIN Henens
AIEKTPUYECKUN TOK"
KonTtponsHas padoTa no 28

138 teme "TlocTosTHHBIH Hees bu6mmoreka [IOK https://m.edsoo.ru/1885ddf1
AIEKTPUYECKUN TOK"
DIIeKTpUYECKast
MIPOBOIUMOCTD

139 | PawHmHRX BeHjCCTB' 28 bubnuoteka I{OK https://m.edsoo.ru/da794295
DIEeKTPUUYECKUIA TOK B HeJeIIs
MeTajiiax.
CBepXIpOBOIUMOCTh
DIEeKTPUYECKUI TOK B
pacTBopax M pacruiaBax 98

140 3JEKTPOJUTOB. 3aKOHBI Hees bubnuoreka [{OK https://m.edsoo.ru/4b423491
QDapanes s
3JEKTPOJIn3a

141 DIICKTPHHECKIif TOK B 29 bubmuoteka I{OK https://m.edsoo.ru/92d92f76

razax. [Iomazma

HeIEeIs
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142

DNEeKTPUUYECKUM TOK B
BakyyMe. BakyyMmHbIe
npuOOpHI

29
HeJens

bu6mmoreka LIOK https://m.edsoo.ru/2E+160

143

DNEeKTPUUYECKUM TOK B
MTOJTYIIPOBOTHUKAX

29
HeJens

bubnuoteka [{OK https://m.edsoo.ru/ab61c660

144

[TosrynpoBOAHUKOBBIE
puoOOPHI

29
Henemns

bubnuoteka [{OK https://m.edsoo.ru/83622200

145

PuU3NYECKUN NPAKTUKYM
o teme "M3mepenue
CHWJIBI TOKA U HAIPSDKEHUS
B LI€TIH IOCTOSTHHOTO
TOKa IIPU MOMOIIIH
aHAJIOTOBBIX U IIU(PPOBBIX
M3MEpPUTENbHBIX
puOOpOB" WK
"3HaKOMCTBO ¢
uudpoBoii JabopaTopueit
o ¢pusuke. [Ipumepsr
n3MepeHus: GU3NYECKUX
BEJTUYMH IIPH TOMOIIU
KOMITBIOTEPHBIX
JaTYUKOB"

29
Henems

bubmmoreka IIOK https://m.edsoo.ru/5643ea56

146

dusnueckuil NpaKTUKyM
o teme "M3yuenue
HEpaBHOMEPHOI'O
JIBMDKEHUS C LEJIBIO
olpeieeHus
MTHOBEHHOM CKOpocTH"

30
HeIEeIs

bubmuoreka I{OK https://m.edsoo.ru/f6292f5f

147

Du3N4EeCKUN NPAKTUKYM

30

bubmuoteka I{OK https://m.edsoo.ru/6960b6ef



https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
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o teme "M3mepenue
YCKOPEHHS TIPU
NPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM
JIBIDKEHUH 110 HAaKJIOHHOU
IUIOCKOCTH" WIN
"UccnenoBanue
3aBUCHMOCTH TIyTH OT
BPEMEHHU TMPHU
PaBHOYCKOPEHHOM
NBYKEHNH"

HEACIIA

148

®u3NYeCKU NPAKTUKYM
o teme "M3mepenue
YCKOpEHUsI CBOOOTHOTO
nanenus" win "M3ydyenue
JBUKEHUS Tena,
OpOITIEHHOTO
TOPU30HTAJIBHO"

30
Henems

bu6mmoreka [IOK https://m.edsoo.ru/d1ea2402

149

DuU3NYECKUH TPAKTUKYM
o teme "M3ydenue
JBUKEHUS TeJia 1o
OKPY>KHOCTH C
MTOCTOSIHHOM 110 MOJTYJTIO
CKOpPOCTBHIO" WJIH
"UccneqoBanue
3aBUCHUMOCTH NEpHOJIa
oOpalleHrss KOHTYEeCKOTO
MasITHUKa OT €T0
napameTpoB"

30
Henems

bubnmuoreka I{OK https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514

150

Pu3NYEeCKUN NPAKTUKYM
o reme "M3mepenune
PaBHOIEHCTBYIOLIEN
CHWJIBI IIPU JABMXKEHUU
OpycKa 1o HaKJIOHHOH
IJI0CKOCTH" UIH
"[IpoBepka runoTessbl 0
HE3aBUCHUMOCTH BPEMEHU
JBIKEHUS OpycKa 1mo
HAaKJIOHHOM IUIOCKOCTH Ha
3aJlaHHO€ PacCTOSIHUE OT
ero mMaccor"

30

Henemns

bubnuoteka [{OK https://m.edsoo.ru/0b34db84

151

®u3NYeCKU NPAKTUKYM
no teme "HccrnenoBanne
3aBHCHMOCTH CHUJI
YyHnpyrocty,
BO3HUKAIOIIUX B
MPY>KUHE U PE3UHOBOM
oOpasiie, OT uX
nedopmanuu’ wim
"N3ydyeHue IBUKEHUS
CHCTEMBI TeJ, CBI3aHHBIX
HUTBIO, IEPEKUHYTOU
yepe3 JNErkui 6J10K"

31
Henems

bu6mmoreka LIOK https://m.edsoo.ru/b55b81al

152

Ou3nyecKuil MPakTUKyM
o teme "M3mepenue
Kod(ppuLIMeHTa TpeHus
10 BEJTMYMHE YTIIOBOTO
koa¢dumenTa

31
HEeIEeIs

bubmuoteka I{OK https://m.edsoo.ru/b83b1607



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

3aBucumoctu Frp(N)"
unu "HccnenoBanue
JBUKCHHS OpyCKa 1o
HAKJIOHHOM IIJIOCKOCTH €
MIePEMECHHBIM
Kod(hdumeHToM TpeHus "
nin "N3yuenune
JBYKCHUS TPy3a HA BaTy
¢ TpeHuem"

153

PuU3NYECKUN NPAKTUKYM
no teMe "Uccnenosanue
YCIOBUI paBHOBECHS
TBEPJIOTO TENA,
HMMEIOIIETO OCh
BpalleHus" uim
"KonctpynpoBanue
KPOHIITEHHOB U PACUET
CHUJI yIIPYrOoCTH" WK
"U3yuenue
YCTOMYMBOCTH TBEPJOTO
Tea, UMEIOLIEro
IJI0I[a b OTIOPHI"

31
Henems

bu6mmoreka [IOK https://m.edsoo.ru/4a04f4f7

154

dusnueckuil NpaKTUKyM
no teme "M3Mepenne
UMIIYJIbCa Teja o
TOPMO3HOMY IIyTH" MU
"N3mepenune cuIIbl TAry,
CKOPOCTH MOJEIN
ANEKTPOMOOWIIS U

31
HeIEeIs

bubmuoreka I{OK https://m.edsoo.ru/856fb28e



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

MOIITHOCTH CHJIBI TSTH"
nnu "CpaBHeHue
W3MEHEHUS UMITYJIbCa
TeJa C UMITYJICOM CHJIBI"
unu "VccnenoBanue
COXpaHEHHUs UMITYJIbCa
MIpU yIIPyromM
B3aUMOJICHCTBUN" WIIH
"Usmepenue
KMHETUYECKON YJHEPTUHU
TeJa 1o TOPMO3HOMY

ITyTH

155

Pu3NYeCcKuil TPAKTUKYM
no teme "M3yuenue
M30TEPMHUUYECKOTO
mpotecca
(pexomMeHI0BaHO
HCII0JIb30BaHUE
nudposoi
nabopaTopun)" WiIH
"N3ydyeHne n30X0pHOTo
nporecca" uiu
"N3ydenne u3o0apHOTrO
nporecca" uiu
"[IpoBepka ypaBHEHUS
cocrosiHusA"

31
Henemns

bu6mmoreka LIOK https://m.edsoo.ru/e0fe7e07

156

Du3n4eCKU NPAKTUKYM
o teme "M3mepenue
YAECIBHOU

32
HEIEeIs

bubmuoteka [{OK https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

TEIIOEMKOCTH" MIIH
"UccnenoBanue
MPOIIecca OCThIBAHMS
BelecTna" MIn
"UccnenoBanue
ajanabaTHOTrO mporecca”
nin "N3yuenune
B3aMMOCBSI3U YHEPTHH
MEXMOJICKYIISIPHOTO
B3anMMOJICHCTBUS U
TEMIIEPATYPHI KUTICHHS
JKUaKocTen"

157

®u3NYeCKU NPAKTUKYM
no teme "M3yuenue
3aKOHOMEPHOCTEHN
ucnapeHus kujaKocten"”
unu "N3mepenne
YEJIbHOU TEIJIOThI
IJIaBJICHUS JIbaa" YN
"N3ydeHue cBOICTB
HACBIIIEHHBIX MTapoB"
unu "N3mepenue
a0COTIOTHON BIAXKHOCTH
BO3/1yXa U OLIEHKAa MacChl
MapoB B IOMEIIEHUH".
N3mepenune
koa¢dunmenTa
MMOBEPXHOCTHOTO
HATSKEHUS

32
Henemns

bu6mmoreka LIOK https://m.edsoo.ru/6bla23b5



https://m.edsoo.ru/6b1a23b5

158

Pu3NYEeCKUN NPAKTUKYM
no teme "HaOmronenue
MIpPEBPALLEHUS SHEPTUU
3apsSKEHHOTO
KOHJIEHCATOpa B SHEPTHUIO
U3JIy4yeHus ceeToauoa"
nin "N3yuenune
MIPOTEKAHUS TOKA B LIETIH,
coaepKaien
KOHJIeHcaTop" win
"Pactipenenenue
Pa3HOCTH MOTEHIINAJIOB
(HampsKEHUs ) IPU
MOCJIEI0BATETILHOM
COEJIMHEHUH
KOHAEHCATOpOB"

32
Henemns

bu6mmoteka IIOK https://m.edsoo.ru/ec424377

159

DuU3NYECKUH TPAKTUKYM
no teMe "Uccnenosanue
CMEIIAHHOTO COEeIUHEHH
pe3ucTopoB" WM
"N3mepenue yieabHoro
COTIIPOTHUBIICHUS
MPOBOJTHUKOB" WIIH
"UccneqoBanue
3aBHCHMOCTH CHJIBI TOKA
OT HANPSHKEHUS 1S
JIaMIIbl HaKaJuBaHus"

32
Henems

bubmuoreka [{OK https://m.edso0.ru/2b179d98

160

Du3nYeCKU NPAKTUKYM
no teme "HaOmronenue

32
HEIEeIs

bubmuoteka I{OK https://m.edsoo.ru/64b6e901



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

AJEeKTpoJin3a" uiu
"U3mepenue 3apsiaa
OJTHOBAJIEHTHOT'O HOHA"
nim "HccnenoBanue
3aBUCHUMOCTHU
COTIPOTHUBIICHUS
TEPMOPE3UCTOpa OT
TeMIiepaTypbl" UIu
"CHATHE BOJBT-
aMIIepHOM
XapaKTEpPUCTUKHU quoaa”

PesepBHBIi ypOK.

11 =~ OododuenneH . 33 Buimorexa L{OK https://m.eds0o.ru/ed017d93
CUCTEMAaTH3aIUs 3HAHUH HEeJeIs
mo teme "Kuaemaruka"
Pe3epBHbIil ypok.
162 Obobuerne 1 . 33 bubnuoteka [{OK https://m.edsoo.ru/3149956b
cHUcTeMaTH3allns 3HaAHUI HeJems
mo teme "JInHamuka"
Pe3epBHbIit ypok.
O06o06mIeHNEe 1 33
163 CUCTEMATHU3aIUA 3SHAHUHI Henes bu6mmoreka LIOK https://m.edsoo.ru/0f9752ac
mo teMe "CraTtuka
TBEpAOro Tema"
PesepBHbIil ypok.
O6oOmmenue u 33
164 CUCTEMATHU3aIUA 3SHAHUHN Hees bu6mmoreka LIOK https://m.edsoo.ru/6c0df9cc

o TeMe "3aKOoHEBI
COXpaHEHUs B MeXaHUKe"



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc

165

PesepBHBIl ypOK.
O0o0061IeHNE U
CHCTeMaTH3aIus 3HaHUI
1o TeMe "OCHOBBI
MOJIEKYJIIPHOKHHETHYECK
oif reopun"

33

HEACIIA

bu6mmoreka LIOK https://m.edsoo.ru/de148976

166

PesepBHBIl ypOK.
O06o00mmenue u
CHCTEeMaTH3aIus 3HaHUI
110 TeME
"TepMoauHaAMUKA.
TermnoBsie MaTHBT"

34
Henemns

bubnuoteka [{OK https://m.edsoo.ru/Obcc77cl

167

PesepBHBIi ypOK.
O0o001menue u
cUCcTeMAaTU3alys 3HaHUN
1o teme "ArperatHbie
COCTOSIHHS BEIIECTBA.
®dazoBbIe Iepexoabl"

34
Henems

bu6mmoreka IIOK https://m.edsoo.ru/59ca5¢91

168

Pe3epBHbIit ypok.
O60061enue u
cUCTeMaTu3alus 3HaHUH
1o TeMe "DNEKTPUIECKOE
noze"

34
Henems

bu6mmoreka LIOK https://m.edsoo.ru/f2381c0c

169

PesepBHbIil ypok.
O06o0011IEHNE U
CUCTEMAaTH3al1s 3HaHUU
o teme "llocTostHHBIN
EKTPUYECKHM TOK"

34
HeIEeIs

bubmuoteka I{OK https://m.edsoo.ru/3cae6dal

170

PesepBHBIN ypOK.

34

bubmuoreka [{OK https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

O06o0011IEHNE U
cUCTEMAaTHU3alus 3HAaHUU
o teme "Toku B

pasnuyHbIX cpenax”

HEACIIA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16




11 KUIACC

Tema ypoka

KoaudecTBO 4acoB

Bcer

KoHTpoJbHbI
e padoThI

IIpakTU4ecku
e padoThI

Jara
H3Y4YeHH
|

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypchbl

Bzanmoneiicteue
MOCTOSIHHBIX MarHUTOB
Y TIPOBOJTHUKOB C
TOKOM. Marautaoe
noxue. I'mmoTe3a
Awmnepa

1 Henens

bubnuoteka [{OK https://m.edsoo.ru/487a8593

Bekrop marHuTHON
nHayKuun. [IpuHnmn
CyNEPHO3UIUU
MarHUTHBIX ITOJICH.
JIMHY MarHUTHOM

WHIYKITUH

1 Henena

bu6moreka LIOK https://m.edsoo.ru/4clabcch

MaruuTtHoe 110J1e
MTPOBOJIHUKA C TOKOM.
OnbIT OpcTena

1 Henena

bu6mmoreka LIOK https://m.edsoo.ru/d35d5262

Cuna Amrepa, e€
HaIpaBJICHUE U
MOJYJIb

1 Henensa

bubnuoteka I{OK https://m.edsoo.ru/26d9c5ba

Pemenue 3amau

1 Henensa

bubnuoteka I{OK https://m.edsoo.ru/a37a0c21

IIpumenenue 3akoHa
Awmriepa.
DNeKTpOU3MEPHUTEIHH
ble IPUOOPHI

2 Henens

bubnuoteka I{OK https://m.edsoo.ru/ad7718d7



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7

Cuna Jlopenua, eé
HANpaBJIEHUE U
MOJ1yJib. JIBHXKEHUE
3apsKEHHOW YaCTHIIbI
B OJJTHOPOJHOM
MarHUTHOM I10JI€

2 Hexens

bu6mmoreka LIOK https://m.edsoo.ru/c97afaal

Pemenne 3amau

2 Henens

bubnuoteka [{OK https://m.edsoo.ru/504e98c7

PaboTa cunel Jlopeniia

2 Henens

bu6mmoreka IIOK https://m.edsoo.ru/d518be4b

10

Pemenne 3amau

2 Hexens

bubnuoteka [{OK https://m.eds00.ru/93617bd9

11

MarnuTHO€ noJie B
BEILIECTBE.
deppoMarHeTuKH,
napa- u JuamMarHeTHKu

3 Henmens

bubnuoteka [{OK https://m.edsoo.ru/30ff9608

12

OcHOBHBIE CBOICTBA
(dheppoMarHeTUKoB.
[Ipumenenne
(heppoMarHeTHKOB

3 Henensa

bu6mmoreka IIOK https://m.edsoo.ru/0b58190a

13

Pemrenue 3agau o
TeMme "MarautHoe
noJe"

3 Henensa

bu6mmoreka [IOK https://m.edsoo.ru/5b55¢307

14

Pemtenue 3amay o
TeMme "MarautHoe
noie"

3 Henensa

bubnuoteka [{OK https://m.edsoo.ru/41c4ae8a

15

SIBnienue
JJIEKTPOMArHUTHOU
nHayknuu. Ilotox
BEKTOPA MarHUTHOMN
VMHIYKIHH

3 Henmens

bubmuoteka I{OK https://m.edsoo.ru/b3efa0cl



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1

16

S/1C unaykuun

4 uenens

bubnuoreka [{OK https://m.eds00.ru/48150bd8

17

3akoH
3JIEKTPOMAarHUTHOM
naaykuun Papanest

4 guenens

bu6mmoreka LIOK https://m.edsoo.ru/aédec188

18

Buxpesoe
INEKTPUYECKOE T0JIE.
Toku ®yko

4 guenens

bu6mmoreka LIOK https://m.edsoo.ru/15abel40

19

O/1C unaykuuu B
JBYDKYITUXCS
MIPOBOTHUKAX

4 wenens

bubnuoteka [{OK https://m.edsoo.ru/0235cc02

20

Pemenue 3agau

4 genens

bubnuotexa [{OK https://m.edsoo.ru/4dfda618

21

[IpaBuio Jlenna

5 Henmens

bubnuotexa [{OK https://m.edsoo.ru/bbc22726

22

NHIyKTUBHOCTS.
Karymika
MHIYKTUBHOCTH B
L[ENIU IOCTOSTHHOTO
TOKa

5 Henensa

bu6mmoreka [{OK https://m.edsoo.ru/621eae9d

23

SIBiienne
camounaykiuu. IJC
CaMOMWHTYKITUH

5 "Henensa

bu6mmoreka LIOK https://m.edsoo.ru/7ee60ca8

24

9Hepl"I/I$I MardmMTHOI'O
TI0JIsI KaTYHIKH C
TOKOM.
SHCKTpOMaFHI/ITHOC
T10JIC

5 Henens

bubmuoteka I{OK https://m.edsoo.ru/b3cOad1l

25

Pemenue 3amau

5 Henens

bubnuoreka I{OK https://m.edsoo.ru/88f69d2b

26

O060011IEHNE U
CUCTEMATHU3ALUS

6 Henens

bubmuoteka [{OK https://m.edsoo.ru/76484025



https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025

3HAHHUHU II0 TEME
"DnexkTpoauHaMuka"

27

Kontponsnas padora
10 TEME
"DnexkTpoauHaMuka"

6 Henena

bu6mmoreka LIOK https://m.edsoo.ru/8ae09b98

28

Konebarenbuas
cucteMa. CBOOOHEIE
KOJIeOaHHs.
l'apmonnueckue
KoJIeOaHus

6 Henens

bubnuoteka [{OK https://m.edsoo.ru/7c1db385

29

Kunematnueckoe u
IAHAMHYECKOE
OIMICaHHE
KOJe0aTeIbHBIX
IBIDKECHUN

6 Henens

bu6mmoreka IIOK https://m.edso0o.ru/87ce9498

30

DHEPreTu4ecKoe
omnucanue. BeiBoa
JAHAMHYECKOTO
OIMMCAHMS
rapMOHHYECKHX
KOJe0aHUU U3 UX
SHEPTEeTHYECKOTO 1
KHHEMAaTHYECKOIO
OIMMCAHMS

6 Henena

bu6mmoreka LIOK https://m.edsoo.ru/e3c99692

31

Awmmunryaa u dasa
KoJe0anuii

7 Henens

bubmuoteka I{OK https://m.edsoo.ru/7a0c439a

32

[lepuon u yactoTa
konebanuii. [lepuon
MaJibIX CBOOOTHBIX

7 Henens

bubnmuoteka I{OK https://m.edsoo.ru/e0399319



https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

KoJIeOaHu
MaTeMaTHYECKOro
MasTHUKa. [lepruon
CBOOOIHEIX KOJIEOAHMH
MPY)KUHHOTO
MasiITHUKA

33

3aTyxatromue
KoJieOaHusI.
BrinyX1eHHBIE
koJsiebanusi. Pesonanc

7 Henens

bubnuoteka [{OK https://m.edsoo.ru/72e93d09

34

ABTOKOIICOAHUSA

7 Henens

bubnuoteka [{OK https://m.edsoo.ru/6add2644

35

Pemenue 3agau

7 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/addeec71https://m.edsoo.ru/75612
3¢5

36

Ypoxk-koHbepeHus
"MexaHu4eckue
KoJeOaHus B
MY3BIKaJIbHBIX
UHCTpYMEHTax"

8 Henemns

bu6mmoreka IIOK https://m.edsoo.ru/8ef587be

37

O06o001enue u
CHCTEMAaTH3alH
3HAHMH 10 TeMe
"MexaHn4ecKnue
Konebanus"

8 Henens

bubnuoreka [{OK https://m.edsoo.ru/eb84182f

38

DNIEeKTpOMAarHUTHBIC
KoJIeOaHusl.
KonebarenbHbIi
KOHTYD

8 Hemens

bubmuoteka [{OK https://m.edsoo.ru/d4adabde

39

®opmyna ToMcoHa.

8 Hemens

bubnuoteka [{OK https://m.edsoo.ru/093f9afl



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1

CBsi3b aMIUIUTY b
3apsia KOHJIEHCaTopa
C aMILIUTYO0M CUIIBI
TOKa B KOJIeOATEILHOM
KOHTYype

40

3aKOH COXpaHEHUs
3HepFI/II/I B UACAJIbHOM
KoJ1e0aTeIbHOM
KOHTYypE

8 nemenst

bu6mmoreka [IOK https://m.edsoo.ru/d1e2d543

41

3aTyxarommue
AJIEKTPOMArHUTHBIC
KoJieOaHusl.
BriHyX1eHHBIE
ANIEKTPOMArHUTHBIE
KojeOaHus

9 Henmens

bubnuoteka [{OK https://m.edsoo.ru/5e668619

42

[TepemeHHBIN TOK.
Pesucrop u
KOHJICHCATOP B LIETIH
MIEPEeMEHHOT0 TOKa

9 "Henensa

bu6mmoreka IIOK https://m.edsoo.ru/84836152

43

Karymika
WHJYKTUBHOCTH B
LMY IEPEMEHHOTO
TOKa

9 "Henena

bubmuoteka I{OK https://m.edsoo.ru/cfa307af

44

3akon Oma mis
ANEKTPUIECKOM IIeTH
MEPEMEHHOTO TOKa

9 "Henena

bubnuoteka [{OK https://m.edsoo.ru/8bae38e6

45

MoiHocTh
MIEPEMEHHOTO TOKa.
AMITUTYIHOE U

9 "Henens

bubmuoteka I{OK https://m.edsoo.ru/lcac6eac



https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c

JICUCTBYIOLIEE
3HAYCHUEC CUJIBI TOKA U

HaTPSKCHUS
Pe3onanc B 10
46 . bubnnoreka LIOK https://m.edsoo.ru/087506df
ANMEKTPUICCKON TN HEJCIIS
10
47 Pemenue 3amau bu6mmoreka [IOK https://m.edsoo.ru/al16836a4
HEJCIIS
WneanpHbIif
Tpanchopmarop.
[IpowusBoacTso, 10
48 nepeaaya u erers bubmoreka [OK https://m.edsoo.ru/f97418ae
noTpebieHne 8
AIEKTPUYECKON
SHEPTHH
DKOJOTUYECKUE PUCKHU
TIPU TIPOU3BOJICTBE
ANEKTPOIHEPTHH. 10
49 KynbTypa Heels bubnuoteka I{OK https://m.edsoo.ru/a6f74d93
HCIIOJIb30BAHMS A
AIEKTPOIHEPTHH B
IMOBCCAHEBHOM JKM3HH
10
50 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/ee6677ed
HeJIems
11
51 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/7cab59f8
HeJIems
O6oOmmenue u
11
52 CHCTeLfaTHBaHM bu6mmoreka IHOK https://m.edsoo.ru/401024a9
3HaHUH IO TeMe HEeJCIS

"ONeKTpOMarHuTHbIE



https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9

KoJicOanus"

Mexannyeckue BOJIHEL.

53 XapakTepuCTUKHI He;im bubnuotexa [{OK https://m.edsoo.ru/a58e109f
MEXaHHUYECKUX BOJIH
CaoiicTBa 11

54 bu6mmoreka IIOK https://m.edsoo.ru/d9ae1000
MEXaHHUYECKUX BOJIH HEIest

55 | OBYK. XapaKrepHCTHKH 1 Bu6norexa L[OK https:/m.eds0o.ru/138b6f09
3ByKa HEJIeIst
WNudpa3Byk u

56 yawTpassyk. lymosoe 12 bubmmorexa ITOK https://m.edsoo.ru/7380038f
3arps3HEHUE HEJIeIst
OKpYKarollen cpeibl

57 Pemtenue 3amay 12 bu6mmoreka LIOK https://m.edsoo.ru/cfd918bf

HEJIeIst

DJIEKTPOMArHUTHbHIE

58 BoJHEL Manyserne 12 bubmuoreka ITOK https://m.edsoo.ru/714e5dbl
AIIEKTPOMATrHUTHBIX HEJIeIst
BOJIH
DHeprus
AIIEKTPOMArHUTHBIX 12

59 BoJIH. CBOMCTBA s bubmuoteka [{OK https://m.edsoo.ru/d01b818c
AIIEKTPOMArHUTHBIX
BOJIH
[lIxana
AIIEKTPOMATrHUTHBIX 12

60 BoJH. [Ipumenenne Hees bubnuoreka LIOK https://m.edsoo.ru/49belf9e

QJICKTPOMAIrHUTHBIX
BOJIH B TCXHHUKEC U



https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e

ObITY

[TpunIUIIEL
panrocCBsI3U U

TEJICBUJICHUSL. 13

61 Panuonokarus. bu6moreka LIOK https://m.edsoo.ru/9f96f1f8
DNeKTpOMarHUTHOE HeACHA
3arpsi3HEeHUe
OKpY)KaroIlEen CpeJibl
KonTtponsHas padora 13

62 o teme "Konebanus u Hexes bu6moreka [IOK https://m.edsoo.ru/4f7985a0
BOJIHBI"
Cgert. 3akoH

63 HIDAMOIHHCEIOTD 13 bu6moreka [{OK https://m.edsoo.ru/f9566406
pacrnpocTpaHeHus Hesemns
cBeTa
Pemrenue 3agag Ha
MPUMEHEHHE 3aKOHA 13

64 MPSMOJTMHEHHOTO Hexes bubmuoteka I{OK https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus
cBeTa
OtpaxxeHue cBera. 13

65 [Inockoe 3epkaio. bubmuoreka [{OK https://m.edsoo.ru/a005d2bb
Cdepuueckoe 3epkaio HeAcm
[Ipenomnenue cBera.
AOCOJIFOTHBIN U

66 OTHOCHTCIBHBIH 14 bubmuoteka I{OK https://m.edsoo.ru/bc2e55¢cd
MoKasareinb HeIens

npenomiieHus. [TomHoe
BHYTpEHHEE



https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd

OTpakCHHUE.
[IpenenbHblii yron
IIOJIHOTO BHYTPEHHETO
OTPAKEHUS

Pemenue 3a1ay Ha

€HEHHE 3aKOHO 14
67 | [PHMCHCHHC 3aKOHOB Bu6miorexa [JOK https://m.eds0o.ru/49d830a9
OTpPaXKCHHS U Heens
MIPEIIOMIICHUS CBETA
XoJ 1ydel B Ipu3Me.
crepcus CBeTa. 14
68 Jlicriep 1:151 Bet bubmoreka [OK https://m.edsoo.ru/d8elc3be
CII0KHBIN COCTaB Heness
oenoro cBera. llpet
JIunzel. okycHOe
aCCTOSTHUE U 14
69 P bu6mmoreka [IOK https://m.edsoo.ru/60441359
ONTHYECKAas Cuiia Henens
JIMH3BI
[Toctpoenne
OpaxeHui 14
70 | PODPWNCHHILE Bu6mmorexa LIOK https://m.edsoo.ru/bb53b1d5
JIMH3aX U UX CHCTEMax. Henens
VBenuueHue JTUH3EI
Pemrenue 3agau Ha
MMOCTPOCHHE 15
71 M300paxeHui, S bubmuoreka [{OK https://m.edsoo.ru/5a868f09
MOJIYy4aeMBIX C A
IOMOIIBIO JTUH3
r 15
72 1as Ka omrHeckan bu6mmoreka LIOK https://m.edsoo.ru/ecd480a2
cucrema HeJIems
Pemienue 3amad. 15
73 bu6mmoreka LIOK https://m.edsoo.ru/cd174a10
[Ipenenst HeJIems



https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10

MNPUMCHUMOCTHU

reOMETPUYECKO
ONTHKH
CxopocTh cBeTa U 15
74 bu6mmoreka LIOK https://m.edsoo.ru/f32aab06
METO/IbI €€ U3MEPEHUS HeJIeIs
15
75 Jucnepcus cBera bu6mmoreka LIOK https://m.edsoo.ru/lel6ccbe
HeJIeIs
16
76 WuTtepdepennus crera Hexes bubnuoreka [{OK https://m.edsoo.ru/5fc0c638
KorepenThsie
UCTOYHHUKH. Y CIIOBUS 16
7 HaOJTI0ICHUS oo bu6moreka [IOK https://m.edsoo.ru/c6416d48
MaKCHMYMOB 1 4
MHHHUMYMOB
16
78 Pemtenue 3amay bu6mmoreka IIOK https://m.edsoo.ru/3061de2b
HeJIeIs
IT 16
79 PHMCHCHHE bu6mmoreka LIOK https://m.edsoo.ru/668edbc8
uHTephepeHIIun HeJeIIs
16
80 Judpakuus cBeTa bubnuoteka I{OK https://m.edsoo.ru/12ed04b5
HeJeIIs
JudpakunonHas
éTka. Y 17
81 petfierra. yernopne bubnuoteka [{OK https://m.edsoo.ru/f998d964
HaOIIOACHUS TJIABHBIX HeJeIs
MaKCHUMYMOB
17
82 Pemenue 3amau bu6mmoreka [IOK https://m.edsoo.ru/d58c411a
HeJeIs
[Tonepeunocts 17
83 bubnuoteka I{OK https://m.edsoo.ru/e9890fe9d

CBCTOBBIX BOJIH.

HEIEeIs



https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9

[Tonspusanusa ceera

84 Pemenne 3amau 17 bubnunoreka LIOK https://m.edsoo.ru/c56¢8158
HEJCIIS
CBeTOBEIC SBJICHUS B 17
85 bu6mmoreka LIOK https://m.edsoo.ru/0b36363d
MIPUPOJIC HEJCIIS
O06o06meHue u
86 CHCTehfaTmaum 18 bubmmoreka [{OK https://m.edsoo.ru/8a14748b
3HAHUH 10 TeMe HEJCIIS
"Onrtrka"
g7 | Kourpoibias pabota 18 BuGnnorexa LIOK https://m.edsoo.ru/82315dd4
o Teme «OnThKa» HEeJCIs
['pannisl
MIPUMEHUMOCTH
KJIACCUYECKOM 18
88 MEXaHHKH. 3aKOHBI Hexes bu6mmoreka IIOK https://m.edsoo.ru/c9bd77ch
AJIEKTPOTUHAMUKH H
TIPUHITATT
OTHOCHUTEIIbHOCTH
[Toctynatsl 18
89 CIeIMaJIbHON TCOpUHU Hees bu6mmoreka LIOK https://m.edsoo.ru/c56f05ch
OTHOCHUTEIIbHOCTH
IIpocTpaHCcTBEHHO-
BpEMEHHOM HHTEPBAJL.
[IpeoOpazoBanus
90 Jloperna. Yerogie 18 bubmurorexa ITOK https://m.edsoo.ru/d83742bb
MPUYUHHOCTH. HEeJCIIS
OTHOCHUTENBHOCTD
OJIHOBPEMEHHOCTH.

3aMe,ZUIeHI/IC BpCMCHU



https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb

1 COKpAIICHUC NJINHBI

DHeprus U UMIYJbC

19
91 PENATUBUCTCKON oo bubnuoreka L{OK https://m.edsoo.ru/853a64fc
YJaCTHUIIBI A
CBsi3b Macchl ¢
SHEPrueu u
19
gp | TMIMERCOM Bu6nnorexa LIOK https://m.edsoo.ru/b6258ffa
PEISTUBUCTCKON HeIems
YacTULIbI. DHEPrus
TTOKOS
P 19
93 ABHOBECHOE TEIIOBOC bu6moreka [IOK https://m.edsoo.ru/f54035a5
M3ITydeHue HeIems
19
94 3akoH cMmenienus Buna Hees bubnuoteka [{OK https://m.edsoo.ru/1c5ff752
r M. I 19
95 nnotesa FIAHIa 0 bubnuoreka L{OK https://m.edsoo.ru/a5ffa218
kBaHTax. DoTOHBI Hesemns
C) 20
96 HEPTIIL I HMIYITRe bubnuoteka I{OK https://m.edsoo.ru/7fb307ec
dboTona HEIEIs
dotorpdext. OnbITh 20
97 A. T. Cronerosa. bu6mmoreka LIOK https://m.edsoo.ru/8c68e5b9
Hesems
3akonsl Gotorddexra
YpaBHeHue
OHHINTEHA TS 20
98 doTorddekra. S bubmuoteka [{OK https://m.edsoo.ru/01ef4556
"Kpacnas rpanuna" A
¢dororpdexra
JlaBiieHue cBeTa. 20
99 bubnuoteka [{OK https://m.edsoo.ru/64b4f966

Omnrite! [1. H.

HCOCIIA



https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

JleGeneBa

B i 20
100 OJIOBLIC CBOHCTBA bubmmoreka [{OK https://m.edsoo.ru/f59cfcec
YaCTHI] HeIems
Bounsl e bpoitis.
JnvHa BOJIHBI e 21
101 Bpoilnsa u pa3mepsl e bubnuoreka L{OK https://m.edsoo.ru/5df8bafl
00JTaCTH JIOKATU3aIuu a
JBHOKYIIEHCS] YaCTUIIbI
K - 21
102 OpHyCKEI TPAPHO bubnuoreka L{OK https://m.edsoo.ru/8ccab62a
BOJIHOBOH JTyaJTU3M HeIems
Hudpaxmus 21
103 | »>neKTpoHOB Ha S bubmoreka [{OK https://m.edsoo.ru/30dbal8c
KpHUCTaIIIax A
Cnenuduka
U3MEpPEHUH B
. 21
104 MHKpOMHpe bubnuoteka [{OK https://m.edsoo.ru/65783dec
CoOoTHOLIEHUA HeNes
HEOMpeIeNEHHOCTEN
I'eitzenbepra
Pemenne rpadguieckux 21
105 bu6mmoreka LIOK https://m.edsoo.ru/e70195bd
3a/1a4 HeJeIIs
P & 22
106 CIICHHE pACHOTHRX bubmuoteka L{OK https://m.edsoo.ru/ee9b3182
3a/1a4 HeJeIs
KontponbHas padoTa
1o temaM: "OCHOBBI 99
107 CTO", bubmuoteka [{OK https://m.edsoo.ru/c3de891a
HEeJCIIS

"KopnyckynspHo-
BOJIHOBOU myanu3m"



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a

OMBITHI IO

HCCIIEIOBAaHUIO 99
108 CTPOCHHUS aToMa. Hexes bubmuoreka LIOK https://m.edsoo.ru/312b750a
[Inanerapnas mozaeinb
atoma Peszepdopna
109 | TIlocrynarer bopa 22 bubmmoreka LOK https://m.edsoo.ru/404dfa9a
HEJIeIst
Bunael ciektpos.
110 | CUeKTP ypobHeil 22 Bu6norexa L[OK https://m.edsoo.ru/cf74bl1a
JHEPrUU aToMa HEJIeIst
BOZIOpO/a
CnoHTaHHOE U 23
111 BBIHYXJCHHOE Hexes bubnuoreka [{OK https://m.edsoo.ru/f945d85¢
W3ITy4YCHUE CBETa
112 Jlazep 23 bubnuoreka [{OK https://m.edsoo.ru/2288a0c4
HEJIeIsI
Hyxknonnas Mmoniens
sapa I'eitzenOepra-
WBanenko. 3apsn u 23
113 bu6mmoreka LIOK https://m.edsoo.ru/34ada5de
MacCOBOE YHCIIO sIpa. HEJIeIst
H3oTombI.
PagnoakTHBHOCTB
3akoH
PaliOaKTUBHOTO
pacnaaa. CBoiicTBa 93
114 NOHU3UPYIOIIETO Hees bubnuoreka LIOK https://m.edsoo.ru/aab98bef

HU3JTy4YCHUS. Bausaue
PaaAOaKTUBHOCTH Ha
JKHUBBIC OPTraHHU3MBI.



https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef

Jo3umerpus

115

DHeprusi CBA3U
HYKJIOHOB B SITpE.
SnepHble CUIIBL.
JledexT macchl sapa.
S nepHbie peakuum.
SnepHbie peakTopsl.
[Tpo6rembr
YIPaBIsEMOTO
TEPMOSIICPHOTO
CUHTE3A.
DKOJOTHYECKue
ACTIEKTHI Pa3BUTHS
AJIEPHOMN YHEPrEeTUKH

23
Henemns

bubnuoteka [{OK https://m.edsoo.ru/ff1758d0

116

Mertobl perucTpanuu
M UCCIIETOBAHUS
AJIEMEHTAPHBIX
YaCTHII.
dyHIaMEHTAJIbHbIE
B3aUMOJICHCTBUS.
bapuonsbl, Me30HBI U
JIETOHEL.
[IpencraBnenue o

CrangapTHON MOJEIH.

KBapk-rintoonHas
MO/IENb aIPOHOB

24
Henems

bu6mmoreka LIOK https://m.edsoo.ru/lac08a5h

117

®du3uka 3a npeaciaMmmn

CranapTHO# MOIenH.

TémHasa Matepus u

24
HEIEeIs

bubmuoteka I{OK https://m.edsoo.ru/c026fd37



https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

TEMHAas1 SHEPIUsl.
EnuncTBO hmzmueckoit
KapTUHBI MUpa

118

Oransl pa3BUTHA
aCTPOHOMHH.
3HaueHue aCTPOHOMUHU

24
Hezens

bu6mmoreka IIOK https://m.edsoo.ru/ad73e145

119

[IpumennmocTsb
3aKOHOB (DM3HKH JUIS
00BsCHEHUS TPUPOIbI
KOCMHUYECKUX
00BEKTOB. MeTOo bl
ACTPOHOMHYECKHIX
HUCCIIEIOBaHUI

24
Henemns

bu6mmorexa [IOK https://m.edsoo.ru/39c44028

120

CoBpeMeHHbIE
OTITUYECKUE
TEJIECKOTIHI,
paMOTENEeCKOIIBI,
BHeaTMochepHas
aCTPOHOMHS

24
Henemns

bu6mmoreka IIOK https://m.edsoo.ru/4877aale

121

Bun 3Bé31H0r0 Heba.
Co3sBe3nus, sipKue
3BE3/II, IUTAHETHI, UX
BUINMOE JIBH)KEHHUE

25
Henes

bubnuoteka I{OK https://m.edsoo.ru/aac588eb

122

CoiHeyHas cucreMa.
Comnnue. ConHeyHas
aKTUBHOCTh. MICTOUYHUK
sHepruu CoJiHLIA U
3BE3]

25
HeIEeIs

bubmuoteka I{OK https://m.edsoo.ru/22748eb4

123

3BE3/bI, X OCHOBHEIE

25

bubmuoteka [{OK https://m.edso0o.ru/42169944



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944

XapaKTEPUCTHUKHU.
Juarpamma
"crieKTpaJIbHbIHN Ki1ace
— CBETUMOCTD"

HEACIIA

124

3Be3/1bI TJIABHOMT
IOCJIEN0BATEIBHOCTHU

25
Hezens

bu6mmoreka LIOK https://m.edsoo.ru/b3ch766¢

125

Bnyrpennee ctpoenue
3B&311. COBpEMEHHBIE
MIPEJICTaBJICHUS O
MIPOUCXOXKICHUH U
spostrorn CotHIa u
3BE3]1. DTAaIbl )KU3HU
3BE3]

25
Henemns

bubnmuoteka [{OK https://m.edsoo.ru/d09da494

126

Mineunsiit [Iyte —
Hama ["anakTuka.
Turbl raJakTuk.
YépHbie ObIphI B saApax
rajlakTUK

26
Henems

bu6mmoreka IIOK https://m.edsoo.ru/7cd10a0a

127

Bcenennas.
Pacmupenue
Bcenennoii. 3axon
Xaooua. Teopust
Bonbiioro B3pbiBa.
PenukroBoe
W3IIy4eHHUE

26
Henes

bubmuoteka I{OK https://m.edsoo.ru/3dbdf0d2

128

MacurradHas
CTpyKTypa Beenennoi.
Meraranaktuka

26
HEIEeIs

bubnuoteka [{OK https://m.edsoo.ru/ce234633

129

Hepeménnsie

26

bubmuoteka I{OK https://m.edsoo.ru/d37d9ffe



https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe

poOIeMbl
aCTPOHOMHH

HEACIIA

130

duznueckuit
MIPAKTUKYM I10 TEME
"UccienoBanue
MAarHuTHOTO ITOJIS
IIOCTOSIHHBIX
Mar"HuToB' WK
"UccnenoBanue
CBOMCTB
dheppoMarueTukoB"
nnu "Hccmenosanne
e cTBUS
IMOCTOSTHHOTO MarHuTa
Ha paMKy ¢ TOKOM"

26
Henemns

bubnuoteka [{OK https://m.edsoo.ru/67361aef

131

dusnueckuit
MPaKTUKYM I10 TEME
"M3mepeHue Cuiibl
Awmmnepa" wim
"U3yuenue
3aBUCHUMOCTH CHJIBI
Awmrepa oT cujbl Toka"
unu "OnpeneneHue
MarHuTHOW MHAYKIIUU
Ha OCHOBE U3MEPEHHUS
cuibl Ammnepa”

27
Henems

bu6mmoreka LIOK https://m.edsoo.ru/fcae91e9

132

duznueckuit
MPAKTUKYM 10 TEME
"UccneqoBauue

27
HEIEeIs

https://m.edsoo.ru/c36658da



https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da

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

133

Du3nyecKui
MPAKTUKYM TI0 TeME
"UccnenoBanue
SIBJICHUS
CaMOMHIYKIIMHU" WA
"Coopka Moienu
AIIEKTPOMArHUTHOTO
reseparopa"

27
Henemns

bubnuoteka [{OK https://m.edsoo.ru/b8fh6391

134

duznueckuit
MPAKTUKYM TI0 TEME
"U3mepenue nepuoaa
CBOOOIHBIX KOJIeOaHUI
HHUTSHOTO U
MPY>KUHHOTO
MasTHUKOB"

27
Henems

bu6mmoreka LIOK https://m.edsoo.ru/5d159d35

135

duznueckuit
MIPAKTUKYM I10 TEME
"[IpeoOpazoBanue
SHEPTUU B IPY>KUHHOM
MasTHUKe"

27
Henes

bubnuoteka I{OK https://m.edsoo.ru/a28026bd

136

duznueckuit
MPAKTUKYM 10 TEME
"UccneqoBauue

28
HEIEeIs

bubnmuoteka [{OK https://m.edsoo.ru/89dc2d90



https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90

MIEPEMEHHOTO TOKa
yepes
MOCJICIOBATEIILHO
COCIMHEHHBIE
KOHJICHCATOD,
KaTYyILIKY U pe3uctop”
unu "VccnenoBanue
paboTHl UCTOYHUKOB
CBETa B IICTIH
MepeMEeHHOTO ToKa"

137

duznueckuit
MPAaKTUKYM MO TEME
"U3yueHne
MMapaMeTPOB 3BYKOBOM
BOJIHBI"

28
Henemns

bubnuoteka [{OK https://m.edsoo.ru/b100661a

138

dusnueckuit
MPaKTUKYM I10 TEME
"U3mepenue
roKasareJst
npeaoMyIeHus cTeksa"
i "Ilonyuenue
n300pakeHUs B
CUCTEME U3 IIIOCKOTO
3epKaja v JUH3bI"

28
Henems

bu6mmoreka LIOK https://m.edsoo.ru/42569eal

139

duznueckuit
MIPaKTUKYM T10 TEME
"ccnemoBanue
3aBHCUMOCTHU
¢dboxycHOTO

28
HEIEeIs

bubmuoteka [{OK https://m.edsoo.ru/b879fb3f



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f

pPacCTOSIHUS OT
BelllecTBa (Ha MpuMepe
KUJKUX JIMH3)" UITH
"Usmepenue
¢dhoxycHOTO
paccTosTHUS
pacceuBarouX JUH3"

140

®usnueckui
MIPaKTUKYM I10 TEME
"Habnronenue

T paKIKH,
UHTEpPEepEeHITNN 1
noJsipu3anuu ceera”

28
Henemns

bubnuotexa [{OK https://m.edsoo.ru/8b7ac737

141

dusnueckuit
MPaKTUKYM I10 TEME
"Onpenenenne
UMITYJIbCa U SHEPTUU
PENATUBUCTCKHUX
gacTuIl (1o
(doTorpadusim TpekoB
3apsKEHHBIX YACTHIL B
MarHuTHOM TmoJie)"

29
Henems

bu6mmoreka [IOK https://m.edsoo.ru/63756¢47

142

duznueckuit
MPAKTUKYM 10 TEME
"U3mepenue
noctosHHoM Ilmanka
Ha OCHOBE
HUCCICA0BAHUS
doTorddexra" unu

29
HeIEeIs

bubnuoteka I{OK https://m.edsoo.ru/eb916f82



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82

"UccnenoBanue
3aBUCHUMOCTH CHJIBI
TOKa 4epe3 CBETOINO0]
OT HarpspkeHus"

143

duznueckuit
MPAKTUKYM T10 TEME
"UccnenoBanue
CrHeKTpa
pa3pexeHHOTO
aTOMapHOTO BOJIOPOJA
Y U3MEPECHHE
MOCTOSSHHOM
PunGepra"

29
Henemns

bubnuoteka [{OK https://m.edsoo.ru/ec651eb8

144

duznuecKkuit
MPAKTUKYM TI0 TEME
"UccneqoBanue
pagroaKkTUBHOTO (OHA
C HCIOJIL30BaHHEM
no3umerpa' Win
"U3yuenue
MOTJIoIeHMs OeTa-
YacTHUIl aJIIOMUHUEM"

29
Henems

bu6mmoreka LIOK https://m.edsoo.ru/c3dabe6e

145

duznueckuit
MIPAKTUKYM I10 TEME
"HalOaroneuus
3BE3QHOTO Heba
HEBOOPYKEHHBIM
IJ1a30M C
HCIIOJIb30BAHUEM

29
HeIEeIs

bubnuoteka [{OK https://m.edsoo.ru/1072021e



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

KOMIBIOTEPHBIX
IIPUIIOKEHHN [Tt
ompeeIeHus
OJIOKEHUS HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIE CO3BE3IHS
CeepHoro
TIOJTYIIapHst U SIPKUe
3BE3ALI" MIIH
"HabOmronenus B
teneckoI JIyHsl,
IIJIAHET, TYMaHHOCTEN
M 3BE3IHBIX
CKOIUICHUIH"

146

O06o06meHne u
CcHUCTeMaTH3aIlHs
3HaHu#. Posib pusnuku
1 aCTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOH,
COLIMAJILHON U
ATHYECKOH chepax
JEATEIIbHOCTH
YyeaoBeKa

30
Henems

bu6mmoreka LIOK https://m.edsoo.ru/adéddeed

147

O06o06mIeHNE 1
CHCTEeMaTH3aIus
3HaHuM. Pojb 1 MecTo
(U3HUKHN ¥ aCTPOHOMHUH

30
HEIEeIs

bubnuoteka I{OK https://m.edsoo.ru/18f19f7¢



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c

B COBPEMEHHOM
Hay4HOU KapTUHE
MHpa

148

O6o06uienne u
cHCTeMaTH3aIHs
3HaHui. PoJb
¢uznueckoil Teopuu B
hopmupoBaHun
MPEJICTaBICHUN O
(u3nueckoi KapTUHe
MHUPa, MECTO
(bu3nuecKoil KapTHUHBI
MHpa B 00IIEM PATY
COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MpEJICTaBICHUN O
pHUpoie

30

Henemns

bubnmuoteka [{OK https://m.edsoo.ru/e7d400f4

149

O06o001enue u
CHCTEMAaTH3aLH
3HAHHH 10 TeME
"KunemaTtuka"

30
Henems

bu6mmoreka LIOK https://m.edsoo.ru/b032fc4b

150

O06o0011IEHNE U
CHCTEMATU3aLIH
3HAHMH 10 TeMe
"KunemaTtuka"

30
Henes

bubnuoteka [{OK https://m.edsoo.ru/4e31b507

151

O06o06mIeHNE 1
CHCTEMAaTHU3alIHs
3HAHUM T10 TeMe
"lmnamuka"

31
HEIEeIs

bubmuoteka I{OK https://m.edsoo.ru/2dfbafc5



https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5

152

O0o0061IeHNE U
CHCTEMAaTHU3aLUs
3HAHUH 110 TEME
"CraTuka TBEpJ0TO
Tema"

31
HeJeIs

bu6mmoreka LIOK https://m.edsoo.ru/3cca482e

153

O0o00611eHNE U
CHUCTEMaTH3aIHS
3HAHHH 10 TEME
"3aKOHBI COXPAHEHHUS B
MexaHuke"

31
Henemns

bu6mmoreka [IOK https://m.edsoo.ru/32a4d1a0

154

O06o0menue u
CHCTEMAaTU3allHs
3HAHUH 110 TEMeE
"OCHOBEI
MOJIEKYJISIPHO-
KUHETHUYECKOM
Teopun"

31
Henems

bu6mmoreka [IOK https://m.edsoo.ru/ed440ca8

155

O06o001enue u
CHCTEMAaTH3alH
3HAHHH 10 TEME
"TepmoarHaMUKa.
TemnoBrle MaIIMHBI"

31
Henems

bu6mmoreka LIOK https://m.edsoo.ru/c63f7¢10

156

O06o0011IEHNE U
cucTeMaTH3anus
3HaHUM IO TeMe
"ArperaTHble
COCTOSIHUS BEILECTBA.
®da30BbIe NIEPEXObI"

32
HeIEeIs

bubmuoteka [{OK https://m.edsoo.ru/1d36b5b1

157

O060011IEHNE U

32

bubnuoteka I{OK https://m.edsoo.ru/3bf0defd



https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9

cUCTEeMaTH3aIus
3HAHUI 10 TeEME
"DnexTpuueckoe mojue"

HEACIIA

158

O0o0061IeHNE U
CHCTEMAaTHU3allH
3HAHHH 10 TEME
"ITocTOSIHHBIA
ANEKTPUIECKUH TOK"

32
Henemns

bubanoreka LIOK https://m.edsoo.ru/71453ee6

159

O06o0mmenue u
CHCTEeMaTH3aIIsI
3HaHu# 1Mo TeMe "Tokn
B pa3JIMYHBIX cpenax”

32
Henemns

bu6mmoreka IIOK https://m.edsoo.ru/3d40077a

160

O06o0menne u
CHCTEMAaTH3allHs
3HAHHH 10 TEME
"Maraurtsoe noJje"

32
Henems

bu6mmoreka IIOK https://m.edsoo.ru/3b4c06ae

161

Pe3epBHbIi ypok.
O06o06meHNEe 1
CHCTEMAaTH3aLH
3HAHHH 10 TEME
"DneKkTpoMarHuTHas
UHIyKOus"

33
Henems

bu6mmoreka LIOK https://m.edsoo.ru/053e2248

162

PesepBHbIil ypok.
O06o0011IEHNE U
CHCTEMATU3aLIH
3HAHUM I10 TeMe
"MexaHn4ecKnue
Konebanus"

33
HeIEeIs

bubnuoteka I{OK https://m.edsoo.ru/d6310bfd

163

PesepBHBIN ypOK.

33

bubmuoteka [{OK https://m.edsoo.ru/5e2bb83d



https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d

O0o0061IeHNE U
cHUCTeMaTH3alUs
3HAHHH 10 TEME
"DJIeKTpOMarHUTHbIE
KoJyie0aHus"

HEACIIA

164

PesepBHBIl ypOK.
O06o00menue u
CHCTEMAaTHU3allHs
3HAHUH IT0 TEME
"MexaHH4eCKHE U
AJIEKTPOMArHUTHBIE
BOJIHEI"

33

Henemns

bubnuoteka [{OK https://m.edsoo.ru/96a7a2dd

165

PesepBHBIi ypOK.
O0o001menue u
CHCTEeMaTH3aIus
3HAHHH 10 TEME
"OnTuxa"

33
Henems

bu6mmoreka [IOK https://m.edsoo.ru/52ad1603

166

Pe3epBHbIi ypok.
O06o001enne u
CHCTEMAaTHU3aLH
3HAHHH 10 TeEME
"OcnoBrsl CTO"

34
Henems

bu6mmoreka [{OK https://m.edsoo.ru/5beclc65

167

PesepBHbIil ypok.
O06o0011IEHNE U
CHCTEeMaTH3aIus
3HaHMUH IO TEME
"KopnyckynspHo-
BOJIHOBOM myanu3m"

34
HeIEeIs

bubnuotexa I{OK https://m.edsoo.ru/f7c59d38

168

PesepBHBIN ypOK.

34

bubnuoteka I{OK https://m.edsoo.ru/1f511654



https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654

O0o0061IeHNE U

CHCTEMAaTHU3aLUs
3HAHUH 110 TEME
"@usuka aroma"

HEACIIA

169

PesepBHBIl ypOK.
O0o00611eHNE U
CHCTEeMaTH3aI1sI
3HAHUH T10 TEME
"du3nka aTOMHOTO
SIApA U DJIEMEHTAPHBIX
gactui"

34
Henemns

bubnuoteka [{OK https://m.edsoo.ru/905c5ce0

170

PesepBHBIi ypOK.
O06o0menue u
CHCTEMAaTH3allHs
3HAHHH 10 TEME
"DJIEMEHTHI
actpodu3uxu"

34
Henems

bu6moreka IIOK https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

170

16



https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeAMETHBIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa?.OBaTeJ'leOﬁ NnporpamMmasl CpeaHET O 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMOHCTpHpOBATh HA TMPUMEpPaxX poib U MECTO (PU3MKH B (POPMHUPOBAHUH
COBPEMEHHOM HAYy4HOW KapTHHBI MUDPA, B Pa3BUTUU COBPEMEHHOUN TEXHUKH
Y TEXHOJIOTHUH, B IPAKTHYECKON NEATEIBbHOCTH JIFOIEH

10.2

YuuThIBaTh TpaHUIBl MPUMEHEHUS H3YyYEHHBIX (U3MUECKUX MOJeNeH:
MaTrepuagbHas TOUKa, MHepLUaibHas cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TE€JI0, UACAIBHBIN I'a3; MOJEIIA CTPOEHUS I'a30B, )KUAKOCTEW U TBEPABIX TEI,
TOYEYHBIN AIEKTPUUECKUN 3aps]l — TP pelIeHUH PU3NYECKUX 3a]1a4

10.3

Pacnio3znaBath pusnueckue aBieHus (Mpo1ecchl) U 0ObICHATHh UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpPUM CTPOCHHUS
BEIIECTBA U JJIEKTPOAMHAMHUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBWKEHHE, CBOOOJHOE TMaJieHUue Tel, JBUKEHHE IO
OKPY)KHOCTH, WHepLus, B3auMojeicTBue Tten; Auddy3us, OpoyHOBCKOE
JBIDKEHHUE, CTPOCHUE KHUAKOCTEH W TBEPABIX TeJ, U3MEHEeHHe o0BhéMa Tel
IpU HarpeBaHUM (OXJIAXKJEHUM), TEIUIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJICHCALIMs, TUIABJICHUE, KPUCTAJIIM3ALUs, KUIIEHUE, BJIAXKHOCTh BO3/1yXa,
MIOBBIILIEHUE JABJICHUSA ra3a IIPU €r0 HarpEBaHUU B 3aKPBITOM COCYHE, CBS3b
MEXAY IapaMeTpaMH COCTOSIHMS ra3a B M30IpoLeccax; IEKTPU3aLus Tell,
B3aMMOJICHCTBHE 3apsI0B

10.4

OnuceIBaTh MEXaHUYECKOE ABVXXCHUE, UCIIOJIb3Ys (bI/IBI/I‘ICCKI/IC BCJIIMYHUHBI.
KoopAuHaTta, IIyTh, IEPEMCIICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TC€jia, CUJIa,
HUMITYJIBC  TECJIa, KHHETUUYCCKAsA OHEPIudA, IOTCHHUAJIbHAA  OHCPIUs,
MEXaHHU4YCCKas pa60Ta, MCXaHW4YCCKass MOINHOCTb, IIpU  OIIMCaHUU
IMPpaBUJIbHO TPAKTOBATH (bI/IBI/I‘ICCKI/Iﬁ CMBICJI HCIIOJIB3YEMBIX BCJIWYHH, HUX
0003HAYEHUS U CAWHHNIBI, HAaXOIUTb (bOpMYJ'IBI, CBA3BIBAIOIIHUEC JTaHHYIO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh M3y4EHHbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIE SIBJICHUS,
UCNOJb3Ys (U3NYECKUE BEIMYUHBI: JABJICHHUE I'a3a, TEMIepaTypa, CpeqHsis
KUHETHYeCKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CPEIHEKBAJIpaTUYHAsi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTPEHHSS SHeprus, pabdora rasa, Ko3QQUIHUEHT MNOJE3HOro JeicTBUA
TEIJIOBOTO JIBUTATeNsl; MPU OMUCAHWU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBICJI MCIOJIb3YEMBIX BEIWYHMH, UX O0O3HAYECHUS W €AWHUIBI, HaXOJIUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYI (DU3MYECKYI0 BEJIMYMHY C APYTUMHU
BEJIMYMHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKHUC CBOICTBA BCIICCTBA n
QJICKTPUYCCKHUC SIBJICHUA (HpOI_ICCCBI), HCIIOJIB3YyA (1)I/I3I/I‘-IGCKI/IG BCJIIMYHHBI:
BHeKTpI/I‘-IeCKI/Iﬁ 3apsad, OSJICKTPHUYCCKOC IIOJIC, HaHp}I)KéHHOCTB I10JI4,




IIOTEHLMAJ], PA3HOCTh IIOTEHLIUAJIOB; IIPY ONKMCAHUM NIPABUIILHO TPAKTOBATH
(bu3nYeCcKuil CMBICT UCTIOIB3YEMBIX BEMUYMH, UX 0003HAYCHUS U €JMHHULIBI,
yKa3bIBaTh (HOPMyJIbl, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIMYHMHY C
JPYTMMU BEJIMYUHAMU

10.7

aHATM3UPOBaATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIOJB3YS (PU3NYECKHE
3aKOHBl M NPUHLUIBL 3aKOH BcemupHoro Tsrotenus, |, Il u Ill 3akons!
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW SHEPrHM, 3aKOH COXpPaHEHMs
UMIyJbCa, [PUHLUI CYNEPHO3ULMHM CUJ, MPUHLUI PaBHOIPABUS
MHEPLHATIbHBIX CHCTEM OTCYETA; MOJEKYIIPHO-KUHETUYECKYIO TEOPUIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHUHETHYECKOU
SHEPruu TEIUIOBOTO JBIKEHUS MOJIEKYJd ¢ aOCOJIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsina, 3akoH KyioHa; mpu 3ToM pasiauydarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAXKEHHE M yCIOBUS (IpaHHUIbL, 001acTh)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpPUOOpPOB U
TEXHUYECKHUX  YCTPOMCTB;  pa3iuyaTh yCJIOBHUS  UX  0€30MacHOTO
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

Brimonaare OKCIICPUMECHTHLI IO HCCICOOBAHUIO (1)I/I3I/II-IGCKI/IX SIBJIEHUN "
MPOIIECCOB C MCIIOJIL30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; IPH ITOM
dhopmynupoBaTh mpobaemMy (3a7ady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
coOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYIOBaHUS, MPOBOAUTE OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OcymiecTBiATh NpsiMble M KOCBEHHBIE M3MEpPEeHHsI (DU3MUECKUX BEITUYMH;
IpU 5TOM BBIOMpATh ONTHUMAJIBHBIA CHOCOO M3MEpPEHHUsT U HUCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEeN N3MEPEHUI

10.11

UccnenoBaTh  3aBUCHUMOCTH  MEXIYy (PU3MUYECKUMHU  BEIMYMHAMHU C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEpPEHUil; MpuU 3ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpPOBaThb  pPE3YyNbTaThl  MOJYYECHHOM  3aBUCHUMOCTHU
(¢u3nuecKkux BENWYMH B BUJe Tabnaui ¥ rpaduKoB, AeTaTh BBIBOJBI IO
pe3yapTaTaM HCCIEI0BaHUS

10.12

CobmonaTh mpaBuiia 6€301MacHOTrO TPyAa MPH MPOBEICHUHU UCCICTOBAaHUA B
paMKax  y4eOHOro  JKCIIEPHMEHTa, y4eOHO-HCCIIeIOBATEIbCKONH U
IPOEKTHOM JCATEIBHOCTH C UCIOJIb30BAHUEM U3MEPUTEIIbHBIX YCTPOUCTB U
1a00pPaTOPHOTO 00OPYIOBAHUS

10.13

Pematp pacu€rHple 3agauu C SBHO 3aJaHHOW (PU3MYECKOW MOJENbIO,
UCTIONB3YS (PU3UYECKHE 3aKOHBI M TIPUHIIUIIBI; HA OCHOBE aHANu3a YCIOBHUS
3a/lau BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACTIATh (PU3NUECKHE BEIUUUHBI
u Gopmyibl, HeoOXoAMMBIE ISl €€ pelIeHHs, MPOBOAUTH PACUETHl U
OIICHUBATh PEAIbHOCTb MOJYUEHHOTO 3HaYeHHs (PU3NIECKON BETMUHUHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyu: BBICTPAaNBATh JOTHUYCCKHU
HCTIPOTUBOPCUUBYIO ILCIIOYKY paCCY)KIlCHI/Iﬁ C OHOpOfI Ha HU3YYCHHBLIC




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

10.15

Wcnonb3oBarh  mpu  pelieHMH  ydyeOHBIX  337ad  COBpPEMEHHbIE
WHPOpPMAIIMOHHBIE ~ TEXHOJOTMHM Uil  IOWCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpETallMM M MPEACTaBICHUS Y4YEeOHOM U HaydHO-NOIYJISPHOU
UHPOpPMALMK, TOJYYEHHOW U3 pa3NUYHBIX HCTOYHHUKOB; KPUTHUECKU
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBoaUTE NpUMEpPHI BKJIa/la POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHUE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJOTHU

10.17

Hcnonb3oBarh TeopeTnyeckue 3HaHUS MO (U3MKE B MOBCEAHEBHOW KU3HU
g obecriedyeHust Oe30macHOCTH Mpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, JUISI COXPAaHEHHs 3/JI0pPOBBS M COOIIOICHUS
HOPM 3KOJIOTHYECKOT0 MOBEACHUS B OKPYKAIOLIEH cpene

10.18

PaGorate B rpymnme C BBINOJHEHWEM Pa3IMYHbIX COLUAIBHBIX pOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATILHO PACIIPEACATh 00SI3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTL B HECTAHAAPTHBIX CHUTYAllUAX, aACKBATHO
OLCHMBATb BKJIaJ KaXJIOro W3 Y4YaCTHUKOB TPYIIbI B PCIICHHUC
paccMaTpuBaeMon MPOOIEMBI

11 KIJACC

Kox
NMpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpPeIHEro 001ero 00pa3oBaHusi

111

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MUPA, B PA3BUTHUH COBPEMEHHOMN TEXHUKH
U TEXHOJIOTUH, B MPAKTUYECKON NEATENbHOCTH JIOACH, LEIOCTHOCTh U
€IMHCTBO (hPM3UYECKOM KapTUHBI MUpa

11.2

V4auTeIBaThH IrpaHUlbl TIPUMCHCHHUSA HN3YYCHHBIX (bl/ISI/ILICCKI/IX MOHGHCﬁ:
TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsan, sAA€pHass MOACJIb aTOMa, HYKIIOHHasA
MOJACJIb aTOMHOI'O A[pa IIpUu pCIICHUH (1)I/ISI/I‘IGCKI/IX 3aJa4

11.3

Pacnio3HaBath ¢Gu3uueckue sBieHus (IPOIEcChl) B OOBICHATh UX HA OCHOBE
3aKOHOB 93JICKTPOJMHAMHUKHA W KBAHTOBOM (HU3UKH: 3JIEKTpUYECKast
IPOBOJANMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JCHUCTBHS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, AJIEKTPOMArHUTHAS MHIYKIUS, ICHCTBHE
MAarHUTHOTO TIOJISl HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsi,
AJIEKTPOMArHUTHbBIE KOJICOaHUs u BOJTHBI, NPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPAXKEHHE, TpeOMICHHe, HHTepdepeHus,
nudpakus U MOJIIpU3alvs CBETa, AUCIEPCUs CBETa, (POTOIICKTPUUCCKHIA
addekt (poTodddexT), cBeTOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJIOPOJA,  €CTECTBEHHAas W HMCKYCCTBEHHas
PalnOaKTUBHOCTb




11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBa (BHCKTpI/I‘-IeCKI/Ie, Mar"diuTHBIC,
ONTUYECKUE, DIEKTPUUECKYI0 IPOBOJUMOCTb Ppa3IMYHBIX Cped) U
JJIEKTPOMArHUTHBIC  SIBIEHUS  (IIPOIECCHI), HCHOJB3yd  (hu3HyecKue
BEITUYMHBL: YJICKTPUUYECKUHN 3apsi]l, CHJIa TOKA, JIEKTPUUECKOE HAMPSHKCHHE,
AJIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHmanos, IJC, paborta
TOKa, WHAYKIMS MarHuTHOTO ToJiA, cuwia Awmmepa, cuia Jlopenia,
WHAYKTUBHOCTb KAaTYHIKHW, SHCPIUsd SJICKTPHUYCCKOIO U MAarHuTHOT'O HOJ’IGﬁ,
NepuoJl U YacToTa KOJICOAHWH B KOJIEOATEIbHOM KOHTYpE, 3apsi M CHja
TOKa B TIPOILIECCE TapMOHMYECKUX dJECKTPOMArHUTHBIX KOJICOAHMI,
(OKyCHOE pacCTOSHHE W ONTHYeCKas CHJa JIMH3BI;, TPU  ONHUCAHUU
IMpaBHUIJILHO TPAKTOBATH (1)H31/II-ICCKI/II\/JI CMBICJI HCIIOJIB3YEMBIX BCJIHWYHMH, HUX
0003HaYeHMs] U EIUHMIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLIUE JIAHHYIO
(hU3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

115

OnuceiBaTh M3y4EHHbIE KBAHTOBbIE SBJICHHUS M TPOIECCHI, HCIOIb3YA
(u3nuecKkrue BEIMUUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI
U YacToTa CBeTa, PHEpPrus M HMIYJIbC (POTOHA, MEepHoJ] MoJypacrnana,
SHEpPrusi CBS3M aTOMHBIX Si7iep; MPU ONHMCAHWU MPaBUJIBHO TPAaKTOBATh
(bu3nuecKuit CMBICI UCTOJIb3yEMbIX BEJIMYUH, UX 0003HAYEHUS U €AUHULIBI;
yKa3bIBaTh (OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (U3UYECKYI0 BEIMYHUHY C
JOPYTMMHU BETMYMHAMU, BBIYUCIISITh 3HAU€HUE (PU3NIECKON BETMUUHBI

11.6

AHanu3upoBath pU3NUECKHUE MPOIIECCHI U SBICHUS, UCTIONb3Ya (PU3NUECKUE
3aKOHBI W MPUHLOMIBL: 3akoH OMa, 3aKOHBI TOCJIEIOBaTENbHOTO U
napajuieIbHOTO COEAUHEHHUs POBOJIHUKOB, 3akoH J[oynsa — Jlenia, 3akoH
ANIEKTPOMArHUTHOM MHIYKIWU, 3aKOH MPSAMOJMHEHHOTO pacipOCTpaHEHUs
CBETa, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJICHHUSI CBETa, YPaBHEHHE
OiiHmTeitHa i GoTtoddderra, 3aKOH COXpAaHEHHUS DSHEPTuu, 3aKOH
COXPAaHEHHUS MMITYJIbCA, 3aKOH COXPAaHEHUS AJIEKTPUUECKOTO 3apsjia, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTyIaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmazia; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaX€HHWE M YyCJIOBHsS  (TpaHMLbI,  00JIaCTH)
IPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIlpaBJICHUEC  BCKTOPAa  HWHAYKIIMKM  MArtuMTHOI'O  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
MIPOIIECCOB C MCIIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHHUIA; IPH 3TOM
(dbopmynupoBaTh mpobraemy (3agady) ¥ THIIOTe3y Y4eOHOTO IKCIEPHUMEHTa,
coOuparh YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHHUSI, TIPOBOIUTH OTBIT
U GOPMYyTUPOBATH BBIBOIBI

11.10

OCYH.[GCTBJ'IHTL MpsIMBIC U KOCBCHHBIC HN3MCPCHUA (1)I/I3I/IHCCKI/IX BCJIINYHH,
Ipru 5TOM BLI6I/IpaTB ONTUMAIIBHBIM CIIOCO0 U3MCPCHUA U HUCIIOJIb30BATH
MN3BCCTHBIC MCTOAbI OLICHKHU IIOTI pCMHOCTeﬁ I/ISMGPGHI/Iﬁ




11.11

HccnenoBaTh 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH C HCHOJIb30BAHUEM
NPSIMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3yabTaThl TOJTYYEHHOW 3aBHCUMOCTH (DU3WYECKUX BEIWYMH B BUJC
TaOauIl U TpaUKOB, A€IaTh BBIBOABI 110 Pe3yIbTaTaM HCCICIOBAHUS

11.12

CoGumroath nipaBuiia 0€30MacCHOTO TPy/ia MPH MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOro  JKCIIEPUMEHTAa, Y4EeOHO-HMCCIICIOBATEIbCKOW U
HpOGKTHOfI ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTPOﬁCTB )51
1a060pPaTOPHOTO 00OPYIOBAHUS

11.13

Pemate pacu€rHpie 3aauMl ¢ SBHO 3aJaHHOM (DU3MYECKOW MOJEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI U ITPUHIMUIIBI; HA OCHOBC aHaJIN3a YCJIOBUA
3aJa4u BI)I6I/IpaTB (1)I/I3I/I‘-ICCKyIO MOACIb, BBIJACIIATH (1)I/ISI/I‘I€CKI/I€ BCJIMYHHBI
u ¢GopMynbl, HeoOXOquUMbIe Al €€ pelleHus, NMPOBOJUTH pacuérel U
OLCHUBATH PCAJIbHOCTD MMOJTYUCHHOI'O 3HAYCHU A (1)1/131/1‘1601(0171 BECIINYHNHBI

11.14

Pemrate Ka4eCTBEHHBIC 3a/1a4u: BBICTPANBaTh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PpAaCCYKJCHHM C ONOpPOM Ha HW3Yy4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHE SABIICHUS

11.15

Ucnonb3oBarh  mpu  pelmieHUHd  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
nH(pOpPMallMOHHBIE  TEXHOJOTMU Uil  TIOUCKa,  CTPYKTYpPUpPOBaHUS,
UHTEpIpeTalii M TMpeACTaBleHUuss Yy4yeOHOW U Hay4yHO-TIOMYJSpHOU
nHGOpMalMK, MOJYYEHHONH U3 Ppa3IMuYHBIX MCTOYHHKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJy4aeMYyI0 HH()OPMAIUIO

11.16

OOBSCHATh TMPUHIMITBI JEWCTBUS MAIllUH, TPUOOPOB W TEXHUYECKUX
YCTPOWCTB; pa3jauvarh yCIOBHS WX O€30MacHOTO WCMOJb30BaHHUS B
MOBCEIHEBHOM KU3HU

11.17

[IpuBoMTE MpUMEpPHI BKJIa/1a POCCUMCKUX U 3apy0eKHBIX YIEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBACHEHHE IPOIECCOB OKPYXKAIOIIEr0 MHUpPA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeOpETUYECKUE 3HAHUS N0 (PU3HMKE B TIOBCEIHEBHOW KU3HU
st obOecriedyeHuss O€30MACHOCTH TIpU  OOpalleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHsS 3JI0POBbSI M COOJIOICHUS
HOPM 3KOJIOTHYECKOTO IMOBEACHUS B OKPY)KAIOIICH cperie

11.19

PaGotrate B rpymme C BBIOJHEHHWEM pPa3UYHbIX COLMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PALMOHAIBHO PaCHpeeNsiTh 00sI3aHHOCTH U
IUTAHUPOBATh JIEATENILHOCTh B HECTaHAAPTHBIX CHUTYyalUsAX, aJeKBATHO
OLIEHMBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYHIbl B pEUIEHUE
paccMaTpuBaeMoi mpoOiIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa
pasaena

Konx nposepsiemoro

3JJEMECHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

11

®usuka — Hayka o npupone. Haydnbeie meTonbl
IIO3HAHMS OKPYXKaIOIIEro MHpa. Posb
JKCIIEPUMEHTA M TEOPUM B MPOLECCE IO3HAHUSA
IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MonenupoBanue (bu3rUecKux SIBJIEHUU Hu
npoueccoB. Hayunble runoressl. ®dusnueckue
3aKOHBl M TEOpUU. ['paHMIIBI NPUMEHUMOCTH
¢uznyeckux 3akoHOB. [IpUHIIMI COOTBETCTBHS.
Ponp w wmecro ¢usuku B QopMHUpOBaHUU
COBPEMEHHOM  HAay4HOW KApTUHBI MHpa, B
MPAKTHYECKOHN AESITEeTbHOCTH JII0IeN

MEXAHUKA

2.1

#H#HPar###KUHEMATHUKA

211

MexaHuueckoe  JIBIDKECHHUE. OTHOCHUTENBHOCTD
MexaHnyeckoro nBrkeHus. Cucrema orcuéra.
Tpaekropus

2.1.2

[lepememnienne, CKOpPOCTh (CpelmHsii CKOpPOCTD,
MT'HOBEHHAsl CKOPOCTh) M YCKOPEHHE MaTepHalIbHOMN
TOYKH, UX MPOEKIIMH HAa OCH CHUCTEMBbl KOOPAMHAT.
Clio)xeHue epeMEILeHUI U CI0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
nBukeHue. ['paduku  3aBUCUMOCTH  KOOPIMHAT,
CKOPOCTH, YCKOPEHHS, IyTH U TepeMeIICHUs
MaTepuaIbHOU TOUYKU OT BpEMEHU

214

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
ajcHus

2.15

Kpuonuneitnoe JIBIDKCHMUE. PaBHoMepHOE
JBU)KEHUE MATEPUAIBHOM TOYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTh, JUHEWHAs CKOpocTh. llepuon u
yacroTa. LleHTpocTpeMuTenpHOE yCKOpEHUE

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMAOMCETP, ABUKCHUC
CHapsA 0B, HCITHBIC U pCMCEHHBIC IIEpCAavIn

2.1.7

[Ipaktnyeckue paboThl. M3MepeHne MIrHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOLIEHUS MEXIY
IyTSAMU, PO ICHHBIMHU TEJIOM 3a




IIOCJIEZIOBATEIIbHBIE PABHBIE IPOMEXYTKH BPEMEHU
IIpY PaBHOYCKOPEHHOM JIBUJKEHUU C HayaJlbHOU
CKOpPOCTBIO, paBHOM Hynr0. M3ydeHune IBHKEHUA
HIapyvKa B BSA3KOW JKUJAKOCTU. M3ydeHue nBMKeHUS
Tesa, OpPOIIEHHOTO TOPU30HTAIBHO

2.2

H#Par## JUHAMUKA

221

[IpuHnun otHOcutensHOCTH ['amunes. Ilepsbii
3akoH HerotoHa. HepuumanpHbple CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [TpyuHUIuMI Cynepno3unyuu cui

2.2.3

Bropoit 3axkoH HeproToHa [U1s1 MaTepUaIbHONM TOYKHU
B nHepuuanbHoil cucreme otcuéra (M1CO). Tperuit
3akoH HploTOHA 1711 MaTepuanbHbIX TOUEK

224

3akoH BceMupHOro TsroTeHus. Cuna TKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenmsa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbKEHHUSI M cuiia TpeHus nokos. Koapdunuent
Tpenusi. Cuiia CONPOTUBIIEHUS MPU JABUKEHUU Teja
B )KMJKOCTHU WJIU rase

2.2.7

[TocTymarenbHOe ¥ BpallaTelbHOC  JIBHKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoMeHT cuilbl OTHOCHTEIBHO OCH BpAIEHUS.
[Ineyo cuibl. YcinoBus paBHOBECUS TBEPIOTO Tella
B UCO

2.2.9

Texandeckue YCTpOﬁCTBaI IO AIIMITHHUKH,
JABVKCHUE NCKYCCTBECHHBIX CITYTHHUKOB

2.2.10

[Tpaktuueckue paboTel. M3yueHue ABMKEHUS
Opycka MO HakKJIOHHOW IUIOCKOCTU MOJ JeHCTBHEM
HECKOJbKUX cuil. MccaenoBanue 3aBUCUMOCTH CHJT
VIPYTOCTH, BO3HUKAKOIIUX B JAehopMUpYyeMOit
NpY)XKHHE U PE3MHOBOM 00pasiie, OT BEIMYUHBI UX
nedopmanuu. MccnenoBanue ycnoBUH paBHOBECHS
TBEPAOTO TeNa, UMEIOIIETO OCh BPAILECHHS

2.3

##HPar###3AKOHBI COXPAHEHU A B MEXAHUKE

231

I/IMHYHBC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI
MaTCpHAJIbHBIX TOUCK. I/IMHyJ'IBC CUJIBI 1 U3BMCHCHHC
HUMITYJIbCa TCJIa

2.3.2

3akoH coxpaHeHus umiyibca B MCO. PeaktuBHoe
JBUKECHHE

2.3.3

PaGora cunel

2.34

MomHoCTE CHIIBI




Kunerndeckass »Heprus MaTepUAIbHONM TOYKH.

235 TeopemMao KMHETHYECKOM SHEPTUH
[TorennnaneHas >Heprus. IloTreHuuanbHas 3HEprus
236 yIpyro neopMHUpOBaHHOM IIPYKUHBI.
o [MoTteHmanbHast SHEPIHs Tena BOIM3U
MOBEPXHOCTU 3eMITH
[loTenumaneHbie ¥ HEMOTEHIUATBHBIE CHIIBL. CBS3b
937 paboThl HEMOTEHIUAIBHBIX CHJI C HW3MEHEHHEM
o MEXaHMYEeCKOW OSHEPruM CHUCTEMbI Tel. 3aKoH
COXpaHEHHS MEXaHUYECKOH dHEPTHH
2.3.8 Yupyrue v Heylpyrue CTOJIKHOBEHHS
239 TexHudeckue  yCTpPOWCTBA:  JIBHJKEHHME  PaKeT,
o BOJIOMET, KOTIEP, MIPYKUHHBIH MHCTOJIET
[IpakTnueckue padboTel. M3yueHue cBsi3u ckopocTe
5310 TeNn mpH Heymnpyrom yaape. MccienoBanme cBsi3H

paboThl CcHUIBI C HM3MEHEHHEM MEXaHHYeCKOU
SHEPTHH Tella

MOJIEKVIJISAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

HH#Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

311

OcHoBHBIE TMOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON Teopuu. BpOyHOBCKOE ABUMKEHHE.
Hudbdyzus. Xapakrtep JIBIDKCHHUS u
B3aMMO/JICHCTBUS YaCTHI] BEILleCTBA

3.1.2

Mopenu cTpoeHHsI Ta30B, XKHUIKOCTEH W TBEPIBIX
Te1 U OOBACHEHUE CBOMCTB BEIECTBA HA OCHOBE
3THUX MOJEIIEN

3.1.3

Macca MOJICKYIL. KomnnuectBo BEILECTBA.
[Tocrosnnas ABoraapo

3.14

TemmoBoe  paBHOBecue. Temmeparypa u €€
usMmepenue. [lkana remneparyp Llenscus

3.15

Moaenp wuaeanbLHOro Tasa. OcHoBHOE YpaBHCHUC
MOHeKYHHpHO'KHHeTquCKOﬁ TCOPUU HACAIBHOI'O
rasa

3.1.6

AbGcomoTHas TeMmIleparypa Kak Mepa CpeaHen
KHHETUYECKOM DHEPIUH  TEIJIOBOTO  JBUIKCHMS
yactul rasa. [llkana remneparyp KenbBuna

3.1.7

VYpasuenune Knaneiipona — MeHnaeneeBa. 3akoH
JlanbToHa

3.1.8

I"a3oBbIe 3akoHbl. M30mporecchl B Ue€aIbHOM Tase
C MOCTOSIHHBIM KOJIMYECTBOM BEIIEeCTBA: M30TepMa,
u30Xxo0pa, u3obapa




3.1.9

TexHu4YecKre yCTpOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTudeckue paboTel. i3MepeHne Macchl BO3ayxa
B KjaccHOM komHare. McciiemoBanne 3aBUCHMOCTH
MEXIy TNapaMeTpaMH COCTOSIHUSI pPa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamudeckas cucrema. Buyrpennss
SHEPIusi TEPMOJIMHAMUYECKOW CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

3.2.2

KonuuectBo Ttemnotel u  pabota. BHyTpeHHss
SHEPIus OJHOATOMHOI'O UJEaIbHOIO rasa

3.2.3

Buant TETJIOTepeIauHn: TETJIOTIPOBOTHOCTb,
KOHBEKIIMS, u3JydeHue. TemIoéMKoCTh  Tena.
VnaenrHasg  TEIIOEMKOCTL  BemecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIoTepeade

3.24

[lepBblii  3akOH TepMoauHamMuKHu. [Ipumenenue
IIEPBOTO 3aKOHA TEPMOJMHAMHUKH K H30IPOLECCAM.
I'padmueckas nnTepnperanus padboTsl rasa

3.2.5

TenmoBrle  MaIIWHEL [Ipuniner  aecTBUs
TeIJIOBbIX MammwuH. [IpeoOpa3zoBanusi sHepruu B
TEIJIOBBIX MamuHax. KoadduumeHT mojae3Horo
nevictust (manee — KI1JI) TermoBoit mammabl. [k
Kapno u ero KIIJ]

3.2.6

Bropoit 3akon TtepmoamHamuku. HeobpaTtumocTh
npoueccoB B mpupoie. TemoBble JBUTATEINH.
DKoJorudeckue npoOiaeMbl TEIIOIHEPreTUKH

3.2.7

TexHuyeckue yCTpOWCTBa: JBUTATEIh BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktnueckne paboThl. M3mepeHue yneabHOU
TEIUIOEMKOCTH

3.3

##Par###AI'PEI'ATHBIE COCTOSHN A BEIHLIECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

[TapoobOpazoBanue u koHneHcanus. Vcmapenue u
KUTIEHUEe. YIenbHas TemIoTa MapooOpa3oBaHusl.
3aBUCHMOCTh TEeMIEPaTypbl KUIICHUS OT JIaBJICHHUS

3.3.2

AGcomoTHasT U OTHOCUTENbHAs  BJIAXKHOCTb
BOo3ayxa. HaceleHHbIi nap

3.3.3

Teépnoe teno. Kpucrammmueckue u amopdHbie
Tena. AHM30TPOINUs CBOWCTB KpHCTauIoB. JKuakue
Kpuctaiibl. CoBpEMEHHbBIE MaTEpHAIIbI

3.3.4

IInaBnenue u KpucTtajlsii3alus. YaenpHas TeIIoTa




iasseHus. Cyonumanus

3.35

YpaBHEHHE TEIJIOBOTO OanaHca

3.3.6

TexHuueckue YCTPOMCTBA: TUTCPOMETP u
IICUXPOMETP, KATOPUMETP, TEXHOJIOTMH IOJyYECHUS
COBPEMEHHBIX  MaTepHAIOB, B TOM  YHCIE
HaHOMAaTEpHAJIOB, U HAHOTEXHOJIOTUH

3.3.7

[IpakTnueckue paboThl. M3MepeHue BIAXKHOCTU
BO31yXa

SJIEKTPOAMMHAMUKA

4.1

##HHPar#H#IJIEKTPOCTATUKA

411

OnexTpuzanus Ten. JJNeKTpuyeckuil 3apsia. JlBa
BUJIA DJIEKTPUUYECKUX 3apsAI0B

4.1.2

[IpoBOHUKH, TUIIIEKTPUKU U TIOJIYIIPOBOJHUKH

413

3aKOH COXpaHEHHsI HJIEKTPUIECKOTO 3apsiia

414

BzaumonerictBue 3apsinoB. 3akoH Kymnona

4.15

DIIeKTpruYecKoe oJIe. HanpsxénnocTts
anekTpuyeckoro mnouss. IlpuHnum cyneprno3unuu.
JInHnK HaNpsYKEHHOCTH SIIEKTPUYECKOTO OIS

4.1.6

Pabora CHII ANEKTPOCTATUYECKOTO TIOJISL.
IMTorennuain. PasHoCTh IOTEHITNAIOB

4.1.7

[IpoBOMHMKKM ¥ [IUANEKTPUKU B  IOCTOSHHOM
JNEKTPUIECKOM noJe. Jusnextpuueckas
MPOHUIIAEMOCTh

4.1.8

DnekTpoéMKoCcTh. KoHneHcatop. DIeKTpOEMKOCTD
IUIOCKOTO KOHJEHCATOpa. DHEpPrus 3apsHKeHHOTO
KOHJICHCAaTOpa

4.1.9

Texuuueckue yCTpOCTBA: ANIEKTPOCKOIL,
ANEKTPOMETD, ANEKTPOCTaTUYECKas 3aIuTa,
3a3eMJICHHE  DJIEKTpOnpuOOpoB,  KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN TPUHTED

4.1.10

IIpakTuueckue paboTHI. H3mepenne
3IEKTPOEMKOCTH KOHAEHCaTOpa

4.2

#HHPar##IIOCTOSHHBIN SJIEKTPUUYECKNM TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

YciaoBusa CyILLIECTBOBAHUS HOCTOSIHHOTO
3NeKTpuueckoro Toka. Hcrounmku Ttoka. Cuna
Toka. IlocTOAHHBIN TOK

4.2.2

HaprI)KeHI/IC. 3akon Oma JJIg ydaCTKa el

4.2.3

DneKTpuIecKoe COIIPOTUBIICHUE. Y nenbHoe
CONPOTHBIIEHUE BEIIECTBA




4.2.4

HOCHGI[OB&TCJIBHOG, nmapajijieJIbHOC, CMCIIaHHOC
COCANMHCHUC ITPOBOAHUKORB

4.2.5

Pabora snextpuueckoro Toka. 3akoH Jlkoyms —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTponBwkymas cuina (mamee — DJC) wm
BHYTPEHHEE CONPOTHBIICHHE HCTOYHHKA TOKA.
3akoH  Oma  gnd  1odHOM  (3aMKHYTOM)
aneKkTpuueckon uenu. Kopotkoe 3ambikaHue

4.2.8

DONEeKTpOHHAs MPOBOAMMOCTbH TBEPABIX METAJJIOB.
3aBUCHUMOCTh  CONPOTHBIICHHS  METAUIOB  OT
Temmeparypbl. CBEpXIpOBOIUMOCTh

4.2.9

OnekTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoaauku. CoOCTBEHHass W TpUMECHas
MPOBOJIMMOCTh TTOTYNPOBOAHUKOB. CBoicTBa P-N
nepexona. [loympoBoIHUKOBBIE TPHOOPHI

4.2.11

DIIEKTpUYECKHAN TOK B JJIEKTPOJINTAX.
DIIEKTPOJIUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DNeKTpuyeckuil ToK B razax. CaMOCTOSTENbHBIN U
HECAMOCTOSITENIbHBIA ~ pa3psan. Pa3znuuHble THUITBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue ycTpoucTBa: aMIepMeETp, BOJIBTMETD,
peocTaT, HCTOYHUKU TOKa, 3JIeKTpOHArpeBaTeIbHbIE
npuOOpbI,  3JIEKTPOOCBETHTEIbHBIE  MPHOOPHI,
TEPMOMETP CONPOTUBIICHHUS, BaKyyMHBIH IO,
TEPMHUCTOPBI u (hoTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH J1MOJI, TaJIbBAHUKA

4.2.14

[TpakTuueckue paboThl. M3ydeHune cMemaHHOTO
COEIMHEHUS PE3UCTOPOB.

Usmepenne DOJIC wucTOUHMKA TOKa U €ro
BHYTPEHHETO COINPOTHUBIICHUS. Habmonenue
ANEKTPOJIN3a




11 KJIACC

Kon Koanposepsiemoro
IIpoBepsiemble 371eMeHTbI COAEPKAHUS
pasaesia | 3j1eMeHTa
4 OJIEKTPOAMHAMUKA
##HPar#H#H#MAT HUTHOE I1OJIE. DJIEKTPOMATHUTHAS MHAY KIS
431 IlocTosguusie MAarHHTBL. BsaumonelicTBue
o MOCTOSIHHBIX MarHUTOB
MarnutHoe nosne. BekTop MarHUTHOM MHIYKIUH.
432 [IpyHnun cynepnozunuu. JIMHUM  MarHUTHOMN
o MHAyKIuY. KapTuHa TMHAN MarHUTHOW MHIYKIIMH
TMOJISI IOCTOSIHHBIX MAarHUTOB
MarauTHOE ToJie MPOBOJHMKA C TOKOM. Kaptuna
JUHUWA TOJs JJIUHHOTO TMPSMOTO TPOBOJHUKA M
4.3.3 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHMKA, KATYLIKU C
TOKOM. OmeiT  Opcrena. BzanmoneiicTue
MIPOBOTHUKOB C TOKOM
4.3.4 Cuna Amriepa, €€ MOIy/b U HalpaBJI€HUE
Cuna JlopeHna, €€ MOIylb W HamlpaBJCHHUE.
4.3.5 JIBI>KeHME 3apsHKEHHOM YacTHUIlbI B OJHOPOIHOM
MarHuTHOM noje. PaGota cuisl Jlopenua
4.3.6 SIBneHne ANeKTPOMArHUTHON UHIYKITUH
43 4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKITUN
' 438 OJIC wuHAaykuuW. 3aKOH  BJIEKTPOMArHUTHOM
e unaykuuu Gapanes
Buxpeoe anekrpuueckoe nosie. 31C uHAYKIIMU B
4.3.9 MPOBOJIHUKE, JIBIDKYIIEMCS TOCTYNATeIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€
4.3.10 [TpaBuiio Jlenna
4311 NunykrtuBHOCTh. fIBnenune camoumHaykiuu. OJC
e CaMOMHIYKIMU
4.3.12 OHeprusi MarHUTHOT'O NOJIS KaTyLIKH ¢ TOKOM
4.3.13 DIIEKTPOMAarHUTHOE I0JIe
TexHuueckne ycTpoucTBa: MOCTOSIHHbIE MAarHMTHI,
4.3.14 JJIEKTPOMArHMTBhI, 3JIEKTPOJBUIATENb, YCKOPUTEIH
AIIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb
[IpakTnueckue paGotbl. M3ydeHHe MarHUTHOTO
MoJIsl KaTylllKu ¢ TOKoM. MccnenoBanue nencTBus
4.3.15 IIOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.

Hccnenosanue SIBJICHUSA AIIEKTPOMATrHUTHOU
WHAYKIAN




KOJIEBAHWA 1 BOJIHBI

5.1

#HHPart#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarensuasa cucrema. CBoOOIHBIE KOJIEOAHNUS.
I'apmonunueckue konebanus. Ilepwon, dvacrora,
amIuaTya u ¢dasa KkojaedbaHui

5.1.2

[IpyxuHHBIA MasATHUK. MaTeMaTH4ECKUI MAsITHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJIcOaHUH.
Kunematnueckoen  OUHAMHUYECKOE  OTHCAHUE
KOJIeOATEeIbHOTO JIBUXKECHUS

5.1.4

IIpeBpamienne »SHepruM MNpU TAPMOHUYECKUX
koneOaHusx. CBs3p  aMIUIMTYAbl  KoJIeOaHM
HCXOJIHOM BEITUYHMHBI C aMIUTUTYJaMU KoJieOaHui
€€ CKOPOCTH U YCKOPEHUS

5.1.5

Konebarenbublit KOHTYD. CBoOoiHBIE
JJIEKTPOMAarHuTHBIE KOJeOaHWsT B  HACATHHOM
KOJIeOaTeThHOM  KOHTYpe. AHAIOTHUS  MEXIy
MEXaHHYECKIMH " AIIEKTPOMATHUTHBIMH
konebanusmu. ®opmyna TomcoHa

5.1.6

3akoH COXpaHCHUA OHEPTUn B nacaJIbHOM
KOJIeOaTeIbHOM KOHTYPE

5.1.7

Beinyxaennbie MEXaHUYECKUE KoJeOaHusl.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXJIeHHbIE
3IEKTPOMArHUTHbIE KOJIEOAHHUS.

5.1.8

[Tepemennsbiii Tok. CHHYCOUAIBHBIA IEPEMEHHBIN
TOK.

5.1.9

MOH_[HOCTB IIEPEMEHHOI'0 TOKaA. AMHJ’II/ITy,HHOC u
HCﬁCTByIOIHee 3HAYCHHUE CUJIbI TOKA U HAIIPSKCHUA

5.1.10

Tpancpopmarop. IlpousBoacrBo, mnepemaua u
norpeOieHue IEKTPUUYECKON SHEPIuu.
OKOJIOTUYECKME  PUCKH  IIPU  IPOU3BOJICTBE
3IEKTPUYECKOM SHEPTHH. KynbTypa
UCIIOJIb30BAHUS IEKTPOIHEPTUU B TMOBCEAHEBHON
KU3ZHU

5.1.11

Texnuueckue yCTpOICTBA: ceiicmorpad,
3IEKTPUUECKUH 3BOHOK, JIMHUM 3JIEKTpoIepeiad

5.1.12

[IpakTrueckue paboTHI. Hccnenosanue
3aBHCHMOCTH MEPHOa MaNbIX KoJIeOaHUH rpy3a Ha
HUTA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccnenoBanue mEepeMEHHOIO TOKAa B LENH W3
MIOCJIEIOBATEIILHO COEAUHEHHBIX KOHACHCATOPA,
KaTYIIKU U PE3UCTOPA

5.2

#HHPartH#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI




5.2.1

Mexanuyeckue BOJIHBI, yCIIOBUSA
pacpoOCTpaHEHHUs. ITepuon. Ckopoctb
pacnpocTpaHeHus U ajauHa BoJHbl. [lonepeunsie u
MIPOJOJIbHBIE BOJIHBI

5.2.2

#HH#HPar###  Untepdepenumss u  audpaxuys
MEXaHUYECKUX BOJH

5.2.3

3Byk. Ckopoctb 3ByKa. I poMKocTh 3ByKa. BoicoTa
toHa. TemOp 3Byka

524

ONEKTPOMAarHUTHBIE BOJHBI. YCIOBUS HU3IY4EHUS
JJIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus
BeKTOpoB E, B 1 v B 3nekTpoMarHuTHON BOJIHE B

BAKyyMe

525

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpaKE€HUE,
IIPEJIOMJIEHUE, HOJIsIpU3aLus, T paKIus,
untepdepennuss. CKOPOCTh AIEKTPOMATHUTHBIX
BOJIH

5.2.6

[[Ikama >n€KTpOMarHUTHBIX BOJH. lIpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI pa)mocmsn nu TCIICBUIACHUS.
Pannonokarusa. DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpY>Kalolleu cpeibl

5.2.8

Texnuueckue YCTPOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YyJIbTPa3ByKOBas JMArHOCTHKA B
TeXHUKEC W MEIUIMHE, pajap, pPaauoNpHEMHUK,
TeJIeBU30p, aHTeHHa, Tesnedon, CBU-meun

5.3

HHHPar###OIITUKA

5.3.1

[IpsMonuHEtHOE  paclpoCTpaHEHHUE CBETa B
onHOpoIHOM cpene. JIydu cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHHUS CBETa.
[TocTpoenue n3o0pakeHuil B IIIOCKOM 3epKaje

5.3.3

HpeHOMHeHI/Ie cBeTa. 3aKOHBI IMpCIIOMJICHUA CBCTA.
AOCOIIOTHEIHN ITOKA3aTellhb IIPpCIIOMJICHHUA

5.3.4

[Tonnoe BHyTpeHHee oTpaxkeHue. llpenenbHeblit
YroJI MOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

I[I/ICHepCI/ISI cBeTa. CIIOKHBIN cOCTaB 0EJIoro CBeTa.

IIBet

5.3.6

Cobwuparolue ¥ pacceuBarollne JWH3bI. TOHKas
nuH3a. POKYCHOE pacCTOSIHUE U ONTHYECKas CUIIA
TOHKOWH JuH3BL. [locTpoeHne wu300pakeHuit B
cobuparomux U paccenBaromux gua3ax. opmyna
TOHKOM JIMH3EL. YBEIIMYCHHUE, JaBaeMO€ JTUH301




537 [Ipenenst NIPUMEHUMOCTHU reOMETPUYECKOMN

OIITUKHU

Nurepdepenmus crera. KorepeHTHbIE UCTOYHUKH.
538 YcnoBus HaOII0IeHUS MaKCUMyMOB u

MUHHUMYMOB B HHTEPQEPEHIIMOHHON KapTHHE OT
JBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHUKOB

HMudpakmus ceta. dudpaknuoHHas peméTka.
53.9 YcnoBrue HaOMOICHUS TJIABHBIX MAKCUMyMOB TIPH

NaJeHUM  MOHOXpPOMAaTHMYECKOIo  CBeTa  Ha
TU(PPAKIMOHHYIO PEHIETKY

5.3.10 [Monsipuzanus cBeta

Texanueckue YCTpOMCTBA: OYKH, ny1a,
5311 (doroanmnapar, MIPOEKIIMOHHBIN amnrmapar,

MUKpPOCKOII, ~ TE€JECKOI, BOJOKOHHAas ONTHKa,
TUpaKIMOHHAs PeIETKa, TOISIPOU

[IpakTnueckue paboTsl. M3mepeHue mokazarens
5312 HPETOMIICHHUS. UccnenoBanue CBOIICTB
e n300pakenuii B auH3ax. HaGroneHue Iucrepcun

CB€Ta

DJIEMEHTBI CITIELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

['panunbt MPUMEHUMOCTH KJIACCUYECKOU
MexaHukd. [locTynaTsl TeOpUM OTHOCUTEIBHOCTH:
WHBApUAHTHOCTh MOJYJ CKOPOCTH CBE€Ta B
BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEHHA

6.1

OTHOCUTENHLHOCTD OJHOBPEMEHHOCTH.

6.2
3aM€I[J'IeHI/Ie BPEMCHHU U COKpalll€CHUC NJIWHBL

6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3b  MacChl C DJHEPrueii W HUMIYJIbCOM
6.4 CBOOOJIHOM YaCTHIIBl. DHEPTUsl MOKOS CBOOOIHOM
YaCTHULBI

KBAHTOBAS ®U3UKA

7.1

#i#Par###3JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. @Popmyna I[lmanka cBsA3M dHEpruu
711 doToHAa € ero YacToTOW. DHEpPruss U HUMITYIbC
dotona

OTxpeiTHE U uccaenoBaHue GpoTordpdexra. OnbIThI

712 A.T'. CroneroBa. 3akoHbl hoTodddexra

VYpaBHenue DiHmTelHa A QoTOdhdeEKTa.

7.1.3
«Kpacnas rpanuna» gortosdpdexra

7.1.4 Hasnenue cBera. OnbiTel [1.H. JIeOGeneBa

7.1.5 XUMHAYECKOE IEUCTBUE CBETA




7.1.6

Texaudeckue yCTpOHCTBA: (OTO3IEMEHT,
doTonaTuuk, CoTHEUHAs OaTapesi, CBETOIHO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mouens atoma Tomcona. OmbiTel Pesepdopaa mo
UCCJIEJOBAHUIO CTpoeHUs aroma. [InmanerapHas
MOJI€TIb aTOMa

7.2.2

[Tocrynater bopa. M3nydenume u mnorsonieHue
($OTOHOB TpU TIEpexoae aToMa C OJHOTO YPOBHS
HepruM Ha Jpyroil. Buapl cnextpoB. Croekrp
YPOBHEW 3HEPTrUH aTOMa BOAOpOJa

7.2.3

BonHoBeie cBoiicTBa yactull. Bomubel ne bpoiis.
Kopnyckynsipao-BonHoBoM ayanusm. dudpaxius
JJIEKTPOHOB HA KpUCTAJIIAX

7.2.4

CroutanHoe n BBIHYXXJICHHOC H3JIyUYCHHUC.
YCeTpoicTBO M MPUHIIUTT paOOTHI Jiazepa

7.2.5

TexHH4ecKue yCTpOMCTBA: CIIEKTPAIBHBINA aHAIN3
(cnexTpockom), J1lazep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTuueckue paboTHI. Habmonenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtobl HaOIIOAECHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTtkpeiTie paanoaktTuBHOCTH. OmbITEI Pesepdopaa
10 ONpEACTCHHI0O COCTaBa  PaTUOAKTUBHOTO
n3nyuyenus. CpoiictBa anbda-, Oera-, ramma-
U3JIy4eHus. BiusiHue paoakTHBHOCTH Ha KUBBIC
OpraHU3MBI

7.3.3

OTkpbITHE TIpOTOHA U HeWrpoHa. HykionHas
Monenp siapa I'eiizenOepra — MBanenko. 3apsn
aapa. MaccoBoe uncio siapa. M3oTorsl

7.3.4

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIN
Oera-pacraj. l'amma-usnyuenue. 3aKkoH
paZvoaKkTUBHOTO pacraja

7.3.5

DHeprus CBS3M HYKJIOHOB B sijipe. SIepHbIe CHITBL.
JedexT maccol siapa

7.3.6

H,I[epHBIC pCaKknuu. Z[eJ'IGHI/Ie H CUHTC3 SAJACP

7.3.7

SnepHblii  peaktop. TepMOSIEpHBIA  CHHTES.
[Ipo6nembl U MEepPCEKTUBBI SAEPHON SHEPTrEeTHKHU.
OKOJIOTUYECKHE aACIEKTHI SIIEPHON YHEPTETUKU

7.3.8

SHCMCHTapHBIC YaCTHIIbI. OTKpLITI/Ie MO3UTpPOHA.
(I)YHILaMCHTaHBHLIe B3aUMOJCUCTBUS




7.3.9

TexHudeckue yCTpOMCTBA: JO3UMETpP, Kamepa
Bunnbcona, saepHbii peaktop, atoMHasi b6omba

7.3.10

[Ipaktuyeckue pabotbl. MccnenoBaHue TPEKOB
gacTull (10 rOTOBBIM (GoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nmHoro Heba. Co3Be3musi, sipKkue 3BE3DI,
IUTAHETHI, UX BUJIUMOE JBHKEHNE

8.2

Conneunas cucrtema. [lmaHeTbl 3eMHOI TpyINIBI.
[InaneThI-TUraHThl ¥ WX CIYTHUKH, KapJIUKOBBHIC
wiageTsl. Masiele Testa COTHEYHON CUCTEMBI

8.3

Connne, ¢otochepa u armochepa. ComHeuHas
AKTUBHOCTH

8.4

Wcrounuk sueprun ConHua u 3BE311

8.5

3BE37bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, panuyc, TemIieparypa, 170.4
B3aUMOCBs3b. [[lnarpaMMa «CreKTpagbHbIA KIACC —
CBETHMOCTD). 3BE3BI TJIaBHOM
MOCIIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB) TUISt 3BE3] TJIaBHOU
MIOCJIEI0BATEIHOCTH

8.6

H###Par###BuyTpennee CTpOEHHUE 3BE3.
CoBpeMEHHBIC TIPEICTABICHUS O MPOUCXOKICHUN
u 7Borony CoJsHIIa U 3BE311. DTambl JKU3HU 3BE3

8.7

Mnineunsiii [yt — Hama 'anaktuka. CnmpanbHas
cTpykrypa ["aakTukm, pacnpenenenue 3BE31, ra3a
u neud. Ilomoxenme m  aBmwxkenue CoiHIA B
["anmaktuke. [Inockas u cepuyeckas mocucTEMbl
INamakTuku

8.8

Tuner ramaktuk. PaguoramakTukm u  KBasapsbl.
UépHbie ABIPHI B SI/Ipax ralakKTHUK

8.9

Bcenennas. Pacmiupenue Bceenennoil.  3akoH
Xab06mna. Pa3beranue ramaktuk. Bo3pact u paauyc
Bceenennoii, teopusi boabioro B3pbeiBa. Mojenb
«ropsiueit BeenenHnoit». PenukroBoe usnyuenue

8.10

MacuraGHast CTPYKTYypa Bcenennoi.
MeraranakTuka. Hepeménnsie poOIEeMBI
aCTPOHOMHUH




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMbI CpeHero oo1ero
o0pa3zoBaHus

1

ChopmMupoBaHHOCTE YMCHHI pacro3HaBaTh (DU3HUECKUE SIBJICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YyUEHHBIX 3aKOHOB

Brnanenne ocHoOBOmMoOJararOIMMu  (PU3MUECKHUMH  MOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3yIOUUMHU (PU3NUECKUE TPOLECCHI

ChopmupoBaHHOCTh yMEHUH MPUMEHSATh 3aKOHBI KJIACCHYECKOMN
MEXaHUKH, MOJIEKYIISIPHOM buznku U TEPMOMHAMHUKH,
ANEKTPOAMHAMUKH, KBAHTOBOM (M3MKHM IJs aHalM3a U OObSICHEHHS
SBJIGHUN MHKPOMHpa, MakKpoMHpa M MeraMupa, pa3jinyaTh YCJIOBUS
(rpanuIpl, 006JaCTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, OHUMATh
BceoOIuii xapakTep (yHIAMEHTAIBHBIX 3aKOHOB M OTPAaHUYCHHOCTH
UCIOJb30BAHUS YACTHBIX 3aKOHOB; AaHAJIM3UpPOBaTh (PU3UUECKUE
IPOLECChl,  HUCIONb3Yysl  OCHOBHBIE  IIOJIOKEHMs,  3aKOHbI U

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yYMEHHUSI pa3dyaTh YCIOBUS MPUMEHHMOCTH

MoJienel (GU3NUECKUX TN U MPOIIECCOB (SIBJICHHIN)

ChopmMupoBaHHOCTh yMEHHUSI pelIaTh pacdy€THBIE 3aJaud C SIBHO
3a/laHHOM W HESIBHO 3aJlaHHOW (hU3MYECKON MOJENbI0: Ha OCHOBAaHUU
aHaJlu3a YCIIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 3aJauu, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U T[OCTynatbl  (pU3MYECKHX  TEeOpUd  MPH  HCIOJIB30BAHUU
MaTeMaTHYeCKUX METOJOB pEUIeHHs 3a7ad, NPOBOAUTH pacuéThl Ha
OCHOBAaHWU HMEIOIIUXCS JaHHBIX, AaHAIU3UPOBATh pE3YJNbTaThl U
KOPPEKTUPOBAaTh  METOJbl  peHIeHHs C  y4€TOM  MOJIy4E€HHBIX

PpEe3yJIbTaTOB

Pemate kauecTBEHHEIE 3aga4du, Tpe6y}oume IMPUMCHCHUA 3HAaHUM M3
pa3HbIX pa3aciiOB HIKOJIBHOI'O KYypcCa (1)I/I3I/IKI/I, a TaKKC HHTCrpaluu
3HAaHUN U3 Apyrux npeaMeToB CCTCCTBCHHOHAYYHOI'O  HHUKIIA:
BBICTpanBaTh JIOTHYCCKYHO MLCIIOYKY paCCY)K)ICHI/Iﬁ C OHOpOﬁ Ha

N3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH 1 (1)I/I3I/I‘IGCKI/IG SABJICHHUA

Brnanenue OCHOBHBIMH METOJaMU HAay4YHOT'O IIO3HaHUs,

HUCIIOJIb3YEMbIMU B (I)I/ISI/IKCI MNpoOBOAUTL TIPSAMBIC W KOCBCHHBIC




u3MepeHus: (PU3NYECKUX BEIIMYMH, BBIOMpAas ONTUMAIBHBIA CHOCOO
U3MEPEHHUsI U HUCIOJIb3YS M3BECTHBIE METO/bl OLEHKH IOTIPEIIHOCTEH
W3MEPEHUH, TMPOBOJUTH HCCIECIOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEJIMYMH C UCIOJBb30BAaHHUEM TMPSIMBIX HW3MEPEHUH, OOBICHATH
HOJTy9eHHBIC PE3yJIbTAaThl, UCHOJB3Yysl (PU3NUECKUE TEOPHHU, 3aKOHBI U
HOHSTHSA, ¥ JIeNIaTh BBIBOJBI; COONIOAATh IpaBuia 0e30MacHOrO Tpyaa
IpY TIPOBEACHUM HMCCIIEOBAHUI B paMKaxX ydyeOHOTO KCIIEpUMEHTa U
y4eOHO-UCCIEIOBAaTEIbCKON  AEATEIBHOCTH € UCIIOJIb30BAHUEM
OUQPOBBIX ~ U3MEPHUTENBHBIX  YCTPOHCTB W JabOpaTOpPHOTO

000pyn0oBaHUs

CpopMHpOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTH HM  OIICHUBATH
MOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOW C (PU3UYECKUMH TIPOLIECCAMH, C TO3UIUN IKOJOTUUYECKOU
0€30MacHOCTH; MPEACTABICHUI 0 parMoHaATBFHOM
MPUPOJIOTIONIL30BAHUM, a  TakKKe€  pasyMHOM  HCIIOJIb30BaHUHU
JOCTVMKEHUM HAyKM W TEXHOJIOTUW IS JaJdbHEWIIEro pa3BUTHS

4eJI0BEYECKOr0 00IIecTBa

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

aHaJIM3a U OIIEHKHU JOCTOBEPHOCTHU NOJTydaeMoi nHpopMaluu

10

ChopMHpOBAaHHOCT, ~ YMEHHUM  MPUMEHSITH  OCHOBOTIOJIAraIONINe
ACTPOHOMUYECKUE TMOHATHS, TEOPUM M 3aKOHBI JJIs aHajiu3a Hu
00BsiICHEHUS! (PU3NYECKHX MPOIECCOB, MPOUCXOAALIUMX Ha 3BE3NAX, B
3BE3MHBIX CHCTEMaX, B MEXKIaJIaKTUYECKON cpele; JIBUKEHUS

HeOECHBIX TeJI, DBOJIIOLMH 3BE311 1 Beenennom




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
11O ®U3UKE

K
o1 Kona

pasaeJa/T IIpoBepsiemMblii 3J1eMEeHT COeP:KAHUA
3J1eMEeHTa
eMbl

1 MEXAHUKA

1.1 KMHEMATHUKA

MexaHu4deckoe JBHKXCHUC. OTHOCUTEITBHOCTD

111
MexaHn4yecKkoro aBrxkeHus. Cucrema orcyéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flr)=(xlr) vr ) z(z)),

TPAacKTOPIIA,

IepeMEIIcHIIE:

1.1.2 = _ = _ T
= (Ax, Ay, Az),

IyTE.
CrnokeHIle epeMelleHHil:

Ay =4, +4

CkopocTh MaTepuagbHON TOUKHU:

Ax , . )
v =— =1X,. aHAJTOTHYHO v, =),, U.=Z/.
r—

1.1.3
CrozkeHHe CKopocTeil: o, =0, + 0, -

Brruncnenue nepemMerieHys U MyTu MaTepUuaibHON TOUKU
IpY IPSIMOJIMHEHHOM JIBM)KEHUH BJIOJIb OCH X MO TpauKy

3aBHCUMOCTH Vx(t)




. . Ao .,
YCRD[JEHIIE MaTepHalIEHOI TOYKIL a4 = — =U, =
AL |y o
1.14
A o, .
a, =—2= =(uv,)’'. aHaIOIIMHO a, =(v, |, a.=(v.
LA, o ' B )
PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKECHHUE:
x(t) = xg + Voyt
X(t)
X
0
+
\Y
1.1.5
[0)¢
t
U, (t) — vgx = const
\Y
X
(t)
\Y




0x

const

1.1.6

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE:

at

x(t)=x, +u, 1+

v(t)=u, +at

a,. = const

L}."ir - L)_ll.'c = 2{.’__{ ['1-2 _Il]

L4
TIpu ABIDKEHINI B OJJHOM HAIIpaBIeHHIH IIyTh § = _L_

1.1.7

CBoboaHOE masieHne. Y CKOpeHue CBOOOTHOTO TaACHMS.

Vi

Yo o

(0] Xo (

JIBuxkeHue tena, OpOIIeHHOTO MO YTIIOM 0. K TOPU30HTY:

-
i

[.1‘{?} =x, +U,f=x,+U,cosa-f
# ,
V() =y, T Uyt + & =V, + U,sina- r— 2
: 2 2
v (t)=uv, =vy,cosa

v.(t)=v,, +gt=p,smna— gt

g.=0
g =—g=const




1.1.8

KpusosmHelinoe nBuxkeHue. JIBHKeHUE MaTePUAILHON
TOYKH I10 OKPYKHOCTH.
VYrioBas v JINHEWHAst CKOPOCTh TOYKHU:

v = wR

V=wR

[Ipy paBHOMEPHOM JIBUKEHHH TOYKH IO OKPYKHOCTH

_27‘[_2
w = = U

=T
2
2o
. LleHTpOCTpEMUTENBHOE YCKOPEHHUE TOUKHU:
v? 5
Ay = F = w“R

uc




R

. [lostHOE yCKOpEHHE MaTEepUaIbHOU TOYKH

Teépnoe Teno. ITocTynarenbHOE 1 BpalaTeibHOE

1.1.9 }
JBIDKEHHE TBEPIOTO TeIa
1.2 JMHAMUKA
121 HNuepimansuble  cucteMbl  oTcuéra. [lepBbiii  3aKkoH
o Herorona. [Ipunnun oTHocuTenbHOCTH ["anunes
Macca Tena. [InotHOCTB BeniecTBa:
_m
Py
p
1.2.2
\Y
m
1.2.3 Cuna. [IpuHIMD Cyneprno3uunu CUI:




>

FpaBHOLLeﬁCTB =F + F+..

PaBHOAEHCTB

1.2.4 Bropoii 3akon Hetotona: st MmarepuanbHoil Touku B MICO




F1 =maq

Ap = FAt




1.2.5

At
pu
F = const
F
const
-——h—
Fiz Fy,

Tpetuii 3akoH HploTOHA AJ1s1 MaTepUaIbHBIX TOYEK:

-

Fip, = —Fy

12
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1.2.6

3aKOH BCCMI/IpHOFO TATOTCHUA. CHUJIIBI HpI/ITH)KCHI/IS[ MG)KI[y
TOUYCYHBIMU MaCCaMH paBHI)I
mim,
R2

F=G

Cuna Tspxectu. LleHTp TskecTH Tena. 3aBUCHUMOCTH CHJIBI
TSDKECTH OT BBICOTBI N HaJ TMOBEPXHOCTHIO TILIAHETHI
pamuycom RO:

GMm

"9 = R + h)?




mg

(R

h)

GMm

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

F
1.2.7 "
—kx
Cuna tpenusi. Cyxoe TpeHHe.
Cuna TpeHus CKOJIbKEHUS:
1.2.8

Erp = uN




Tp

UN

Cuia TpeHus OKOS:

TP

AN

UN

Koaddumment tpenus

1.2.9

JlaBnenwue:




1.3

CTATUKA

—

F
MOMEHT CUJIBI OTHOCHTEIIFHO OCH BpaliCHUA:

M| = FI, roe | — rutedo cubr

>

F
1.31
F
OTHOCUTENIIBHO  OCH, Tmpoxojsmei uepe3 Touky O
NEPHEHANKYIAPHO PUCYHKY
[entp macc Tena. L{leHTp Macc cucTeMbl MaTepHATbHBIX
TOYEK:
> myr; + myr,+...
rI.I.M. =
m; +my+...
r
1.3.2







B oaHOpOIHOM TT0J1€ TSKECTH

(g = const)

const)
LOEHTP MaccC T€jia COBIIAAACT C €ro HEHTPOM TAXKECTU

VYcnous paBHoBecus TBEpaoro tena B UCO:

[M,+M,+...=0

1.3.3 .
|+ Fy+...=0
HHt#Par#H#
3akoH [lackans
1.3.4
JaBnenue B xxuakoctu, nokosmeiics B UCO:
P = po+ pgh
Hit#Par#H#
1.35




pgh

HEHPar#H#
1.3.6

3akoH Apxumena:

-

FApx =

Apx

BBITCCH

€CJIN TCJIO U ) KUAKOCTD IOKOATCA B I/ICO, TO

FApx -

Apx

-

_PBblTeCH

pg‘/BbITECH




pgVv

BBITCCH

VYcoBue 1iaBaHus TEN

1.4

3AKOHbBI COXPAHEHINA B MEXAHUKE

HNMnynsc MmaTeprabHON TOUKHU:

p=mv
Y
HEHPar####
14.1
m
v
I/IMHYHLC CHUCTCMBI TCI:
P=pi+pet..
HHHPar###
1.4.2




HEHParH###
1.4.3

3aK0H U3MEHEHHUS U COXpaHCHH UMITYJIbCA:

B UCO

Ap = A(pl +p2t.. ) = FIBHELLIHAt + FZBHELHHAt+' "




1BHEIIH

At




A(

2BHEIIH

At

B MCO, ecinu




, €CIIH

- -

FlBHeLLIH + FZBHeLLIH +...

I BHELH

2BHEIIH




PeakTuBHOE NBMKEHUE

F
P ariHH A7 X

14.4 Pabora cuibl Ha MasIOM MepeMelleHIH:

:1=|}?'|-|ﬂf'|-c05 a=F_-Ax

@

D
MOoOIHOCTE CHIIEL:

€CITH 32 BpeMsi

At
145
At
paboTa CHJIbI U3MEHSETCS Ha , TO MOLIHOCTh CHIIBI
AAd
P=— =F-v-cosu
ﬁf Ar—
Kunetnyeckas SHEPIHs MaTEPHAILHOM TOUKH:
. mv?  p?
KUH — 2 - 2m
1.4.6

KHH




mv

2m

3aK0H M3MEHEHHS KHHETHUSCKOM OHCPIruu CUCTCMbI

matepuaibHbix Touek: B MCO AEkun = Al + A2 + ...

1.4.7

ITorenumanpHas OHCPIUA:

JJI1 TIOTCHIHUAJIBHBIX CHJI

A12 = EIHOTeHu - EZHOTeHu_= AEI‘[OTeHLl

12




lnorenn

E
2IOTEHIT
AE
MOTEHI]
HOTCHHI/IaHBHaﬂ OHEPIHUsi MaTepHaJ’IBHOfI TOYKHU B
OJHOPOJHOM IT0JIC TSAXKECTHU:
El‘lOTeHLl =mg h
E
MOTEHI]
mgh

[ToTeHumanpHas sHeprus yrnpyro aeGopMrupoBaHHOTO
Tena:

kx?
E HOTeHL — T




MOTCHI]

kx

3aKOH U3MEHEHUS U COXPAHEHUSI MEXaHUYECKOW SHEPTHU:

Euex = B + Emmmn

1.4.8 B IICO AEyex = Agcex HeNIOTEHIL CHIT

B IICO AE,ex = 0., eClI Azcex renoresm. cux = 0
1.5 MEXAHNMYECKUWE KOJIEBAHW S 1 BOJIHBI

l'apmoHnMueckre  KoJieOaHUST ~ MaTEPHATBHOH  TOYKHU.
Ammmntyna u  Qaza  konebanmii. Kunemarmueckoe
OIHCAHUE:
x(f) = Asin( @t +0,).
v () =x/,

15.1 3

ald=(v,),=—e"x) =a +0'x=0,
IJIe X - CMEIICHNE U3 PAaBHOBECHSI.
JIMHAMHYECKOEe OMHCaHKeE:

ma, = —kx,
X




ma

—kx,
rae
k = mw?
k
mam
2
. OTO 3HAYUT, YTO
F, = —kx
F
X
—kx.
DHEPreTUIeCcKoe OTIMCaHue (3aKoH COXpaHCHHS

MEXaHUYEeCKOU SHEPrun):

-

mu‘+£_;m;jm_k4 _

2 2 2 2

CBs13b AMIUIUTYAbL KoJIeOaHMit CMCIICHUA MaTepHaHBHOﬁ

TOYKH C aMIUIMTydaMUu KoJieOaHuii e CKOpOCTH H

YCKOPEHHUS:

Upe =04, a__ =04




[lepron m yactoTa KoneOaHUI:

r=2r_1
® v

[Tepron mManbIx CBOOOJHBIX KOJICOAHMI MaTeMaTHYeCKOTO

MasiTHUKA:
1.5.2 i
T=2m |—
b
[leprox cBOOOTHBIX KOJIEOAHMIA TIPYKUHHOTO MAasITHUKA!
m
T'=2n,|—
Ik
153 Boinyxknennsle  koneOanusi. Pesonanc. PesoHaHcHas
o KpHUBast
[lonepeunsle u  mpongosbHble  BOJIHBL.  CKOpOCTB
pacrpocTpaHeHUs U JJTHHA BOJIHBI:
v
A=vT =—
v
A
vT
154
v
D
Wntepdepennyst u qudpaxiys BOJIH
1.5.5 3ByK. CKOpOCTb 3ByKa




MOJIEKVYJIAPHASA ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS ©OU3NKA

211

Mogenu cTpoeHMs ra3oB, XUIAKOCTEH WM TBEPABIX TEIL
[Iycth TepmonuHamuyeckas cucrema (Tesno) coctout u3z N

OJMHAKOBBIX MOJIEKYJ. Toraa KOJIM4eCTBO BEIIECTBA
N m
vV==—=—
Ny

rac




—9ucio ABorajapo, m — mMacca CUCTEMBI (Tena),
u

u
— MOJISIpHAs1 Macca BellecTBa

2.1.2 TennoBoe NBIKEHHE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BsanmopeiicTBue yacTHI] BEIECTBA
214 Hudody3us. bpoyHoBckoe IBUXKEHNE
2.1.5 Mogens naeanbaoro raza B MKT
CBA3b MEXIy J[AaBJICHUEM W CPEAHEH KHHETHYECKOU
JHEpruell  TOCTYNMATeIIbHOTO  TEIUIOBOTO  JIBHDKCHUS
MOJIEKYJ UaeaIbHOTO Ta3a (ocHoBHOE ypaBHeHHe MKT):
p—lm,nul zn{m&u‘ lnz
= - o, = - - = =-_— - mocT
3 3002 3
riae M0 — macca OJTHOH MOJIEKYJIbI,
N
n=—
V
2.1.6 n
\




- KOHOCHTpAaus MOJICKYJI

2.1.7 AoOcomoTHas Temrepatypa: T =t +273K

CBsi3b TeMIiepaTypsl Ta3a CO CpeIHEH KHUHETUYECKOU
SHEpPruel TNOCTYNATEIBHOTO TEIJIOBOTO JBUKEHHUS €ro

MOJIEKYIIL:

2.18

[}

mgy

[ ]

Il
[ s
;T.
~

2.1.9 VYpasnenue p = nkT

MOI[GJ'II) nacaJIbHOI'O ra3a B TCpMOJUHAMUKC!

( VpaBrerme Merreeesa — Kiareipora
| BEIpaKeHHE U1 BHYTPSHHEH JHEPTHH

VpaeHeHne MeHzeneepa — KianelipoHa (mpHMel

3aIIICcI):

pRT

pV="_RT =vRT =NKT, p=
2.1.10 H H

BeIpaskeHHe U1 BHYTPeHHell HepIi OIHOATOMHC

raza (IIpHIMeHIIMEIe (JOPMEI 3aIIIcH):

L‘=%vﬂf=%_w _3Mpr =chT=%pV

2

3aKkoH Z[aJ'ILTOHa JI1 JaBJICHUA CMECHU PA3PCKCHHBIX I'a30B!:

p=p+pt..

2111




p
2
+
N3omnpornieccrl B pa3pekeHHOM Ta3e ¢ MOCTOSHHBIM YHCIIOM
Moutekya N (C TOCTOSHHBIM KOJHYECTBOM BEIECTBA V):
nzorepma (T = const): pV = const ,
uzoxopa (V = const):
p
— = const
T
T
2.1.12
p
const

u3o0apa (p = const):

= const

N <




const

I'padmuaeckoe npencraBnenune nu3omnporieccoB Ha pV-, pT-u
VT- quarpamMmax.

OOBEeIMHEHHBII Ta30BbIi 3aK0H:

pV .
T = cons

pVv

const

JJIA ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

Hacpimmiennple M HEHACHIIICHHBIE Mapnl. KauecTtBennas
3aBUCHUMOCTDH INNIOTHOCTU U JABJICHUSA HACBIIICHHOTO IIapa
OT TEMIICpaTyphl, X  HE3aBHCUMOCTb oT 00BEMa

HACBIIICHHOT'O I1apa




2.1.14

Bnaxnocts Bo3ayxa.

OTHOCI/ITCJILHaSI BJIAXKHOCTB.:
Prapa(T)

Prapa(T)

¢_

HacChIIIapa

M

napa

M

HachILIIapa

M

napa

- Puaceimnapa (T) - Puaceimnapa (T)




(M

M3MeHeHne arperatHbiX COCTOSIHUM BEIECTBA: MCIAPEHUE

2115 Y KOHJICHCAIUs1, KUTICHUE KUIKOCTH
M3MeHeHne arperatHpiX COCTOSIHMM BEIECTBA: TUIABJICHUE
2.1.16
Y KpUCTaJUTH3aIUs
2.1.17 [IpeobOpa3zoBanue sHEPTrUHN B (Pa30BBIX MEPEXoaax
2.2 TEPMOJIMHAMUKA
22.1 TenoBoe paBHOBecHE U TeMIIepaTypa
2.2.2 Buytpennss sneprus
Tennonepenaya kak crnocod W3MEHEHUs BHYTPCHHEH
2.2.3 sHepruu  0e3  comepmieHuss  paboTel.  KoHBekmws,
TEIUIONPOBOJHOCTD, U3Ty4EeHHE
KonnyecTBo TEIOTHI.
VY aenpHas TEMI0EMKOCTH BEILIECTBA C:
Q = cmAT
224 0
CMAT
VYaensHas TemoTa napoodpazoBanus L: Q = Lm.
2.25 VnenpHas TerioTa miaBieHus A Q = Am.
VYaenwHas TemIoTa cropanus Toruea g: Q = gm
DnemeHTapHas paboTa B TEPMOIMHAMUKE:
A =pAV
2.2.6




pAV

Boruncnenune pabotsl mo rpaduky mpouecca Ha PV-

TuarpaMmme

[IepBblii 3aKOH TEPMOJUHAMUKH:

Q12 =AUyp + A1y = (U — Uyp) + Ags

12

AU

12

227 A

12

()




("]

12

Annabara:

Q12 =0= A1, = (U; —Uz) = AUy,

12

12




AU

12

2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpaTtumble npoiiecchbl
[Tpunnumne! gerictBus TernoBbix mamuH. KIT/I:
220 | "o T T oL 0
e ZHarp =Harp ZHarp
MakcumansHoe 3Hauenue KII/. [ukn Kapho:
I . —T T
2.2.10 Max N ="Mgg, = ————— =1—-_==2
Ty Taars
YpaBHEHHE TEIIOBOTO OajlaHca:
Q1 + Qz + Q3+: 0
Q
1
2.2.11




+
3 OJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE

311

OnekTpu3anusi Tel W €€ NPOSBICHUA. JIEKTPHUYECKUI
3apsaa. [Ba Buma 3apsima. DiIeMEHTapHBIN AJIEKTPUYECKUN

3apsi1. 3aKOH COXPaHEHUS JIEKTPHUIECKOTO 3apsiia

3.1.2

Bzaumopericteue 3apsinoB. Toueunslie 3apsabl. 3aKOH
Kynomna:
B OJTHOPOJ/IHOM BEIIIECTBE C TUAICKTPHUUCCKOM

IMPOHUITACMOCTBIO

F=k|q1|'|1q1 — 1 |{?1|'§":

g1 dmeg, 17

3.1.3

:‘)HGKTpI/I‘IeCKOG noie. Ero ﬂeﬁCTBHC Ha OJJICKTPUYCCKUC

3apsbl

3.14

Hanpsyk€HHOCTB IEKTPUYECKOTO TOJIA:

>

) F

qnpo61—11311?x




TIPOOHBII

Ilome ToueyHoro 3apsaaa:

q
ET:k-r-_Z




OJTHOPOJTHOE TIOJIE:

-

E = const.

const.

KapTunbl nuHui HanpsHKEHHOCTH ATUX TOJIEH

HOTGHHI/I&J’IBHOCTL SJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHOoCTh NOTEHIIMAJIOB U HAIPSIKEHUE:
A1z = q(P1 — ¢2) = —qA¢p = qU.

12

3.15

a(¢




—0A¢

qu.

I10JIC:
W =q¢
N
a4
A=—AW
:
—AW

[ToTenuman QJICKTPOCTATUYCCKOI'O ITIOJIA:

¢_ﬂ
q

HOTGHHI/IaJ'II)HaSI OHEPTrHd 3apsga B ODJIICKTPOCTATUYCCKOM




CBs13b HaprDKéHHOCTI/I IOJIA U Pa3HOCTH MOTCHIUATIOB IJIA

OJTHOPOJTHOTO 3JIeKTpocTatuueckoro mossi: U = Ed

3.1.6

[IpuHIHN cyneprno3uuy JIEKTPUYECKUX TTOJIEH:

- - -

E :E1+E2+,¢ =¢1 +¢2+




1
+
2
+
[TpoBOJHUKY B 3JIEKTPOCTATHUECKOM TOJIE.
VYcnoBue paBHOBeCHs 3apsI0B: BHYTPU ITPOBOTHUKA
Et=0
E
3.1.7
1
0
, BHYTPHY U Ha MOBEPXHOCTH MTPOBOJHHUKA @ = CONSt
318 JydnexTpuku B ANEKTPOCTATUYECKOM ToJIE.
JusnexTpuueckasi IpOHUIIAEMOCTh BEILIECTBA €
Konnencarop. DneKTpo€MKOCTh KOHIEHCATOPA!
q
C ==
3.1.9 u




DMeKTPOEMKOCTD TIIOCKOTO KOHJICHCATOPA:

£&pS

d

&€

eC




3.1.10

HapaJUIGJIBHOG COCAMHCHHUEC KOHACHCATOPOB!

q =q1+q2+...,U1 = UZ =---anapaJm _Cl +Cz+




Tapat

HOCJ’Ie,Z[OBaTeJ'IBHOC COCIMHCHHUEC KOHACHCATOPOB:

1 1 1
U=U1+Uz....q1 = q2 :”"C =C—+C—+...
nocJ 1 2




mocia




3.1.11

DHeprus 3apsHKEHHOT0 KOHIAECHCATOPA:
qu _CU?  q?

W=7 =% "




qu

Cu

2C

3.2

3AKOHBI ITOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:




TTocrosgunerii Tok: | = const

st mocrosiHHOTO TOKA ( = It

YcaoBus CYIICCTBOBAHUA SJICKTPUUCCKOI'O TOKA.

3.2.2
Hanpsokenne U u SJIC E
3akon Oma 11 yyacTKa LeMu:
U
[=—
R
I
3.2.3
R
U
DnekTpudeckoe COIIPOTHBJICHHE. 3aBUCHMOCTh
COIIPOTHBJICHUS OJHOPOJAHOTO MPOBOJHUKA OT €r0 UIMHBI U
CeUYeHUs. Y AeIbHOE CONPOTUBIICHHE BEIIECTBA.
R l
R
3.24 B
p




Ucrounuku Toka. 9JIC ucTouHmka ToKa:
ACTOpOHHI/IXCI/IJI

q

E =

q
3.25
A
CTOPOHHUXCHIT
BuyTpennee conpoTuBiieHue UICTOYHHUKA TOKA
3akon OMma 151 TOJIHOM (3aMKHYTOM) AIEKTPUYECKOM LIemnu:
E=IR +Ir, oTkyna
/ E
" Rr
3.2.6

Rr




3.2.7

[TapannensHoe coeMHEHNE TPOBOHHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—4+—+.
Ienapann Ry Ry

napaui




HOCHeHOBaTeHLHOC COCAUMHCHUC IIPOBOJIHUKOB!
U=Ul+U2+..,11=12=.,
RI'IOCJ'I = Rl + R2+...

moca




3.2.8

Rt

Pabota anextpuueckoro Toka: A = [Ut.
3akoH J[xoynsa — Jlenua:
Q = I°Rt

Ha pesucrope

UZ
R:Q:A:IZRt:IUt:Ft




Mo1HOCTh OJICKTPUYECKOT'O TOKa:

Ad
P=— =IU

Az Ar sl
TerioBasi MOIITHOCTh, BbIJEISIEMAas HA PE3UCTOPE:

2]

. LF .
3.2.9 P=I'R=—=1U
Y4 R
MouHOCTh UICTOYHUKA TOKA:
A4
Ar |, 0
CBoOOAHbIE  HOCUTENW  OJJIEKTPHUUECKUX  3apsJoB B
3.2.10 IIPOBOJHUKAX. MeXaHu3MBl NPOBOAUMOCTH  TBEPABIX
o METaJUIOB, PAaCTBOPOB U PaCIJIaBOB JJIEKTPOJIUTOB, Ia30B.
ITonynpoBoauuku. I1os1ynpoBOIHUKOBBIN JUO
3.3 MAT'HUTHOE ITIOJIE
3.3.1 Mexanudeckoe B3aUMOJICHCTBHE MAarHuToB. MarauurtHoe




noine. Bexrop  MarHuTHOM — mMHaykuud.  IIpuHnun

CYIIEPIIO3UIMU MAarHUTHBIX MOJICH:

B = Bl +Bz+

JInaun HHAYKOUU MAr"duTHOTO IIOJIA. KapTI/IHa JIMHUI
WHAYKIIUU MAarduTHOTI'O OJIA IIOJIOCOBOTI'O 151

HO)IKOBOO6pa3HOl"O IIOCTOAHHBIX MarHuTOB

3.3.2

OnpIT 3pCTe)la. MarsuTHoO€ II0Jie MMpOBOAHUKA C TOKOM.
KapTI/IHa JIMHUH HHAYKIOUU MAr"tuTHOI'O IOJIA IJIMHHOTO

mpsaMoro IIpOBOAHHKA n 3aMKHYTOTI'O KOJBIEBOTO




IIPOBOJHMKA, KaTYILIKH C TOKOM

Cuna Amnepa, e€ HallpaBJIeHUE U BEJINYUHA!
F, = IBlsina

F
A
3.3.3
IBlsina
, TJIE 0. — YrOJI MEXK]ly HalpaBJIEHUEM MPOBOJIHUKA U BEKTOPOM
B
B
Cuna JlopeHiia, €€ HanpaBJICHHE U BEJIUYUHA:
Fnop =1 q | vBsina
F
Jlop
3.3.4 -
| gl vBsina

TZI€ 0L — YTOJI MEXAY BEKTOPAMHU

>

14




v

. I[BI/I)KCHI/IC 3ap$[)K€HHOI\/JI JaCTHUUBI B OJHOPOAHOM MAarHuTHOM
I1O0JIC

3.4

OJIEKTPOMATHUTHASA UHAYKOUA

[ToTok BeKTOpa MarHUTHOM MHTYKIIUH:

® = B,,S = BScosa

(6))
B
n
3.4.1
S
BScosa
7 B
1/
G 79
3.4.2 SIBnenue sanexkrpomaruuTHOM MHAYKIMHU. D/1C nnayknuu
3aKOH 3eKTpoOMarHuTHOW nHayKuu Papanes:
AD
3.4.3 E = :—(I:I;
Af Af—0




3JIC uHAYKIUY B IPSIMOM TIPOBOIHUKE UTUHOI |,

ABKYHIEMCS CO CKOPOCTBIO

-

v
\'
WLl
(
3.4.4
\'
1

)

B OJJTHOPOJTHOM MarHUTHOM MoJjie B:
| E; |= Blvcosa




Blvcosa

, TJIE 0. — yroJl MeXxay BeKTopoM B u Hopmaiibio

K IIJIOCKOCTH, B KOTOpOfI JIC)KAT BEKTOPLBL

>
>

lnv

; €CITH

4




, U
v
Vv
TO
| E; |= Blv
| E
[
Blv
3.4.5 [IpaBuiio Jlenma
NHayKTHBHOCTB:
L= )
T
L

3.4.6




, uma © = LI.
Camounaykiusa. C caMOUHIyKITUU:

Al
E,.J:—L—L =-LI,
Aty

3.4.7

3Hepr1/1${ Mar"dvTHOTIO ITOJIA KaTylIKHU C TOKOM:

W_LI2
L=

LI

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHUA 11 BOJIHbI

351




KoneGarenbubiit koHTYp. CBOOOIHBIE >IEKTPOMArHUTHBIC

KoJe0aHus B UA€aTLHOM KOJIeOaTeIbHOM KOHTYpE:
[a(1) = Gumesin{ o + )

11['{] =g, =4, cos( wt+@y) =1 cos(at +q)

®opmyna TomcoHa:

T =2nVvLC
T
2
LC
, OTKyJa
2n 1
w=—=—
T +LC
w
T

2




LC

CBs3p aMIIUTYIBl 3apsifia KOHJEHcAaTopa C aMIUIMTYI0H
CWJIBI TOKa TpH  CBOOOJHBIX  AJIEKTPOMAarHUTHBIX

KOJe0aHUAX B nacaJIbHOM KoJie0aTeIbHOM KOHTYpPC€:

Do = —

£}

3aKOH COXpaHEHUS SHEPrUU B UJICATHHOM KojeOaTeIbHOM

KOHTYpE:
3.5.2
3.5.3 BriHyXI€HHBIC 2JICKTPOMArHUTHBIC KoJieOanus. Pe3onanc
Ilepemennbii  Tok.  IlpowsBoacTBO,  mepegadya u
noTpediieHue EeKTPUUECKON SHEPTUU
3.5.4 . . . .
cu- LI CU" Lr-
+ = M = X — const.
2 2 2 2
CaoiicTBa AIIEKTPOMArHUTHBIX BOJIH. Bzaumnas
OpUEHTAIMsI BEKTOPOB B JJIEKTPOMArHUTHOW BOJHE B
BaKyyMe:
355 E1lBlc




1
B
1
c
356 [xama JJIEKTPOMAarHUTHBIX BOJIH. [Ipumenenune
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA
361 [IpsimonuHelHOE pacnpOCTpaHEHHE CBETa B OJHOPOIHOU
cpene. Toueunslit uctounuk. Jlyu ceeta
3aKOHBI OTPAXKEHHUS CBETA.
a=pf
a
3.6.2
alp
T77777 77777
3.6.3 [Toctpoenue n3o6pakeHuil B IIIOCKOM 3epKalie
3aKOHBI IPEJIOMIIEHUS CBETA.
3.6.4
[Ipenomnenue ceera:
nysina = nysinf.




sina
n
2
sinp.
AGCOIOTHBIN MMOKa3aTeab NPEIOMIICHHUS:
c
Nage = —
abc v
n

abc

OTHOCUTENBHBIN MOKAa3aTeNb NPETOMIICHHUS:
np, 1

nOTH
1 U2




OTH




XoJ tydel B Ipu3Me.
1"1 = 1'2 - 'H].}']. = .”2}.2
COOTHOIIIEHHE YacTOT U COOTHOIICHHE JJIMH BOJIH IIpH

nepexoa€ MOHOXPOMATUUYCCKOTO CBETAa 4YCPE3 TIpPaHUIY

pazzerna AByX ONTUYECKUX CPe/l:

nHy<mn )

ny

unp

[TonHOE BHYTpEHHEE OTpasKEHUE.

[IpenenbHBIN yroa MOJIHOTO BHYTPEHHETO OTPAKECHHUS:

. 1 np
Sinay, = =—
Noru n

Sino.

3.6.5 w

OTH




C06Hpa10mne U pacCcCUBAIOIIMEC JIMH3BIL. Tonkast nuH3a.

CDOKYCHOC PACCTOAHUC U OIITUYCCKAA CHJIA TOHKOM JIUH3HI:

3.6.6 =




3.6.7

®opmysia TOHKOM JIMH3bI:

Q-

|~
| =




VYBenuueHue, JapacMoe JIMH30M:

h 1f1
'=w="a

| fl




d T

A5 [

F\ h
f

4

B cnyuae paccenBaroniei JuH3bI:

3.6.8

1
D0O=F =—-0,
DO




| fl

Xox myda, MPOUIEANIETro JIMH3Y MO MPOU3BOJIBHBIM YIIIOM
K e€ rinaBHOM ontuyeckoit ocu. [locTpoenne nzo0OpakeHuit
TOYKH M OTpe3Ka MPsIMO B COOMPAIOLIUX U PACCEHBAIOIINX

JJMH3aX U UX CUCTEMAxX

doroanmapaT Kak onTudeckud mpubop. I[ma3  kak

3.6.9

onThyeckas CUCTEMA

WNurepdepeniiuss cBeta.  KorepeHTHbIE  MCTOYHHKH.
3.6. VYcnoBust HaOMoOIEHUST MAaKCUMyMOB W MHHUMYMOB B

UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX




KOTCPCHTHBIX UCTOYHUKOB:

!
MaKCHMYMET — A=2m—, m=0,%1

e

v
MITHIIMYMBI — A= 21;;+1_];, m=0,£1,£2 £3 _

Y

Hudpakaust cBeta. [JudpaknuonHas pemérka. YcClIoBHE
Ha6JIIOI[eHI/I$I TJIaBHBIX MAaKCUMYMOB IIpyU HOPMAJIbHOM
NagcHNu MOHOXPOMATUYECKOIO CBETA C HHHHOﬁ BOJIHBI A

Ha pemméTKy ¢ neproom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,...

dsing

3.6.11 m




3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3MKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIU3M

411 I'umoresa M. ITnanka o kBantax. @opmyma [Tnanka: E = hv
®oToHbl. DHeprus GoToHa:
E=hv= he _
=hv=—=pc
E
hv
A
hc
412

pc

Nmnynsc dpoToHAa:




hv

413 ®oroadpdexr. Ombitet AL CroneroBa.  3aKoHBI
o ¢dororddekra
VYpaBuenue DifHirelHa 111 GoTordpdexra:
414 E¢0T0Ha = ABbIXoAa + Eymax,




¢dorona

ABBIX01a
+

KHHMax

e,

¢dorona

hc




hv

Apiixoma = thp =

BBIXOJIA

kp

Kp

hc

Exwumax =

KHHMax

2
mv max

2

hc
Awp

= eU3arI




mv

max

eU

3arn

JlaBneHue cpera.

I[aBJ'IeHI/Ie CBCTa Ha IIOJIHOCTBIO OTpaAXKaAr0OUIyHO

415 NOBEPXHOCTh M Ha  TOJHOCTBIO  IOTJIOIIAIONIYIO
MOBEPXHOCTh
4.2 OU3SNKA ATOMA
42.1 [InanerapHas Moenb aroMa
[Moctynatel bopa. M3nyuenue u normnomieHne GOTOHOB MpHU
Mepexo/Jie aTOMa C OJTHOTO YPOBHS DHEPTHH Ha JPYTOil:
4.2.2 he

hv =—= |E" —E

MR n

™m
Y




4.2.3

JIuHelyaTele CIEKTPBI.

CnekTp ypoBHEH SHEPTUU aTOMa BOJOPOJA:

E = ﬂ, n=1,23 ..
n
4.3 OU3NKA ATOMHOI'O AJIPA

431 Hyxnonnas monens sigpa I'eiizen0epra — MBanenko. 3apsin
anpa. MaccoBoe uncio saapa. M3oTonsl
PagnoakTuBHOCTE.
Anba-pacnam:
X5 Y+ JHe
bera-pacnan.
DNeKTpOHHBIN B-pacna:

4.3.2

A A 0 -
X7, + je+v,
[TosurponHsIii B-pacnan:
A A 0= o,
sX—=>0Y + e+ v,

[Mamma-uznydenue

4.3.3

3aKoH PaIUOAKTUBHOI'O pacliiajia:

-t
N(t) = Ny * 2T

N(®)




[Tycth M — Macca pagroakTUBHOTO BenecTBa. Toraa

-t
m(t) =mg * 2T

m(t)

4.3.4

HI[CpHBIC pCaKkIuu. Z[eJ'ICHI/IC N CUHTC3 SAJCP
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