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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 (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit ~ ®depepariuu,  peaiM3yOMMX  OCHOBHbIE  0Opa3oBaTENIbHbBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0ydaromMXcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKK YriiyOJIEHHOTO YpPOBHSI IO3BOJIAET pean30BaTh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodecCUOHANTBHOTO O00pa30BaHUs MO Pa3IUYHBIM  (U3HKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yrryOnéHHoM  ypoBHe). HayuHo-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
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 MO T'0JIlaM 00YJICHHUS;

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

[Iporpamma no ¢u3uMKe HMEET NPUMEPHBIA XapakTep M MOXKET OBITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOA0B K TMpenojaBaHui0 (PU3MKKM HAa YriayOJIEHHOM YpOBHE IMpHU YCIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromieMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOPa3yOINi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HaHUN ONpEeNeNnuyio Xapakrep U OypHOEe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydarouierocsi, B pOopMUpPOBaHUE YMEHHU MPUMEHSTh Hay4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

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

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEM KypcC SIBISETCS JIOTHYECKHU
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 (Qu3nmyeckux Teopuil. Bemymmum B Kypce sBISeTCS
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHEeM OOIECTBAa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

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

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKM W TEXHOJIOTHM, a TaKXKe OOCYXIACHUS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MIPUHIIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BAHUH CAMOCTOATEIBHOIO SKCIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopatopHbie pabOThl U paOOThl MpakTUKyma. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoil cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MIEHHOTO BH1a 0€3 MOMIAroBON HHCTPYKIIHH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIBHOTO MpoIiecca UCXO0Is U3 0COOEHHOCTEN MOYPOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbimoe BHUMaHWE yHAENACTCA PENICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOI0 pasliesia Kypca, Tak U
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznuecKkoi MOIENH ISl CUTYyalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kaOuHera. B kaOuHere (u3MKKM JOMKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalimoHHOe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlabopaTtopHoe 000pyJaOBaHUE JUIsl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



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

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE WX MHTEJUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTE;

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

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyH/TaMEHTAIbHBIX 3aKOHOB (DU3HKU;

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

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

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

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

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

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznuecKkux SBICHUA B MPUPOAEC U JUISI NPUHATUS TPAKTHUYECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MojENnU, aJeKBATHOM YCIOBHUAM 3aJayd, B TOM 4YHCIE 3ajad
WHKXEHEPHOI'O XapaKTepa;

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

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(Gu3nYecKnXx OSKCIEPUMEHTOB, AaHajdW3a U UHTEepHpeTanuud uHpopMaIui,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

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



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu OPI'OC COO yrnyOn€HHBIN ypOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

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

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YUYUTENb JAENaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

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

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

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOEC TENO0, HWeadbHas KUAKOCTb, HACANIBHBIM Ta3, TOYEUHBIN
3apsin). ['unoreza. @usnyeckuil 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cwibl TOKAa M HAaNpsKEHWS B LEMU MOCTOSHHOTO TOKa TMpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTU MATEPUATIBHOU TOYKH OT BPEMEHU U UX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



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

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKECHHE CHApsIOB, LEMHbIE, IIECTEpEHYATHIE W pPEMEHHBIE NEpEAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
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 PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

N3yuenue pBmXeHHs Tena, OpOIIEHHOTO Topu3oHTanbHO. IIpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

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

HccnenoBanue 3aBUCHMOCTH Teproaa OOpallleHHs KOHMYECKOTO MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproTOHA 111 MatepraibHOM TOUYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT Treorpaduyeckod MmUpPOTHL. J[BHKeHHe
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapdunuent tpenus. Cuina CONpOTUBICHUS TPU ABUKEHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. 'mapocrarnueckoe nasienue. Cuna Apxumena.

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

Jemoncmpayuu.

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

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOIIEH  MOPUIOKEHHBIX K  Tely CHI ¢
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJACHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHHU JIBIKEHHS Opycka Io
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
NErKkuii 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. I[locTtymatenbHOe M BpamaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBUl paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmiynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHaIbHbIX TOUEK. LleHTp Macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCAa B EHTPAIbHBIX MOJIAX.

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

MOIIHOCTh CUIIBI.

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



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
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
SHEPTUU CUCTEMBI TEJl. 3AKOH COXPAaHECHUSI MEXaHUYECKON IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm s HAEaTbHOM XKUJAKOCTH 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 IBUKEHUE.

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 pabomot, npaKmukKym.

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 coXxpaHeHUsI 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. MouiekyasipHasi pusuka ¥ TepMOAMHAMHMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddysus. bpoyHOBckoe ABWKEHHE. XapaKTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJIKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIECTBA HAa OCHOBE 3THUX



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

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

Mogenb 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
ujealbHOM Ta3e C TIOCTOSHHBIM KOJIMYECTBOM BemlecTtBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHYECKONU TEOPUH UJaTBLHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydYeHUEe HAHOMATEPHAIOB.

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 U30MPOILIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

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

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIUHAMUAYECKON CHUCTEMBI. BHeIHME 1 BHyTpeHHUE napamerpsl. [lapameTrpsr
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



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

Mopens wnaeampHOro ra3a B TEPMOJMHAMMKE — CHCTEMa YpPAaBHEHUN:
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.

KBa3zucratnueckue 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, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BeElIeCTBA. YpaBHeHHE Maliepa. VYaenbHas TEMIoTa CropaHus
TtoriuBa. Pacu€r konmmyecTBa TEmNIOTH mpu Temonepenade. [lonstue 06
aanabaTHOM mpolecce.

IlepBeii1  3ak0H TepMoAMHaMUKU. BHyTpeHHsst oHeprus. KomuuecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanadaTa. AOCONIOTHAS TeMIIEparypa.

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, NW3ENbHBIH M KapOIOpAaTOpHbIM JBUTaTeiH, MapoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue temnepaTypsl IpH aquabdaTnyecKoM pacIliipeHu .

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaeapHON TEIUIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue u kuneHue. YJelnbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHHUS OT JIaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

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

Hedopmanmu TBEpHoro tena. Pactsokenue u cxatue. Caur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

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

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

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

TexHuuecknue yCTPOMCTBA M TEXHOJIOTUYECKHE IPOLECCHI:  KUJIKUE
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 KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns 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 3apsfaoB. I[IpoBOINHMKH, MAMDIIEKTPUKA U  IOJYHIPOBOJIHHKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

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

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

HanpspbkéaHocts  anekTpudeckoro  mosis.  [IpoOubeiii  3apsan.  Jluaum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojs. CBA3b 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. Ilose paBHOMEpPHO 3apsKeHHOM
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

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

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTh BELIECTBA.



Konnencarop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH IIOCKOIO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3aps>KEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MMEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

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

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBAaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO TOKa. MCcTOYHMKH
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.

[TocnenoBaTenbHOE, MapaLICNIBHOE, CMEIIAHHOE COCIUHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



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

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

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

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIbTMETP, PEOCTAT, CYETYUK IIIEKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

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 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

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

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

UccnenoBanune 3aBUCUMOCTH CHJIBI TOKA OT HaMNpsDKEHUS JJIs  JIAMITbI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

NccnenoBanne pa3HOCTU MOTEHLIHMAIOB MEXIY MOJIOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIOB. 3aBUCHUMOCTb COINPOTUBICHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
NoJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

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

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

TexHuyeckue yCTpOMCTBA U IIPAKTUUYECKOE IPUMEHEHUE: TIa30paspsIHbIe
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, nPAKmMuKym.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

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

MexnpeaMeTHbIe CBA3H.

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

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



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

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

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

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

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

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

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHATHBIX TOJIEW. JINHUM MarHUTHOM MHAYKIIWH.

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

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM noJjie. PaGoTa cuibl JlopeHna.

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



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENU 3JIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

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

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

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAykuuu. 3aKOH JJIEKTpOMarHUTHOW wuHAyKiuu Dapanes.
Buxpeoe snekrpuueckoe nosie. Toku Pyko.

OJC uHAYKUWM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

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

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

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

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

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

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON WHIYKIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensuasa cucrema. CBoOOIHBIE KOI€OaHUS.

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

Amvmntyna u (aza konebanuid. CBsI3b aMIUIUTYIbl KOJEOAHUN HCXOJTHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

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

[TonsiTue o 3aryxarmux Kojaebanusx. BeiHyX1eHHBIC KoeOanus. Pe3oHaHc.
PezonaHncHas xpuBas. BiusgHue 3aTyxaHWss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

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

UccnenoBanne koneOaHuWi rpy3a Ha MacCHUBHOM TPYKHUHE C LEJbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

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

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxkcnepumenm, naoopamopmuie 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.

HccnenoBanue yObIBaHUS aMIUTUTY/bI 3aTyXaOIUX KOJIEOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCaTopa ¢ aMIUTMTY0M CUITIbI TOKA B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CHUJIBI TOKAa W HANpsHKEHUS MpU pa3iuyHoi (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

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

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

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

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

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

I'enepaTop He3aTyXarOUIMX JIEKTPOMArHUTHBIX KOJIEOaHHI.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpPOCTh pacnpOCTpaHEHHs M JJWHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3TYYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

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

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

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

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

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne naTepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
pesioMIIeHUE, O pu3anus, Tudpakius, “HTephEpeHITHS.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

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

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

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

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

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepUuYecKOr JTUH3bI OT €€ I'€OMETPUU U OTHOCUTEIIBHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

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

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

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON 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 cBeta. JudpakiumoHHas peméTka. YcCIoBHEe HAOIIOACHHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKUHUOHHBINA ammapar, MPOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne XxXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAJLIECIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenue nudpakiilmOHHOTO CIIEKTpA.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBUCHUMOCTH (POKYCHOTO PACCTOSIHUS OT BellecTBa (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 TeNEeCKOMUYECKUX 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
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

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

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3bp MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTULIBI. DHEPrUs
MTOKOSI.



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 YACTHUI] 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. 3akonbl porodddexra. YpaBHeHHE
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 BonHb! ne bpoitis u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

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

TexHuueckne YCTpOMCTBAa W TEXHOJOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBIEHUS  MHOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOJIUO]] 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 3HEPTUH 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 aTOMapHOTO BOJIOPOAA U U3MEpPEHHUE
nocTostHHOM PunGepra.

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

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio aapa. M3otomsl.

PannoaktuBHOCTh. Aunb(da-pacnajn. DNEKTPOHHBIH M 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. [denenue u cuntes saep. AnepHsie peaktopsl. [IpoGaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTaJbHbIE B3aUMOJAECUCTBUS. 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
Bunibcona, 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.

Macmra0bnas ctpykTypa Beenennoil. MeraranakTuka.

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.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEOopHus, HaONIOZCHUE, OSKCIEPUMEHT, MOJCIMPOBAHUE, MOJIeNb, 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 IPOU3BOACTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEJI, MEXaHM3Mbl OOpAa30BaHMSI KPUCTAJUIMYECKONW PpEETKH, CIEKTPAIbHBIN
aHaIN3.

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

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



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHUKHY, SIJIEpHAst SJHEPTeTUKA U DKOJIOTUYECKHUE 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, MPUCYIIETO (PU3NYECKOM 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 TUTAHBL;

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 JIEMCTBUI B OKPYXXAKOUIECH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

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

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

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

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

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUA
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 TEPMHUHOJOTHUCH, KITFOYEBHIMHU MOHITHSIMUA 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 IMO3HAHUS,

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 CBSI3M W aKTyaJM3UpOBaTh 3ajady,
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 JIOCTOBEPHOCTDH, 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;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

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

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CPEACTBA HWH(DOPMAIMOHHBIX 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 BHEYPOUHOU
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 3HAUUMOCTH;

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

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

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

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

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

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

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

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

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



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

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

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

YMETh OLICHMBATh PUCKU U CBOCBPEMEHHO NPUHUMATH PELICHUA MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

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

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUA,  BKJIIOYAIONIETO  CIHOCOOHOCTh  TOHMMATh  CBOE

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

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

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

OMIIATUHU, BKIIOYAIOMIEH CIOCOOHOCTh TMOHMMATh  AMOIMOHAJIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



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

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
AKOJIOTHYECKOM, COLMANbHOM M OATUYECKOM cdepax AesTeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKUA U TEPMOJUHAMUKHU, POJIb (PU3MUECKON TEOPUHU B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJHOE majeHue, alOCONOTHO ymopyras jaedopmalus, aOCOIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UeaJbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pasnuuath yCJIOBHS (TpaHUIbI, 00JacTH) MNPUMEHUMOCTU (HUINUECKUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBsI3b PabOTHI CUJIBI C M3MEHEHHEM MEXaHHYECKOW JHEprud,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUS UMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

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



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

aQHAJU3UPOBATh W  OOBSACHATH DJICKTPUUECKUE SBJICHUS, MCIOJIb3YS
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUYECKHW BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma JJjisi ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
nepeMeNIeHue, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Jla U CUCTEMBI TEJ, CUJIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3eMiaéid BOMM3U €€ TMOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasl BIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEMIOBOIO
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMUYECKOE JIBMKCHHWE, TEIUIOBOE JBWKCHUE YacTUL BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJTIOTHBIX TMOTPEITHOCTEH U3MEPEHUH, JIeaTh BBIBOIBI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI TIO MPOBEPKE MPEITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO OJKCIEPUMEHTAa, MpPaKTHKymMa W  yd4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
(du3HUecKol MOJICIbI0: HAa OCHOBAaHWM aHaJM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeH s 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MUMEIOUIUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

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

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

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENTHPHOCTH YEJIOBEKA, CBSI3aHHOW € (PU3WYECKUMH TMpOIeccamMu, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iiMyHble cocoObl paboThl ¢ MH(popManuen (puzndeckoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAYYHO-TIONYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABATEJIbHbIE yMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

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

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

K xouny oOyuenust B 1l knacce mpelMeTHblE pe3ylbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOW KapTWHE MHpa, POJIb aCTPOHOMHUH B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJNHAMUKY, CHEUUAIbHOW TEOPUU OTHOCUTENBHOCTH, KBAHTOBOW
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (ABJIEHUM): OJHOPOJHOE DJIIEKTPUUYECKOE U OJHOPOJHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIEIH CBETA;

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



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJOXKEHUS M 3aKOHbl JJIEKTPOAUHAMHUKU U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM 1€ CO CKOPOCTHIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO MOJIs, MOTEHIMA 3IEKTPOCTATUYECKOTrO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IPOBOJIHUKA C TOKOM, PEISITUBUCTCKHIM MMIIyJIbC, IIOJHAs 3HEPTus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

OOBSICHATHL  OCOOEHHOCTHM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Ju(pakuusi, JIUCHEpCUs, IOJHOE BHYTPEHHEE OTpakeHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

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

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

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
IPOUCXOIAIIMX B 3BE31aX, B 3BE3HBIX CHCTEMAaX, B MEXKIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAHOBKY, (PUKCHUpOBAaTh  pe3yibTaThl  IOJYYEHHON  3aBUCHMOCTH



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

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

OIKCHIBATh METO/IBI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEITBHBIX YCTPOICTB U 1a00OPaTOPHOTO 000PYI0OBaAHMS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTHU U TOCTYJaThl (PU3MUYECKUX TEOpUi
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTth KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NPUMEHEHUs 3HAaHUN 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;

UCMOJIb30BaTh TEOPETUUYECKHE 3HAHMS JUIsl OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAKXKE Pa3yMHOM HCHOJB30BaHUU JOCTH)KCHUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM MCHOJb30BaTh COBPEMEHHBbIE HH(GOPMAIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

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

paboTaTh B TPYIIIE C KCIOJHEHHEM pa3JIMYHBIX COIMATIBLHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IPOSIBJISATh MOTUBAIIMIO K Oyayiel npohecCHOHAIIBHOU JeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME



https://m.edsoo.ru/C0T5G3P6X
https://m.edsoo.ru/U9A7G0N8D

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (I (PPOBbBIE)

Ne i/ Kourpoububie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoTsbI padoThI
Pazgen 1. DJIEKTPOANHAMUKA
11 MarnuTHO€ nose 14 https://m.edso0.ru/A900X4T2V
1.2 DNeKTpOMarHuTHAasE MHAYKLNS 13 1 https://m.edsoo.ru/UON2POT6H
Hroro no pazgeny 27
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 Mexannyeckue Koyie0aHus 10 https://m.edsoo.ru/K1L1D0L8J
2.2 DNeKTpOMarHUTHbIE KoJeOaHus 15 https://m.edsoo.ru/H6D3K8DSE
2.3 Mexariiieckite 1 S1EKTpOMArHHTHbIe 10 1 https://m.edsoo.ru/N209RIH7X
BOJIHBI
2.4 OnTHka 25 1 https://m.edso0.ru/DOC7Q9W3B
Hroro mo pazaeny 60
Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
3.1 Ocnosel CTO 5 1 https://m.edsoo.ru/F1Z27S2G2K
Hroro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOTHOBOM Tyanu3m 15 https://m.edsoo.ru/X1M5H5Z4T
4.2 ®duznka aToma 5 https://m.edsoo.ru/F4K2T423Z
)
4.3 qaliil;a ATOMHOTO SIpa 1 SHCMCHTapHbIX 5 https://m.edso00.ru/C2G6W6K4A



https://m.edsoo.ru/A9O0X4T2V
https://m.edsoo.ru/U0N2P0T6H
https://m.edsoo.ru/K1L1D0L8J
https://m.edsoo.ru/H6D3K8D8E
https://m.edsoo.ru/N2O9R9H7X
https://m.edsoo.ru/D0C7Q9W3B
https://m.edsoo.ru/F1Z7S2G2K
https://m.edsoo.ru/X1M5H5Z4T
https://m.edsoo.ru/F4K2T4Z3Z
https://m.edsoo.ru/C2G6W6K4A

Uroro mo paznueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12 https://m.edsoo.ru/B3T9D4TIN

Hroro no pazgeny 12

Pazznen 6. ®PU3HUECKHWI MPAKTUKYM

6.1 Ou3NUeCKuil MPaKTHKYM 16 16 https://m.edsoo.ru/E9X2G8K5N

Wroro mo pazueny 16

Paszpen 7. OBOBITAIOIIEE IIOBTOPEHUE

Cucrtemaruzanusa 1 0000IIeHne
7.1 HIpSAMETHOTO COHep}KaHHfI 1 OTbITa 15 https://m.edsoo.ru/B4EOGI9F8D

NESITeIILHOCTH, TPHOOPETEHHOTO MTPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos

Hroro mo pazgeny 15

PezepBHoe Bpemst 10 https://m.edsoo.ru/U9B9H4J1E

OBUIEE KOJIMYECTBO YACOB I10 170 4 16

[MPOI'PAMME



https://m.edsoo.ru/B3T9D4T9N
https://m.edsoo.ru/E9X2G8K5N
https://m.edsoo.ru/B4E0G9F8D
https://m.edsoo.ru/U9B9H4J1E

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/ibHbIe pecypchl

®dusznka — pyHIaMeHTaJIbHas HayKa
0 IIpUPOJE

01.09.2026

https://m.edsoo.ru/I0S1E3Q7I

Hayunsb1it MeTo1 mo3HaHUS U
METO/IbI UCCIIEIOBAHUS (DU3UIECKUX
SABJICHU

02.09.2026

https://m.edsoo.ru/Y7B1P2J7J

DKCIEPUMEHT U TEOPHUA B MPOIIECCE
no3HaHus npupoasl. Habmonenne
1 DKCIIEPUMEHT B (PU3HUKE

02.09.2026

https://m.edso0.ru/X1B7G702U

Crioco6b! u3MepeHus GPU3NIECKUX
BEJIMYUH

03.09.2026

https://m.edsoo.ru/P7V3L7TOY

AGCOIOTHAS M OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHU I
(bu3MYECKUX BETMYHH

03.09.2026

https://m.edsoo.ru/N2N7U7W7K

MopenupoBanue B ¢pusuke. Ponb u
MecTo (PU3UKU B GOPMUPOBAHUHT
COBPEMEHHOU HayYHOU KapTUHBI
MUpa, B IPAKTHYECKOU
JeSITeNbHOCTH JIIOeH

08.09.2026

https://m.edsoo.ru/D8F5NOUOL

MexaHn4uecKoe IBIKEHHUE.
Cucrema orcuera.
OTHOCHTENBLHOCTh MEXAHUYECKOTO
neuxkeHus. [Ipsmas u oOpatHas

09.09.2026

https://m.edso0.ru/G4T8G0V6M



https://m.edsoo.ru/I0S1E3Q7I
https://m.edsoo.ru/Y7B1P2J7J
https://m.edsoo.ru/X1B7G7O2U
https://m.edsoo.ru/P7V3L7T0Y
https://m.edsoo.ru/N2N7U7W7K
https://m.edsoo.ru/D8F5N0U0L
https://m.edsoo.ru/G4T8G0V6M

3aga4u MCXaHUKH

Pannyc-BexkTop MarepuanbHOU
TOYKH, €r0 IIPOEKIUU HA OCH
KoopauHar. Tpaekropusi.
[lepememienue. Cxkopocts. Mx
MIPOEKIIUY HA OCU KOOPJAUHAT

09.09.2026

https://m.edsoo.ru/P2N80O8G3F

PaBHOMEpHOE ITpsAMONIMHEHOE
nsuxkeHue. ['paduyeckoe onvicanue
PaBHOMEPHOTO MPSIMOJIMHEWHOTO
JBUKECHUS

10.09.2026

https://m.edsoo.ru/Q1P5M4L7E

10

CrnoxeHue nepeMeleHnii u
ckopocrteid. Pemenue 3agau

10.09.2026

https://m.edsoo.ru/D2V5X0U0W

11

HepaBHOMepHOE 1BMKEHME.
MrHoBeHHast CKOPOCTb.
Yckopenue. [Ipsmonuneitnoe
JBUKEHHE C ITOCTOSITHHBIM
YCKOpPEHUEM

15.09.2026

https://m.edsoo.ru/C213U100N

12

I'padmyeckoe onucanue
MPSIMOJIMHEHHOTO IBUKECHHUS C
MIOCTOSIHHBIM YCKOPEHUEM

16.09.2026

https://m.edsoo.ru/W708J0F8U

13

CBoboaHoOe majienue. Y CKopeHue
CcBOOOIHOTO HaJeHMs. 3aBUCHMOCTD
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS
OT BPEMEHH M MX TpaduKu

16.09.2026

https://m.edsoo.ru/K5H8X3Z8N

14

JIBr>xkeHue Tela, OpoIIeHHOro o/
YIJI0M K TOPU30HTY

17.09.2026

https://m.edsoo.ru/P6B6V2M6S

15

KpuBonuHeliHOE IBUXKEHHE.
JIBUKEHME 10 OKPYKHOCTH.

17.09.2026

https://m.edso0.ru/O7B9G5C5V



https://m.edsoo.ru/P2N8O8G3F
https://m.edsoo.ru/Q1P5M4L7E
https://m.edsoo.ru/D2V5X0U0W
https://m.edsoo.ru/C2I3U1O0N
https://m.edsoo.ru/W7O8J0F8U
https://m.edsoo.ru/K5H8X3Z8N
https://m.edsoo.ru/P6B6V2M6S
https://m.edsoo.ru/O7B9G5C5V

VYrioBas v JIMHEWHAs: CKOPOCTb.
Ilepuon u yacrora.
LleHTpOCTPEMUTENILHOE U TIOJIHOE
YCKOpEHHUe

16

KonTtposnsHas paboTa o teme
"Kunemartuka"

22.09.2026

https://m.edsoo.ru/P9D8U7B5H

17

[IepBbiii 3ak0H HproTOHA.
NHeprnanpHbIe CUCTEMBI OTCUETA.
[IpuHIHAIT OTHOCUTENBHOCTH
lNanmnes. HennepumanbHbie
CUCTEMBI OTCUETA

23.09.2026

https://m.edsoo0.ru/R7TH8K7K9T

18

Cuna. PaBHOA€NCTBYIOIIAs CHia.
Bropoii 3akon Herotona. Macca

23.09.2026

https://m.edsoo.ru/W9H405J1M

19

B3aumoperictue Ten. Tpernit
3akoH HeroToHa

24.09.2026

https://m.edsoo.ru/Y9A4K9I2V

20

[IpuHIHT CyNIEpIIO3UITUN CHUIT.
Pemenue 3agau Ha npuMEeHEHUE
3aK0HOB Herotona

https://m.edsoo.ru/B2A9S1G2Y

21

3aK0H BCEMHUPHOTO TATOTCHHUSI.
DKBUBAJICHTHOCTh TPABUTALIMOHHOM
Y UHEPTHOM MaccChl

24.09.2026

https://m.edsoo.ru/K1Z1L0Z1R

22

Cuna TsDKeCTH M YCKOpeHHUe
cBOOOIHOTO MaieHUS

29.09.2026

https://m.edso0.ru/G4U505J5N

23

JIBr>KeHue HeOECHBIX TNl U X
HCKYCCTBEHHBIX CIIyTHUKOB.
IlepBas kocMHuYecKas CKOPOCTb.
3axonsl Kemuepa

30.09.2026

https://m.edsoo.ru/B908S2X5U

24

Cuna ynpyroctu. 3akoH ['yka. Bec

https://m.edsoo.ru/W4AM4L0E2U



https://m.edsoo.ru/P9D8U7B5H
https://m.edsoo.ru/R7H8K7K9T
https://m.edsoo.ru/W9H4O5J1M
https://m.edsoo.ru/Y9A4K9I2V
https://m.edsoo.ru/B2A9S1G2Y
https://m.edsoo.ru/K1Z1L0Z1R
https://m.edsoo.ru/G4U5O5J5N
https://m.edsoo.ru/B9O8S2X5U
https://m.edsoo.ru/W4M4L0E2U

TCIIa

30.09.2026

25

Cuna tpenus. [Ipupona u BUasI cui
TpeHus. JIBUKEHHUE B KUIKOCTH U
rase ¢ y4éToM CHJIBI
COIIPOTUBJICHUA CPCAbL

01.10.2026

https://m.edsoo.ru/DOWOM4NOP

26

Jasnenue. ['mapocrarnyeckoe
nasnenue. Cuna Apxumena

01.10.2026

https://m.edso0.ru/O9TOE7L7P

27

AOCOJIFOTHO TBEPJIOE TEJIO.
[MoctynaTensHOE W BpaliaTeIbHOE
JABHUXXCHUE TBEPAOTO TCIIa

06.10.2026

https://m.edsoo.ru/L2Y2V6M9N

28

MoMeHT CHITBI OTHOCUTEIBEHO OCH
BpaieHus. [linevo cumbl

07.10.2026

https://m.edsoo.ru/M702D3B4Q

29

CrnoxeHue cuil, MPUIIOKEHHBIX K
TBepAoMy Teny. LleHnTp Tspkectu
Tena. Y CIOBHS PaBHOBECHS
TBepAoro Tena. Buasl paBHOBecHs

07.10.2026

https://m.edsoo.ru/B4N7S6Q8V

30

Pemrenue 3agau

08.10.2026

https://m.edso0.ru/G1W9X9R5K

31

KonTtponpHas padoTa o teme
"Ilunamuka. CtaTuka TBEpAOTO
Tena"

08.10.2026

https://m.edsoo.ru/K7X4D2Z9A

32

I/IMHy.]'ILC MaTepI/IaJIBHOﬁ TOYKH,
CUCTCMbI MaTCpUAJIbHBIX TOYCK.
HeHTp MacC CUCTCMBbI
MaTCpHUaJIbHBIX TOYCK. TeopeMa 0
ABHUIKCHUU LICHTPA MACC

13.10.2026

https://m.edsoo.ru/X2M8A4D1V

33

I/IMHYJ'ILC CHUJIBI 1 UBMCHCHHC
HUMITyJIbCa TCJIA. 3akoH COXpaHCHUA

14.10.2026

https://m.edsoo.ru/H4V2Y1S1N



https://m.edsoo.ru/D0W0M4N0P
https://m.edsoo.ru/O9T0E7L7P
https://m.edsoo.ru/L2Y2V6M9N
https://m.edsoo.ru/M7O2D3B4Q
https://m.edsoo.ru/B4N7S6Q8V
https://m.edsoo.ru/G1W9X9R5K
https://m.edsoo.ru/K7X4D2Z9A
https://m.edsoo.ru/X2M8A4D1V
https://m.edsoo.ru/H4V2Y1S1N

HUMITYyJIbCa. PeaktuBHOE JABUXKCHUC

34

MoMeHT uMIrysibca MaTepUAILHON
touku. [Ipencrasienue o
COXpaHEHUN MOMEHTAa UMITYJIbCA B
LIEHTPAJIbHBIX IOJISIX

14.10.2026

https://m.edsoo.ru/NOYOC5X8F

35

Pemenne 3amau

15.10.2026

https://m.edsoo.ru/K8E4E7T8C

36

PaboTa cuibl Ha MaioM U Ha
KOHCYHOM IECPCMCIICHUU.
I'paduueckoe npencraBneHne
paboThl cuiTbl. MOIIIHOCTD CHJTBI

15.10.2026

https://m.edso0.ru/J6Y7G1P6U

37

Kunernueckas sneprus. Teopema
00 M3MEHEHNN KUHETHYECKON
SHEPruu MaTepuaIbHON TOUKU

20.10.2026

https://m.edso0.ru/S4J0G3F7F

38

TloTenmansHEIE 1
HEMOTEeHIIUAJIbHbIE CUIIBI.
[TorenumanwsHas 3Heprus. Bropas
KOCMHUYECKasi CKOPOCTb

21.10.2026

https://m.edsoo.ru/V6DOK4X1K

39

TpeTBﬂ KOCMHUUYCCKaA CKOPOCTh.
CBs3b pa6OTI)I HEIMMOTCHILIHMAJIbHBIX
CHJI C H3MEHEHHEM MEXaHNYECKOH
OQHCPIur CUCTCMbI TCII. 3aKoH
COXpaHCHHUA MEXaHHYeCKOM
QHCPI'un

21.10.2026

https://m.edsoo.ru/0O4W7V2Q7F

40

Ynpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu s naeansHOM
JKUJIKOCTH

22.10.2026

https://m.edso0.ru/Q7M5M104X



https://m.edsoo.ru/N0Y0C5X8F
https://m.edsoo.ru/K8E4E7T8C
https://m.edsoo.ru/J6Y7G1P6U
https://m.edsoo.ru/S4J0G3F7F
https://m.edsoo.ru/V6D0K4X1K
https://m.edsoo.ru/O4W7V2Q7F
https://m.edsoo.ru/Q7M5M1O4X

41

KonTtposneHas paboTa 1o teme

"3aKOHBI COXPAHEHHUS B MEXaHUKE"

22.10.2026

https://m.edsoo.ru/\V5A0M7VOM

42

PasButne npeacrasiaeHui o
npupoae TernoTel. OCHOBHbBIE
nonoxxerust MKT. uddyzus.
bpoyHoBCcKko€e nBHKEHNE

05.11.2026

https://m.edso0.ru/Z2Z1K6Q9l

43

Crpoenue ra3000pa3HbIX, XKUIKUX
U TBEPABIX TEJ. XapakTep
JABMDKCHUA U B33HMOJI€§ICTBH$[
YaCTHI] BEIECTBA

05.11.2026

https://m.edso0.ru/B9B2G7L9X

44

Macca u pazmepbl MOJIEKYT
(aromoB). KonnuecTBo BemiecTsa.
[Toctrosinnas ABoraapo

10.11.2026

https://m.edsoo.ru/E5SO5UIW7T

45

Temnepartypa. TemtoBoe
paBHoBecue. [Ikana [{enbcus

11.11.2026

https://m.edsoo.ru/A4X5T6H2F

46

Pemenue 3agau

11.11.2026

https://m.edsoo.ru/C4K6R9L3P

47

Nneanpubiii ra3. I'a30BbIe 3aKOHEI

12.11.2026

https://m.edsoo.ru/B507R9S5X

48

YpaBHenue Menpeneena-
Knaneiipona. Pemienue 3amau

12.11.2026

https://m.edsoo.ru/K0B8I1O7F

49

AOGcomoTHas Temneparypa. 3akoH
JansTOHA

17.11.2026

https://m.edso0.ru/J8U0O3U0Q

50

I/Isonpoueccm B HACAJIBHOM Ia3c €
IOCTOAHHBIM KOJIMYCCTBOM
BCIICCTBA

18.11.2026

https://m.edsoo.ru/U2Z5G1F6C

51

I'padmyeckoe npeacraBneHue
M30IIPOLIECCOB: U30TEPMa, U30X0Pa,

18.11.2026

https://m.edsoo.ru/U6J2Y4N1Z



https://m.edsoo.ru/V5A0M7V0M
https://m.edsoo.ru/Z2Z1K6Q9I
https://m.edsoo.ru/B9B2G7L9X
https://m.edsoo.ru/E5O5U1W7T
https://m.edsoo.ru/A4X5T6H2F
https://m.edsoo.ru/C4K6R9L3P
https://m.edsoo.ru/B5O7R9S5X
https://m.edsoo.ru/K0B8I1O7F
https://m.edsoo.ru/J8U0O3U0Q
https://m.edsoo.ru/U2Z5G1F6C
https://m.edsoo.ru/U6J2Y4N1Z

n3obapa

52

OcnoBHoe ypaBHuenne MKT

19.11.2026

https://m.edso00.ru/T4X8T217K

53

Pemenue 3amau

19.11.2026

https://m.edsoo.ru/U4E8L2Z7L

54

CBs13b a0COTIOTHON TeMIepaTyphbl
TEPMOJUHAMUYECKON CUCTEMBI CO
CpeHEeH KUHETUYECKOM dHEpruen
IIOCTYIATEIBHOIO TEMJIOBOTO
JIBIDKEHUS €€ YaCTHIL

24.11.2026

https://m.edsoo.ru/Y2D7V8V5G

55

O00011IeHNe U CUCTEMATU3 AL
3ganuii mo teme "OcHoBel MKT"

25.11.2026

https://m.edsoo.ru/D8P4F8V2U

56

KounTponbHas pabota o teme
"OcnoBel MKT"

25.11.2026

https://m.edsoo.ru/AGRSM1N4A

57

TepMoauHaMuyeckasi cuctema.
3aganue BHEIHUX ycnoBui juist T/
cUcCTeMbl. BHenHUEe 1 BHYTpEHHNE
napameTpsl. [Tapamerpsr T/1
CUCTEMBI KaK CpeJTHUE 3HAUCHUS
BEJMYNH, OIIMCHIBAIOIIUX € Ha
MHKPOCKOTTMYECKOM YPOBHE

26.11.2026

https://m.edsoo.ru/YOC1H8J7N

58

Hynesoe Hauano TepMogMHAMUKH.
CaMonpoun3BosbHas penaKcanus
T/1 cuctemsl K TEIJIOBOMY
PaBHOBECHIO

26.11.2026

https://m.edsoo.ru/J219X6K4F

59

Mogenp naeaabHOIO Ta3a B
TCPMOJUHAMUKE. YcaoBus
NPpUMCHUMOCTHU 3TOM MOAEIU

01.12.2026

https://m.edsoo.ru/J2W1R8U2X



https://m.edsoo.ru/T4X8T2I7K
https://m.edsoo.ru/U4E8L2Z7L
https://m.edsoo.ru/Y2D7V8V5G
https://m.edsoo.ru/D8P4F8V2U
https://m.edsoo.ru/A6R8M1N4A
https://m.edsoo.ru/Y0C1H8J7N
https://m.edsoo.ru/J2I9X6K4F
https://m.edsoo.ru/J2W1R8U2X

60

YpaBHeHue Menpeneena-
Knaneiipona u BeIpaxeHue s
BHYTPEHHEHN HEPrun

02.12.2026

https://m.edsoo0.ru/YOK7T909E

61

Bripaxkenue 1 BHyTpEHHEM
SHEPrUU OJJHOATOMHOTO
HJICATIBHOTO Ta3a.
KBazucrarnueckue u
HECTAaTUYECKHE MTPOIECCHI

02.12.2026

https://m.edsoo.ru/Z5E1E3H6Q

62

OnemeHTapHas paboTa B
TepMOIMHAMHUKe. Berauciienue
paboTsl 1o rpaduKy mporiecca Ha
pV-auarpamme

03.12.2026

https://m.edsoo.ru/L8B7V8S9F

63

Temonepenaua kak crnoco0
W3MEHEHHs BHYTPCHHEH SHEPruu
TJI cuctemsl 6e3 COBEpIICHUS
paboThI

03.12.2026

https://m.edsoo.ru/P4V7B5Z7C

64

KonBekmusi, TermionpoBOIHOCTb,
H3ITyYCHHUE

08.12.2026

https://m.edso0.ru/L4G9S4Y3Q

65

KoauduecTBO TEMIOTHI.
TenmoéMKoCTh Tena. Y aenpHas 1
MOJISIpHAs TETUIOEMKOCTH
BEIIECTBA. Y AeJIbHas TEII0Ta
CropaHus TOTUIMBA

09.12.2026

https://m.edso0.ru/O5L706K8X

66

Pacuér xonmuuecTBa TEIIIOTHI TTPU
Terionepeaaye

09.12.2026

https://m.edsoo.ru/KOW3S4V8H

67

[TonsiTie 06 anuabaTHOM mpoIiiecce.

[IepBrIil 3aKOH TEPMOAMHAMUKHU

10.12.2026

https://m.edso0.ru/K313S5V5I

68

KoaudecTBo TemnoTel u pa60Ta KakK

https://m.edsoo.ru/T8W2L9F8W



https://m.edsoo.ru/Y9K7T9O9E
https://m.edsoo.ru/Z5E1E3H6Q
https://m.edsoo.ru/L8B7V8S9F
https://m.edsoo.ru/P4V7B5Z7C
https://m.edsoo.ru/L4G9S4Y3Q
https://m.edsoo.ru/O5L7O6K8X
https://m.edsoo.ru/K0W3S4V8H
https://m.edsoo.ru/K3I3S5V5I
https://m.edsoo.ru/T8W2L9F8W

MEpbI U3MEHEHUSI BHYTPEHHEN
sHepruu T/I cucremsl

10.12.2026

BTopoi1 3aK0OH TepMOIMHAMUKY IS

PaBHOBCCHBIX 1 HCPABHOBCCHLIX

69 https://m.edsoo.ru/SOU9K1D3R
nporeccoB. HeoOpaTtumocTthb 15.12.2026 :
MIPUPOJTHBIX TTPOIIECCOB
[TpuHIUIIBEI AEHCTBUS TEMIOBBIX

7 https://m. . 2N3T4D6W

0 siarms, KIUT 16.12.2026 ttps://m.edsoo.ru/C2N3 6

MaxkcumanbHoe 3HaueHue KIIJI.

71 https://m.edsoo0.ru/F6VV1L5M3S
I Kapro 16.12.2026 | o EE00.M

72 Pemenne 3amau 17.12.2026 https://m.edsoo.ru/X315X3I5P
OKOJIOTHYECKHE ACIIEKTHI
HCIIOJIL30BAHUS TEIMIOBBIX

73 https://m.edsoo.ru/U2W6I10Y7Z
nsuraresneii. TemoBoe 17.12.2026 D
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

74 Pemtenue 3amay 99 12,2026 https://m.edsoo.ru/Z8HOD1U1I
O00011IeHNE U CUCTEMATH3ALIUSI

75 3HAHUH 110 TEME "TCPMO,I[I/IHaMI/IKa. 93.12.2026 https://m.edsoo.ru/W3N1Z4060
TemnmoBble MalIMHEL
KonTtponbHas padoTa o tTeme

76 "T .T https://m.edsoo.ru/R3A4N3V9I

epMOI['I:IHaMI/IKa €IIOBBIE 93.12.2026 p

MaILIUHBI
[TapooOpazoBanue 1 KOHIEHCAITHSI.

77 Ucnapenue u kunenue. Y aenpHas 94.12 2026 https://m.edsoo.ru/U8J6E6W6EN
TEIUIOTa MapooOpa3oBaHUs

78 HacrimeHnple 1 HeHACHIIIIEHHBIC https://m.edsoo.ru/C7E1VOP2V



https://m.edsoo.ru/S0U9K1D3R
https://m.edsoo.ru/C2N3T4D6W
https://m.edsoo.ru/F6V1L5M3S
https://m.edsoo.ru/X3I5X3I5P
https://m.edsoo.ru/U2W6I0Y7Z
https://m.edsoo.ru/Z8H0D1U1I
https://m.edsoo.ru/W3N1Z4O6O
https://m.edsoo.ru/R3A4N3V9I
https://m.edsoo.ru/U8J6E6W6N
https://m.edsoo.ru/C7E1V0P2V

napsl. KauecTBeHHast 3aBUCHMOCTb
TUIOTHOCTH U JIABJICHHS
HACBIIEHHOTO TI1apa OT
TEMIIEPaTyphl, UX HE3aBUCHMOCTh
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYPBI
KUTICHUS OT JIABJICHUS B XKUJIKOCTH

24.12.2026

79

Bnaxxnocts Bo3niyxa. AGcosroTHAs
1 OTHOCHUTCIIbHAA BJIIAXKHOCTH

29.12.2026

https://m.edsoo.ru/H2R4A4B0OR

80

Pemenue 3agau

30.12.2026

https://m.edsoo.ru/R2A2T9N8H

81

Teépnoe Teno. Kpucramnmyeckue u
amopdHbIe Tena. AHU30TPOITHS
CBOMCTB KpPHUCTAJJIOB

30.12.2026

https://m.edso00.ru/T9T5B3X8V

82

[TnaBieHre U KPUCTATUTA3ALIHSL.
VnensHas TEIUIOTA IIIaBJIEHHUS.
CyOmumartust

12.01.2027

https://m.edsoo.ru/Z005N4E4N

83

Jedbopmaruu TBEpAOTO TENA.
Pactsoxenne u cxxatne. CaBur.
Monayns FOura. [Ipeaen ynpyrux
nedopmanui

13.01.2027

https://m.edsoo.ru/K3E401P7T

84

TemoBoe pacmupeHue KuAKOCTe!
1 TBEPABIX TeJl. AHTAPMOHU3M
TEIUIOBBIX KOJIeOaHUI YacTHIL
BEIECTBA

13.01.2027

https://m.edsoo.ru/X5S8L0D9R

85

[IpeoOpazoBanue SHEPTUU B
(hazoBbIX Mepexoaax

14.01.2027

https://m.edsoo0.ru/D2C1W2TO0T

86

ypaBHeHI/IC TEIUIOBOro OanaHca

https://m.edsoo.ru/H3B3X1C3Z



https://m.edsoo.ru/H2R4A4B0R
https://m.edsoo.ru/R2A2T9N8H
https://m.edsoo.ru/T9T5B3X8V
https://m.edsoo.ru/Z0O5N4E4N
https://m.edsoo.ru/K3E4O1P7T
https://m.edsoo.ru/X5S8L0D9R
https://m.edsoo.ru/D2C1W2T0T
https://m.edsoo.ru/H3B3X1C3Z

14.01.2027

87

Pemenue 3amau

19.01.2027

https://m.edsoo.ru/L5X2J4N7N

88

[ToBepXHOCTHOE HATsKEHUE.
Kanwmuisapuele sBnenus. JlaBieHue
10l ICKPUBJIEHHOMN MIOBEPXHOCTBIO
*)unkoctu. @opmyna Jlamnaca

20.01.2027

https://m.eds00.ru/G3L1G1K7P

89

O0600611eHre U cucTeMaTu3anus
3HaHMM 10 TeMe "ArperaTHbie
cocTosiHus BemiecTBa. Pa3oBbie
nepexonr"

20.01.2027

https://m.edsoo.ru/E2S6F6H4M

90

KonTponbHas paborta o teme
"ArperatHbie COCTOSIHUS BEILIECTBA.
®dazoBblie Iepexoabl"”

21.01.2027

https://m.edsoo.ru/X2N4L7H40Q

91

DJIeKTpU3aIus Tel U e€
MPOSBJICHUS. DIIEKTPUUECKHUI
3apsj. [IBa Buaa 3JeKTpUUECKUX
3apsnoB. [IpoBogHUKH,
JTUDJIEKTPUKHU U TIOJTYIPOBOJHUKI

21.01.2027

https://m.edso0.ru/G8KOD9K2K

92

DJIeMEHTapHbIN ANEKTPUUECKUI
3apsij. 3aKOH COXpaHEeHHUs
ANEKTPUYECKOTO 3apsia

26.01.2027

https://m.edsoo.ru/X5N5T812Q

93

B3anmoerictBre 3apsiioB.
Toueunsie 3apsabl. 3akoH Kynona

27.01.2027

https://m.edsoo.ru/A7C8A3B1A

94

Pemenue 3amau

27.01.2027

https://m.edsoo.ru/Z5N4C2D9W

95

Onexrpuueckoe noiue. Ero
NEVCTBUE HA AIEKTPUUYECKUE

28.01.2027

https://m.edso0.ru/G7S6V7S0T



https://m.edsoo.ru/L5X2J4N7N
https://m.edsoo.ru/G3L1G1K7P
https://m.edsoo.ru/E2S6F6H4M
https://m.edsoo.ru/X2N4L7H4Q
https://m.edsoo.ru/G8K0D9K2K
https://m.edsoo.ru/X5N5T8I2Q
https://m.edsoo.ru/A7C8A3B1A
https://m.edsoo.ru/Z5N4C2D9W
https://m.edsoo.ru/G7S6V7S0T

3apsabl

96

Hanpssk€HHOCTB 21EKTPUYECKOTO
noJist. [IpoGubIit 3apsan. Jlnanu
HaNPsHKEHHOCTU DJIEKTPUUECKOTO
noJisi. OTHOPOJAHOE NEKTPHUUECKOE
rojue

28.01.2027

https://m.edsoo.ru/L3B8L4U7S

97

IToTeHTIMaIHFHOCTH
3IEKTPOCTATUYECKOTO TOJIS.
Pa3HOCTE TOTEHITHAJIOB 1
HaIpsDKEHNE

02.02.2027

https://m.edso00.ru/P2S9Z3R2X

98

[TorenumansHast 3HEPTUs 3apsaa B
ANEKTPOCTATHYECKOM II0JIE.
[Torenman 3MeKTpOCTaTUYECKOTO
oIS

03.02.2027

https://m.edsoo.ru/N2C1X5X8H

99

CBs13b HaNPSHKEHHOCTHU TOJIS U
Pa3HOCTH MOTEHIIMAJIOB JUIS
ANIEKTPOCTATUYECKOTO MO

03.02.2027

https://m.edsoo.ru/VOA4F8L7L

100

[IpunHnun cynepno3unuu
ANEKTPUYECKUX MOJICH

04.02.2027

https://m.edso0.ru/Q900B0OA5SX

101

Pemrenue 3agau

04.02.2027

https://m.edsoo.ru/I4N4C3B3K

102

ITone Toueunoro 3apsaa. [lome
PaBHOMEPHO 3apsHKEHHOU cepbl

09.02.2027

https://m.edsoo.ru/X9D6D2A10

103

Ilone paBHOMEPHO 3apsKEHHOTO IO
00bEéMy mapa. [Tone paBHOMEpHO
3apsHKEHHON OeCKOHEUHOU
IIJIOCKOCTH

10.02.2027

https://m.edsoo.ru/B5M8D6D8V

104

[IpoBoHMKM B

10.02.2027

https://m.edso0.ru/R3G3V20Q5V



https://m.edsoo.ru/L3B8L4U7S
https://m.edsoo.ru/P2S9Z3R2X
https://m.edsoo.ru/N2C1X5X8H
https://m.edsoo.ru/V0A4F8L7L
https://m.edsoo.ru/Q9O0B0A5X
https://m.edsoo.ru/I4N4C3B3K
https://m.edsoo.ru/X9D6D2A1O
https://m.edsoo.ru/B5M8D6D8V
https://m.edsoo.ru/R3G3V2Q5V

3JIEKTPOCTATUYECKOM II0JIE.
Ycnosue paBHOBeCUs 3aps10B

I[I/IBJIGKTPI/IKI/I " IIOJYIIPOBOJHWKU B

105 11.02.2027 | https://m.edsoo.ru/E2H2J8B2N
AEKTPOCTATUYECKOM II0JIC
Konpnencarop. D1nekTpoéMKOCTh

106 KOHJICHCATOPa. DIEKTPOEMKOCTh 11.02.2027 https://m.edsoo.ru/X6P8W7EOR
TJIOCKOTO KOHCHCATOPA
[TapannensHOE coemMHEHUE

107 https://m.edsoo.ru/B5X6R7V3Z
KOHJIEHCATOPOB 16.02.2027 RS-/ 8CS00. U
TlocnenoBaTenpbHOE COETMHEHNE

108 https://m.eds00.ru/S8G7N8D8K
KOHJIEHCAaTOPOB 17.02.2027 .1 EE00-IL
OHeprus 3apsyKEHHOTO

109 https://m.edsoo.ru/W1M2B0Q6G
KOHJIeHcaTopa 17.02.2027 PS:I.E0500. 1L Q

110 Pemtenue 3amay 18.02.2027 https://m.edso0.ru/Q8K272602D

111 JIBIDKCHHE SApSKCHHON HACTHIb B https://m.edsoo.ru/R7S5J7N3R
OJIHOPOJTHOM DJICKTPUUECKOM TI0JIe 18.02.2027

112 Pemtenue 3amay 94.02.2027 https://m.edsoo.ru/FSL4AD4AAT
O0001IeHrEe U cUCTEMATU3 AL

113 3HaHI‘/‘II/I 1o TemMe "DIEeKTPUIECKOe 94.02.2027 https://m.edso0.ru/10T3J313U
nose
KouTtponbHas pabora o teme

114 https://m.edso00.ru/E902C915J
"OnexkTpuueckoe mnojue" 25.02.2027 HS..E0500.TL
Cuna Toka. [IoCTOSIHHBIN TOK.

115 VYcnoBus cylecTBOBaHUS 95.02.2027 https://m.edso0.ru/C9P3V4X1Q
MTOCTOSIHHOTO 3JIEKTPUUECKOTO TOKa

116 Hcrounnku Toka. Hanpsbkenue n 02.03.2027 | https://m.edsoo.ru/X2W9F5Q1A



https://m.edsoo.ru/E2H2J8B2N
https://m.edsoo.ru/X6P8W7E0R
https://m.edsoo.ru/B5X6R7V3Z
https://m.edsoo.ru/S8G7N8D8K
https://m.edsoo.ru/W1M2B0Q6G
https://m.edsoo.ru/Q8K2Z6O2D
https://m.edsoo.ru/R7S5J7N3R
https://m.edsoo.ru/F8L4D4A4T
https://m.edsoo.ru/I0T3J3I3U
https://m.edsoo.ru/E9O2C9I5J
https://m.edsoo.ru/C9P3V4X1Q
https://m.edsoo.ru/X2W9F5Q1A

SAC

3axon Oma Juid yyacTKa LEemnu.

117 https://m.eds00.ru/P6GIMIT5X
DNEKTPUUYECKOE COIIPOTUBIICHHUE 03.03.2027 : .
3aBUCUMOCTb CONPOTUBIICHUS

11g | OAHOPOAHOTO TIPOBOTHIA OT €10 https://m.eds00.ru/M8S501T4Y
JUTMHBI ¥ TUIOMIA/IA TOTICPEIHOTO 03.03.2027
CeueHus
VY nenbHOe CONpOTUBIIEHUE

119 https://m.edso00.ru/R5L1EOD5G
BelecTna. Pemnrenune 3amay 04.03.2027 RS-/ 8CS00. U
[TocnenoBarensHOE, TapaLICILHOE,

https://m. .ru/16T2 2K

120 CMEIIaHHOE COeqUHEHNE 04.03.2027 ttps://m.edsoo.ru/16T2S00
MTPOBOTHUKOB
Pacué€t pa3BeTBIEHHBIX

121 aNeKTpudeckux mneneit. [Ipapuma 09.03.2027 https://m.edsoo.ru/DIP9Z8L6Y
Kupxroda

122 Pemtenue 3amay 10.03.2027 https://m.eds00.ru/T308R7G7V
PaboTa 3eKTpruYecKoro Toka.

123 https://m.edso00.ru/G2B9Y0DIK
3akon Jlxoyns —Jlenna 10.03.2027 D

124 Pemtenue 3amay 11.03.2027 https://m.edsoo.ru/B6Q0A3R7S
MOIIHOCTb JIEKTPUYCCKOTO TOKA.

125 TemnoBast MOIIIHOCTb, BbIaeIsgeMast 11.03.2027 https://m.edsoo.ru/E3V4R2Z1N
Ha PEe3UCTOPE

126 Pemenue 3amau 16.03.2027 https://m.edsoo.ru/A7Y7X9E5T
O/J1C 1 BHyTpeHHEe CONTPOTUBIICHHE

127 https://m.edso0.ru/ROK4Y6Q3X
HCTOYHHKA TOKa 17.03.2027



https://m.edsoo.ru/P6G9M1T5X
https://m.edsoo.ru/M8S5O1T4Y
https://m.edsoo.ru/R5L1E0D5G
https://m.edsoo.ru/I6T2S0O2K
https://m.edsoo.ru/D9P9Z8L6Y
https://m.edsoo.ru/T3O8R7G7V
https://m.edsoo.ru/G2B9Y0D9K
https://m.edsoo.ru/B6Q0A3R7S
https://m.edsoo.ru/E3V4R2Z1N
https://m.edsoo.ru/A7Y7X9E5T
https://m.edsoo.ru/R0K4Y6Q3X

3axon OMa U1 TOJTHOH

128 https://m.edso0.ru/S9H7C2Q3V
(3aMKHYTOI) 3JIEKTPUUYECKOH 1eNH 17.03.2027 : Q

12 P https://m. . E7N7X7M

9 elIeHue 3a1a4 18.03.2027 ttps://m.edso0.ru/05
1 M https://m. TU/F7Z7\V/5E2Z
30 OIIHOCTh UCTOYHHKA TOKA 18.03.2027 ttps://m.edsoo.ru/ 5

131 KopoTkoe 3ambikanme 93.03.2027 https://m.edsoo.ru/O9B3P4D4R
KoHpneHcarop B menu mocTosTHHOTO _

132 ToKa 94.03.2027 https://m.edsoo.ru/G5A4E2A5S

1 P https://m. .FU/P6X4GI9EII

33 elleHne 3a1a4 94.03.2027 ttps://m.edsoo.ru/P6X4G9E9
Pemenue 3agad mo teme

134 https://m.edsoo.ru/FOW619G6K
"[TocTOoSsIHHBIN NTEKTPUUECKUHA TOK" 25.03.2027 .

Pemrenue 3agad mo reme

135 https://m.edsoo.ru/X0Q4F9C0Z
"[TocTosIHHBIN NTEKTPUUECKUIA TOK" 25.03.2027 pE:im edsoo.ruix0Q
Pemrenue 3agau mo reme

136 https://m.edsoo.ru/U5Z2H9W2J
"[TocTOSIHHBIN 2NTEKTPUUECKHUIA TOK" 06.04.2027 HS.I.E0500.10
O0001IeHrEe U cUCTEMATU3ALII

137 3HAHUM MO TeM“e "H(:CTO}IHHBII‘/'I 07.04.2027 https://m.edsoo.ru/F4AK6G3W3I
ANIEKTPUYCCKHI TOK
KonTposnsHas paboTa 1o Teme

138 https://m.edso00.ru/KOX6Q4X7X
"[TocTOSIHHBIIN JIEKTPUUYECKHUIA TOK" 07.04.2027 .M. 8as00.TU Q
DnexTpuyecKas mpoBOIUMOCTh
Pa3TUYHBIX BEIECTB.

139 https://m.edsoo.ru/USHIF6V30
DNEeKTpUUECKU TOK B METAJLIAX. 08.04.2027 Re..E0500.1L
CBepXmpoBOJIUMOCTD

140 DNEKTpUUYECKUH TOK B pacTBOpax U https://m.edso00.ru/C7T7UOB3T



https://m.edsoo.ru/S9H7C2Q3V
https://m.edsoo.ru/O5E7N7X7M
https://m.edsoo.ru/F7Z7V5E2Z
https://m.edsoo.ru/O9B3P4D4R
https://m.edsoo.ru/G5A4E2A5S
https://m.edsoo.ru/P6X4G9E9I
https://m.edsoo.ru/F0W6I9G6K
https://m.edsoo.ru/X0Q4F9C0Z
https://m.edsoo.ru/U5Z2H9W2J
https://m.edsoo.ru/F4K6G3W3I
https://m.edsoo.ru/K0X6Q4X7X
https://m.edsoo.ru/U8H9F6V3O
https://m.edsoo.ru/C7T7U0B3T

paciiaBax 3J1€KTPOJIUTOB. 3aKOHBI
@apanes U1 JIEKTPOIU3a

08.04.2027

141

DNEeKTPUYECKUN TOK B raszax.
[Inazma

13.04.2027

https://m.edsoo.ru/O403R6E3A

142

DNEeKTPUUECKUI TOK B BaKyyMe.
BakyymubIe ipuGOpHI

14.04.2027

https://m.edsoo.ru/BSE3FOW1A

143

DNEeKTPUUYECKUM TOK B
TTOJTYIIPOBOTHAKAX

14.04.2027

https://m.edso0.ru/C1K708F1P

144

[TonynpoBoAHUKOBBIE TPUOOPHI

15.04.2027

https://m.edsoo.ru/HOY2P3Y5Z

145

®u3NYeCcKuil IPAKTUKYM IO TEME
"N3mepenue cuibl TOKa U
HaIpPsDKEHUS B IIETH MOCTOSTHHOTO
TOKa IPY MOMOIIM aHAJIOTOBBIX U
U (POBBIX U3MEPUTETBHBIX
npuOopoB" win "3HAKOMCTBO C
nudposoit naboparopueit Mo
¢duzuke. [Ipumepsl u3mMepeHus
(bu3MYECKUX BEMYHUH MPU TOMOIIU
KOMIIBIOTEPHBIX AATUYUKOB"

15.04.2027

https://m.edsoo.ru/ASN5C5X7Z

146

DU3NYECKUH TPAKTUKYM 10 TEME
"N3yueHne HepaBHOMEPHOTO
JIBUKEHHUS C LEIBIO OMpeIeICHUS
MI'HOBEHHOM CKOpocTH"

20.04.2027

https://m.edsoo.ru/Z1D4AN717Y

147

DuU3NYECKUH IIPAKTUKYM I10 TEME
"N3mepenue yCKOpeHHus Ipu
MPSAMOJIMHEHOM
PaBHOYCKOPEHHOM JBWKEHUU IO
HAaKJIOHHOM IUIOCKOCTH" WK

21.04.2027

https://m.edso0.ru/Z8Q1J8D3K



https://m.edsoo.ru/O4O3R6E3A
https://m.edsoo.ru/B8E3F9W1A
https://m.edsoo.ru/C1K7O8F1P
https://m.edsoo.ru/H0Y2P3Y5Z
https://m.edsoo.ru/A5N5C5X7Z
https://m.edsoo.ru/Z1D4N7I7Y
https://m.edsoo.ru/Z8Q1J8D3K

"HccnenoBanue 3aBUCUMOCTH IIyTH
OT BPEMEHH NPH PAaBHOYCKOPEHHOM
JBKEHUH"

148

PuU3N4EeCKU IPAKTUKYM 110 TEME
"N3mepeHue ycKopeHust
cBOOOTHOTO Ta/IeHHs" HITN
"N3yuyeHue nBUKEHUS Tea,
OpOIIEHHOT0 rOPU30HTAIBHO"

21.04.2027

https://m.edso0.ru/G1TOK9D60O

149

@uU3NYECKU IPAKTUKYM I10 TEME
"N3yueHne IBUKEHHUS TeJa 10
OKPYXHOCTH C TIOCTOSIHHOU 10
MO/IYJII0 CKOPOCTBIO" NN
"HccmeqoBanne 3aBUHCHMOCTH
nepro/ia o0palieHuss KOHH4eCKOro
MasiTHUKA OT €ro MmapameTpoB"

22.04.2027

https://m.edsoo0.ru/P4Q4M9V70

150

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenune paBHOICUCTBYIONIEH
CWJIBI TIPU ABMYKEHUU OpycKa 110
HAKJIOHHOH IJIOCKOCTH" WIIH
"IIpoBepka rumnoTessl 0
HE3aBUCHUMOCTH BpEMEHU
JBUKEHHS OpyCcKa M0 HaKIIOHHOU
IJIOCKOCTH Ha 3aJaHHOE
paccTosiHue OT ero Macchl"”

22.04.2027

https://m.edsoo.ru/T9O8A9P5B

151

dusnueckuil NpakTUKYM IO TEMe
"HccnenqoBanue 3aBUCUMOCTH CHIT
YIPYTrOCTH, BOSHUKAIOIINX B
MpY)XHHE ¥ pE3NHOBOM 00pasiie, OT
ux aepopmanuu" nnn "Uzydenue

27.04.2027

https://m.edsoo.ru/ROWOKOP8Y



https://m.edsoo.ru/G1T0K9D6O
https://m.edsoo.ru/P4Q4M9V7O
https://m.edsoo.ru/T9O8A9P5B
https://m.edsoo.ru/R9W0K0P8Y

JABMOKCHUA CUCTCMBI TCII,
CBSA3aHHBIX HUTBIO, [IEPEKUHYTON
gepes NErkuit 610K"

152

PuU3N4EeCKU IPAKTUKYM 110 TEME
"N3mepenune kodppuimeHTa
TPEHMUSI 110 BEJIMUUHE YTIIOBOTO
K03 uimenTa 3aBUCUMOCTH
Frp(N)" wnu "Uccnenosanue
JBUKEHMS OpyCcKa 10 HaKJIOHHOU
IJIOCKOCTH C TIEpEMEHHBIM

K03 dumeHTOM TpeHus" win
"N3ydyeHune IBUKEHUS rpy3a HA
BaJly C TPEHHEM"

28.04.2027

https://m.edsoo.ru/Q2N1Z9F5F

153

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue ycaoBHit
paBHOBECHS TBEPAOTO TeEa,
HMMEIOIIETO0 OCh BpAIlCHUS" WIIH
"KonctpynpoBaHre KpOHIITEHHOB
U pacuéT CHJI yIpyroctu" uiu
"N3ydyeHne ycTOMYMBOCTH
TBEPAOTO Tela, UMEIOIIETO
IJI0I[a b OTIOPHI"

28.04.2027

https://m.edsoo.ru/O5M1B2R0OV

154

dusnueckuil NpakTUKYM IO TEMe
"U3mepenue uMmilyibca Tena mno
TOPMO3HOMY IIyTH" WJIN
"N3mMepeHue CUIIbI TATH, CKOPOCTH
MO/IENH HIIEKTPOMOOHIIS U
MOIIHOCTH CHJIBI TATH" WK
"CpaBHEHNE U3MEHEHUS UMITYJIbCA

29.04.2027

https://m.edso0.ru/S3J0X3N8H



https://m.edsoo.ru/Q2N1Z9F5F
https://m.edsoo.ru/O5M1B2R0V
https://m.edsoo.ru/S3J0X3N8H

TeJa C UMITYJIbCOM CHJIBI" WK
"UccnenoBanue coxpaHeHus
HMMITYJIbCA TIPU YIPYTOM
B3auMoeiicTBun" wim "M3mepenue
KUHETUYECKOM SHEPIrUu Tena 1o
TOPMO3HOMY ITyTH"

155

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3y4ueHne u30TepMHUUECKOTro
nporecca (peKOMEeH/10BaHO
KCIIOJIb30BaHUE UG POBOH
naboparopun)" unu "Usydyenue
M30XOPHOTO Mmporecca” Win
"N3yuenne nzobapHoro mporuecca"
nimy "[IpoBepka ypaBHEHUS
cocTostHUSA"

29.04.2027

https://m.edsoo.ru/I6C5P7G6C

156

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yaeabHoi
TEINIOEMKOCTH'" MIIN
"HccnenoBanue npoiiecca
OCTBHIBaHHUS BEIeCTBA" MM
"HccnenoBanue aquadbaTHOTO
npouecca" unu "M3yuenue
B3aMMOCBSI3U PHEPTUHU
MEXMOJIEKYISPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATYPHI
KHIIEHUS KUOKOCTEH"

04.05.2027

https://m.edsoo.ru/J8C7B2W8D

157

Du3NYEeCKUN PAKTUKYM I10 TEME
"N3y4yeHne 3akOHOMEpHOCTEN
UCIIApEHUs KUAKOCTEN" WIn

05.05.2027

https://m.edsoo.ru/K2E2N1C3N



https://m.edsoo.ru/I6C5P7G6C
https://m.edsoo.ru/J8C7B2W8D
https://m.edsoo.ru/K2E2N1C3N

"N3mepenue yaenpHON TEMIOThI
maBieHus apaa" unu "M3yuenue
CBOMCTB HACBIILIEHHBIX apOB" WK
"N3mepenne abCoIOTHOM
BJIQYKHOCTH BO3/yXa U OLIEHKA
Macchl [1apoB B MOMEIEHUN".
N3mepenue koaddunnenta
MOBEPXHOCTHOTO HATSDKEHUS

158

@uU3NYEeCKU IPAKTUKYM I10 TEME
"Habnronenue npeBparieHus
SHEPTHUH 3aPSHKECHHOTO
KOHJIGHCATOpa B SHEPTHIO
W3JIyYEHHS CBETOAMO A" WITN
"N3yueHne NpoTeKaHus TOKA B
LIeTH, CoJeprKalle KouaeHcarop"
unu "PacnpeneneHne pa3HOCTH
MTOTEHITNAJIOB (HAMPSDKEHUSI) TIPH
MOCJIEIOBATEILHOM COEIMHEHUU
KOHJEHCATOPOB"

05.05.2027

https://m.edsoo0.ru/D0Z5T3X7H

159

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue CMEMIAHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"U3mepeHue yaenbHOro
CONIPOTHUBIICHHUS IMPOBOJIHUKOB" MITH
"UccmenoBanue 3aBUCHMOCTH CHIIBI
TOKA OT HAIPSDKEHUS 1J151 JTaMIIbI
HaKaJuBaHus"

06.05.2027

https://m.edso0.ru/Y607B2K7N

160

DuU3NYEeCKUN PAKTUKYM I10 TEME
"Habmronenue anektponusa’ miu

06.05.2027

https://m.edso0.ru/K8C6S1K4R



https://m.edsoo.ru/D0Z5T3X7H
https://m.edsoo.ru/Y6O7B2K7N
https://m.edsoo.ru/K8C6S1K4R

"U3mepenue 3apsiaa
OJTHOBAJIEHTHOI'O MOHA" U
"HcceqoBanue 3aBUCUMOCTH

COIIPOTUBJIEHUS TEPMOPE3UCTOPA OT
temneparypsl" win "CHsATHE BOJIBT-

aMIIEpPHOI XapaKTepUCTUKU Auoa"

161

PeseprubIit ypok. O6001IeHNE U
CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe
"KunemaTtuka"

11.05.2027

https://m.edsoo0.ru/C901M5N6L

162

Peseprubrit ypok. O6001IeHNE 1
CUCTEMAaTH3aI¥s 3HAaHHUH 110 TeMe
"Ilnnamuka"

12.05.2027

https://m.edso0.ru/J3X7B7Z27Z

163

PeseprubIit ypok. O6001eHNE 1
CHCTEMAaTHU3aLUs 3HAHUH 10 TEME
"CraTtuka TBEporo tema"

12.05.2027

https://m.edsoo.ru/W9Z2G3L5U

164

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alus 3HaHU 10 TeMe
"3aKOHBI COXpaHEHHSI B MEXaHUKE"

13.05.2027

https://m.edsoo.ru/Y8Z0W2N9C

165

PesepBubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"OCHOBBI
MOJIEKYJISIPHOKHHETHYECKOU
Teopun"

13.05.2027

https://m.edsoo.ru/D7Q5Y9Y9E

166

PesepBuslit ypok. O600mIeHe U
CHCTEMAaTU3alMs 3HaHHUH 110 TeEMe
"TepmoanHamuka. TemnaoBbie
MaIlIuHbBI"

18.05.2027

https://m.edso0.ru/I9N3R20Q4D

167

PesepBHriit ypok. O6001IeHE U
cucTeMaTH3aIlHs 3HAaHUI 10 TeMe

19.05.2027

https://m.edsoo.ru/B5P110S9H



https://m.edsoo.ru/C9O1M5N6L
https://m.edsoo.ru/J3X7B7Z7Z
https://m.edsoo.ru/W9Z2G3L5U
https://m.edsoo.ru/Y8Z0W2N9C
https://m.edsoo.ru/D7Q5Y9Y9E
https://m.edsoo.ru/I9N3R2Q4D
https://m.edsoo.ru/B5P1I0S9H

"ArperaTHble COCTOSIHUSI BEILIECTBA.

®dazoBble Iepexoan"

168

PesepBHeIit ypok. O600IICHNE 1
cucreMaru3sanus 3HAHHUH 110 TEME
"DnexTpuueckoe moje"

19.05.2027

https://m.edsoo.ru/H8H5W3K5X

169

PesepBHeIit ypok. O600IICHNE 1
cHCTEeMaTH3alHs 3HAaHUH 110 TEMe
"IToCTOSIHHBIN 37eKTpUYECKUi TOK"

20.05.2027

https://m.edsoo.ru/X8K1U9C2B

170

PesepBubiit ypok. O60011eHNE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"Toku B pa3nuuHbIX cpenax”

20.05.2027

https://m.edso00.ru/O2E1T1H4Z

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

170

16



https://m.edsoo.ru/H8H5W3K5X
https://m.edsoo.ru/X8K1U9C2B
https://m.edsoo.ru/O2E1T1H4Z

11 KVIACC

KoaudecTBO 4acoB

Ne Mara DJIeKTpOHHbIe N poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
B3anmonericTBre MOCTOSTHHBIX
MAarHUTOB U TTPOBOTHUKOB C
1 1 https://m.edso0.ru/G5G8C2G9D
TOKOM. MarHurHoe moJie. 01.09.2026 PS.IE.E0500. 1L
I'unore3a Ammnepa
BexTop MarHUTHON MHAYKIIMH.
[IpuHnun cyneprno3unun
2 1 https://m. .ru/P4Q2U9F4X
MAarHUTHBIX MOJIeH. JInHuK 02.09.2026 psifim.edsoo ruiPAQ2LY
MAarHUTHOW MHIYKIIUH
MaruauTtHoe noJjie NpoBOJHUKA C
3 1 https://m.edso00.ru/X4C5V6P3G
ToKOM. OTBIT DpcTena 02.09.2026 D
Cuna Amriepa, €€ HapaBJICHUE U
4 1 https://m.edsoo.ru/Q0M4X1X6J
MOJTYJTH 03.09.2026 = P @
5 P 1 https://m.edsoo.ru/P3Z0LOO0R
elIeHUE 3a]1a4 03.09.2026 p
[Ipumenenue 3akoHa Amriepa.
6 6) 1 https://m.edsoo.ru/D812U2U00
TIEKTPOU3MEPUTEIHHBIE 08.09.2026 p
MPUOOPHI
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOy, JLBHIKCHIC 3ApSTKCHHON 1 https://m.edso0.ru/X604U7R8A
YaCTHULbI B OJIHOPOTHOM 09.09.2026
MAarHuTHOM TOJIe
8 Pemenue 3amau 1 https://m.edso0.ru/K910C6Q3C

09.09.2026



https://m.edsoo.ru/G5G8C2G9D
https://m.edsoo.ru/P4Q2U9F4X
https://m.edsoo.ru/X4C5V6P3G
https://m.edsoo.ru/Q0M4X1X6J
https://m.edsoo.ru/P3Z0L0O0R
https://m.edsoo.ru/D8I2U2U0O
https://m.edsoo.ru/X6O4U7R8A
https://m.edsoo.ru/K9I0C6Q3C

P https://m.edsoo.ru/P7F8TOC8S

9 abota cwiel Jlopenna 10.09.2026 p u

1 P https://m. .ru/D8M2R6I

0 elIeHUE 3a1a4 10.09.2026 ttps://m.edsoo.ru/D8 618Q

MarauTHOE 1oJIe B BEII[ECTBE.

11 (0] - https://m. .ru/P9M R7X

€ppOMAarHeTUKH, napa- u 15.09.2026 ttps://m.edsoo.ru/P9M603

MaMarHeTUKA
OCHOBHBIE CBOICTBA

12 T https://m. . Y8U3H
dbeppomarnetukoB. [Ipumenenue 16.09.2026 ttps://m.edsoo0.ru/Q3Y8U3H5C
(heppoMarHeTHKOB
Pemrenue 3aga4d mo reMme

1 https://m.edsoo.ru/M400W8B2A

3 "MaruaurtHoe noJje" 16.09.2026 RS.1/M.eds00.14

Pemrenue 3agad mo reme

14 https://m.edsoo.ru/R5N210V4X
"MarsnTHOE ToJTE" 17.00.2026 = ReHTLEES00.M
SIBreHME ANEKTPOMArHUTHOM

15 I/IHI[YKI_[I/II/I; [ToTok BekTOpa 17.09.2026 https://m.edso0.ru/V9X7S809H
MarHUTHOW MHIYKIIHH

16 OJ1C unayKkun 99 09.2026 https://m.edso0.ru/C7Y3Q5D1F
3aKOH 3JIEKTPOMarHUTHOM

17 https://m.edso0.ru/E9O6Q0S4L
unaykuuu Gapanes 23.09.2026 1s./11.8Cs00. Q
Buxpesoe anekTpuueckoe moJie.

18 https://m.edsoo.ru/L9Z22D704J]
Toku DyKko 23.00.2026 | o THEES00.M
O/1C uHAYKIMU B IBUOKYIIUXCS

19 https://m.edsoo.ru/W2J181274G
MIPOBOIHUKAX 24.09.2026 D

20 Pemenue 3amau https://m.edsoo0.ru/J1Q9J0B6A

21 [IpaBusno Jlenna https://m.edso0.ru/K3G3Z5X5D

24.09.2026



https://m.edsoo.ru/P7F8T0C8S
https://m.edsoo.ru/D8M2R6I8Q
https://m.edsoo.ru/P9M6O3R7X
https://m.edsoo.ru/Q3Y8U3H5C
https://m.edsoo.ru/M4O0W8B2A
https://m.edsoo.ru/R5N2I0V4X
https://m.edsoo.ru/V9X7S8O9H
https://m.edsoo.ru/C7Y3Q5D1F
https://m.edsoo.ru/E9O6Q0S4L
https://m.edsoo.ru/L9Z2D7O4J
https://m.edsoo.ru/W2J8I2Z4G
https://m.edsoo.ru/J1Q9J0B6A
https://m.edsoo.ru/K3G3Z5X5D

22

NupyktuBHOCTB. Karymka
WHAYKTUBHOCTH B LEIH
IOCTOSIHHOI'O TOKA

29.09.2026

https://m.edsoo.ru/D6M2P8B2M

23

SAsnenue camounaykiuu. J/C
CaMOWHTyKIIHH

30.09.2026

https://m.edsoo.ru/H711C9E5J

24

3Hepr1/1$1 MAar"amTHOTI'O I10JIA
KaTyliKu ¢ TOKOM.
DNeKTPOMarHuTHOE ToJIe

30.09.2026

https://m.edsoo0.ru/C5L8W1D8Q

25

Pemmenue 3amau

01.10.2026

https://m.edsoo0.ru/B8§G2R3W3M

26

O00011IeHNe U CUCTEMATU3 AL
3HAHUH 110 TEME
"OnekTpoauHaMuka'

01.10.2026

https://m.edsoo.ru/F5F1\V2D7C

27

KonTtponsHas padoTa o tTeme
"OnexTpoauHamMuka"

06.10.2026

https://m.edsoo.ru/KOT5M2Y1S

28

KoneobarensHas cucrema.
CBo0OoaubIe KOJIeOaHuUs.
I'apmonmnueckue KojaeOaHus

07.10.2026

https://m.edsoo.ru/S8E5HOK6F

29

Kunematuueckoe u
IUHAMUYECKOE OIMCaHNE
KOJIeOaTeIbHBIX IBUKEHUI

07.10.2026

https://m.edsoo.ru/A6S901V4Q

30

9HepreTI/I‘IeCK06 OIIMCaHHuC.
BriBoJ q1HaAMUUEeCKOro ONMCaHus
TapMOHHUYCCKHUX KoJeO0aHuU U3 UX
OHEPTCTUYCCKOTO U
KHHEMATHYCCKOT'O OITMCaHUA

08.10.2026

https://m.edso00.ru/O4S4H7T5X

31

Ammutyna u ¢aza Koyebanui

08.10.2026

https://m.edsoo.ru/TOISC1Y1I



https://m.edsoo.ru/D6M2P8B2M
https://m.edsoo.ru/H7I1C9E5J
https://m.edsoo.ru/C5L8W1D8Q
https://m.edsoo.ru/B8G2R3W3M
https://m.edsoo.ru/F5F1V2D7C
https://m.edsoo.ru/K0T5M2Y1S
https://m.edsoo.ru/S8E5H0K6F
https://m.edsoo.ru/A6S9O1V4Q
https://m.edsoo.ru/O4S4H7T5X
https://m.edsoo.ru/T0I8C1Y1I

32

[Tepro 1 yacToTa KoJIeOAHHIA.
[Tepron MabIX CBOOOIHBIX
KoJieOaHU MaTeMaTHYECKOTO
MasTHHKa. [leprox cBOOOHBIX
KoJIeOaHUI TIPYKUHHOTO
MasiTHUKA

13.10.2026

https://m.edsoo.ru/U7S54U5V2L

33

3aTyxaroiue KojieoaHusl.
BoinyxaeHHbie KoneOaHusl.
Pe3onanc

14.10.2026

https://m.edso0.ru/I5D3X5G2P

34

ABTOKOIICOAHUA

14.10.2026

https://m.edsoo0.ru/Z3A8VOM2T

35

Pemenue 3agau

15.10.2026

https://m.edsoo.ru/JIW1A1F4P

36

Ypoxk-koHbepeHus
"MexaHuyeckue koneOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTAX"

15.10.2026

https://m.edsoo.ru/HOH4S6K4A

37

O00011eHNEe U CUCTEMATU3 AL
3HaHUHU 110 TeMe "MexaHnyecKue
KoJieOanusa"

20.10.2026

https://m.edsoo.ru/LOO0D1X9R

38

DNeKTPOMAarHUTHbIE KOJICOaHHUS.
KonebaTenpHbIi KOHTYD

21.10.2026

https://m.edsoo.ru/B7D6D5C1R

39

®opmyna Tomcona. Cs3b
aMIUIMTYbI 3apsiia KOHIEHCaTopa
C aMIUIMTYJOU CHJIBI TOKA B
Kosie6aTeIbHOM KOHTYpe

21.10.2026

https://m.edsoo.ru/K2F8R9L3D

40

3aKOH COXpaHEHUs YHEPTUU B
UJeabHOM KoJIe0aTeTbHOM
KOHTYpE

22.10.2026

https://m.edsoo.ru/O4A0N2Q7R



https://m.edsoo.ru/U7S4U5V2L
https://m.edsoo.ru/I5D3X5G2P
https://m.edsoo.ru/Z3A8V0M2T
https://m.edsoo.ru/J1W1A1F4P
https://m.edsoo.ru/H0H4S6K4A
https://m.edsoo.ru/L0O0D1X9R
https://m.edsoo.ru/B7D6D5C1R
https://m.edsoo.ru/K2F8R9L3D
https://m.edsoo.ru/O4A0N2Q7R

41

3aTyxarolne MEKTPOMarHuTHbIE
KoseOanus. BeiHyKaeHHbIE
AIIEKTPOMArHUTHBIE KOJICOaHMs

22.10.2026

https://m.edso0.ru/T4TOM5U9D

42

IIepemennslii TOK. Pe3ucrop u
KOHJIEHCATOP B LU
IIEPEMEHHOI0 TOKa

05.11.2026

https://m.edsoo.ru/E1E4R7V5Y

43

KaTYHIKa HHAYKTUBHOCTH B LICTIH
NMEPEMEHHOTO TOKA

05.11.2026

https://m.edso0.ru/X6Z0I15P10

44

3axoH Oma Juis 3IEeKTpUYECKOU
[IETH TIePEeMEHHOT0 TOKa

10.11.2026

https://m.edsoo.ru/Y618M8K3U

45

MoniHOCTh IEPEMEHHOTO TOKA.
AMIUTMTYIHOE U IEUCTBYIOIIEE
3HAa4YCHUEC CUJIbI TOKA U
HaIPSDKCHAS

11.11.2026

https://m.edso0.ru/A7M2G9T4J

46

Pe3oHaHC B anekTpruyuecKoi 1enu

11.11.2026

https://m.edsoo.ru/T1W3T2P9B

47

Pemrenue 3agau

12.11.2026

https://m.edsoo.ru/F0Y4J4Z4P

48

WneansHbIif Tpancopmarop.
[IpousBoicTBO, Nepenaya u
oTpeOIeHNE AIEKTPUIECKONH
SHEPruun

12.11.2026

https://m.edsoo.ru/Y2Q1A4U8R

49

DKOJIOTHYECKHE PUCKH IIpH
IIPOU3BOACTBEC JICKTPOOHCPIUH.
KynLTypa HUCIIOJIB30BaHU
QJICKTPOOHEPTUH B IMOBCEIHEBHOM
KHN3HH

17.11.2026

https://m.edso0.ru/O6L3K0DOL

50

Pemenue 3amau

https://m.edsoo.ru/A4X6R4Q4F



https://m.edsoo.ru/T4T0M5U9D
https://m.edsoo.ru/E1E4R7V5Y
https://m.edsoo.ru/X6Z0I5P1O
https://m.edsoo.ru/Y6I8M8K3U
https://m.edsoo.ru/A7M2G9T4J
https://m.edsoo.ru/T1W3T2P9B
https://m.edsoo.ru/F0Y4J4Z4P
https://m.edsoo.ru/Y2Q1A4U8R
https://m.edsoo.ru/O6L3K0D0L
https://m.edsoo.ru/A4X6R4Q4F

18.11.2026

o1 Pemenue 3amau 18.11.2026 https://m.edsoo.ru/l4E9R7F2G
O06o01IeHre U CHCTeMAaTH3aIus

52 3HAHUM 110 TeMe 19.11.2026 https://m.edsoo.ru/R9Y4Q4B2V
"DeKTpoMarHuTHbIC KoeOaHus"
MexaHn4eCKrEe BOJIHBI.

53 XapaKTEpUCTUKN MEXaHUYECKUX 19.11.2026 https://m.edso0.ru/Q618ROI7G
BOJIH

4 5 https://m. u/V3Y3L1KYI

5 CBolicTBa MEXaHUYECKUX BOJIH 94.11.2026 ttps://m.edsoo.ru/V3Y3

55 3ByK. XapaKTepUCTHKH 3BYKa 95 11.2026 https://m.edsoo.ru/BIL4I6H3L
HNudpa3Byk u yabpTpasByk.

56 [IymoBoe 3a£p;13HeHHe 95 11.2026 https://m.edsoo.ru/F8G8O0CIN
OKpY’KaloIlel cpe/ibl

57 Pemtenue 3amay 96.11.2026 https://m.edsoo.ru/0O2D5B1L0H
DNeKTPOMAarHUTHBIE BOJHBL.

58 N3nydyenue 35eKTpoMarHuTHIX 96.11.2026 https://m.edsoo.ru/Z21J4J3U2M
BOJIH
DHeprus 1eKTPOMarHUTHBIX

59 BoJIH. CBOMCTBA 01.12.2026 https://m.edsoo.ru/A5VOF4E7T
AIIEKTPOMArHUTHBIX BOJIH
[Ikana 3MeKTpOMarHUTHBIX BOJIH.

60 IIpuMeHeHue >IEKTPOMarHUTHBIX 02.12.2026 https://m.edsoo.ru/L4L9D8C2P
BOJIH B TEXHHUKE U OBITY

61 [IpuHUUIIBI paTUOCBA3U U https://m.edso0.ru/R4T3L4Z6R



https://m.edsoo.ru/I4E9R7F2G
https://m.edsoo.ru/R9Y4Q4B2V
https://m.edsoo.ru/Q6I8R0I7G
https://m.edsoo.ru/V3Y3L1K7I
https://m.edsoo.ru/B9L4I6H3L
https://m.edsoo.ru/F8G8O0C9N
https://m.edsoo.ru/O2D5B1L0H
https://m.edsoo.ru/Z1J4J3U2M
https://m.edsoo.ru/A5V0F4E7T
https://m.edsoo.ru/L4L9D8C2P
https://m.edsoo.ru/R4T3L4Z6R

teneBuaeHuA. Pagronokanus.
DNEeKTpOMarHUTHOE 3arps3HEHNE
OKPYKaroLEn CpeJibl

02.12.2026

62

KonTtposnsHas paboTa o teme
"Konebanus u BOJHBI"

03.12.2026

https://m.edso0.ru/I6T7C3N9G

63

Cger. 3aKOH NPSIMOJMHEHHOTO
pacmpocTpaHeHHs CBeTa

03.12.2026

https://m.edsoo.ru/DOI3C5N8P

64

Pemenue 3aga4 Ha npuMeHEHUE
3aKOHA NPSIMOJIMHENHOTO
pacnpocTpaHeHus CBeTa

08.12.2026

https://m.edso0.ru/O9N8Y4X4R

65

Otpaxenue csera. [lnockoe
3epkasio. Cdeprueckoe 3epKaio

09.12.2026

https://m.edso0.ru/G3P8G0T2Y

66

[Ipenomiienue ceera.
AOGCOIOTHBIN U OTHOCUTENIbHBIH
MOoKa3aTesb MPeIoOMIICHHUSL.
[TosiHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHbliA YyroJ MOJIHOTO
BHYTPEHHETO OTPaKCHHUS

09.12.2026

https://m.edso0.ru/Q91503F2]

67

Pemenne 3a1a4 Ha IPUMCHCHUEC
3aKOHOB OTPAXXCHHUA 1
IIpECIOMIICHUSA CBETA

10.12.2026

https://m.edsoo.ru/A6DOF409A

68

Xop nyueit B mpusMme. ucnepcus
cBera. CII0KHBIN COCTaB OEJI0Tro
cBera. Llser

10.12.2026

https://m.edsoo.ru/Q2P002F4H

69

JIun3pl. DOKyCHOE pacCTOSHUE U
OIITHYECKas CHJIA JIMH3bI

15.12.2026

https://m.edsoo.ru/A2B2A5X1H

70

IToctpoenue nzobpaxeHuil B
JMH3aX U UX CUCTEMaX.

16.12.2026

https://m.edsoo.ru/W5Y6A8H3F



https://m.edsoo.ru/I6T7C3N9G
https://m.edsoo.ru/D0I3C5N8P
https://m.edsoo.ru/O9N8Y4X4R
https://m.edsoo.ru/G3P8G0T2Y
https://m.edsoo.ru/Q9I5O3F2J
https://m.edsoo.ru/A6D0F4O9A
https://m.edsoo.ru/Q2P0O2F4H
https://m.edsoo.ru/A2B2A5X1H
https://m.edsoo.ru/W5Y6A8H3F

VYBeauueHue JIUH3EI

Pemenue 3agau Ha nocTpoeHue

71 M300paKeHUH, IMOTydaeMbIX C 16.12.2026 https://m.edsoo.ru/C4S1H1Y4A
MTOMOIIBIO JTHH3

72 ['na3 xak ontuyeckas cucrema 17.12.2026 https://m.edsoo.ru/M8L4Q8H2D
Pemrenne 3anau. [Ipeneinst

73 MPUMEHUMOCTH TEOMETPUUYECKOMN 17.12.2026 https://m.edsoo.ru/I5Z7R114B
OTITHKH
CKopoCTh CBETa U METOJIBI €€

74 https://m.edsoo.ru/E3Y8UGDON
aMeperus 22.12.2026 | o EE00.M

75 Jucnepcus cBera 93.12.2026 https://m.edsoo.ru/V4I18Z3L5R

76 Hurepdepennus creta 93.12.2026 https://m.edso00.ru/01S4W8X9K
KorepeHTHbIE HCTOUHUKH.

77 VYcnoBus HaOMIOAEHNA 94.12.2026 https://m.edsoo.ru/K2Z0K9S3U
MaKCUMYMOB 1 MUHUMYMOB

78 Pemtenue 3amay 94.12.2026 https://m.edso0.ru/R2C2G9L9S

79 [Ipumenenne naTepdhepeHITUN 99.12.2026 https://m.edsoo.ru/B7N6R7PIR

80 Judpakuus cBeTa 30.12.2026 https://m.edsoo.ru/02Q3C4Z8U
JudpakionHas pemeéTka.

81 YcnoBue HaOMIOIEHUS TIABHBIX 30.12.2026 https://m.edsoo.ru/Y5X5D1W8P
MaKCHUMYMOB

82 Pemenue 3amau https://m.edso0.ru/G8U0S3X8C



https://m.edsoo.ru/C4S1H1Y4A
https://m.edsoo.ru/M8L4Q8H2D
https://m.edsoo.ru/I5Z7R1I4B
https://m.edsoo.ru/E3Y8U6D0N
https://m.edsoo.ru/V4I8Z3L5R
https://m.edsoo.ru/O1S4W8X9K
https://m.edsoo.ru/K2Z0K9S3U
https://m.edsoo.ru/R2C2G9L9S
https://m.edsoo.ru/B7N6R7P9R
https://m.edsoo.ru/O2Q3C4Z8U
https://m.edsoo.ru/Y5X5D1W8P
https://m.edsoo.ru/G8U0S3X8C

12.01.2027

83

[TonepedHOCTH CBETOBBIX BOJIH.
[Tonapusanus cera

13.01.2027

https://m.edsoo.ru/L1A1Y8I8I

84

Pemenue 3amau

13.01.2027

https://m.edsoo.ru/I7U2E3M7K

85

CBeTOBBIC SIBJICHUS B IPUPOJIC

14.01.2027

https://m.edsoo.ru/K2T9L2Z70F

86

O00011IeHNe U CUCTEMATU3 AL
3Hanui o reme "Onruka"

14.01.2027

https://m.edsoo.ru/C6Y8K3D3D

87

KonTponbHas pabota o teme
«OnTtuka»

19.01.2027

https://m.edsoo.ru/POF9V1I2P

88

['pann1Bl MPpUMEHNMOCTH
KJTAaCCUYECKOM MEXaHUKH. 3aKOHBI
ANEKTPOIMHAMHUKHN U TTPUHITUTT
OTHOCHUTEJIBHOCTH

20.01.2027

https://m.edsoo.ru/G6M2L6T2I

89

[ToctynaTel cnennaibHON TEOPUH
OTHOCHUTENILHOCTH

20.01.2027

https://m.edsoo.ru/P6A3C4W2K

90

[IpocTpaHCcTBEHHO-BpEMEHHOM
untepsai. [IpeobpazoBanus
Jlopenua. YcnoBue npu4rMHHOCTH.
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTHU. 3aMeJICHUE
BPEMEHU U COKpAIllEHUE JTHHBI

21.01.2027

https://m.edsoo.ru/I0C7P4P0Y

91

9Hepr1/m " UMITYJIBC
peHHTHBHCTCKOﬁ YaCTHUIIbI

21.01.2027

https://m.edsoo.ru/E2W3L5P4N

92

CBsI3b MaCCHI C 3HepFHeI>i u
HUMITYJIbCOM pCHHTHBHCTCKOﬁ
YaCTHUIIBI. 3Hepr1/m ITOKOA

26.01.2027

https://m.edsoo.ru/D5Z0N7F8G



https://m.edsoo.ru/L1A1Y8I8I
https://m.edsoo.ru/I7U2E3M7K
https://m.edsoo.ru/K2T9L2Z0F
https://m.edsoo.ru/C6Y8K3D3D
https://m.edsoo.ru/P0F9V1I2P
https://m.edsoo.ru/G6M2L6T2I
https://m.edsoo.ru/P6A3C4W2K
https://m.edsoo.ru/I0C7P4P0Y
https://m.edsoo.ru/E2W3L5P4N
https://m.edsoo.ru/D5Z0N7F8G

PaBHOBecHOE TemiIoBOE

https://m.edsoo.ru/B616RIH6E
93 U3JIy4yeHue 27.01.2027 : .
94 3akoH cMmelnienus Buna 97 01.2027 https://m.edsoo.ru/EIM0B2A0N
TI'mmoTe3a M. IInanka o KkBaHTax.
95 DOTOHEL 98.01.2027 https://m.edsoo.ru/P115H6J3F
https://m. .TU/R6M9IPORYV
96 DHeprusi ¥ UMIyasc HoToHa 98.01.2027 ttps://m.edsoo.ru/R6M9POR9
®ororddext. OnbiTh A. T
97 CroneroBa. 3aKOHBI 02.02.2027 https://m.edsoo.ru/G2P8C3J8Z
dhoTtorddexra
YpaBHeHue DUHIITEHA AT
'K https://m. . 4C3P K
98 dotorddekra. "Kpachas 03.02.2027 ttps://m.edsoo.ru/C4C3P5U8
rpaauma” Gororddexra
HaBnenne ceera. OnbiTol I1. H.
99 https://m.edsoo.ru/ASE9M7X3N
JeGeniea 03.02.2027 | RSATECS00.M
100 BoiHoBbIE cBOIiCTBa YacTHIL 04.02.2027 https://m.edsoo.ru/Y8X4J4A9M
Bounnsl e bpoitnis. JnmuHa BOJHBI
101 Aie bpoitst u pasmeps! 0? act https://m.edsoo.ru/E1Y1B5Z7G
JIOKAIM3aINK IBUXKYIIeHCs 04.02.2027
YaCTHUILBI
KopnyckynsipHo-BOIHOBO#M
102 https://m.edsoo.ru/N4B0X9Y8Z
nyamaM 00.02.2027 | PSTLECS00.M
Judpakuust 5JeKTPOHOB Ha
103 https://m.edsoo.ru/LOK8H4E7W
KpHuCTaJlIax 10.02.2027 Re..E0500.1L
104 Cneupnuia usmeperni 5 10.02.2027 | https://m.eds00.ru/l0Z9SIAOW

MUKPOMUPC. CooTtHomeHHS



https://m.edsoo.ru/B6I6R9H6E
https://m.edsoo.ru/E1M0B2A0N
https://m.edsoo.ru/P1I5H6J3F
https://m.edsoo.ru/R6M9P0R9V
https://m.edsoo.ru/G2P8C3J8Z
https://m.edsoo.ru/C4C3P5U8K
https://m.edsoo.ru/A9E9M7X3N
https://m.edsoo.ru/Y8X4J4A9M
https://m.edsoo.ru/E1Y1B5Z7G
https://m.edsoo.ru/N4B0X9Y8Z
https://m.edsoo.ru/L0K8H4E7W
https://m.edsoo.ru/I0Z9S9A0W

HeomnpenenénHocreil ['eiizendepra

105 Pemenue rpaduueckux 3amagq 11.02.2027 | https://m.edsoo.ru/P2D8Y5T3M

106 Pemrenne pacu€THbIx 3a1a4 11.02.2027 https://m.edsoo.ru/ROF6H2Z21
KonTposnsHas paboTa mo Temam:

107 Ocroser CTO, . https://m.edsoo.ru/O5W1R8T8J
"KopnyckynsipHO-BOJIHOBOM 16.02.2027
nyanuzm"
OMBITHI 1O UCCIIETIOBAHUIO

108 cTpoeHus aroma. [ImanerapHas 17.02.2027 https://m.eds00.ru/N2S2T2Q4T
Moienb atoMa Pesepdopaa

109 [Toctymarer bopa 17.02.2027 https://m.edso0.ru/V9DIK7GOM

110 Bzt crieicrpos. Criekp yposieit https://m.edso0.ru/S6H9O5N3V
SHEPTHH aTOMa BOJIOpOJa 18.02.2027

111 CTIOHTAHHOE  BEIHYKIEHHOS https://m.edsoo.ru/P4C1J804M
W3JIyYCHHE CBETA 18.02.2027

112 Jlazep 94.02.2027 https://m.edsoo.ru/D9P9J8B1K
HyknonHas Monens siipa
I'eitzen6epra-MBanenko. 3apsa u

113 https://m.edsoo0.ru/I8J6K7ES5N
MacCcoBO€ YHUCIIO siapa. M3oTorbl. 24.02.2027 ./ €Cs00.
PagroakTHBHOCTH
3aKoH paJMOaKTHBHOTO pacnaa.
CBolicTBa HOHU3HUPYIOLIETO

114 n3iyueHus. Bausaue 95.02.2027 https://m.edsoo.ru/U2W1K6N5N

PaAOaKTUBHOCTH HA KHUBBIC
OpraHHU3MBlI. Z[OSI/IMeTpI/IH



https://m.edsoo.ru/P2D8Y5T3M
https://m.edsoo.ru/R0F6H2Z2I
https://m.edsoo.ru/O5W1R8T8J
https://m.edsoo.ru/N2S2T2Q4T
https://m.edsoo.ru/V9D9K7G0M
https://m.edsoo.ru/S6H9O5N3V
https://m.edsoo.ru/P4C1J8O4M
https://m.edsoo.ru/D9P9J8B1K
https://m.edsoo.ru/I8J6K7E5N
https://m.edsoo.ru/U2W1K6N5N

115

OHeprus cBA3U HyKJIOHOB B s/Ipe.
Snepubie cunbl. Jlegekt maccol
sanpa. SlnepHsle peakuuu.
Snepusie peakropsl. [Tpobaembl
YIPaBJISIEMOTO TEPMOSIIEPHOTO
CHHTE3a. DKOJIOTUYECKUE
aCTIEKTHI Pa3BUTHSI SIIEPHOM
SHEPTeTUKU

25.02.2027

https://m.edso0.ru/14021100J

116

Merons! perucTpanuy u
HCCIIEIOBAHUS 3JIEMEHTAPHBIX
yactull. OyHJaMeHTaIbHbIE
B3anMoJeicTBUs. baprnoHsl,
ME30HBI U JIENTOHBI.
[IpencraBnenune o CtangapTHON
Moaenu. KBapk-rimtooHHas
MOJEIIb aJpOHOB

02.03.2027

https://m.edsoo.ru/H7W512M8U

117

®du3uKa 3a npeaeaaMu
CrangaptHoit mogenu. TEmHast
Matepus U TEMHas SHEPTHSL.
EnuncTBO (DM3MYEeCKOi KapTHHBI
MHpa

03.03.2027

https://m.edsoo.ru/Z2Q9U3C6Y

118

OTansl Pa3BUTHA aCTPOHOMMUMU.
3HayeHHne ACTPOHOMUH

03.03.2027

https://m.edsoo.ru/NOR8ILG1M

119

[TpuMeHNMOCTh 3aKOHOB (PU3UKH
U1 OOBSICHEHUS IPUPO,IBI

KOCMUYECKUX 00BEKTOB. MeTo bl
ACTPOHOMUYECKHUX UCCIIET0BAHUI

04.03.2027

https://m.edsoo.ru/17Q8F6Q6Y

120

COBpeMeHHHC OIITHYCCKHE
TCJICCKOIIbI, paAUOTCICCKOIIbI,

04.03.2027

https://m.edso0.ru/C4X00Q6YOW



https://m.edsoo.ru/I4O2I1O0J
https://m.edsoo.ru/H7W5I2M8U
https://m.edsoo.ru/Z2Q9U3C6Y
https://m.edsoo.ru/N0R8I1G1M
https://m.edsoo.ru/I7Q8F6Q6Y
https://m.edsoo.ru/C4X0Q6Y0W

BHEaTMOC(EepHast aCTPOHOMHS

121

Bun 38é3nnoro neda. Co3sesaus,
SIPKHE 3BE3/IBI, TUIAHETHI, UX
BUANMOC IBUKCHHUC

09.03.2027

https://m.edso0.ru/N1Z1T9VIK

122

Conneunas cucrema. CoJHIE.
ConHeyHast aKTUBHOCTb.
Ncrounuk sneprun CosHua u
3BE3]

10.03.2027

https://m.edsoo.ru/D6X4E3L1E

123

3BE3/1bI, NX OCHOBHBIE
XapakTepucThKu. /lnarpaMmma
"CIIEeKTpaJIbHBIN KIIacc —
CBETUMOCTB"

10.03.2027

https://m.edsoo.ru/E2H6U8P20

124

3Be34bI IIIaBHON
IMOCJIENOBATEILHOCTH

11.03.2027

https://m.edsoo.ru/S5HOM6S0V

125

Buyrpennee crpoeHue 3BE3/1.
CoBpeMeHHbIE MPEICTABICHUS O
MPOUCXOKACHUHU U SBOJIIOIIUN
CouHiia ¥ 386311, DTalkbl XKU3HU
3BE3]

11.08.2027

https://m.edsoo.ru/M3M5Y0C8W

126

Muneunsiii [Iyte — Hama
lNanakTuka. TuIbl ragakTuk.
YEpHbie ABIPHI B SIpax ralakKTHUK

16.03.2027

https://m.edsoo.ru/E5D0C5F6B

127

Bcenennas. Pacimupenue
Bceenennoii. 3akon Xa60ua.
Teopus bosbioro B3peIBa.
PennkroBoe uznyuenue

17.03.2027

https://m.edsoo.ru/O9R8WIY1Y

128

MacmtabHasi CTpyKTypa
Bcenennoii. Mertaranaktuka

17.03.2027

https://m.edsoo.ru/Q4F3H3L4K



https://m.edsoo.ru/N1Z1T9V9K
https://m.edsoo.ru/D6X4E3L1E
https://m.edsoo.ru/E2H6U8P2O
https://m.edsoo.ru/S5H0M6S0V
https://m.edsoo.ru/M3M5Y0C8W
https://m.edsoo.ru/E5D0C5F6B
https://m.edsoo.ru/O9R8W9Y1Y
https://m.edsoo.ru/Q4F3H3L4K

129

Hepeménnsie mpooaembl
aCTPOHOMHH

18.03.2027

https://m.edsoo.ru/O6N5DOX7M

130

Pu3N4EeCKU IPAKTUKYM 110 TEME
"WccnemoBaHue MarHUTHOTO TTOJIS
MOCTOSIHHBIX MAarHUTOB" MJIK
"UccnenoBaHue CBOMCTB
(dheppomMarHeTuKoB" WK
"UccnenoBanne IeHCTBHS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

18.03.2027

https://m.edsoo.ru/E6E5G3VIW

131

®u3N4eCcKuil NPAKTUKYM I10 TEME
"U3mepenue cuisl Amriepa uim
"N3yueHne 3aBUCHMOCTH CUJIbI
Amrepa OT CuJIbl TOKa'" Win
"OnpenesnieHrne MarHUTHOM
MHIYKIIMA Ha OCHOBE U3MEPEHUS
cuibl Ammnepa"

23.03.2027

https://m.edsoo.ru/V7S7N9F2P

132

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHue IBICHUSI
3JIEKTPOMArHUTHOW MHIyKIUH"
unu "OnpeneneHne MHIYKIUNA
BUXPEBOTO MAarHUTHOTO TOJIs"

24.03.2027

https://m.edsoo.ru/P2L3A0D3N

133

Ou3nyecKuil MPaKTUKyM 10 TEME
"UccneqoBanue IBICHUI
camounaykuun" wiu "Coopka
MOJIENH JEKTPOMArHUTHOTO
reseparopa"

24.03.2027

https://m.edsoo.ru/V4AN3VOD9A

134

DuU3NYECKUN PAKTUKYM I10 TEME
"N3mepenue neproaa cBOOOIHBIX

25.03.2027

https://m.edsoo.ru/T8U7R4X6L



https://m.edsoo.ru/O6N5D0X7M
https://m.edsoo.ru/E6E5G3V9W
https://m.edsoo.ru/V7S7N9F2P
https://m.edsoo.ru/P2L3A0D3N
https://m.edsoo.ru/V4N3V0D9A
https://m.edsoo.ru/T8U7R4X6L

KoJeOaHU HUTSHOTO U
MPYXKUHHOTO MassiTHUKOB"

135

Pu3N4EeCKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHme SHEPTUH B
MPYXKUHHOM MasiTHUKE"

25.03.2027

https://m.edsoo0.ru/G6J5Z1B2E

136

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO
TOKa 4yepe3 MoCce0BaTeIbHO
COEIMHEHHBIE KOHAEHCATOD,
KaTYIIKy ¥ PE3UCTOp" WIH
"UccnenoBanue paboThI
HMCTOYHUKOB CBETA B IIENH
MIEPEMEHHOTO TOKa"

06.04.2027

https://m.edsoo.ru/D3P8AOX6N

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyenune mapameTpoB 3ByKOBOM
BOJIHBI"

07.04.2027

https://m.edsoo.ru/D8F2V279S

138

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue nokazaresst
MpeToOMJICHHUSI CTEKJIA" Uin
"[Tonyuenue n3o0OpaxeHus B
CUCTEMeE U3 IJIOCKOTO 3epKaja U
JUH3BI"

07.04.2027

https://m.edsoo.ru/H4K414MOK

139

Ou3nyecKuil MPaKTUKyM IO TEME
"UccneqoBanue 3aBUCUMOCTH
(hOKyCHOTO paccTOSTHUS OT
BEIECTBA (Ha MPUMEPE JKUKUX
nuH3)" umn "M3mepenue
(hOKYCHOTO paccTOSTHUS
paccenBaroIIMX JIUH3"

08.04.2027

https://m.edsoo.ru/H4C3S0K5V



https://m.edsoo.ru/G6J5Z1B2E
https://m.edsoo.ru/D3P8A0X6N
https://m.edsoo.ru/D8F2V2Z9S
https://m.edsoo.ru/H4K4I4M0K
https://m.edsoo.ru/H4C3S0K5V

140

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
uHTepEPEHINH U TOJSIPU3AIIH
cBeta"

08.04.2027

https://m.edsoo.ru/N3M1B5H4B

141

@uU3NYECKUH IPAKTUKYM 110 TEME
"Onpenenenyue UMITyJIbca U
SHEPrUM PEIATUBUCTCKUX YaCTHULL
(o doTorpadusim Tpexkon
3apsSKEHHBIX YaCTHIL B
MarHuTHOM ToJie)"

13.04.2027

https://m.edsoo.ru/F9D5M5H2E

142

®u3N4eCcKuil NPAKTUKYM I10 TEME
"U3mepenune nocrosHHou [1nanka
Ha OCHOBE MCCIIEIOBAHUS
dhoTorddexra" nnm
"HccneqoBanue 3aBUCUMOCTH
CHJIBI TOKA Y€pPe3 CBETOANO] OT
HanpsHKeHus"

14.04.2027

https://m.edsoo.ru/B6Y1T9C2U

143

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue cuekTpa
Pa3peKEHHOTO aTOMAPHOTO
BOJIOPOJIa M K3MEpPEHUE
nocrosiHHOM Punbepra"

14.04.2027

https://m.edsoo.ru/T5N0J9D6N

144

Ou3nyecKuil MPaKTUKyM 10 TEME
"UccnenoBanue paii0aKTUBHOTO
(hoHa ¢ UCIOJIb30BAaHUEM
nosumertpa" ninm "M3ydenune
MOTJIOIIECHUS OETa-4acTHII
alroMUHHEM"

15.04.2027

https://m.edsoo.ru/Q2D701P3J

145

DuU3NYECKUN IIPAKTUKYM I10 TEME

https://m.edsoo.ru/NOX0OMOW1P



https://m.edsoo.ru/N3M1B5H4B
https://m.edsoo.ru/F9D5M5H2E
https://m.edsoo.ru/B6Y1T9C2U
https://m.edsoo.ru/T5N0J9D6N
https://m.edsoo.ru/Q2D7O1P3J
https://m.edsoo.ru/N0X0M0W1P

"Habnronenus 38€31H0T0 HebOa
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAHUEM KOMIIBIOTEPHBIX
MPUIIOKEHHUHN JUIS OTIPEIEIICHUS
MOJIOKEHHS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3iusi CeBepHOTo MoJTyIapHst
U sipKue 3BE3/1b1" WK
"Habmtonienus B teneckon JIyHsl,
IJIAHET, TYMAHHOCTEN U 3BE3HBIX
CKoIIeHnn"

15.04.2027

146

O00011IeHNE U CUCTEMATHU3ALIUS
3HaHui. Posb pusuku u
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIHAIbHOM 1
ATUYECKOH chepax nesTeTbHOCTH
YyeJioBeKa

20.04.2027

https://m.edsoo.ru/T7S7U5A9F

147

O000111eHNE U CUCTEMATU3ALMS
3HaHUH. Posib 1 MecTO QU3HKHU 1
ACTPOHOMHUHU B COBPEMEHHOM
Hay4YyHOU KapTUHE MHUpa

21.04.2027

https://m.edsoo.ru/D3X0E9J8F

148

O000I11IeHNE U CUCTEMATH3AL[MSI
3HaHu#. Posb pusnueckoit
Teopuu B (HOPMUPOBAHUU
MPEeACTABICHUHN 0 PU3NUECKON
KapTHUHE MHPa, MECTO
(bu3nuecKoit KapTUHBI MUpA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX

21.04.2027

https://m.edso0.ru/09Z3W6E2M



https://m.edsoo.ru/T7S7U5A9F
https://m.edsoo.ru/D3X0E9J8F
https://m.edsoo.ru/O9Z3W6E2M

MPEJICTAaBICHUI O IPUPOJIE

149

O00011IeHIE U CUCTEMATHU3AIIUS
3Hanui o reme "Kunemaruka"

22.04.2027

https://m.edso0.ru/S0X9P3D3B

150

O00011IeHNE ¥ CUCTEMATH3ALIMS
3Hanui o reme "Kunemaruka"

22.04.2027

https://m.edso00.ru/A3P8X2K5G

151

O06o01enre U cucTeMaTu3arus
3HaHu# 1o Teme "JluHamuka"

27.04.2027

https://m.edsoo.ru/X2C7H4U4 X

152

O00011IeHNe U CUCTEMATH3ALMS
3Hanui o teme "CraTtuka
TBEpAOTO Tena"

28.04.2027

https://m.edsoo.ru/T7D1M4U7C

153

O00011IeHNe U CUCTEMATU3 AL
3HaHUHU 110 TeMe "3aKOHEI
COXpaHEHUs B MeXaHUKe"

28.04.2027

https://m.edso0.ru/W1J3T0OD8O

154

O0001Ienre ¥ cUCTEMAaTH3AIUS
3HaHu# 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KHHETHYECKOM
Teopun"

29.04.2027

https://m.edsoo.ru/F3F6A8Q5I

155

O0o001Ienre ¥ cUCTEMATU3 AL
3HAHHH 10 TeME
"Tepmoannamuka. TeroBbie
MaIIuHbBI"

29.04.2027

https://m.edso0.ru/T1C9Z26Y9J

156

O000I11IeHNE U CUCTEMATH3AL[MSI
3HaHUM Mo Teme "ArperaTHble
coCTOsHHA BelecTBa. Pa30BbIe
nepexonl"

04.05.2027

https://m.edso0.ru/Y9J8J3B9G

157

O000I11IeHNE U CUCTEMATH3ALI[MSI
3HaHUM N0 TeMe "DIeKTpUuYecKoe
noie"

05.05.2027

https://m.edso0.ru/P3V2N4G70Q



https://m.edsoo.ru/S0X9P3D3B
https://m.edsoo.ru/A3P8X2K5G
https://m.edsoo.ru/X2C7H4U4X
https://m.edsoo.ru/T7D1M4U7C
https://m.edsoo.ru/W1J3T0D8O
https://m.edsoo.ru/F3F6A8Q5I
https://m.edsoo.ru/T1C9Z6Y9J
https://m.edsoo.ru/Y9J8J3B9G
https://m.edsoo.ru/P3V2N4G7Q

158

O00011IeHNE U CUCTEMATHU3AIIUS
3ganui 1o teMe "l1ocToSIHHBII
ANIEKTPUYECKUM TOK"

05.05.2027

https://m.edsoo.ru/R1IE6M5LOT

159

O00011IeHNE ¥ CUCTEMATH3ALIMS
3Hauui 1o reme "Toku B
pa3nuyHbIX cpepax”

06.05.2027

https://m.edsoo.ru/H1K30204W

160

O00011eHNe U CUCTEMATU3 AL
3HAHUHU 110 TeMe "MarauTaoe
mnoie"

06.05.2027

https://m.edsoo0.ru/\W5D2V6S7W

161

Peseprubrit ypok. O6001IeHNE 1
CHCTEMAaTHU3alUs 3HaHUH 110 TEME
"OnexTpoMarHuTHas HHAYKIMUS"

11.05.2027

https://m.edsoo.ru/B3F70O5C1F

162

PeseprubIit ypok. O6001IeHNE 1
CUCTEMATHU3ALMs 3HAHUI [0 TEME
"MexaHandeckue Kojaeoanus"”

12.05.2027

https://m.edsoo.ru/E1Y1A2HIL

163

Peseprubiit ypok. O6001IeHNE 1
cUCTeMaTH3alMs 3HaHU 110 TeMe
"DJIeKTpOMarHUTHBIE KOosieOaHus"

12.05.2027

https://m.edsoo.ru/F8S9P7F8V

164

PeseprubIit ypok. O6001eHNE 1
CHCTEMAaTU3alMs 3HaHHUH 110 TeMe
"MexaHn4ecKHe u
3JIEKTPOMArHUTHBIE BOJTHBI"

13.05.2027

https://m.edsoo.ru/I7TR6C5M4A

165

PesepBuslit ypok. O600mIeHE U
cUCTeMaTH3allMs 3HAHUH 110 TEME
"Onruxka"

13.05.2027

https://m.edsoo.ru/M4W5I5R8V

166

PesepBHrlit ypok. O6001IeHE U
cUCTeMaTH3aIlHs 3HAHUH 10 TeME
"Ocnossl CTO"

18.05.2027

https://m.edsoo.ru/\V9Z5U6PIN



https://m.edsoo.ru/R1E6M5L0T
https://m.edsoo.ru/H1K3Q2Q4W
https://m.edsoo.ru/W5D2V6S7W
https://m.edsoo.ru/B3F7O5C1F
https://m.edsoo.ru/E1Y1A2H9L
https://m.edsoo.ru/F8S9P7F8V
https://m.edsoo.ru/I7R6C5M4A
https://m.edsoo.ru/M4W5I5R8V
https://m.edsoo.ru/V9Z5U6P9N

167

PesepBHelii ypok. O600IIeHNE 1
CUCTEeMAaTH3aI¥sl 3HAHWIA 110 TeMe
"KopmyckysipHO-BOJTHOBO#
nyanuzm"

19.05.2027

https://m.edso00.ru/0O2U5X7K40Q

168

PesepBHeIit ypok. O600IICHNE 1
cCUucreMaru3sanus 3HAHHUH 110 TEME
"®duzuka aroma"

19.05.2027

https://m.edsoo.ru/U1Q9R3S8P

169

PesepBubiit ypok. O60011eHNE 1
cUCTeMaTH3aIus 3HAHUM 110 TeMe
"®duznka aTOMHOTO S7Ipa U
3JIEeMEHTapHbIX YacTul'"

20.05.2027

https://m.edso0.ru/BOY1C2P30Q

170

Peseprubrit ypok. O6001IeHNE 1
cCucreMatTusanus 3HAaHUH 110 TEME
"DnemMeHTHl acTpopu3uKu"

20.05.2027

https://m.edso00.ru/S5R2W9F7G

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

170

16



https://m.edsoo.ru/O2U5X7K4Q
https://m.edsoo.ru/U1Q9R3S8P
https://m.edsoo.ru/B0Y1C2P3Q
https://m.edsoo.ru/S5R2W9F7G

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

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

JleMOHCTpHpOBAaTh HA TMPUMEpPaxX poib U MECTO (PU3MKH B (POPMHUPOBAHUH
COBPEMEHHOM HAy4HOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHM, B IPAKTUYECKON IEATEILHOCTH JIFOIECH

10.2

YuuThIBaTh TpaHUIIBl MPUMEHEHUS H3YyYEHHBIX (DU3MUECKUX MOJeNeH:
MaTepuagbHas TOUKa, MHepLUaibHas cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TE€JI0, UACAIBHBIN Ia3; MOJEIIH CTPOEHUS T'a30B, KUAKOCTEN U TBEPIBIX TEll,
TOYEYHBIN AIEKTPUUECKUM 3aps] — TP pelIeHNH GU3NYECKUX 3a]1a4

10.3

PacnioznaBath pusnueckue sBieHus (MpoIecchl) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpPUM CTPOCHHUS
BEIIECTBA U JJEKTPOAMHAMHMKH: pPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHUE, CBOOOJHOE TaJieHue Tel, JBHKEHUE IIO0
OKPY)KHOCTH, WHepLus, B3auMojeicTBue Tten; AuPy3us, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX TeEJ, U3MEHEHUE 00BbEMaA Tel
IpU HarpeBaHUM (OXJIAXKJEHUM), TEIUIOBOE PpaBHOBECHE, HCIAPEHHUE,
KOHJIEHCAllMs, IJIaBJIEHUE, KPUCTAIIM3alMs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBSI3b
MEX]ly IapaMeTpaMy COCTOSHUS Ta3a B M30MpOLEccax; dIEKTpU3aLus Tell,
B3aMMOJICHCTBHE 3apsI0B

10.4

OnuceIBaTh MEXaHUYECKOEC JABYMKCHHUE, UCIIOJIb3Ysl (bl/ISI/I‘IeCKI/Ie BCJIIMYHUHBI.
KoopAuHaTta, IIyTh, IEPEMCHICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TC€Jjia, CUiIa,
HUMITYJIBC  TCJIa, KHHETUUYCCKAA OHEPIudA, IOTCHHUAJIbHAA  OHCPIUs,
MEXaHHU4YCCKas pa60Ta, MCXaHW4YCCKass MOINHOCTb, IIpU  OIIMCaHUU
IMIPpaBUJIbHO TPAKTOBATH (bI/ISI/I‘ICCKI/Iﬁ CMBICJI HCIIOJIB3YEMBIX BCIWYHUH, HUX
0003HAYEHUS U CAWHHNIIBI, HAaXOIUThb Q)OpMYHLI, CBA3BIBAIOIIUC HNAHHYHO
(1)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh M3y4EHHbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIEC SIBJICHUS,
UCNOJb3Ys (U3NYECKHUE BEIMUYUHBL: JaBlIEHUE ra3a, TeMIepaTypa, CpeaHss
KUHETHYeCKast SHEprus Xa0THYECKOTO JBYDKEHUS MOJIEKYII,
CpPEIHEKBaJApaTU4YHAsl  CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabdora rasa, Ko3(QQHUIHMEHT MNOJE3HOro JeicTBUA
TEIJIOBOTO JIBUTATeNsl; MPU OMUCAHWU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBICJI MCHOJIb3yEMBIX BEJIWYMH, UX O0O3HAYEHUS U €AWHUIBI, HAXOJUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYI (DU3MYECKYI0 BEJIMYMHY C APYTUMHU
BEJIMYUHAM

10.6

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




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

10.7

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIIONB3YS (hPU3NYECKHE
3aKOHBl M NPUHLUIBL 3aKOH BcemupHoro Tsrotenus, |, Il u Ill 3akons
HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPIHM, 3aKOH COXpPaHEHUs
UMIyJbCa, [PUHLUI CYNEPHO3ULMHM CUJ, MPUHLUI PaBHOIPABUS
WHEPLHUAIBHBIX CUCTEM OTCYETA; MOJEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
SHEPruu TEIUIOBOTO JBIKEHHUS MOJIEKYJd ¢ aOCOIIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsina, 3akoH KynoHa; mpu 3TOM pasiaudarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCcKOoe BBIpAXKEHHE M yCIOBUS (IpaHHUIBL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB,  pa3iuyaTh yCJIOBUS HUX  0€30MacHOTO
HCIIOJIb30BAHMS B IOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MIPOIIECCOB C MCIOJIF30BAaHUEM MPSIMBIX M KOCBEHHBIX U3MEPECHUM; TIPH 3TOM
dhopmynupoBaTh mpobaemMy (3a7ady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000pyI0OBaHMUs, IPOBOIUTH OTIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

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

10.11

HccnenoBaTh  3aBUCUMOCTH  MEXIYy (U3UYECKUMHU  BEJIUYMHAMU C
UCIIOJIb30BAaHUEM TPSAMBIX H3MEpPEHUil; MpuU 3ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpPOBaTb  pe3yJibTaThl  TOJYYEHHOH  3aBUCHUMOCTH
(¢u3nuecKkux BENWYMH B BuJe Tabnaui ¥ rpaduKoB, AeJaTh BBIBOJBI IO
pe3yapTaTaM HCCIEI0BaHUS

10.12

Cobmnronath npaBuia 6€30MaCHOrO TPyAa IPU MPOBEJCHUN UCCIIE0BAaHUM B
paMKax  y4eOHOro  HSKCIepUMEHTa, y4eOHO-MCCIIENOBATENbCKONH U
IPOEKTHOM AEATENBHOCTU C UCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pemats pacu€rHple 3aauyu C SBHO 3aJlaHHOM (PU3UYECKON MOJENbIo,
UCTIONB3Ys (PU3UYECKHE 3aKOHBI M MIPUHIIUIIBI; HA OCHOBE aHANU3a YCIOBHUS
3a/1aui BBIOMpATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3NUECKHE BEIUYMHBI
u ¢Gopmyibl, HeoOXoAMMBIE ISl €€ pelIeHHs, MPOBOAUTH pPACUETHl U
OIICHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYCHHSI (PU3NIECKON BETUIHHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyu: BBICTPAaNBATh JOTHUYCCKHU
HCTIPOTUBOPCUUBYIO ILCIIOYKY paCCY)KIlCHI/Iﬁ C OHOpOfI Ha HU3YYCHHBIC




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

10.15

Hcnonb3oBarh  mpu  pelieHMH  yuyeOHBIX  337ad  COBpPEMEHHbIE
WHPOpPMAIIMOHHbIE  TEXHOJOTMM  JUIi  TOWCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpETallMM M MPEACTaBICHUS Y4YEOHOM U Hay4dHO-NOIYJISPHOU
UHPOpPMALIMK, TOJYYCHHOW U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH(POPMALUIO

10.16

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

10.17

Hcnonb3oBath TeopeTndyeckre 3HaHUS MO (PU3HMKE B MMOBCEJIHEBHOM KU3HU
g obecriedeHust Oe30macHOCTH Mpu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMHU YCTPOIMCTBAMH, JUISI COXPAaHEHUS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTHYECKOI0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

PabGorare B rpymnme C BBINOJHEHHWEM pa3IUYHbIX COLMAIBHBIX PpOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATILHO PACIIPEACATh 00S3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTh B HCECTAHJAPTHBIX CUTyalUAX, aJCKBATHO
OLCHMBATb BKJIaJ KaXJIOro MW3 Y4YaCTHUKOB TPYIIbI B PCIICHHUC
paccMaTpuBaeMoin MPOOIEMBI

11 KIJACC

Kon
NpoBepPsieMoro
pe3yJabTarTa

111

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

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MUPA, B Pa3BUTHUHU COBPEMEHHOUN TEXHUKH
U TEXHOJIOTUH, B MPAKTUYECKON NESATENbHOCTH JIOACH, LEIOCTHOCTh M
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4uUTHIBATH rpaHullbl TPUMCECHCHUA HU3YUCHHBIX (I)I/I?»I/I‘ICCKI/IX MO,I[GJ'IGﬁ:
TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsan, sAA€pHass MOACJIb aTOMa, HYKIIOHHasA
MOJACJIb aTOMHOI'O A[pa IIpUu pCIICHUH q)HSI/I‘leCKI/IX 3aJa4

11.3

Pacrio3HaBath ¢pu3uueckue siBieHus (MPOIEecChl) B OOBICHATh UX HA OCHOBE
3aKOHOB 93JICKTPOJMHAMUKHA M KBAHTOBOM (DM3MKH: 3JIEKTpUYECKas
POBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHS
TOKa, B3aUMO/JICHCTBUE MAarHUTOB, MJICKTPOMArHUTHAS WHAYKIIHS, ICHCTBUEC
MAarHUTHOTO TIOJSl HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsij,
AJIEKTPOMArHUTHbBIE KOJICOaHUs u BOJTHBI, IPSIMOJTHHEITHO S
pacrpocTpaHeHHe CBETa, OTPAXKEHHE, TpeOMICHHe, HHTepdepeHus,
nudpakus U MoJIIpH3alvs CBETa, AUCIEPCUST CBETa, (OTOITCKTPUUCCKUI
addekt (poTtodddexT), cBETOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJIOPOJA,  ©CTECTBEHHAas W HMCKYCCTBEHHAas




Paa0aKTUBHOCTD

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBa (BHCKTpI/I‘-IeCKI/Ie, Mar"HuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb pA3IMYHBIX Cpel) |
JJIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECCHI), HCIOJB3yd  (hu3nyecKue
BCIIMYHNHBI: BHGKTpI/I‘IeCKI/Iﬁ 3apsand, CuJjia TOKa, SJICKTPHUYCCKOC HAIPSKCHUC,
AJIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHmanos, IJC, paborta
TOKAa, WHIYKIMS MarHuTHOTO ToJiA, cuia Awmmepa, cuia Jlopeniia,
WHAYKTUBHOCTb KAaTYIIKHW, SHCPIUs SJICKTPHUYCCKOIO U MAarHuTHOT'O HOJ’IGﬁ,
NepuoJl U YacToTa KOJIEOAaHWH B KOJIeOaTeIbHOM KOHTYpE, 3aps] U CHIa
TOKa B TIpPOIllECC€ TapMOHHMYECKHX OJEKTPOMArHUTHBIX KOJICOAHMI,
(OKyCHOE pacCTOSHHE W ONTHYeCKas CHJa JIMH3BI;, TPU ONHUCAHUHU
IMpaBHUJIbHO TPAKTOBATbH @HSquCKHﬁ CMBICJI HCIIOJIB3YEMbBIX BECJIWMYHH, HUX
0003HaYeHMs] U EQUHMIIBI; YKa3blBaTh (DOPMYIIbI, CBSI3BIBAIOLINE JAHHYIO
(hU3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

115

OnuchiBaTh M3YYCHHBIC KBAHTOBBIE SIBJICHHS W TPOIECCHI, HCIOIB3YS
(br3UYeCcCKre BETUIMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI
W YacToTa CBeTa, PHEpPrus M HMIYJIbC (POTOHA, MEepHoJ] NoJypacrnana,
SHEPTHsl CBS3W AaTOMHBIX SIIep; MPU OIMUCAHUM TPABWIBHO TPAKTOBATH
(bUBUYECKU CMBICT HCTIOIB3YEMbIX BETUYHH, UX 0003HAUYCHHS U €IUHUIIBI;
yKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMYUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITH 3HaU€HUE (PU3NIECKON BETMYUHBI

11.6

AHanu3upoBaTh PU3NUECKHUE MPOIECCHI U ABICHUS, UCTIOIb3Ys GU3NUECKUE
3aKOHBI W TpPUHLOMIBL: 3akoH OMa, 3aKOHbI TOCJIEIOBaTENIbHOTO U
napajuieIbHOTO COEANHEHHUs POBOJIHUKOB, 3ak0oH [[xoyns — Jlenna, 3akox
ANIEKTPOMArHUTHOM MHIYKIWUU, 3aKOH MPSAMOJMHEHHOTO pacipOCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHHE
OiiHmTeitHa g GoTtoddderra, 3aKOH COXpaHEHHUS DSHEPIUu, 3aKOH
COXPAaHEHHUS MMITYJIbCa, 3aKOH COXPAaHEHUS AJIEKTPUUYECKOTO 3apsia, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTyIaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmaza; mpu 3TOM pasziuyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE UM YycloBHs  (TpaHMIbI,  00JIaCTH)
IPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIlpaBJICHUEC  BCKTOpAa HHAYKOUHU  MArHUTHOTO  IIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpouTh M OINHKCHIBATh H300pPKEHHE, CO3JaBAaEMOE IIJIOCKUM 3EpKajoM,
TOHKOHW JTUH30U

11.9

BbITIONHATE AKCHEPUMEHTHI M0 HCCIEA0BAHUI0 (DU3MUECKUX SIBICHUHA U
MPOIIECCOB C MCIIOJIB30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; TPH STOM
(dbopmynupoBaTh mpobraemy (3agady) ¥ THIIOTe3y Y4eOHOTO IKCIEPHUMEHTa,
coOuparh YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHHUSI, MPOBOIUTH OTBIT
1 (OPMYITUPOBATH BBHIBOIBI

11.10

OCYH.[GCTBJ'IHTL MpsIMBIC U KOCBCHHBIC HN3MCPCHUA (1)I/I3I/IHCCKI/IX BCJIIMYHH,
Ipru 5TOM BLI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 U3MCPCHUSA U HUCIIOJIb30BATH




H3BECTHBIE METO/IbI OLICHKU IIOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH C HCHOJIH30BAHUEM
NPSIMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3yabTaThl TOJMYYEHHOW 3aBHCUMOCTH (DM3WYECKUX BEIWYMH B BUJE
TaOauIl U TPaQUKOB, AETaTh BBIBOIKI 110 PE3yJIbTaTaM HCCIIEI0BaHHS

11.12

CoGumroath nipaBuiia 0€30MaCHOTO TPy/ia MPH MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOro  JKCIIEPUMEHTAa, Y4EeOHO-HCCIICIOBATEIbCKOW U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHHUEM U3MCPUTCIBbHBIX YCTpOﬁCTB u
1a060pPaTOPHOTO 00OPYIOBAHUS

11.13

Pemate pacu€THpie 3amauM C SBHO 3aJaHHON (DU3UYECKON MOJIETBIO,
I/ICHOJ'II)3y5[ (1)I/I3I/I‘-ICCKI/IC 3aKOHBI N HpI/IHIII/IHI)I; Ha OCHOBEC aHaJIn3a yCJ'IOBI/ISI
3a1a49u BI)I6I/IpaTB (1)I/I3I/I‘-ICCKyIO MOACIb, BBIACIIATH (1)I/ISI/I‘~IGCKI/IG BCIIMYUHBI
n ¢GopMyabl, HeOoOXOquUMbIE Al €€ pelleHus, NMPOBOJUTH pacuérel U
OILICHUBATH peaJ'IBHOCTI) HOJ'Iy‘IGHHOFO 3HAYCHUA (1)H3I/I‘ICCKOI>1 BCIIMYNHBI

11.14

Pemrate KaueCTBEHHbBIE 3a/1a4u: BBICTPANBATh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PpAaCCYXKJICHHM C ONOpOM Ha H3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

11.15

Ucnonb3oBath  mpu  pelmieHUHd  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
nH(pOpPMallMOHHBIE  TEXHOJOTMU Ui  TIOUCKa,  CTPYKTYpPUpPOBaHUS,
UHTEpIpeTali M MpeACTaBlIeHUs Yy4eOHOW U Hay4HO-TIOMYJSPHOU
nHopMaluy, TOIYYEHHOW U3 Pa3IUYHBIX HCTOYHUKOB; KPUTHUYECKU
aHAIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATH TNPHUHIMINBI JEHCTBUS MalluH, NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS HUX O€30MacHOr0 MCMOJb30BaHUS B
MOBCE/IHEBHOM JKU3HU

11.17

[IpuBoAUTE MpUMEpHI BKJIa/1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBACHEHHE IPOIECCOB OKPYXKAIOIIETO MHUpPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOT Ui

11.18

Hcnonp3oBaTh TeOpETUYECKUE 3HAHUS N0 (PU3HMKE B TIOBCEIHEBHOW KU3HU
st obecriedyeHuss O€30MACHOCTH TIPU  OOpallleHHH ¢ NpubopaMu M
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHsS 3JI0pPOBbS M COOJIOICHUS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPY)KAIOIICH cpelie

11.19

PaGotrate B rpymme C BBIOJHEHHWEM pPa3UYHbIX COLMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PALMOHAILHO PaCHpeeNsiTh 00sI3aHHOCTH U
IUTAHUPOBATh JEATENIbHOCTh B HECTaHJAPTHBIX CHUTYallUsAX, aJeKBaTHO
OLIEHMBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYNIbl B pEUIEHUE
paccMaTpuBaeMoil mpooOIemMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox mposepsiemoro

pasaejia 3JJEMEHTA

HpOBepﬂeMble JIEMEHTLI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupozae. Haydnele meTonbl
IIO3HAHUSA OKpyXKaromero Mupa. Pois skciepumenTa
M TEOpUM B IIPOLECCE TO3HAHUA MPUPOIBI.
OKCIEpUMEHT B (U3HKE

1.2

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

MEXAHUKA

KNMHEMATHKA

211

Mexannueckoe NBIDKECHHUE. OTHOCHUTENBbHOCTD
MexaHnyeckoro nBmwxkeHusa. Cucrema oTc4Yéra.
Tpaekropus

2.1.2

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

2.1

2.1.3

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

214

CBoOoaHOE MmajieHue. Y CKOpeHue CBOOOTHOTO
ajcHus

2.15

KpuonuneitHoe JIBIDKCHHE. PaBHoMepHOE
JBU)KEHUE MAaTE€pPUAIIbHOW TOUYKU IO OKPYKHOCTH.
YrnoBast CKOpOCTb, JTUHEWHAsA CKOpOCTh. llepuon u
yacroTa. L{eHTpocTpeMuTenpHOE yCKOPEHUE

2.1.6

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

2.1.7

[Ipaktnyeckue paboTbl. M3MepeHHe MIHOBEHHOM
ckopoctu. lccnenoBaHue COOTHOLICHHUS MEXIY




NyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIE PAaBHBIC MPOMEXKYTKH BPEMEHHU
IpU PaBHOYCKOPEHHOM JBM)KCHUU C HavYaJbHOU
CKOpPOCTBIO, PaBHOW HYJ0. M3ydeHue IBHKEHUA
mapuka B BA3KOW KHUJIKOCTU. M3ydueHue NBHKEHUSA
Tesa, OpPOIIEHHOT0 TOPU30HTAIBLHO

2.2

JTMHAMUKA

221

[IpuHnun  otHocurensHOoCcTH [anmmites.  llepBsii
3akoH HprotoHa. IHepuuanpHble CHCTEMBI OTCUETaA

222

Macca tena. Cuia. [TpyHIMI Cynepno3uiyuu cui

2.2.3

Bropoii 3akoH HproTOHA 151 MaTepuanbHOM TOUKHU B
uHepuuanbHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA A1 MaTepuanbHBIX TOYEK

224

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

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHHs
CKOJIbKEHUSI U cuiia TpeHus nokos. Koapdunuent
Tperust. Cuia CONpOTUBIICHUS MPU JIBIKEHUH Tema
B )KMJKOCTHU WJIU rase

2.2.7

[TocTymarenbHOe W BpalIaTSIIBHOE  JIBHIKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoMeHT cujabl OTHOCUTEIBHO OCH  BpalleHHs.
[1neyo cuibl. YcnoBusi paBHOBECHUS TBEPAOTO TEJa B
15(0(0)

2.2.9

Texandeckue YCTpOﬁCTBaI IIOAIMITHUKH, IBHXXCHHUEC
HNCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

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

2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

231

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

2.3.2

3akoH coxpaHeHus nMmiyiasca B MCO. PeakruBHOE
JBUKEHHE

2.3.3

PaGora cunel




2.34

MouHoCcTE CHIIBI

2.35

Kunernyeckass »53Heprus MaTepUAIBHOW  TOYKH.
Teopemao KWNHETUYECKOW SHEPIUU

2.3.6

[TorennnaneHasa sHeprus. [loTeHnumanbHas >HEprus
yIpyro nepOpMUPOBAHHOM MIPYXHUHBI.
[loTennmanpHas sHeprus Tena BOJIU3U NOBEPXHOCTH
3eMiu

2.3.7

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

2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4eckue  yCTpOWCTBA:  JBUIKEHHUE  PaKeT,
BOJIOMET, KOTIEp, IPYKUHHBIN MUCTOJIET

2.3.10

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

3 MOJIEKVJISIPHAS ®U3UKA U TEPMOAMHAMUKA

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU
OcHoBHbIE TMOJIOKEHHUS MOJIEKYJIIPHO-

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

3.1.2 Tell U OOBACHEHHE CBOICTB BEIECTBA HAa OCHOBE
3THUX MOJEIIEN

313 Macca MOJIEKYI. Konunuecto BEIIECTBA.

o [Tocrosinuas ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

uzmepenue. lllkana temneparyp Lenbcus
Mopens uneansHoro raza. OCHOBHOE ypaBHEHUE

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

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

317 VYpaBuenune Kianeiipona — MenzaeneeBa. 3akoH
JlanbToHa

318 l"a3oBbie 3akoHbI. M30mporiecchl B UaeamTbsHOM rase ¢

IMMOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCpMaA,




u30Xxo0pa, u3odapa

3.1.9

TexHu4YecKre yCTpOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuueckue paboTsl. MI3MepeHre Macchl BO3ayXa
B KJIacCHOM KOMHate. McciaenoBaHue 3aBHCHMOCTH
MEXIy T[apaMeTpaMU COCTOSIHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

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

3.2.2

KonuuectBo Temmotsl u  paboTta. BHyTpeHHss
SHEPIus OJHOATOMHOI'O UJEaIbHOIO rasa

3.2.3

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

3.24

IlepBblii  3akoH TepmoauHaMuKH. [IpumeHeHne
IIEPBOTO 3aKOHA TEPMOAMHAMUKH K H30IPOLIECCAM.
I'padmueckas nnTepnperanus padboTsl rasa

3.2.5

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

3.2.6

Bropoii 3akoH TepmomuHamMuku. HeoOpatumocTs
IpOLECCOB B Mpupoje. TerioBble JBUraTEIH.
DKonoruyeckue npoOiaeMbl TEIIOIHEPTeTUKH

3.2.7

Texnuyeckue yCTpONCTBA: IBUTraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktnueckue pabotel. M3mepenue yaenbHOUN
TEILUIOEMKOCTH

3.3

AT'PETATHBIE CO

CTOAHMA BEHIECBA. ®A30BBIE ITEPEXO/IbI

331

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

3.3.2

AOcComoTHas ¥ OTHOCUTENbHAS BIaXKHOCTh BO3IyXa.
Hacspiennsii nap

3.3.3

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

3.3.4

IInaBnenue u KpucTtalsin3anus. VaenpHas TemioTa




iassieHus. Cyonumanus

3.35 YpaBHeHHUE TEIIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP U
336 MICUXPOMETP, KATOPUMETP, TEXHOJOTUH TOTYICHHUS
o COBPEMCHHBIX  MarepuagoB, B TOM  YHCIIE
HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUHU
337 [IpakTnueckue pabotel. l3mMepeHue BiaXHOCTU
o BO3JIyXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 OnekTpuzanusi Tel. OJeKTpuyeckuid 3apsa. [[Ba
o BH/IA DJIEKTPUIECKUX 3aPSIIOB
4.1.2 [IpoBOHUKH, TUIIIEKTPUKU U TIOJIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs EKTPUIECKOTO 3apsaa
414 Bzaumonericteue 3apsinoB. 3akoH Kymnona
DIIeKTpruYecKoe ToJIe. Hanpsioxénnocth
4.15 AJIEKTpUYECKOT0 mojsA. [lpuHumnm cynepno3uiuu.
JIuHWY HAIPSHKEHHOCTH 3JICKTPHYSCKOTO TIOJIS
416 Pabora cuI ANEKTPOCTATUYECKOTO TOJIS.
o [ToTermman. Pa3HOCTh IOTEHIIMAIOB
4.1 [IpoBOMHMKKM U  [OUAJIEKTPUKA B  IMOCTOSHHOM
4.1.7 AIEKTPUIECKOM noJie. JusnexTpudeckas
MPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJEHCATOpa. ODHEPrus 3apsHKEHHOTO
KOHJIEHCAaTOpa
Texuuueckue yCTpoiicTBa: AJIEKTPOCKOIL,
419 AIEKTPOMETD, ANEKTPOCTaTUYECKas 3aIuTa,
o 3a3eMJICHHE  JJIEKTPOnpuOOpoB,  KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN TPUHTED
4110 IIpakTuueckue paboTHI. H3mepenne
o SIIEKTPOEMKOCTH KOHIEHCATOPA
IIOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEJAX
YcnoBus CYIIECTBOBaHUS MIOCTOSIHHOTO
421 aJIeKTpudecKoro Toka. Mcrounuku Toka. Cuna Toka.
4.2 ITocTosIHHBINM TOK
4.2.2 Hanpsxenue. 3akon OMa 1 yyacTka nenu
423 DIIEKTpUYECKOe COIIPOTUBJICHHUE. VY nensHOE
o COIPOTHUBIIEHHE BEIECTBA
4.2.4 [TocnenoBarenbHoe, MapaieNbHOE, CMEIIaHHOE




COCANMHCHUC ITPOBOIHUKORB

4.2.5

Pabora snexrpudueckoro Toka. 3akoH JIkoymas —
Jlenna

4.2.6

MoIIHOCTh QJICKTPHUYCCKOI'O TOKA

4.2.7

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

4.2.8

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

4.2.9

Onektpuueckuid TOK B  Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

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

4.2.11

DIIEKTpUYECKAN TOK B JIIEKTPOIUTAX.
DIIEKTPOJUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DneKkTpuyeckuii ToK B Ta3ax. CaMOCTOSTENbHBIN U
HECAMOCTOSITENIbHBIA ~ pa3psil. PasznmuuHble THUIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue ycTpoicTBa: aMIIEpMETpP, BOJBTMETD,
peocTar, UCTOYHUKU TOKA, dJIEKTPOHArpeBaTeIbHbIe
pUOOPHI, AIEKTPOOCBETUTEIILHBIE PUOOPBHI,
TEPMOMETP COINPOTUBJICHUS, BAKyyMHBIH THO/,
TEPMHUCTOPBI u dboTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JTMOJI, TaJIbBaHUKA

4.2.14

[Tpaktuueckue padoThl. M3yueHue cMemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

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

11 KIIACC

Kon Koanposepsiemoro

pasaejaa 3JIEMEHTAa
4

IIpoBepsiemMble 3JIeMeHTHI COAEPKAHUS

SJIEKTPOAMMHAMUKA

MAT'HUTHOE IIOJIE. 9JIEKTPOMAT'HUTHA A MHAYKINA

4.3

43.1

ITocTosHubIE MAarduThbl. B3aumoeiicteue




IIOCTOAHHBIX MAarHuToOB

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

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




Kunemarnueckoen  IUHAMHYECKOE  OMMUCAHUE
KO0JIE0ATEIBHOTO JIBUKECHUS

5.1.4

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

9.1.5

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

5.1.6

3akoH COXpaHCHUA OHEPTUHn B nacaJlbHOM
K0J1e0aTeIbHOM KOHTYpE

5.1.7

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

5.1.8

[IepemennsbIii TOK. CHHYCOUAIBHBINA ITEPEMEHHBII
TOK.

5.1.9

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

5.1.10

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

5.1.11

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

5.1.12

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

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, yCIIOBUS

591 pacrpoCcTpaHEeHHs. [epuon. CkopocTb

o pacrpocTpaHeHus U JAa1Ha BOJIHBL [lonepednsie u
IPOJOJIbHBIE BOJIHBI

599 WnTepdepenius u Tdpakius
o MEXaHHYECKUX BOJH

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




ToHa. TemOp 3ByKa

5.2.4

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

5.2.5

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

5.2.6

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

5.2.7

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

5238

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

5.3

OIITUKA

5.3.1

[IpsamonMHEeiHOE  pacnpoCTpaHEHWE CBETa B
onxHOpoIHOM cpene. JIyu cBeta

5.3.2

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

5.3.3

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

5.3.4

ITonmnoe BHyTpeHHee oTpaxeHue. I[lpenenbHbIin
yrOJI MIOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

Hucnepcus cera. ClI0KHBIM cOCTaB 0€I0r0 CBETA.

LBer

5.3.6

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

5.3.7

Hpez[enbl IMPUMECHUMOCTHU FeOMeTqueCKOﬁ
OIITUKHU

5.3.8

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

5.3.9

Hudpakius cBera. udpakinuoHHas peméTka.




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

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

n3o0paxkenuit B muH3ax. HabGmronenue aucnepcun
cBeTa

BJIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

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

6.2

OTHOCUTENHLHOCTD OJHOBPEMECHHOCTH.
33MeJIHeHI/Ie BPEMCHHU U COKpAIICHUC NJIWHBL

6.3

DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

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

KBAHTOBAS ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOM OIITUKU

7.11

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

7.1.2

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

7.1.3

VYpaBHenne OitnmreitHa s poTodddekra.
«Kpacnas rpanuma» porosddekra

7.1.4

HaBnenue ceera. Onbitel I1.H. JIeOenena

7.15

XUMHYECKO€E JeHMCTBHUE CBETA

7.1.6

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

7.2

CTPOEHHME ATOMA

7.2.1

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

7.2.2

IToctynarer bopa. M3myuenue u moryonieHue




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

7.2.3

BonHoBeie cBolicTBa yactuil. BonHbel ne bpois.
KopmyckymnsipHo-BostHOBOM tyanu3m. Judpaxmms
NIEKTPOHOB HA KpHUCTAIIaX

7.2.4

CronraHHoe u BBIHYXXJICHHOC H3JIYyYCHHC.
YCTpoicTBO M TPUHIIMIT PabOTHI J1a3epa

7.2.5

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

7.2.6

[IpakTuueckue paboTHI. Habmonenue
JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronasl HaOII0ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

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

7.3.3

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

7.3.4

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

7.3.5

DHeprus CBsS3M HYKIOHOB B siipe. SIepHbIC CHIIBL
Hedekt macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTES sAEp

7.3.7

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

7.3.8

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

7.3.9

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

7.3.10

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

OJIEMEHTBI ACTPOOU3NKU

8.1

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




8.2

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

8.3

Connme, ¢orochepa u armochepa. CoiHeqHas
AKTUBHOCTH

8.4

Wcrounuk sueprun ConHua u 3BE311

8.5

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

8.6

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

8.7

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

8.8

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

8.9

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

8.10

MacmrabHas CTPYKTYpa Bcenennoit.
MeraranakTuka. Hepeménnnie POOIEMBI
ACTPOHOMHH




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

Kon
NpoBepPsieMOro
TpeOoBaHUs

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

1

CpopMHpPOBAaHHOCT, YMEHHUHN pacro3HaBaTh (U3UUECKHUE SIBJIICHUS

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

Brnanenne ocHoOBOmoJararOmMMu  (PU3MUECKHUMH  MOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3YyIOLIUMHU (PU3NUECKUE TIPOLECCHI

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

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHHUSI pa3jinyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUIN )

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

pE3yNbTaTOB

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

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




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

000pyn0oBaHUs

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

4eJI0BEYECKOr0 00IIecTBa

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

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

10

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

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beenennoin




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

EI'D I1O PU3UKE

Kon Kon
pasaeaa/t JJjieMe IIpoBepsiemMblii 3JIeMEHT COAePKAHUS
eMbl HTa
1 MEXAHUKA
1.1 KNHEMATHUKA
111 Mexanudeckoe JIBIKEHUE. OTHOCHUTENBHOCTh
o MEXaHU4eCKOTO ABMKeHus. Cuctema oTcuéra
MarepuanbHas TOUKa.
7 TpaeKTOpHA
E¢& pammyc-BeKkTop.
7(2)=(xlr) ¥(z) =(2)),
TpaeKTOopIIA,
IIEpeMEIcHIIE: ’IO/ :
112 m—.:;.(rz)_;—.(rl):% _;Fl: X
= (Ax, Ay, A2),
IyTb.
CroKeHIIe epeMelIe I
A=A + Ay
CKOpOCTh MaTepHAIbHON TOUYKH:
. AF _,
v=— = =[U1_.U1_.U__].
Af |y o '
Ax , . ,
v, =—| =X/, aHaJOITYHO v, =Y, U_=Z,.
S A, S -
1.13
CIIoKeHIe CKOPOCTell: 0, =0, + 0, -
Brliuncnenue nepemenieHus ¥ MyTd MaTepruaibHOU TOUKU
U NPSMOJIUHEHHOM JIBHKEHHUU BJIOJIb OCH X TIO TpaduKy
3aBUCHUMOCTH Vx(t)
1.14




y . AD -,
YCKI][JEHIIE MaTEepPHATBHOII TOTKIL: d = — =u, =
At [y 0
Ao C .
a =—2 =(v,).". amanorm4so a, =(v, ', a.=(v.)
A |y g r
PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE:
x(t) = xg + Voxt
1.15
Ve (t) — vgx = const
PaBHOYCKOpEHHOE IPSMOJIMHEWNHOE ABUKEHUE:
xX(t)=x, +u,.t +——
v (t)=u, +at
1.1.6 a, = const
U"T_U.l‘ =2H‘r["" - 11]
U -
1Ipi ABIGKEHINI B OTHOM HAlpPaBIeHHH YTk §' = 1
CBoboaHoe najgeHue. YckopeHue cBOOOIHOTO aieHHs..
Vi 13 1}‘0
1.1.7
Yo o
(0] Xo \'.—

JIBukeHue Tena, OpOIIeHHOTO MO/ YTIIOM 0. K TOPU30HTY:




[.‘r{f} =X t Uyt =2 tUycosa-f

P . 2
V() =y, T Uyt +gJT =¥, tU,sina- I—STT

v.(f)=v,, +g1f=v,5ma— gt

=0

=—g =const

{U;- )=y, =u,cosu
[=
ox
{gr

1.1.8

KpuBonuHueiitHoe nBuxkeHue. [[BrkeHne MatepraibHOM
TOYKH MO OKPYKHOCTH.
VYrnoBas v IMHEHHAS] CKOPOCTh TOUKH:

v = wR

[Tpu paBHOMEPHOM JIBUKEHUH TOUKH 110 OKPY>KHOCTH

_27‘[_2
w= = TV

. HeHnTpocTpeMuTenbHOE YCKOPEHHE TOUKH:

ye = 5 = w?R

. [losiHO€ yCKOpeHKe MaTepruabHOM TOUKHU

1.1.9

TBép,Z[OC TCJIO. HOCTyrIaTeJ'ILHOG H BpalllaTCJIbHOC JIBHUIKCHHC

TBEPJIOTO TETA

1.2

JTMHAMUKA

1.2.1

Hueprumansubie cucteMbl oTcuéta. [lepBbiii 3akoH HproToHa.

HpI/IHLII/IH OTHOCHUTENBbHOCTH [ anmnes

1.2.2

Macca tena. IIlmoTHOCTE BeliecTsa:

m

P=7

1.2.3

Cuna. [IpuHIMO Cyneprno3uunu CUI:

- - -

FpaBHOAeﬁCTB =F +F+..




1.2.4

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

>
>

F1 = ma1

Ap = FAt

pu

>

F = const

1.2.5

o=

F, ‘E:?l

Tperuii 3akoH Hpr0TOHA 1711 MaTEpUAIIBHBIX TOYEK:

>

Fi; = —Fy

1.2.6

3aKoH BCEMHUPHOTI'O TATOTCHUA: CHIIbI IPUTSXKCHUSA MEXKIY

TOYEYHBIMUA MAaCCaMU PaBHBI
mpm;

F=G—p3

Cuna tspkectu. LleHTp TskecTH Tena. 3aBUCUMOCTbh CHIIBI
TSOKECTH OT BBICOTBI N Hajg MOBEPXHOCTHIO ILIAHETHI
pamuycom RO:

GMm

9= Ry + )2

1.2.7

Cuna ynpyrocrtu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:

Frp = uN

Cuna TPCHUSA IIOKOA:




Koadduunent rperns

1.2.9

[aBienue:

1.3

CTATUKA

1.3.1

—

F
MOMEHT CHIIBI OTHOCHTEIIFHO OCH BpaliCHUA:

IM| = FI, rae | — rutedo cubr

>

F

OTHOCUTEIIbHO  OCH,  HpPOXOJsIIed  yepe3  TOUKY
MEePHEeHIUKYIIIPHO PUCYHKY

1.3.2

[entp macc Tena. L{eHTp Macc cucTeEMbl MaTepHATbHBIX

TOYCK:

- myr; + myry+...
r].l.M. =

m; +my+...

B onHOpOIHOM MOJIE TSKECTH
(g = const)

HECHTP MaCC TCJia COBIMAAACT C €0 HCHTPOM TSAXKCECTH

1.3.3

VYcnosus paBaoBecus TBEpaoro tena B UCO:
[M,+M,+...=0
\[1:"1 +F+...=0

3akoH [Tackang

JaBnenue B xxuakoctu, nokosmeiics B UCO:

p =po +pgh

3akoH Apxumena:




>
>

FApx = —FByuirecn

€CIIH TeJIO0 U >KUAKOCTh nokosarcs B UCO, To

FApx = ngBbITeCH

VYcinoBue iaBaHus TEN

1.4

3AKOHbBI COXPAHEHINA B MEXAHUKE

HNMnynsc MmaTepralbHON TOUYKHU:

p=mv

NmMnynsc cuctemsl Tei:

p=p+tpt..

3aKOH MU3MECHEHHS U COXPAaHEHUS UMITYIIbCA:
B CO

Ap = A(pl + p2+- . ) = FlBHe].LIHAt + FZBHeLLIHAt+' -

B UCO , ecniu

Ap = A(py +p+...) =0

, €CITH

- -

FlBHe].LIH + FZBHeLUH+- ..=0

PeakTuBHOE JBIKEHUE

F
‘i(;ix‘

PaGora cunbl Ha MaoM NEepeMCIICHUN

:1=|}?'|-|ﬂf'|-c05 a=F, -Ax
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a F

—

()]
MouHoCTEh CHIIBL:

€CJIM 32 BpeMs
At

pa60Ta CHJIBI UBMECHACTCA HA , TO MOIITHOCTH CHIJIBI

AAd
P=— =F-p-cosd
ﬂf Ar—

1.4.6

Kunerndeckast sHEprust MaTepUAIBHON TOYKH:

mv?  p?

EKHH =

2 2m

3aKOH U3MEHEHUSI KHHETUYECKOM SHEPTUU CUCTEMBI

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

1.4.7

HOTCHLII/IaJ'IBHaﬂ OHEPIHs:

JJI1 TIOTCHIOHUAJIbHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTGHH

ITorenuuanpHas OHCPIusAa MaTepI/IaJIbHOﬁ TOYKH B
OJHOPOJHOM II0JIC TSXKCCTHU:

EHOTeHu = mgh

[ToTreHumaneHas sHEprus yrnpyro aeopMupoBaHHOTO Teja:

kx?
EHOTeHu = T

1.4.8

3aKOH M3MCHCHUS U COXpaHCHHUA MEXaHH4YeCKOM OHCPTHUH:




Fuex = By T Emm::—m-
B IHICO AE,ex = Agcex menoresn. cans
B IICO AE,ex = 0, eCIH Ascex menoresm cax = 0

1.5

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

lapmonnveckne  KojeOaHWs ~ MaTepHAIbHOM  TOYKH.
Ammumtyna u ¢asa  konebanuil. Kunemartuueckoe
OIIMCAHUE:!

w(f) = Asin( @t +0,),

v, (1) =x,.

alt)=(v,), =) =a, +o'x=0,
TZI€ X - CMELICHAE U3 PAaBHOBECHS.

JlnHamMuyeckoe onucaHue:

ma, = —kx,
rmae
k = mw?
1.5.1 | - OTO 3HAYUT, YTO
E, = —kx.
DHEPreTuYecKoe OIHCaHue (3aKoH COXpaHCHUS
MEXaHHUYECKOM YHEPTHUN):
3 l N )
my kT omws . kA4
2 2 2 2
CBsi3p aMILTUTYAbl KOJEOaHUN CMEIIeHHUs MaTepHallbHOM
TOYKM C aMIUIUTyaMH Koyie0aHWil e€ CKOpOCTH U
YCKOPEHHUS:
2
Upe =04, @ =04
[Tepuon u yacToTra KoyeOaHMI:
2n 1
1.5.2 W v

HCpI/IOJI MaJIbIX CBO60,Z[HLIX KOJICOAHMH MaTeMaTHYECKOTO

MassTHHKA:




T=21\{I
E

[leprona cBoOOIHBIX KOJIEOAHMIA IPYKUHHOTO MAasITHUKA!

T=2r |2
k
1.5.3 Boinyxxnennsie koneOanus. Pezonanc. PezonancHas kpupas
[Tonepeunsie ®w  mpoaosbHBIE  BOJNHEL — CKOPOCTH
pacpOCTpaHEHUS U JTTUHA BOJTHBI:
A=vT = v
1.54 v
WNuTtepdepennus u nudpakiuys BoJIH
155 3ByK. CKOpOCTb 3ByKa
2 MOJIEKVYJISIPHASA ®U3UKA. TEPMOJIMHAMUKA
2.1 MOJIEKVYJISIPHASA ®U3MKA
Moenu cTpoeHHs Ta30B, )KUAKOCTEW U TBEPBIX Tell. [IycTh
TepMOAMHAMHUYECKass cuctema (teno) coctout w3 N
OJIMHAKOBBIX MOJIEKYJI. Tor/1a KOJIMYEeCTBO BEIIECTBA
N m
TN w
2.1.1
rae
Ny
— 9uciio ABorajapo, M — macca CUCTEMBI (Tena),
U
— MOJISIpHAs Macca BeIecTBa
2.1.2 TennoBoe NBUKEHHE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BsanmonelicTBrue 4acTHIL BEIIECTBA
214 Huddyszus. bpoyHoBckoe ABHKEHHE
2.15 Monens naeansHoro raza 8 MKT
)16 Csi3b MeXAy [JaBleHHEM U CpeAHEeH KHHETUYECKOU

3Hepl"I/IeI71 NOCTYNATCIILbHOTO TCIJIOBOI'O ABHKCHUS MOJICKYII




- KOHIICHTPAIHS MOJIEKYIT

ujeabHOro rasa (ocHosHoe ypasuenue MKT):

5 2 (mpt) 2 —
p=-myw'=n.|—=—|=Zn.g__
3 3 L2 3

rae MO — macca 0JJHOI MOJIEKYITHI,

n=v

2.1.7 AoOcomoTHas Temrepatypa: T =t +273K
CBsi3p  TeMmIlepaTypbl Ta3a CO CpeaHell KHUHETHYeCKOU
3Hepmel71 MMOCTYMNATCJIBHOTO TCIJIOBOI'O0 ABMKCHHA €TI0
MOJIEKYII:
2.1.8 _ 2
P L. 3 kT
L2 2
2.1.9 VYpasuenue p = nkT
Moienp u1eanbHOro Ta3a B TEPMOJIUHAMUKE:
| VpapaerHe Menreteesa — Kianeipora
| BRIpeUReHHE 19 BHYTPSHHEH SHEpPIHH
VpaBHeHne MeHeneeBa — KnaneiipoHa (mpumeH
3aMIICI):
m RT
pV="RT =vRT =NkT, p=P"2
2.1.10 H H

BripaxeHHe /118 BHyTpeHHell 3Hepriil 0JIH0aTOMHO]

raza (IIpIIMeHIMBIe (JOPMET 3aIICH):

L‘=%vRT =%NICT 3 MR —ve, T = %pV

2




2111

3aKkoH I[aHBTOHa U JaBJICHUA CMCCHU Pa3pCKCHHLBIX I'a30B:

p=p+p+..

2.1.12

W3omnporieccel B pa3pexe€HHOM ra3e ¢ NOCTOSIHHBIM YHCIIOM
moJiekys N (C MOCTOSTHHBIM KOJMYECTBOM BEILIECTBA V):
uzotepma (T = const): pV = const ,

u3oxopa (V = const):

p
— = const
T

n3obapa (p = const):

v t
— = cons
T

['padrueckoe npeacrapieHne u3omnporeccos Ha pV-, pT- u
VT- nuarpammax.

OOBEeIMHEHHBII Ta30BbIi 3aK0H:

%
p_ = const

JJI1 ITIOCTOSIHHOI'O KOJIMYECTBA BEIIECTBA V.

2.1.13

HaCBIH_[eHHBIe U HCHACBIIICHHBIC IIaphbl. KauecTBennas
3aBUCHUMOCTD INIOTHOCTHU U JABJICHHA HACBIIICHHOI'O IMapa OT
TEMIICPATYpPbI, UX HE3ABUCUMOCTb OT 00BéMa HaCBIIIICHHOI'O

napa

2.1.14

Bnaxnocth BO3yXa.
OTHOCHUTENbHAS BIIaXKHOCTD:

¢ = Prapa (T) _ Prapa (T)
Praceimnapa (T) Praceimnapa (T)

2.1.15

N3menenue arperaTHbIX COCTOSIHUM BEIIIECTBA: HCIIapCHUC U

KOHACHCAUA, KUTICHHUEC ) KUAKOCTHU

2.1.16

N3menenue arperaTHbIX COCTOSIHUM BEllIECTBA: IJIABJICHUE U




KpuCTaJlJIn3al s

2.1.17 [IpeoOpaszoBanue sHEPruu B (a30BBIX MEPEX0Oaax
2.2 TEPMOJINHAMUWKA
22.1 TemnoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BuytpeHnnss sneprus
Tertonepenadya kak crmoco® W3MEHEHUs BHYTPECHHEU
2.2.3 sHepruu  0e3  coBepuieHuss  pabGotel.  KoHBekuus,
TETUIONPOBOIHOCTD, H3TyICHUE
KonndecTBo TEMIoTHI.
VY nenpHas TETIOEMKOCTH BEIIECTBA C:
2.2.4
Q = cmAT
VYaenpHas TeruioTa mapooopaszoBanus L: Q = Lm.
2.2.5 VY aenbHas TemioTa miasieHus A Q = Am.
YaenpHas TEIUIOTa CropaHus TorwuBa ¢: Q = gm
DnemeHTapHas paboTa B TEPMOIMHAMUKE:
A =pAV
2.2.6
Brruucnenune pabotel mo rpaduky mporecca Ha PV-
auarpamme
[lepBbIii 3aKOH TEPMOAMHAMUKU
Q12 =AUz + A1, = (U, - Uy) + App
2.2.7
Anma0ara:
Q12 =0= A4y, = (U; — Up) =AUy,
2.2.8 Bropoii 3akoH TepmoauHamuku. HeoOpaTtumsbie npoueccs
[Ipunuumne! geiictBus Temaossix MamuH. KITI:
2.2.9 - _ Qoo Ol O
Oearp Oearp Orars




2.2.10

Maxkcumanbnoe 3Hauenue KII. [ukin Kapho:

I. .. —T T
FiiTenn = . =u=1__
N = M gapue T T

HATp HATp

2211

YpaBHEHHE TEIIOBOTO OalaHca:
Q1 + QZ + Q3+= 0

OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE ITIOJIE

3.1.1

OnekTpu3anusi Tel W €€ MPOSBICHUA. OJIEKTPUYECKHUU
3apsna. JBa Buma 3apsna. ONEMEHTApHBIA JJIEKTPUYECKUI

3apsna. 3aKoH COXpaHCHUA SJICKTPHUICCKOI0 3apdaaa

3.1.2

Bzaumonericteue 3apsinoB. Toueunsle 3apsabl. 3aKOH
Kynona:
B OJTHOPOJIHOM BEIIECTBE C AUAIICKTPUUYECKOM

IMPOHUITACMOCTBIO

F:k|q1|'|1q:_ 1 _|‘5"1|'(?:

g1 4mee, 17

3.1.3

DnekTpuyeckoe mnoJie. Ero nelcTBue Ha 3IIEKTPUUYECKHUE

3apsabl

3.14

HaprDKéHHO CTb DJICKTPHUYCCKOI'O ITOJIAL

-

) F

erpovSan?x

ITone ToueuHoro 3apsaa:

OJJHOPOJHOC II0JIC:

E = const.




Kaprunsl nTuHUN HAIPSDKEHHOCTH 3TUX TOJIER

3.15

IloTeHImMaIbHOCTH QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHOCTh NOTEHIMAJIOB U HAIPSIKEHUE:
A1z = q(d1 — ¢2) = —qA¢p = qU.

HOTGHHI/IaHBHaH OHEpTrua 3apssaa B JJICKTPOCTATUYCCKOM

I10JIC:
W =q¢

HOTGHHI/IaJ'I QJICKTPOCTATUYCCKOI'O TIOJIA:

o=2
T q

CBs13b HaprDKéHHOCTI/I IOJIA U PasHOCTH IMOTCHIIMATIOB IJIA

OJTHOPOJTHOTO 3JIeKTpocTatnueckoro mosst: U = Ed

3.1.6

[TpuHIMIT CYTIEPIO3UIINH FIEKTPUUECKUX MOJICH:

- - -

E :E1+E2+...,¢ :¢1+¢2+...

3.1.7

HpOBO,Z[HI/IKI/I B SJICKTPOCTAaTHYCCKOM IIO0JIC.
YcnoBue PaBHOBECHS 3apAa0B: BHYTPH IIPOBOJHUKA

E+t=0

, BHYTpPH U Ha NMOBEPXHOCTH MPOBOJIHUKA @ = CONSt

3.1.8

I[I/IBHCKTpI/IKI/I B QJICKTPOCTATUICCKOM TI0JIC.

I[I/IBHGKTpI/I‘IeCKaH NMPpOHHULIAEMOCTD BCHICCTBA €

3.1.9

KOHZ[GHC&TOp. QHGKTpOéMKOCTB KOHACHCaTOopa:
q

C==
U

3HeKTpOéMKOCTL IIJIOCKOI'O KOHACHCATOpA:




3.1.10

Hapaﬂneanoe COCIMHCHHNEC KOHACHCATOPOB!:

q =CI1+CI2+---:U1 = Uz =...,Cnapam—C1 +Cz+

IlocnegoBaTenpbHOE COCIMHECHNE KOHACHCATOPOB:

1 1 1
U=UitUz @ =Go = — =t e
nocna 1

3.1.11

DHeprus 3apsHKEHHOr0 KOHIEHCATOpa:
_qU _CcU* q°

¢T3 T2 T2

3.2

3AKOHBI ITOCTOSHHOI'O TOKA

3.2.1

Cuia ToKa:
=24

[TocrostaueIii TOK: | = const

Jlna noctosinHOTO TOKA ( = It

3.2.2

YcnoBus CylecTBOBaHUS AIIEKTPUUECKOTO TOKA.
Hampsoxenne U u 3JIC E

3.2.3

3akoH OMa Juisl y4acTKa LeMu:

I_U
"R

3.2.4

9J'ICKTpI/I‘leCKO€ COIIPOTUBJICHUC. 3aBUCHMOCTD
COIIPOTHUBJICHUA OAHOPOJHOI'O MMPOBOAHHUKA OT €ro MJIMHBI U

CedeHHs. Y IelIbHOE COIMPOTUBJICHUC BCIUICCTBA.

l
R:pg




3.25

Ucrounuku toka. 9JIC ucTouHuKa TOKa:

ACTOpOHHI/IXC]/IJI

q

E =

BnyTrpenHee conpoTHBIICHHE HCTOYHUKA TOKA

3.2.6

3akoH OMa 715 TOJTHOM (3aMKHYTOM) AJIEKTPUYECKON IIeTH:

E=IR +Ir, otkyna

E.r

3.2.7

[TapannensHOE COETMHEHHUE MTPOBOTHUKOB:
I=11+12+..,Ul=U2=..,
1 1 1

=—+—+..
Rl‘lapaJIJI Rl RZ

HOCHeﬂOBaTeHBHoe COCOAUHCHUC HpOBO,HHI/IKOB:
U=Ul+U2+..,11=12=.,
RHOCJ'I = Rl + R2+. -

3.2.8

Pabota anekrpuueckoro Toka: A = [UL.
3akoH Jlxoyns — Jlenua:

Q = IRt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

3.2.9

MoIIHOCTh QJICKTPUYCCKOTO TOKaA:




P=—01 =JU
Ar |, 0
TertoBast MOIITHOCTb, BBIAEISEMAs HA PE3UCTOPE:
., P
P=I’R=—=]U
R

MomnocTs HecTOUHMKA TOKA:

CBOOO/IHBIE ~ HOCUTENM  DJIEKTPUYECKUX  3apsAloB B

IIPOBOAHHKAX. MexaHN3MBI MMpOBOANMOCTHU TBépJII)IX

3.2.10
METaJIJIOB, PACTBOPOB W PACIUIABOB AJIEKTPOJUTOB, Ta30B.
[TonynpoBoanuku. [ToynpoBOTHUKOBBIN U0

3.3 MATHUTHOE I1OJIE
Mexannueckoe B3auMOIEUCTBHE MAarHUTOB. MarHuTHOE
IOJIE. Bexkrop MAarduTHOU WHTYKIIAH. [TpuHIIMI
CYNEPHO3UIMYA MATHUTHBIX MOJIEH:
B =B, + B,+...

3.3.1 1 2
JluHuM MHAYKIUMKW MarHuTtHoro mnojs. KapTuHa nuHui
WHIYKIIHT MAarHUTHOTO OJIA IOJIOCOBOI'O u
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OnbiT Opcrena. MarHUTHOE MOJi€ MPOBOJHMKA C TOKOM.

332 Kaprtuna nuHM MHAYKIMM MarHUTHOTO TOJSA JUIMHHOTO
OpsIMOTO  MPOBOJAHMKA U 3aMKHYTOTO  KOJIBLIEBOTO
MIPOBOJIHUKA, KATYLIKH C TOKOM
Cuna Amrepa, e€ HalpaBJICHUE U BEJIUYUHA:

F4, = IBlsina
3.3.3 |, r1e o — yroja Mex/J1y HalpaBJIeHUEM NPOBOJHUKA U BEKTOPOM
B

Cuna JlopeHua, €€ HanpaBJIeHUE U BEJIMYMHA:

3.34

Fnop =l q | vBsina




I/I€ 0L — YTOJI MEXAY BEKTOpaMHU

v

>

B

. I[BI/DKGHI/IC SapH)I(eHHOﬁ JaCTHULbl B OAHOPOJHOM MAarHuTHOM

I10JIC

3.4

OJIEKTPOMATHUTHASA MHAYKOUA

[ToTok BeKTOpa MarHUTHOM MHTYKIIUH:

® = B,S = BScosa

34.1
3.4.2 SBnenue anexrpomaruuTHOM HHAYKIMH. DJ]C nHIyKIMN
3aKOH 3JIEKTPOMarHuTHOM MHIYKIuKu Papazaes:
AD
3.4.3 = :—(;I:lir
At Ar—)
5o
\ 'J?
‘1 +
/.
( — =)
DJIC MHAYKIUHU B TPSIMOM TPOBOJIHHUKE UTHHOI |,
JBUXKYIIEMCSI CO CKOPOCTBIO
3.4.4

-

14

(CAN))]
B OJIHOPOJHOM MarHuTHOM mose B:
| E; |= Blvcosa




, TJIe 0. — yroJl MeXxay BEKTopoM B u Hopmaibio

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BEKTOPLI

>
>

luv
; eclIi
l
1
B
, 1
v
TO
| E; |= Blv
3.4.5 [IpaBuio Jlenma
NHAYKTUBHOCTB:
L= (o))
T
346 | ,nm®=LI
Camounnykuus. 3/1C caMOMHIYKIIWU:
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DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM:
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3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHUA Y BOJIHbI
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KoneGarenbupiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC

KOHe6aHI/Iﬂ B UACAJIbHOM KOHe6aTeJII)HOM KOHType:
[ q(1) =q,,sin( @t +@,)

]fffﬁl =g, =g, cos( @t +@)) =1 cos(at +q)

®opmyna TomcoHa:

T =2nVLC
, OTKyJIa
_ 2T _ 1
T VIC

CBs3p aMIUIMTYZABI 3apsia KOHJEHCATOpa C aMIUIMTYAOU
CHJIBI TOKA MPU CBOOOHBIX JIEKTPOMArHUTHBIX KOJICOAHUAX

B nacaJlbHOM Koj1ebaTeIbHOM KOHTYpEC:

gm:—

6

3aKoH COXpaHCHHUA SHEPIrur B HACAIIBHOM K0JIeOATEILHOM

KOHTYpE:
3.5.2
3.5.3 BoinykeHHbBIE NIeKTpOMarHuTHbIE KojieOanus. PezoHanc
[Tepemennsiii Tok. [Ipon3BoacTBO, IEpenaya U MOTpeOICHHE
AIEKTPUYECKOHN SHEPTUHU
3.5.4 . . . .
cuUs LIr Ccus Lr-
+ = e = T — const.
2 2 2 2
CBoiicTBa 3J€KTPOMarHUTHBIX BOJH. B3anmHast opueHTanus
BEKTOPOB B JIEKTPOMArHUTHOM BOJTHE B BaKyyMe:
355 - e
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3.5.6 [Ikana JJIEKTPOMAarHUTHBIX BOJIH. IIpumenenue




SJICKTPOMAIrHUTHBIX BOJIH B TCXHUKEC U 6BITy

3.6

OIITHUKA

3.6.1

[IpssMonMHENHOE pacnpoCTpaHEHUE CBETa B OJHOPOJHOM

cpene. Todyeunsiit uCTOUHUK. JIyd cBera

3.6.2

3aKOHbI OTPaKEHHUS CBETA.

a=p

olB

LSS S

3.6.3

[TocTpoenue n300pakeHu B MIOCKOM 3epKajie

3.6.4

3aKOHBI PEJOMIICHHS CBETA.

[Ipenomuenue cBera:

nysina = n,sinf.

AOCOTFOTHBIN MOKa3aTeb MPEIOMIICHHS:

c
Nagec = ;

OTHOCUTENBHBIN MTOKA3aTelb MPETOMIICHHUS:
np, 11

nOTH
1 U2

XoJ 1yder B IpU3Me.
1"1 = 1'2 - .ir:i'].}.l = 1?2}.2
CooTHOIIEHHE YacTOT M COOTHOILIEHWE [UIMH BOJIH IIpU

Inepexoae MOHOXpOMATHYECKOI'0 CBETa YCPE3 TI'pPaHULY

paszena AByX ONTUYECKUX CPE/I:

3.6.5




Hy<Hh, My

n

(Inp

[losnHOE BHYTpEHHEE OTpaKECHHUE.

[IpenenbHbIi yroi HOJHOIO BHYTPEHHETO OTPAKEHUS:

. 1 np
Sinay, = =—
nOTH Tl1

Colwupatoriue ¥ paccewBaroliue JUH3bI. TOHKas JIMH3A.

DOKYCHOE pACCTOSTHUE U ONITHYECKAs CHUJIa TOHKOW JIMH3BI:

3.6.6 D= !
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®opmysia TOHKOH JIMH3BI:
1 N 1 1
d f F
VBenuueHue, JaBacMoe JIMH30M:
h 1f1l
F = — = —
H d
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B ciydae pacceuBaromieit JIMH3LL:
1
3.6.8 DO=F = 50,
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Xoa Jtyya, IpOLIEIIIET0 JIMH3Y O] IPOU3BOJIbHBIM YIJIOM K
e€ rmaBHOM omnTuueckod ocu. llocTtpoenue mnzobpaxkeHuit
TOYKHM U OTpe3Ka MPSMOU B COOMPAIOIINX U PACCENBAIOIIUX

JIMH3aX U UX CUCTEMAXx

doToanmapar Kak onTuueckwit mpubop. [maz  kak

3.6.9
ONTHYECKasi CUCTEMA
WNurepdepennus ceera. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
HaAOIOICHUS MaKCHUMYMOB u MUHHUMYMOB B
WHTEpPPEPEHIIMOHHON KapTHHE OT JBYX CHH(]Aa3HBIX
KOT€PEHTHBIX HICTOYHHUKOB:

3.6. 3
MaKCIIMYMBI — A=2m ; m=0,+1.£2 +£3 ..,
vl
MITHIIMYMEI — A={2m+1)—, m=0,£1,£2,£3 .
2

Hudpakumst cBera. JudpakinuoHHas peméTka. YCIoBUE
HaOIOEHUsT TJaBHBIX MAaKCUMYMOB IpU HOPMalbHOM
naJIeCHUM MOHOXPOMAaTUYECKOI0 CBETA C JUIMHOW BOJIHBI A Ha
pewéTky ¢ nepuojom d:

3.6.11

dsing,, =mAm=0,+/-1,+/-2,+/-3,...
3.6.12 Jucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

41.1 I'unote3a M. [Inanka o kBanrax. ®@opmyna Ilnanka: E = hv
®oToHbI. DHeprus GoToHa:

41.2

E=h _he _
= v—/,l =pc




Nmnynbe dpotona:

®oroadpdexr.  Omeritet AL CromeroBa.  3aKOHBI

41.3
dhoTorddekra
VYpaBHenue DitHiTeitHa 115 poToddpdexTa:
Eporona = ABbixosa + Eyumaxs
rmue,
£ B hc
v=—
doToHa 2
414
hc
ABbIXO/ILa = hUKp = /1_
Kp
2
mv max
Evwumax = 2 = eUsan
JlaBneHue cpera.
415 JlaBjieHME cBETa Ha MOJHOCTHIO OTPAXKAIOIIYIO TOBEPXHOCTh
Y Ha MOJIHOCTBIO MOTJIOUIAOIIYI0 TOBEPXHOCTh
4.2 DOU3UKA ATOMA
4.2.1 [InanerapHas MojeNb aTOMa
[Moctynatel bopa. Mznydyenne u nornouieHue GOTOHOB MPHU
nepexoje aToMa ¢ OJHOTO YPOBHS SHEPTUU HA JPYTOM:
he
4.2.2 'hv"ur =.-_ = |EH _EH'J|
S
JInHeiyaTpie CIEKTPBI.
4.2.3

CHGKTp ypOBHeﬁ OHEPTHUHU aTOMa BOJAOPpOaAA:




_ —13,63B

E =———, n=1,23, _
n*
4.3 OU3NKA ATOMHOI'O A1IPA
431 Hyknonnas mozxens siapa I'eiizendepra — MBanenko. 3apsin
o sapa. MaccoBoe uucno sapa. M3oronst
PagnoakTuBHOCTE.
Anba-pacnam:
A A4 4
zX—>>5Y+ He
bera-pacnan.
DNeKTpOHHBIN B-pacna:
4.3.2 N N 0
X Y+ je+v,
[To3utponnsIit B-pacna:
A A 0=, .,
s X—=>0Y + jE+ v,
IMamma-uznydenue
3aKOH paJIMOaKTUBHOTO pachaja:
-t
N(t) = Ny % 2T
4.3.3
[Tycte M — Macca paAMOaKTUBHOIO BellecTBa. Toraa
-t
m(t) =mgy*2T
434 SnepHble peakiuu. JleneHre u CUHTE3 SAep




