MMHUCTEPCTBO ITPOCBEILEHU S POCCUMCKOM ®EJIEPAITN
MunnctepcTBO 00pa3oBaHusl U MOJIOASKHON MOJUTUKH CBEPAIOBCKOM 00J1aCTH

JlenaprameHT 0Opa3oBaHusi AqmuHucTpaiuu r. EkarepunOypra

MAOY rumnazus Ne 5

YTBEPXIEHO

Hupexrop MAOQOY rumnazuu Ne 5

“,
L?J- A. ®@. CopokuHa

‘% Ne z oT «27» aBrycra 2025 r.

pauHR S
@pasoaayen oy

PABOYAS [IPOTPAMMA
(ID 4936746)

yueOHoro npeamera « @usuka. Yriayo01éHHbIH YPOBEHb)

115 ooyuarommmxcest 10 — 11 kiraccos

Exarepun0Oypr
2025



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU oOpa3zoBaTeiabHON mporpammsbl, npeactaBieHHbix B ®I'OC COO, a
TaKke ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus U KoHmenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTrPAMMEBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  0Oydaromuxcs.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3ydyenne kypca (U3MKU YrIyOJIEHHOTO YpPOBHS IMO3BOJSIET pEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEN Ka)KIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM it pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIM XapakTep U MOXET ObITh
WCITIOJIB30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX PabOYHMX MTPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMEHEeHHE (U3NYECKUX 3HAHWM OMPEIENUIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPHUMEHSATHh HAay4YHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmuocmu. B COOTBETCTBHMM C HEM KypC SBIETCS JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3MKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuszayuu. EE peanuzanus npearnonaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIeCTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS HJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a TakXke 00CYXKIEHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
NPUHLIUIIOB 0a3UpyeTcsl Ha UCIIOJIb30BAaHUH CAMOCTOSITEIbHOTO AKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, 1abopatopHbie padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTopoilt cmoco6 — 3To
WHTErpanuss padoT TPaKTUKyMa B CHUCTEMY JIA0OpaTOpPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUIa O€3 MOIIAroBO HHCTPYKIIMH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPaKTUKyMa MpPEJICTaBlIEHA €IMHBIM IepedHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpOoLecca UCXOA U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHSI, HUCCIICNOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjeiia Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYecKO MOJENH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHS Ha YpPOBHE CpPeIHEro 00I1ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kaOuHera. B kaOuHere (QU3MKKM JAOHKHO OBITH HEOOXOIMMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHcTpaniMoHHOE  000pyZoBaHue (OpMHpPYEeTCS B COOTBETCTBUH C
NPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAMid st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpyIOBaHME MJII YYCHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTHE HUX HMHTEIUICKTyalbHbIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMupOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3YUYEHHUS] OCHOB
CTPOCHUS MaTepuu U (PyHTaMEHTaIbHBIX 3aKOHOB (DM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax Oyayuen
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoiiecce u3yueHus Kypca GU3uKd Ha YPOBHE CPEITHETO O0IIero o0pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bU3NYEeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUYCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNd, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHCJE 3ajad
WH)XEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bu3MYeCcKX HKCIEPUMEHTOB, aHalIM3a W HWHTEpHperanuu uHpopmaimu,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoOBEHb) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX paboOT SBISETCS PEKOMEHIOBAaHHBIM, YUWUTEIh JEJNaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®dusuka — pyHIaMeHTalbHas HayKa o npupoje. HayuHslil MeToa no3HaHus u
METO/Ibl UCCIEIOBAaHUS (PUINUECKUX SBJICHUM.

OKCHEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEPUTEINIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsna). ['unoresza. ®uznueckuil 3aK0H, rpaHULIbl €r0 MpUMeHUMocTU. Pusznueckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHre Ccwibl TOKAa W HaNpsDKEHUS B LENHM I[OCTOSHHOTO TOKA IpHU
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmxkeHre. OTHOCUTEIBHOCTh MEXaHUYECKOrO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/1la4yl MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepHalIbHOW TOYKH, MX MPOEKIHMH Ha OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduku.

CBobOonHOEe mMajneHue. YCKOpeHue CcBOOOIHOro majeHusd. JIBuxkeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBasi W JUHEHHas ckopocTh. [lepmom m vactora obOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME IyTeW, TPAEKTOPUN, CKOPOCTEW ABMXKEHHS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3ydyeHrne HepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONpPEENIEHUs] MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusi npu MNpsSMOJIMHEHHOM PAaBHOYCKOPEHHOM ABM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKCHUH.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

W3yyenue pABMKEHHS Tena, OpOILIEHHOro Topu3oHTanbHO. IIpoBepka
THIOTE3bl O TIPSAMON MPOMOPLUUOHAIBHON 3aBHCHUMOCTH MEXIY JaIbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckas CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUsS TeJl B MHEPUUATIbHBIX U HEMHEPLMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B HHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOM INTOCKOCTH HA 33JaHHOE PACCTOSHUE OT €ro MaccChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydyeHne NBUXKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU Yepe3
JETKui OJIOK.

N3mepenne kodduimenta TpeHUs 1Mo BEIUYHHE YTIIOBOr0 Kod(duimeHTa
3aBucuMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpallaTelbHOE JBHXKEHUE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE MPOLECCHl: KPOHIITEHH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CHUCTEMbI MAaTEpHUAIbHBIX TOUYEK. Teopema O IBMKEHUHU LIEHTpa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGoTta cunapl Ha MajqoM M Ha KOHEYHOM mepemenleHuu. [ 'paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanpHast SHEprUst ynpyro aegopmMupoBaHHON MpyxuHbl. [loTeHnanbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

Cesi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYeCKOU
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMACAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTUYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETUYECKOM M NOTEHIHMAIBHOM JHEPruil INpHU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATHM, CKOPOCTU MOJENU 3JIEKTPOMOOMIISS U MOIIHOCTH
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIIMAIBHONW SHEPTUU NPYKUHBI ¢ PabOTOM CHUJIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KMHeTnYeckor Tteopun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u pa3Mepel MoJekyn (aromoB). KonmuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBl. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p MEXIy JaBICHHEM M  CPEAHEM  KUHETUYECKOW  DHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTHEN MOCTYNAaTEeIbHOIO TEMJIOBOTO JIBH)KEHUSI €€ YaCTHL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanre mpouecca YCTAaHOBJIEHHMS TEIUIOBOTO PABHOBECUS IIPU
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJbHAS — peJlaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOW MOJENH: HU3KAsl KOHIEHTpAalWs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BEHIECTBA. YpaBHeHHMe Maliepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: Yepes
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TepeaTh TEIIOTY OT 00Jiee XOJIOJHOTO Telia K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH Cpe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
WCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTUIU3AIUs OMOOPTaHUYECKOTO TOIIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue annadaTHOTo mpouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBSA3M JHEPTHU MEKMOJIEKYJSIPHOTO B3aUMOJCHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. VcnmapeHue W KumeHue. Y aeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacblllleHHbIE ¥ HEHAchIlleHHblE Mapbl. KadyecTBEHHAas 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacimmpeHue XKUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JIMHEWHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAIUIMYECKOTO BEILIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD DJIEKTPOCTATHYECKOTO IONIs. Pa3HOCTH MOTEHIMAIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPHO3ULINU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B AIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECUS 3apsA0B.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCaTOpOoB. [locimenoBarenbHOe cCOeqMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DIEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHE BJIEKTPONpHUOOpPOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO0 KOHACHCATOPa B SHEPTHIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHMKA OT €ro JWHBI U IUIONIAAW IONEPEYHOTO CEUYEHUSI.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOro TOKa. TerioBas MOIIHOCTb, BbIIEIseMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

W3mepeHre cuibl TOKAa U HANIPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COINPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKAa OT CONTPOTUBIICHUS MPU MMOCTOSTHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CWJIbI TOKAa OT HAOpsDKEHHS JJI  JIaMIIb
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOTO 3JE€MEHTa OT BPEMEHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUO/A.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HanuA: SIBICHUE, HAy4YHbIH (akT, rumoresa, (pusnMyeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpaQuku U cBoWcTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddysusi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEeW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTUYECKAS JUCCOLMAIUS, TalbBAHNKA, SJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIUK), UCTIOIb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYecKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1one. Bektop MarHuTHOM uWHAyKUuW. [IpuHuomn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEPA OT CHJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IJIC MHAYKIMM OT CKOPOCTH W3MEHEHMS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUS.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wasitHuka. Ilepuos CBOOOIHBIX KOJeOaHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanre koyiebaHUMN Tpy3a Ha MACCHUBHOM MpYXKHHE C LEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/bI 3aTYXaOIUX KOJIEOaHUN.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCATopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpPsDKEHHUS TMpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYecKue yCTPOMCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['enepatop He3aTyXaIOMIUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH M KOHAEHCATOpa.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KaTYILIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. Ilepuon, CKOpOCTh pacmpoCTpaHEHWsT W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHS JIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIBTPa3BYKOBask JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOspU3anus, Tudpakius, UHTephepeHITusI.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcust cBera. CiioxkHbIA cocTaB Oeloro cBera.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epuyeckoil JHMH3bI OT €€ FeOMETPUM U OTHOCHUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JIMH3aX U UX CUCTEMaXx.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HabOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEP(EpEHIIMOHHOU
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KIacCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHu4eckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKaja U JIMH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3TYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI CIeIHAJIBHOM TEOPHU OTHOCHTEIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHNYeCKui IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, MPAKTHKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TEIJIOBOE M3JIy4YeHHE (M3IydeHHE aOCOIIOTHO YEPHOTO Tela).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOUOI.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GhoTope3ncropa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u moromieHue GOTOHOB MPHU MEPEXOIE aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOil.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBoOMCTBa MOHM3HMPYIOUIETO M3IIyYeHHs. BiusHHE paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbII PoH n3nydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertons! perucTpalvy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO Qu3nueckoi KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normomieHus 6eTa-4acTuil aTFOMHUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuHu. [IpUMEHMMOCTH 3aKOHOB (MBUKHA MJIT OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro ueba. Co3Be3nus, SpKue 3BE3MABI, IUIAHETHI, UX BHIMMOC
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM ITIOCIEIOBATEIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. UEpHbBIE ABIPHI B sSapax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUH (PU3MYCCKUX BEIIMYHH.
O1ueHKa rpaHul] HOTPELUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJIEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B SKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NIECKON TeOprur B POPMUPOBAHUU MPEACTABICHUM
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

NUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kjacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
NnO3HaHUA: SBICHWE, Hay4yHbId (DaKT, rumoresa, (pU3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocun: >nektpuyeckue SBIECHUS B JKUBOW MpUpoOnE, KojeOaTeabHbIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsI CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



IIPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEYHas OaTapesi, CITlyTHUKOBbBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS YyuyeOHOro mpenMera «Duzuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE pead3alid OCHOBHBIX HaIIpaBJICHUIN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOy4arollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOro 00IECTBa;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHON
OpraHu3aly;

e YMEHHME B3aUMOJEUCTBOBATbL C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOLIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OIEHWBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIEC PEILICHHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYILIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHWI0O W CamMoOOpa3oOBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpYyXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE el cTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUMS B PACCMATPHUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIa/IETh HAy4YHON TEPMUHOJIOTHEH, KIFOUEBBIMHU MOHATUSMU U METOAAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTA [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pEIICHUs, HaXOIUThb ApPryMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIJIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABBIKAMH MOJYy4YEHUS HUHPOPMALMU (PU3UUECKOrO COJEpP KaHUS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMS B PA3NMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX JCHCTBHM C yd4éTOM 0OLIUX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeaessaTh pojid ¢ y4€TOM MHEHUI YYaCTHUKOB, O0CYXAaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEECHUE B PA3IUYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUYECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh H
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIUSIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIoCOOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO IPYAUIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTb KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIQJICTh HABBIKAMHM IIO3HABATEJIILHOW peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHUBBI M APryMEHTBI JIPYTMX IIPU aHAJIU3€ pPEe3yIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mocTMKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHHUS MPOTPAMMEBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTH COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM HW3MEHEHUSIM W TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYHUTBIBATH €ro TMPH OCYIICCTBICHUH OOIICHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenus B 10 knacce mpenMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PU3UKU B COBPEMEHHOM HAy4YHOU KapTHHE MUpA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MIPEACTABICHUHN O (PU3NUECKON KapTUHE MUDA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IpOLIECCOB (SIBJICHMI): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yrIpyroe u abCOoMIOTHO HEYNIPYTOe CTOJIKHOBEHUS, MOJICIIU Ta3a, KUJIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMelIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
YCJIOBUSL PpaBHOBECHS TBEPAOro Tena), MHPU HSTOM HCHOJIb30BAThH
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPruHU, 3aKOHA BCEMUPHOT'O TATOTCHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEHM KHUHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenneneeBa—KnaneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU TOM MCHOJb30BATh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JEKTPOAMHAMMKHU (3aKOH COXpAaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
HenyM WU JJI1 3aMKHYTOM JJIEKTPUUYECKOM Lenu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJCHWE, IIOTCHUHAJIbHAs JHEPIUs, KHHETHYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NPYKUHBI, KOJUYECTBO TEILIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; IEKTPUUECKOE MO0JI€, HAPSHKEHHOCTD 3JIEKTPUYECKOTO MOJIs,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE YYacTKa LENU C IOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBecHE, OPOYHOBCKOE NBIKEeHHE, nuddys3usi, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKON BETUYHUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJEIM, OTBeYaroled TpeOOBaHUSIM 3aJayd,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM MOIYYEHHBIX PE3YJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbBIE 3AKOHBI, 3AKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAayKH, B OOBSCHEHHUE MPOIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3ULIKNA SKOJOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PALIMOHATIEHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEpKaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJYUYEHHOM U3 PaA3IUYHbIX HMCTOYHHUKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEIOBATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PAaCCMaTPUBAEMON MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenuss B 11 knacce mnpenMeTHBIE PE3yibTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Yy 00YUAIOIIUXCST YMEHUI:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka U JaJIbHEHIIeM Hay4HOo-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpaA, MeCTO (PU3HUYECKOM KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApPMOHUYECKUE KOIeOaHus, MATEMaTUYECKU MasITHUK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIeil aToMa, aTOMHOTO Si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHULbI, 00JIACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUHM  OTHOCHUTEJIBHOCTH  (3aKOH  COXpaHEHUS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0OBOT0 M MAacCOBOTO YKCEN U 3HEPTUM B SIJICPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsl, Pa3HOCTh IMOTEHUUAJIOB, DJICKTPOJBIKYILAs CUJA, WUHIAYKIHUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3aps[l A1Ipa, SHEPTHUSI CBA3U SAAPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anbda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300pakeHne, CO3JaBaEMOE MIIOCKUM 3€PKajIoM, TOHKOU JIMH301,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJTYYEHHOM 3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI 10 MPOBEPKE MPEIIOKESHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOUCTB U J1a00PaTOPHOT0 000pYAOBAHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPUM
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayeCTBEHHbIE 3a7aud, TPEOYIoLIMe NPUMEHEHHUs 3HaHUM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUUYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE€ Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(MOPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpYyIIE C HMCHOJHEHUEM pa3IMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiied nmpodeccnoHalbHON JesITENbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEporo Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperartHbie cOCTOsSIHUS BetmecTBa. Ma3oBbie 14 1 bu6mmoreka [IOK
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MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK
41 Dmexrpirieckoe moe 24 ! https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUIN TOK 24 1 https://m.edsoo.ru/fL6b6847
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>l (PusHueCKuit npakTHkyM 16 16 hitps://m.eds00.ru/f16068d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue koebaris 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edso00.ru/39859ef1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.eds00.ru/39859¢ef1
Hroro no pazneny 5
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Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckynapHo-BOJIHOBOH AyaIlu3M 15 bubmorera [JOK
' PHyCKYIAD y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®du3nKa aTOMHOTO SIAPa U AJEMEHTapPHBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 ®uszuka — pyHIaMeHTaIbHas HayKa O 1 bubnnorexa [JOK
IpUpoJie 03.09.2025  https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 bubnunoreka LIOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI 03.09.2025  https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECcCe
3 no3HaHus npupoasl. Habmronenue u 1 bubmorexa LIOK
' 04.09.2025  https://m.eds00.ru/34c49931
9KCIIEPUMEHT B (pu3HKe
4 Crnioco0rl n3mMepeHust GU3NYECKUX 1 bubmuoreka [IOK
BEJIMYMH 05.09.2025  https://m.edsoo.ru/ca2def03
AGcoIt0THAs U OTHOCHUTEIIbHAS
5 MOTPELIHOCTH U3MEepeHuil pusnueckux 1 bubmorexa LOK
P P 05.09.2025  https://m.edsoo.ru/7f18fda3
BEJIMYMH
MopenupoBanue B pusuke. Ponb u
6 MecTO (pU3UKU B POPMUPOBAHUH 1 bu6muoreka [JOK
COBPEMEHHOW Hay4yHOU KapTUHBI MUpa, 08.09.2025  https://m.edsoo.ru/eabbdedl
B IPAKTUYECKOH JIeATeNbHOCTH JII0AEH
Mexannueckoe aBmxenue. Cucrema
7 otcueta. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHMUYECKOTo ABMKeHus. [Ipsamas n 09.09.2025  https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
8 Pannyc-BekTop MaTepralbHON TOYKH, 1 bubnuorexa [JOK
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€ro MPOCKIUHU Ha OCH KOOP/IHHAT. 10.09.2025  https://m.edsoo.ru/30a108a5
Tpaektopus. [lepemenienne. CKOpoCTb.

Wx nmpoekiuu Ha OCH KOOPJIMHAT

PaBHOMEpHOE NIPSIMOJIMHEWHOE

9 nBkenue. I'paduueckoe onucanue Bu6muotexa [JOK
PaBHOMEPHOTO MPSIMOJIMHEHMHOTO 12.09.2025  https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CnoxeHue nepeMeIeHuii U CKOPOCTEH. bubnnorexa [JOK
Pemenue 3amau 15.09.2025  https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHast CKOPOCTh. Y CKOPEHHUE. bubnuoreka [{OK
[IpsmonuHeiHOe TBUKEHHE C 16.09.2025  https://m.edsoo.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduyeckoe onucanue

12 MIPSIMOJIMHENHOTO JBUKEHHUS C brbmmorexa LIOK

17.09.2025  https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOopaHoe majeHue. Y CKopeHue

13 cBOOOHOTO Na/IeHUs. 3aBUCUMOCTh bubmuoreka [IOK
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT 18.09.2025  https://m.edsoo0.ru/f738109¢c
BPEMEHH U UX TpapuKu

14 JIBrokeHue Tena, OpOIIEHHOTO MO/ bubnuotexa [JOK
YTJIOM K TOPU30HTY 19.09.2025  https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe aBuxeHue. Jprxenue
10 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs

15 cxopoI::}T]j [Tepuonx u wacTora. bubmorexa HOK

22.09.2025  https://m.edsoo.ru/33196fbe
[lenTpOoCcTpeMHUTETEHOE U TIOJTHOE
YCKOpEHHUE
16 Kontponbhas pabota mo teme bubmmorexa [JOK

https://m.edsoo.ru/1242f32e



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e

"Kuuemaruka"

23.09.2025

[TepBriif 3akoH HproTOHA.
NHepruanpHble CUCTEMBI OTCUETA.

bub6nmoreka [IOK

17
[Ipunuun otHocuTenbHOCTH ["anuest. 24.09.2025 | https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHOZIEHCTBYIOIIAS CUIIa. bubnmnoreka HOK
Bropoii 3akon HeroTona. Macca 25.09.2025  https://m.edso0.ru/141d3837
19 BzaumoneiictBue ten. Tperuii 3akoH bubnunoreka LIOK
Herotona 26.09.2025  https://m.edsoo.ru/57dba505
IT CyIIepIo3 cui. Pemenne
20 3apI:1zI$1HH yI;TM:}lITeH:: I;I:KOP}IIJ;B o bubmmorexa [JOK
8 P 29.09.2025  https://m.edsoo.ru/bdfo97fh
Hprorona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJIICHTHOCTh T'PABUTAIIMOHHON 1 bubmmorexa [JOK
. P B 30.09.2025  https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
99 Cuiia TSKeCTu U yCKOpEHHe bubmuoreka [IOK
CBOOOHOTO Ta/IeHUs 01.10.2025  https://m.eds00.ru/22757f26
JIBrokeHre HeOECHBIX TeT U UX
93 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmnoreka HOK
KOCMMYECKasi CKOPOCTb. 3aKOHBI 02.10.2025  https://m.edsoo.ru/11abfala
Kennepa
but6mmorekxa [IOK
24 . I'yka. B
Cuna ynpyrocth. 3axon T'yia. Bec Tena 03.10.2025  https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cui bu6muoreka [JOK
25 TpeHus. J|BUKEHHUE B KUIKOCTH U Ta3e https://m.edsoo.ru/1fa86499
i 06.10.2025 ]
C YUYETOM CHJIBI COITPOTUBIICHUS CPEBI https://m.edso0.ru/2cb29676
26 Jasnenue. I'napocrarnueckoe bubmmoreka [IOK
nasnenue. Cuna Apxumena 07.10.2025  https://m.edsoo.ru/a28aa7ad
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AOGCOIIOTHO TBEPOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalaTesibHOE bubmmoreka [JOK
08.10.2025
JIB>KEHUE TBEPJIOTO TeJla https://m.edso0.ru/2b95d57e
28 MOMEHT CUJIbI OTHOCUTEIBLHO OCH bubmuorexa [IOK
BpatnieHus. [1nedo cubl 09.10.2025  https://m.edsoo.ru/653d3459
CrnosxeHue cuil, MPUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp TskecTu Tena. bubnmnoreka HOK
VYcnoBust paBHOBECHSI TBEPIOTO TeJa. 10.10.2025  https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
bubnunoreka LIOK
30 Pemeriuc sazas 13.10.2025  https://m.edsoo.ru/dclcaacO
31 KonTponbhas padota no teme Bbu6mmotreka [JOK
"Ilunamuka. Ctatuka TBepaoro tena" 14.10.2025 @ https://m.edsoo.ru/9f5a574c¢
NMnynsc MmaTepuaibHOM TOYKH,
39 CUCTEMBbI MaTepUaNIbHBIX TO4YeK. LleHTp bubnnorexa [JOK
Macc CHCTEMbI MaTEePHUATHHBIX TOUEK. 15.10.2025  https://m.edsoo.ru/4bb8294b
Teopema o IBHKEHUU TICHTPA Mace
NMmynibe CHITBI ¥ U3MEHEHHE UMITYIbCa
33 Tena. 3aKOH COXpPaHCHHS HMITYJIbCA. brbmmorexa [JOK
16.10.2025  https://m.edsoo.ru/13f0a221
PeaxkTnBHOE ABMKEHIE
MoMeHT uMITysIbca MaTe€pUAIIbLHON
34 touku. [IpencraBnenue o coxpaHeHnn bubnuorexa [IOK
MOMEHTA UMITYJIbCA B [ICHTPAJIbHBIX 17.10.2025  https://m.edso0.ru/d6532eb9
TTOJISIX
but6mmorekxa [IOK
35 PefItere 32121 20.10.2025  https://m.edsoo.ru/f7706d63
36 Pabora critel Ha MaJIoM B Ha KOHECYHOM but6mmoreka [IOK
nepemenieHuu. ['padpuueckoe 21.10.2025  https://m.edsoo.ru/913974c7
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MPEJCTaBICHUE PAOOTHI CHIIBL.
MoONIHOCTh CHIIBI

Kunernueckas sneprus. Teopema 00

bu6nmorexa [IOK

7 N
3 H3MEHCHIH KIEHGTH%CKOH JHeprin 22.10.2025 | https://m.edsoo.ru/9a5e2e74
MaTepUaTbHOU TOYKH
[ToreHnnanpHble U HEMTOTEHIIUAJILHBIE
38 cuibl. [loTrennnanbHas sHEPTrus bubmmorexa [IOK
' i prit 23.10.2025 | https://m.edsoo.ru/554bafcc
Bropas xocMuueckast CKOpOCTh
Tperbs KocMuYecKast CKOpocTh. CBS3b
paboThl HEMOTCHITUAIBHBIX CHUJI C
39 U3MEHEHUEM MEXaHUYECKOU SHEPTUU Bubmiorexa OK
P 24.10.2025 @ https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXAHUYECKOU SHEPTUU
VYupyrue u He e CTOJIKHOBEHUSL.
40 Y% Z]Z,II;GHI/IC Beyr;p}:nn JIs1 UIeanbHOM bubmorexa LOK
P PHY a A 03.11.2025 @ https://m.edsoo.ru/f30f43b6
JKUIKOCTH
41 KonTponbHas padota no Teme "3akoHbI bubmmnoreka HOK
COXpaHEHHUs B MEXaHUKe" 04.11.2025 | https://m.edsoo.ru/474e7c4a
PaszButHe npeactaBieHUN 0 IPUPoOIe
42 TETUIOTEI OI:JHI([)BHBIG HOJ‘IO)KCI—II)I/IE I\ZKT Bubmiorexa OK
’ ’ 05.11.2025 | https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEHNE
CrpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TEJI. XapaKkTep ABUKECHUA U Bubmuorexa IOK
PA . PAKTep A 06.11.2025  https://m.edsoo.ru/c44d02e2
B3aMMOJEHCTBYS YaCTHI] BELIECCTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 Konnqecho Bep €CTBa rilOC’E‘O}IHHa}I) bubnmorexa LOK
B ' 07.11.2025  https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. but6mmoreka [IOK
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[lIxana [enbcus 10.11.2025  https://m.edsoo.ru/0070d493
bubmuorexa [IOK
46 Pemterue safa 11.11.2025 https://m.edsoi.lru/1531aba5
. bubmmoreka [JOK
4 Mneai ki ras. 1 a30BEIC 3aKORKL 12.11.2025 https://m.edSO(I)_.[rulldeb2367
48 VYpasuenue MenneneeBa-Kianelipona. bubnmoreka [JOK
Pemenue 3amau 13.11.2025  https://m.edsoo.ru/8d12c328
49 AbcomtoTHas TemnepaTypa. 3akoH bubanorexa [JOK
JlanpTOoHA 14.11.2025  https://m.edsoo.ru/14e02d1f
50 N3omporeccsl B uaeanbsHOM rase ¢ bubmmoreka [JOK
HOCTOSIHHBIM KOJIMUECTBOM BEIECTBA https://m.edso00.ru/68878d51
I'paduueckoe npeacraBieHne
51 Hfofpoueccom i:«xiTepMa, M30X0pa, 17.11 bubmorexa [IOK
1306apa https://m.eds00.ru/1344327b
bubmuoreka [IOK
52 OcHoBroe ypaBHeHHe MKT 18.11 https://m.edso:)_.[ru/08094721
bubmuoreka [JOK
53 Pemerue saax 1911 https://m.edso:)_.[ru/10265a05
CBs13b a0COMIOTHON TeMIIEpaTyphl
TEPMOTUHAMHYECKON CHCTEMBI CO
54 CpeIHEN KNHETUYECKOH 3HEepruen 20.11 https://m.edsoo.ru/c38af875
MOCTYHATEeNLHOTO TETJIOBOTO
JBUKEHHSI €€ 4acTHIl
55 O06001enre u cucTeMaTru3aIus 3HaHUA 9111 bubnuotexa [JOK
o Teme "OcuoBel MKT" https://m.eds00.ru/09d12fd8
56 KonrtponsHas pabora o Teme "OCHOBBI 2411 bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
S7 TepmoauHaMuueckas cucTema. 25.11 bubmmoreka [JOK
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3asaHue BHEMHUX ycinoBui juist T
cucTeMbl. BHeniHue u BHyTpeHHUE
napameTtpsl. [TapameTpst T/] cuctemsl
KaK Cpe/IHHE 3HAaYEHUs BEJIUYMH,
ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

HYJ'IGBOC Ha4daJlo TCpMOJUHaMUKH.

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

bubnunoreka LIOK

58 CaMonpon3BoNIbHaS pejlakcanusa T 26.11
P P 5 A https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Moenpb uIeaJIbHOTO Ta3a B
59 TEPMOIUHAMHUKE. Y CIOBHS 27.11 Bubmiorexa HOK
P o ' https://m.eds00.ru/29355001
MIPUMEHHUMOCTH ATOU MOJCIIH
60 VYpaBaenue MenaeneeBa-Knanelpona 28.11 bubnnorexa [JOK
U BBIPAKECHME NI BHYTPEHHEN SHEPTUU ' https://m.edsoo.ru/bal178d0
Bripaxkenue nst BHyTpeHHEH SHEpruu
61 0JIHOATOMHOTO HJI€aJIbHOTO Ta3a. 0112 bubnuoreka [{OK
KBasucrarnueckue n HeCTaTHUSCKHE ' https://m.edsoo.ru/ac5cacl5
TIPOIIECCHI
DnemeHTapHas paboTa B
62 TepMoauHamMuKe. Beruucienne paboTsl 02.12 bu6nmorexa LIOK
no rpa¢uky mporecca Ha pV- ' https://m.edso0.ru/741d5738
JTrarpamMme
Temmonepenaya Kak crocod H3MEHEHUS
63 BHyTpeHHeH sHeprun T]I cuctemsl 6e3 03.12 bubmorexa HOK
yIp P ' https://m.edso00.ru/3d734561
COBEpILICHUS PabOThI
64 KonBekuus, TemIonpoBOgHOCTb, 04.12 but6mmorekxa [IOK
U3JIy4eHne ' https://m.eds00.ru/157b54cd
. Bubmunorexa IIOK
65 KomnuectBo Temnorel. TemmoéMKOCTE 05.12 nbnuorexa I

https://m.edsoo.ru/7ba67355
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Tena. Y IelIbHas U MOJIsIpHast
TEIUIOEMKOCTH BELIECTBA. Y IeJIbHAs
TEIUIOTA CrOPaHus TOILUIMBA

Pacuér xonuyecTBa TEIIOTHI IPU bubnmnoreka HOK
66 08.12
TeIuIoneperaye https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 anrabaTHOM Tpolecce. 09.12 bubmuorexa [IOK
[TepBblii 3aKOH TEPMOAMHAMUKHU https://m.edsoo.ru/d8098824
KonnuecTBo TeminoTel u padoTa Kak
68 Mepbl U3MEHEHHUS BHYTPEHHEN SHEPTUU 10.12 bubmorexa OK
https://m.edsoo.ru/b047alcd
Tl cucteMsl
Bropoii 3akoH TepMOIMHAMUKY IJIS
69 PaBHOBECHBIX U HEPABHOBECHBIX 1112 Bbu6mmotreka [JOK
nporeccoB. HeobparumocTh https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLECCOB
20 [TpuHIUIIBI AEUCTBUS TETUIOBBIX 1512 bu6nmorexa LIOK
maruH. KITJT https://m.edsoo.ru/2e945513
7 MaxkcumanbsHoe 3Hauenue KITJI. Iuxn 1512 bubnmorexa LIOK
Kapno https://m.edso0.ru/fe3857b9
bubmmoteka IIOK
72 Pemterite aza 16.12 https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHUE aCTIEKThI
73 WCIIO0Ib30BaHUSI TETUIOBBIX IBUTATENEH. 1712 bubmmoreka [JOK
TeruioBoe 3arpsA3HEHUE OKPYKarOLIEn https://m.eds00.ru/9867aaa7
Cpelbl
bubnunorexa LIOK
& Pemterrte saza 18.12 https://m.eds00.ru/c8c70432
75 O06o01ieHne 1 cucTeMaTu3alys 3HaHu| 1912 bu6muoreka [JOK

o teme "Tepmonunamuka. TemnoBbie

https://m.edso0.ru/28d62b3f



https://m.edsoo.ru/1db5ad4e
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MamIuHae"

KonTponbnas pabora no teme

bu6nmorexa [IOK
76 "TepmoauHamuka. TemioBsie 22.12
P I[" https://m.eds00.ru/1b6e26¢c5
MaIlHBI
[TapooGpa3oBanue U KOHIEHCAITUS.
77 Hcnapenue u kumnenue. Y nenbpHas 23.12 bubmiorexa LIOK
P ' ’ https://m.eds00.ru/6f8e6777
TeII0Ta mapooOpa3oBaHUs
HacepimeHHbie 1 HEHACHIIICHHBIC MTAPHI.
KauecTBenHast 3aBUCUMOCTD IIJIOTHOCTH
Y JTaBJICHUS HACBIIICHHOTO I1apa OT
78 TEMIIEPATYpPhl, UX HE3ABUCUMOCTH OT 24.12 Bubmrorexa LIOK
N PATYPHL, ' https://m.edso0.ru/f5c17d02
00BbEMa HACHIIIICHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATyPhl KHUTICHUS
OT JABJIEHUS B )KUIKOCTH
79 BrnaxxHocTs Bo3yxa. AGCONIOTHAs U 95 15 bubmuoreka [IOK
OTHOCHUTEIbHAs BIAXKHOCTh ' https://m.edsoo.ru/30ebbb79
bu6mmoreka IIOK
80 Pemenue 3amau 26.12
g https://m.edsoo0.ru/18e95ff3
TBépnoe Teno. Kpucrannnueckue u
81 aMop ¢bHbIE TETA IjAHI/BOT OIHUs 29.12 bubmorexa LOK
P ' P ' https://m.edso0.ru/20a88a03
CBOMCTB KpUCTAILIIOB
[InaBneHue n KpUCTATUIU3ALIMSL.
but6mmorekxa [IOK
82 VYV nenpHas TemoTa MJIaBiICHUS. 30.12
https://m.edsoo.ru/6ee91e9f
Cybnumarus
edopMan TBEPIOTO TEIA.
Aedop e bubmuoreka [{OK
83 Pactsoxenue u cxxatue. Casur. Moaynb 12.01
s https://m.edsoo.ru/dalaab10
HOwura. Ilpenen ynpyrux nedopmanuit
84 TemnoBoe paclIMpeHUe KUIKOCTEN U 13.01 bubnmoreka [JOK



https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
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TBEPBIX TEJ. AHTAPMOHU3M TEIUIOBBIX
KoJe0aHnil YacTHUI] BEIIECTBA

https://m.edsoo.ru/7ba5edf2

85 IIpeoOpaszoBanue sHeprun B (ha30BBIX 14.01 bubmunoreka [JOK
nepexojax ' https://m.eds00.ru/97a0672f

bub6nmoreka [IOK

86 YpaBHEHHE TEIIOBOTO OamaHca 15.01

DABHEHHC TeI0BOr " https://m.edsoo.ru/ab1521fb
bub6nmoreka [IOK

87 Pemenue 3ana 16.01

ne sanad https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunnspueie sBienus. Jlapnenue noa 19.01 bubnuoreka [IOK
HCKPUBJICHHOM TTOBEPXHOCTHIO ' https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlamtaca
O06o001eHre u cucTeMaTr3aIys 3HaHUIA

89 110 TeMe "ArperaTHble COCTOSIHHS 20.01 bubmorexa LOK

P | ' https://m.eds00.ru/0b52575¢
BemiecTBa. Ma3oBbIE MEPEXOAbI
KonTponbHas pabota mo Teme
90 "ArperaTHble COCTOSIHUS BEIIECTBA 21.01 Bubmuorexa LIOK
P . ' ' https://m.edsoo.ru/7dc2a739
da30BbIC IEPEXO/IBI
DneKTpu3aIys Tel U €€ IPOsSBICHHUS.

01 Onexrpuueckuii 3apsa. JlBa Buna 29,01 bubmmnoreka HOK
JIEKTPUYECKUX 3apsanoB. [IpoBogHuKH, ' https://m.edsoo.ru/laff445f
TUDIIEKTPUKU U TIOTYIPOBOAHUKHU
DIIeMEHTapHBIN SJEKTPUYECKUN 3apsii.

92 3aKOH COXpaHEHUS IIIEKTPUIECKOTO 23.01 bubmorexa I[JOK

p ' https://m.edsoo.ru/f49afd24
3apsaa

93 B3aumopeiicTBue 3apsanoB. Touednsie 26.01 bubnunorexa LIOK
3apsaabl. 3akod Kynona ' https://m.eds00.ru/445b7746

94 Pemenne 3amau 27.01 bubnunoreka LIOK



https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
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https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

Dnekrpuueckoe nose. Ero neiictBue Ha

bu6nmorexa [IOK

95 28.01
BJIEKTPUYECKUE 3aPbl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTB JIEKTPUYECKOTO TOJIS.

96 [TpoOueIii 3apsa. Jlnauu 26.01 bubnmnoreka HOK
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIA. . https://m.edsoo.ru/3dac6957
OnHOPOAHOE AIEKTPUIECKOE T10JIe
IToTeHIMaIbHOCTD

97 3JIEKTPOCTATUYECKOTO 110JIs4. Pa3HOCTh 30.01 bu6morexa HOK

P ' ' https://m.eds00.ru/80021447
MTOTEHIINAIOB ¥ HAMPSKCHUE
[TorenmuansHas HEPTHS 3apsia B
98 JJIEKT OCT&TI/I‘ICCKOI\E noJie I;IOTGH nan 02.02 bubmiorexa HOK
P ' t ' https://m.edsoo.ru/af5fa389
AJIEKTPOCTATHYECKOTO OIS
CBs13b HANPSHKEHHOCTH TIOJIS U

99 A3HOCTHU MOTCHIUAJIOB JIJIS 03.02 bubmorexa LHOK
P t . ' https://m.edso00.ru/df7a6838
3JEKTPOCTATUUECKOTO OIS

100 [TpuHuMn cynepnosunuun 04.02 bubmuoreka [IOK
BJIEKTPUYECKUX MOJEH ' https://m.edsoo.ru/Ocfe4a6c

bubnmorexa LIOK

101 Pemenne 3agau 05.02

g https://m.eds00.ru/5a582263

102 ITone Toyeunoro 3apsna. Ilone 06.02 bu6muoreka [JOK
PaBHOMEPHO 3apsHKEHHON cephl ' https://m.edsoo.ru/b297b5c3
[Tone paBHOMEpPHO 3apsIKEHHOTO 11O

103 00bEMmy mapa. I[Toae paBHOMEPHO 09.02 bubmmorexa TIOK

Y Hape- PABTonep ' https://m.eds00.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM TII0CKOCTH
IIpoBOAHUKH B SJIEKTPOCTATUIECKOM
104 poBox P 10.02 bu6nunorexa LIOK

noJie. Y CIIOBHE PaBHOBECHS 3apsI0B

https://m.edsoo.ru/32405eab
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JIMDJIEKTPUKHU U TIOJIYIIPOBOJHUKH B

bubnunoreka LIOK

105 11.02
3JIEKTPOCTATUYECKOM I10JIe https://m.edso0.ru/060ebab5
Kongencarop. D1neKTpoéMKOCTh
106 KOHJICHCATOPa. DICKTPOEMKOCTh 12.02 bubmmorexa [JOK
pa- P ' https://m.eds00.ru/845b4f73
IJIOCKOTO KOHACHCATOPA
107 [TapannensHOE coequHEHKE 13.02 bubnmnoreka HOK
KOHJICHCATOPOB ’ https://m.edsoo.ru/d11e8ce7
108 [TocnenoBarenbHOE COETUHEHUE 16.02 bubmmoreka [JOK
KOHJICHCATOPOB ' https://m.edso0.ru/1e992920
bubnunoreka LIOK
109 2 17.02
HEPTIA SAPDREHIOTO Konjencatopa https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3amau 18.02 https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBu>keHMe 3apsSKEHHON YaCTHUIIbI B 19.02 bubmuoreka [IOK
OJTHOPOJHOM 3JIEKTPUUECKOM TTOJIE ' https://m.edso0o.ru/8341d6ac
112 Pemenue 3amau 20.02
113 O06001eHre U cucTeMaTru3aIs 3HaHUA 20.02 bubmuoreka [IOK
1o Teme "DIeKTpruecKoe moe" ' https://m.eds00.ru/5752603f
114 KonrtponbHas pabota no reme 25 02 bubmuoreka [IOK
"DnekTpudeckoe moje" ' https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBIN TOK. Y CIOBUS
115 CYIIIECTBOBAHUS IIOCTOSHHOTO 26.02 bubmorexa LIOK
4 ' https://m.eds00.ru/233311b5
ANEKTPUUYECKOTO TOKA
but6mmorekxa [IOK
116 nu .H /C 27.02
crowmikn Toka. Hanpsikerie 1 91 https://m.edso0.ru/0839a115
117 3akon OMa 1St y9acTKa IeTH. 02.03 but6mmoreka [IOK

QHCKTpI/I‘-IeCKOC COIIPOTUBJICHHUC

https://m.edsoo.ru/f14f251e
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3aBUCUMOCTD COIIPOTUBIICHUS
OJTHOPOJTHOTO ITPOBOJJHHUKA OT €TI0

bubnunoreka LIOK

118 JUTMHBI Y TUIOIIAN MOTIEPEYHOrO 03.03 https://m.edso0.ru/95fcdf51
ceueHus
119 VY nenbHOE CONMPOTUBIICHHUE BEIIECTBA. 04.03 bubmmoreka [JOK
Pewenne 3anau https://m.eds00.ru/437f8300
120 [TocnenoBarenbHOE, MapaIEIBLHOE, 05.03 bu6nmoreka IIOK
CMELIaHHOE COEIMHEHNE ITPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX MIEKTPUUECKUX 06.03 bubmmoreka [JOK
nerneid. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubmmoreka [JOK
122 | Pemerme saxa 10.03 https://m.edsog)_.lru/3881b469
123 Pabora snexrpudeckoro Toka. 3aKoH 11.03 Bbu6mmotreka [JOK
Ixoyns —Jlenna https://m.eds00.ru/a3605¢c5¢
124 Pemenue 3amau 12.03 Eg&?ﬁ&fgggﬁ/}émlbfof
MOIIHOCTB 3JIEKTPUYECKOTO TOKA.
125 TerroBass MOIITHOCTH, BEIJENIsIEMas Ha 13.03 Bubmaorexa IIOK
pesucTOpe https://m.eds00.ru/99750a6f
126 Pemenue 3amau 16.03 Egg?ﬁrzfsgigﬁibmfcm
127 O/JIC u BHyTpEeHHEE CONPOTHUBIICHHE 17.03 bubmmoreka [JOK
HWCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 715 TTOJIHOM (3aMKHYTOM ) 18.03 bubmuoreka [{OK
AJIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
129 | Pemtentic sana 1903 E;I;?sﬁzlr?]?:;(;582580b679
130 MOoIIHOCTh UCTOUYHUKA TOKA 20.03 bubnunoreka LIOK



https://m.edsoo.ru/95fcdf51
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https://m.edsoo.ru/a0ae51d8

bu6nunorexa LIOK
131 K 01.04
OPOTKOE 3aMbIKatie https://m.eds00.ru/546f5632
132 Konpaencarop B 1ienu mocTOSTHHOTO 02.04 bu6nunorexa LIOK
TOKa ' https://m.eds00.ru/35368f3e
bu6nunoreka LIOK
133 P 03.04
CIICHHE sajat https://m.eds00.ru/4410cef0
134 Pemenue 3agau mo treme "llocTostHHBIN 06.04 bubnuorexa [JOK
AJIEKTPUYECKUM TOK" ' https://m.edsoo.ru/a7340a29
Pemenue 3agau mo treme "llocTostHHBIN bubmuoreka [{OK
135 . 07.04
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/744261b8
Pemenue 3agau no reme "IlocTostHHBIN bubnuorexa [IOK
136 . 08.04
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O06o006mmenne U cucTeMaTHU3alys 3HaHUI
137 1o TeMe "I1oCTOSTHHBIN AIIeKTPUISCKUi 09.04 bubnmorexa [IOK
) P ' https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas padota no teme 10.04 bubmuoreka [IOK
"ITocTOSIHHBIN 1EKTpUYECKUH TOK" ' https://m.eds00.ru/1885ddf1
DnexTpuueckas MpoBOAUMOCTh
139 a3JIMYHBIX BEIIECTB. DIICKTPUUCCKUN 13.04 bubmorexa LOK
P HIeeTe: P ' https://m.edsoo.ru/da794295
TOK B MeTayIax. CBepXIPOBOIUMOCTD
DIEeKTPUYECKHH TOK B pacTBOpax M
140 acrm:BaX SJICKT OJII/ITIz)B 3aIfOHLI 14.04 bubmorexa HOK
P P ' ' https://m.eds00.ru/4b423491
Ddapagest 1S SIEKTPOIH3a
but6mmorekxa [IOK
141 C) 7| T 15.04
JICKTPHACCKHI TOK B Tasax. L1asma https://m.eds00.ru/92d92f76
142 DNEeKTPUUYECKHUI TOK B BAaKyyMe. 16.04 bubnuotexa [JOK

BakyymHbie mpuGopsI

https://m.edsoo.ru/2E+160
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143 DNeKTpUUECKU TOK B 17.04 Bu6muotexa [JOK
MOJIYITPOBOJTHUKAX https://m.edso0o.ru/ab61c660
bubnunorexa LIOK
144 [TorynpoBOTHUKOBEIE PUOOPHI 20.04 httns://m.edsoo.ru/83622200
@uU3NYECKUM IPAKTUKYM 110 TEME
"N3mMepeHue cuiibl TOKA U HATIPSIKEHUS
B LIENIM TIOCTOSIHHOI'O TOKA IPY TIOMOIIH
aHAJIOTOBBIX U IU(PPOBBIX
145 HU3MEPHUTEIIbHBIX nql)ozlﬁiopOB" WIH 21.04 bubmorexa HOK
. https://m.edsoo.ru/5643ea56
"3HaKOMCTBO C IHUPPOBOIA
naboparopueii o ¢puzuke. [Tpumepsl
M3MepeHus: GPU3NIECKUX BEITHIUH MPH
MTOMOIIM KOMIIBIOTEPHBIX JATYUKOB"
Ou3nyeckuil MPakTUKyM IO TeMe
146 "N3y4eHre HepaBHOMEPHOTO JBUKECHUS 29.04 bubmuoreka [IOK
C LEJBIO ONPEIEIICHUSI MTHOBEHHOMU https://m.edsoo.ru/f6292f5f
ckopoctH"
Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenue yCKOpeHHUs IpU
MIPSIMOJIMHETHOM PAaBHOYCKOPEHHOM
147 ,Z[EI/I)KCHI/II/I 1o HaKI?IOHH(zlﬁ HJ'IIE)CKOCTI/I" 23.04 Bubmrorexa LIOK
https://m.edso0.ru/6960b6ef
niu "HccnenoBanue 3aBUCUMOCTH TTYTH
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
NBIDKEeHNH"
Pu3NYECKU IPAKTUKYM 110 TEME
148 "M3MepeHne yCKOpeHHst CBOOOIHOTO 24.04 bubnuorexa [IOK
najgeHus" wim "M3yuenue nBuKeHus https://m.edsoo.ru/d1ea2402
Tena, OpPOIIEHHOT0 TOPU30HTAILHO"
149 Du3nUecKuil NPaKTUKYM IO TEME 27.04 bubnunoreka LIOK
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150

151

"N3y4yeHue qBUKEHMS TEa 110
OKPY>KHOCTH C TIOCTOSIHHOH 10 MOJTYJTIO
ckopocthio" win "HccnenoBanue
3aBUCUMOCTH TIepHoJia oOpamieHus
KOHHMYECKOTO MasiTHUKA OT €r0
napamerpoB"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHue paBHOIEHCTBYIOLIEH CUJIBI
MIpH IBIXKEHUH OpYyCKa M0 HAKIIOHHOM
mwrockoctu" uin "IIpoBepka rUnoTe3bl
0 HE3aBUCUMOCTH BPEMEHHU JIBUKECHUS
OpycKa 1o HaKJIOHHOH IUIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

@usnyeckuil NPakTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOUINX B IPYKUHE
U pE3MHOBOM 00pasIe, OT UX
nepopmanuun” win "HU3ydenue
JBUKEHMSI CUCTEMBI TeJl, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUM
610K"

28.04

29.04

https://m.edsoo.ru/bcf53514

bubnuoreka [IOK
https://m.edsoo.ru/0b34db84

bu6nmorexa LIOK
https://m.edsoo.ru/b55b81al

152

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepenue ko3P puirienTa TpeHus mno
BEJIMYMHE YTJIIOBOTO KO3 PUIIEHTa
3apucumocTt FTp(N)" mu
"HccnenoBanue qBUXKEHUS OpycKa 1Mo
HAKJIOHHOM TIOCKOCTH € TIEPEMEHHBIM
K03 HULIMEHTOM TpeHHs" WIn
"M3yuyenue IBUKEHUS Ipy3a HA Baly C

30.04

but6mmorexa [IOK
https://m.edsoo.ru/b83b1607
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TpeHuem"

153

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpaiueHus" uiu "Koncrpyuposanue
KPOHIITEHMHOB U pacy€T CUII
ynpyroctu" unu "N3yuenue
yCTONYMBOCTH TBEPJOTO TEa,
HMMEIOILETO0 TUIOIA/lb ONOPHI"

04.05

bubnunoreka LIOK
https://m.edsoo.ru/4a04f4f7

154

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TOpMO3HOMY IyTH" unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" nin "CpaBHEHUE U3MEHEHMUS
HMITyJIbCA TeJla C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue coxpaHeHUs
UMITyJIbCA TIPU YIIPYTOM
B3auMoeiicTBuu" win "M3mepenue
KMHETUYECKOW SHEPruu Tela 1o
TOPMO3HOMY IIyTH"

05.05

bu6nmorexa LIOK
https://m.edsoo.ru/856fh28e

155

156

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3yueHne n30TepMHUYECKOrO Mporecca
(pekoMeH1I0BaHO HMCIIOJIb30BAHHE
1udpoBoi TabopaTopun)" wiu
"N3y4eHne n30X0pHOTo mporuecca” uin
"N3yuenune n3o6apHoro mnpouecca’ uiu
"IIpoBepka ypaBHEHUs COCTOSHUA"

OU3NYECKUI TPAKTUKYM 10 TEME

06.05

07.05

but6mmorekxa [IOK
https://m.edsoo.ru/e0fe7e07

but6mmoreka [IOK
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157

158

"U3mepenue ynenbHoOM TemioéMkocTu"
unu "HccnenoBanue mpoiecca
OCTBIBAHUS BellecTBa' UIIN
"HccienoBanue agnabaTHOro
npouecca" unu "M3yuenue
B3aUMOCBS3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEpPaTypbl KUIIEHUS )KUJIKOCTE"

du3nuecKuil MPakKTUKYM 110 TeMe
"N3yueHne 3akoHOMEpHOCTEN
UCHIApEeHUs KUAKOCTEN" Un
"N3mepeHue yaenbHOMN TEMI0ThI
raBieHus Japaa" win "Usyuenue
CBOMCTB HACBIILIEHHBIX NapoB" WU
"N3mepeHne abCoMIOTHOMN BIAXKHOCTH
BO3/yXa U OI[EHKa MacChl IapOB B
nomenieHun". smepenue

Koa( dulreHTa MOBEPXHOCTHOTO
HaTSDKEHUS

Pu3HYECKUl IPAKTUKYM I10 TEME
"HaOmnroneHue npeBpalieHus SHepruu
3apsHKEHHOI0 KOHAEHCATOpa B YHEPTHIO
U3JIy4YEHUs CBETOAMOAA" NN
"N3y4eHne NpoTeKaHus TOKa B LIETIH,
coZIepIKalllel KOHJIeHcaTop' Wi
"Pacnipenenenue pasHoCTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MOCJIEI0BATEIHHOM COETUHEHUHN
KOHJIEHCATOpOB"

08.05

12.05

https://m.edsoo.ru/2f2faa61l

bubnunoreka LIOK
https://m.edsoo.ru/6bl1a23b5

bubnmnorexa LIOK
https://m.edsoo.ru/ec424377
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@uU3NYECKU IPAKTUKYM 110 TEME
"UccaenqoBaHue CMEIIAHHOTO
COCMHEHUS PE3UCTOPOB" MU
"N3mepenue yieabHoro

bu6nmoreka [IOK

159 CONPOTHUBJICHUS TPOBOJHUKOB" UIIH 13.05 https://m.edsoo.ru/2b179d98
"HccnenoBanue 3aBUCUMOCTH CHIIBI
TOKA OT HAIPSHKCHUS /IS JIaMITbI
HakanuBaHus"
Ou3nyecKkuil MPakTUKYM 0 TeMe
"Habmronenue anexTpoiausa" uim
"N3mepenue 3apsiia 0THOBAJIEHTHOTO
noHa" unn "McciienoBanue bu6nunorexa LIOK
160 14.05
3aBUCUMOCTH COIIPOTUBIICHHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOpA OT TEMIIEpaTyphl" WiIn
"CHsiTHE BOIBT-aMIIEPHON
XapakTEepUCTUKU quoaa”
PesepBHbIil ypok. O6001IeHHE 1
161 CHCTEMaTm:EmI 3HaHI/II;IH 110 TeEMEe 15.05 Bubmiorexa OK
" " https://m.edso00.ru/ed017d93
Kunemaruka
PeszepBubIil ypok. O6001IcHIE 1
162 CHCTI;MaTm:III)mI 3HaHHI>'IHl 10 TEME 18.05 Bubmiorexa IOK
https://m.edso0.ru/3149956b
"Ilnnamuka"
PesepBHbIil ypok. O6001ICHIE 1
163 CI/ICTEM8.TI/I3Z§I/IH 3HaHHI§l 10 TEME 18.05 Bubmorexa LIOK
https://m.edsoo.ru/0f9752ac
"Craruka TBEpaoro tena'"
PesepBabIil ypok. O600IIeHHE 1
164 CI/ICTiM8.TI/I3ZEI/IH 3HaHHI;]l 10 TEME 19.05 BrbmroTexa [IOK
https://m.edsoo.ru/6c0df9cc
"3aKOHBI COXpaHEHUS B MEXAHUKE"
165 PeseprubIil ypok. O60061IeHIE U 19.05 bubnuorexa [JOK
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cucreMarmu3anuia 3HAHUM 110 TEME

"OCHOBBI MOJIEKYJISIPHOKMHETHYECKOI

Teopun"

https://m.edsoo.ru/de148976

PesepBHelil ypok. O000IICHHE 1
CUucreMarmu3anuia 3HAHUH 10 TeMe

bubnunoreka LIOK

166 1 20.05
"Tepmonunamuka. TenaoBbie https://m.edsoo.ru/Obcc77cl
MAaIITUHEL"
PesepBHeIil ypok. O000IICHHE 1
167 CHCTEMAaTHU3allMs 3HAHUH 110 TeMe 1 20.05 bubmuoreka [IOK
"ArperatHbie COCTOSIHUSI BEIIECTBA. ' https://m.edsoo.ru/59ca5c91
da3oBble Iepexo bl
PesepBusblii ypok. O0001IEHNE 1
168 CI/ICTEMaTm:p s 3HaHHfIHl 10 TEME 1 21.05 Bubmorexa LIOK
" B . ' https://m.edsoo.ru/f2381c0c
DNeKTpUYECcKoe moJie
PesepBusblil ypok. O000IIEHNE 1
P P ?l bubnuoreka [{OK
169 CHUCTEMATHU3aIHs 3HAHUH 10 TEME 1 22.05
" . . " https://m.edsoo.ru/3cae6dal
[TocTOSIHHBIN PTEKTPUUECKUIN TOK
PesepBusblil ypok. O0001IIEHNE 1
170 CHCleMaTmZp s 3HaHI/II>'IHl 0 TEME 1 22.05 Bubmaorexa IIOK
" B \ ' https://m.edso0.ru/cc7681d4
Toku B pa3nu4HbBIX cpenax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3ydeHHsi o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI
B3anmoneiicTBre NOCTOSIHHBIX
1 MAarHuTOB U MTPOBOJHUKOB C 1 01.09 bubnnoreka [JOK
TOKOM. MarauTHoe moJie. ' https://m.eds00.ru/487a8593
['mnore3a Ammepa
BexTop MarHuTHOW MHAYKIIHH.
[TpuHIMI cynepno3uiuu bubnnoreka [JOK
2 . 1 02.09
MarHuTHBIX noseit. JInauu https://m.edsoo.ru/4clabcch
MarHUTHON WHITYKITUH
MarsuTHO€e noje IpPOBOJHUKA C bubnnoreka [JOK
3 1 03.09
ToKOM. OmBIT DpcTena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIEHUE U 1 04.09 bubnnoreka [JOK
MOJTYJIb ' https://m.edso00.ru/26d9c5ba
bu6mmoreka [IOK
5 Pemenue 3anau 1 05.09
A https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amnepa. 1 08.09 bubnnoreka [JOK
DIIEKTPOU3IMEPUTEIBHBIE TPUOOPHI ' https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U
7 MOAyJb. JIBIOKEHUE 3apsSKEeHHON 1 09.09 bubnuorexa [IOK
YaCTHIIBI B OHOPOTHOM ' https://m.edsoo.ru/c97afaal
MarHUTHOM TI0JIe
bubmuorexa [JOK
8 Pemrenue 3amau 1 10.09
a https://m.eds00.ru/504e98c7
9 Pa6ota cuel Jlopeniia 1 11.09 bubmuorexa [JOK
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https://m.edsoo.ru/d518be4b
bubmuoreka [JOK

10 P 12.09
clierme safad https://m.edso0.ru/93617bd9
MarauTHoe I0JIE B BEIIECTBE.
11 deppomMardeTuku, napa- u 15.09 Bubmorexa ITOK
pP - T1ap ) https://m.edso00.ru/30ff9608
IMaMarHEeTUKH
OCHOBHBIE CBOUCTBA Eub 10K
noOIMoTeKa
12 I 16.09
(beppomarneruros. lpumencrie https://m.edso0.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenne 3amad mo Teme 17.09 bu6mmoreka [IOK
"MaraurtHoe 1nojue" ) https://m.edso00.ru/5b55c307
Pemenue 3agay mo teme bubmuorexa [JOK
14 18.09
"MaruutHoe moJe" https://m.edsoo.ru/41c4ae8a
SIBneHue AIEKTPOMAarHUTHON
15 WH nu. [ToTok BekTOpa 19.09 bubmorexa [IOK
AT P ' https://m.edsoo.ru/b3efa0cl
MarHMUTHON MHTYKIIUN
bu6mmoreka [IOK
22.09
16 IC uyKivm https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMArHUTHOMN 53.09 bubnuotexa [JOK
unaykiuu Gapanes ) https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekrpudeckoe noie. 24.09 bubmuorexa [IOK
Toku ®yko ' https://m.edsoo.ru/15abe140
19 OJIC uHAYKIMH B ABUKYIIUXCS 55 09 bubnuotexa [JOK
HPOBOTHHKAX ' https://m.eds00.ru/0235cc02
bu6mmorexa [IOK
26.09
20 Pemenue sanaq https://m.edsoo.ru/4dfda618
21 [IpaBuno Jlenua 29.09 bubmorexa LIOK

https://m.edsoo.ru/bbc22726
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NunyktuBHOCTH. Karymka

bubmuoreka [JOK
22 UHIYKTABHOCTH B [[E€IU 30.09
AyK It https://m.edso0.ru/621eae9d
IIOCTOSTHHOTO TOKa
93 SAsnenue camounaykiuu. IC 01.10 bubmuorexa [JOK
CaMOMH/TyKI[HH ' https://m.edsoo.ru/7ee60ca8
DHeprus MAarHUTHOTO TOJIS
24 KaTVIIKU C TOKOM 02.10 bubmoreka LOK
ym ' ' https://m.edsoo.ru/b3cOad11
DNEeKTPOMarHuTHOE TOJIe
bubmuorexa [JOK
25 Pewenue 3amau 03.10
a https://m.edsoo.ru/88f69d2b
O00011IeHNE U CUCTEMATU3AIUS
26 3HAHUH 110 TEME 06.10 bubmiorexa IJOK
' https://m.eds00.ru/76484025
"DnexTpoauHaMuka"
KonrtponbHas pabota no reme bubnnorexka [JOK
27 07.10
"OnekTpoauHaMuka" https://m.edso00.ru/8ae09b98
KoneOarensHas cucrema. Eub 1OK
noJmoTeKa
28 CBo0OoHBIE KOJIEOAHUS. 08.10
A https://m.edsoo.ru/7c1db385
lMapmonunueckue koyedaHus
Knnemarnueckoe U JMHAMHUYECKOE
29 OIMCAaHUE KOJIEOATENBHBIX 09.10 bubmaorexa IJOK
. ' https://m.eds00.ru/87ce9498
IIBUKECHUU
DHepreTU4YecKoe OMUCAHUE.
BBIBOI IMHAMUYECKOTO OIMUCAHUS
30 rapMOHHYECKHUX KOJIEOaHUN U3 UX 10.10 Bubmiorexa LOK
p ' https://m.edso00.ru/e3c99692
HEPTEeTHYECKOTO U
KAHEMATUYECKOTO OITUCAHUS
b K
31 Awmmuntyzaa u ¢aza konedaHui 13.10 nommorexa O

https://m.edsoo.ru/7a0c439a
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[Tepuron 1 yacToTa KOJICOAHHMIA.
[Meproa Masbix cBOOOTHBIX
KOJICOaHHI MaTeMaTHIECKOTO

bubmuorexa [JOK

32 14.10
MasTHHKA. [lepro cBOOOTHBIX https://m.edsoo.ru/e0399319
KOJIeOaHUH TIPYKMHHOTO
MasTHUKalS.
3aTyxaromue KojaeoaHusl.
33 16.BoiHyXIeHHBIE KOJICOaHUs 15.10 bubmorexa HOK
' YA : ' https://m.edso00.ru/72e93d09
Pe3l7.onanc
bu6mmoreka [IOK
16.10
34 ABTokonebana https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3agau 17.10 https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Ypok-koHbepeHus
36 "I\F/)IexaHHq(b;cEHe KoJicOaHus B 20.10 bubmmorexa [TOK
. ' https://m.edsoo.ru/8ef587be
MY3BIKQJIBHBIX HHCTPYMEHTAX
O06o001meHre U CHCTEMaTH3aIIHs
37 3HaHUH 1o TeMme "MexaHndecKne 21.10 bubmorexa LOK
| ' https://m.edsoo.ru/eb84182f
KoJieOaHms
DeKTpOMarHuTHbIE KOJIeOaHus. bubnuoreka [IOK
38 5 22.10
KonebarenbHblil KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b
aMIUIUTY/bI 3apsia KOHAECH caTopa bubnnoreka [JOK
39 . 23.10
C aMIUTATYJIOM CUJIbI TOKA B https://m.edsoo.ru/093f9afl
KoJe0aTeIbHOM KOHTYpE
3aKOH COXpaHEHUS SHEPTUHU B Eub OK
40 HACAIBHOM KoJIe0aTeIbHOM 24.10 ubmaoTeKa I

KOHTYpE

https://m.edsoo.ru/d1e2d543
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3aTyxarolue IEKTPOMarHuTHbIE

bubmuoreka [JOK

41 KoJjieOaHus1. BeIHyX/1eHHbBIE 03.11
YA https://m.eds00.ru/5e668619
AJEKTPOMarHuTHbIE KoeOaHus
IlepemeHnHsbIi TOK. Pe3ucrop u
42 KOHJICHCATOP B 1M MEPEMEHHOTO 05.11 bubmoreia LOK
P P ' https://m.eds00.ru/84836152
TOKa

43 Karyiika HHIYKTUBHOCTH B LIETIH 06.11 bubnnoreka [HOK
IIEPEMEHHOT0 TOKa ' https://m.edsoo.ru/cfa307af

44 3axoH OMa 1JIs1 2JIEKTPUYECKOU 07.11 bubnnorexa [HOK
LIETTH TIEPEMEHHOTO TOKA ' https://m.edsoo.ru/8bae38e6
Mo1mHOCTh IEPEMEHHOT0O TOKA.

45 AMIUINTYIHOE U JEUCTBYIOLIEE 10.11 bubnnorexa [HOK
3HAYEHUE CHJIbI TOKA U ' https://m.edsoo.ru/lcac6c4c
HaNpPSHKEHUs

bu6mmoreka [IOK
46 Pe3oHaHC B 25IeKTpUYECKOH TeTH 11.11
P t https://m.eds00.ru/087506df
bu6mmoreka [IOK

47 Pemenue 3anau 12.11

a https://m.edsoo.ru/a16836a4
Nneansubiif Tpancdopmatop.

48 IIpousBoacTBo, nepenaya u 13.11 bubnnoreka [JOK
noTpeOIeHne dIEKTPUIECKO ' https://m.edso00.ru/f97418ae
SHEPTUU
DKOJIOTUYECKUE PUCKHU TIPH
MIPOM3BOJICTBE AJIIEKTPOIHEPTHH.

49 KynpTypa ncnonszoBanust 14.11 bubmorexa HOK

YARTYP . ) https://m.edso0o.ru/a6f74d93
ANEKTPOIHEPTHH B MOBCETHEBHON
KU3ZHU
bu6 OK
50 Pemenue 3amau 17.11 nommoreka L

https://m.edsoo.ru/ee6677ed
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bubmuorexa [JOK

51 P 18.11
clierme sanad https://m.edsoo.ru/7cab59f8
O0001IeHre U cUCTeEMaTU3 AU
. bubnmoreka [JOK
52 3HAHUH 110 TEME 19.11
. https://m.edsoo.ru/401024a9
DneKTpoMarHuTHbIE Kojie0aHus"
Mexannueckue BOJIHBI. BuG 10K
noJIMoTeKa
53 X 20.11
APAKTCPHCTHI MEXAHIHCCKHX https://m.edsoo.ru/a58e109f
BOJIH
N bubnuorexa [JOK
54 C 21.11
BOHCTBA MEXAHMHACCIIX BOH https://m.edsoo.ru/d9ae1000
bu6mmorexka [IOK
55 . X 24.11
3ByK. XapaKTepucTukH 38yKa https://m.edsoo.ru/138b6f09
Nudbdpa3Byk u ynbTpa3ByK.
56 11 q)lz)BogI;ar YHBHepHI/Iey 25.11 Brommozexa [IOK
M vp ) https://m.edso00.ru/7380038f
OKpY’KaroIen cpebl
bu6mmoreka [IOK
57 P 26.11
CHicHue sajad https://m.eds00.ru/cfd918bf
DNEeKTPOMAarHUTHBIE BOJTHBI.
58 W3ny4yenue 3I1eKTpOMArHUTHBIX 27.11 Brbmmozexa [IOK
ya p ) https://m.edso0.ru/714e5db1
BOJIH
DHeprus MeKTPOMArHUTHBIX
. bubnmoreka [JOK
59 BostH. CBolicTBa 28.11
https://m.edsoo.ru/d01b818c
AIEKTPOMArHUTHBIX BOJIH
[Ixana MeKTpOMarHUTHBIX BOJIH.
60 ITpuMeHeHne 3EKTPOMATHUTHBIX 01.12 Bubmzorexa LIOK
p p ' https://m.edsoo.ru/49be1f9e
BOJIH B TEXHHKE M OBITY
I1
61 PUHLIUIIBL PATHOCBS3U U 02.12 bubnnorexa [JOK

TCICBUACHUA. PaIII/IOJIOKaI_[I/IH.

https://m.eds00.ru/9f96f1f8
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DNEeKTpOMarHuTHOE 3arpsi3HEHNE
OKpY’KalomIel cpe/ibl

62 KonrponsHas pabora no reme 03.12 bubnuoreka [IOK
"Konebanus u BOJTHBI" ' https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH MPSAMOJIMHENHOTO 04.12 bubmmoreka [JOK
pacnpocTpaHeHUs CBeTa ' https://m.eds00.ru/f9566406
Pemenue 3aga4 Ha npuMeHEeHUE
64 3aKOHA TPSIMOJIMHEHHOTO 05.12 bubmorexa HOK
p ' https://m.edsoo.ru/ea32d455
pacnpocTpaHEHHs CBETa
Otpaxenue ceera. [lnockoe bubnuoreka [IOK
65 08.12
3epkaino. Cdepudeckoe 3epkaio https://m.edso0.ru/a005d2bb
[Ipenomienue cBeTa.
AOCOJIFOTHBIA U OTHOCUTEIJIbHBIN
66 MIO0Ka3aTeib MPEJIOMIICHHUS. 09.12 bubnuoreka [IOK
[TonHOE BHYTpEHHEE OTpa’KEHHUE. ' https://m.edsoo.ru/bc2e55cd
[IpenenbHbIN Yo MoaIHOro
BHYTPEHHETO OTPaKCHHUS
Pemenwue 3a1a4 Ha MprUMeHEHHE
67 3aKOHOB OTPAKCHUS U 10.12 bubmorexa LOK
P ' https://m.eds00.ru/49d830a9
MPEJIOMJICHUS CBETA
Xon nydeit B npusMe. Jlucniepeust
n pv A P bubnmnoreka [JOK
68 cBeTa. CIOXKHBIN cocTaB 6emoro 11.12
https://m.edsoo.ru/d8elc3be
cBerta. LlBer
69 JInH3bl. @OKYCHOE pacCTOsIHUE U 12.19 bubnnoreka [JOK
ONITHYECKAsl CUJIa JIUH3BI ' https://m.edso00.ru/60441359
[Toctpoenue nzobpaxeHuii B Bu6 OK
70 JIMH3aX U UX CHUCTeMaXx. 15.12 nosmoreka L

VBennyeHue JTNH3EI

https://m.edsoo.ru/bb53b1d5



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5

Pemenue 3agau Ha moctpoeHue

. bubnmoreka [JOK
16.12
& M300p@XKEHUH, TOTYHAEMEIX C https://m.eds00.ru/5a86809
IIOMOIIBIO JIMH3
bubmuorexa [JOK
72 T 17.12
143 Kaic orrtiHecKad cuetema https://m.edsoo.ru/ecd480a2
P I
73 HeI:Il;::Ii;zi:; re(I));HeeHII/JIIquKoﬁ 18.12 bubmorexa LOK
P P ) 12https://m.edsoo.ru/cd174a10
OIITUKH
CkopocTb cBETa U METO/IbI €€ bul26mumorexa LIOK
74 19.12
U3MEpEHUs https:12//m.edso0.ru/f32aab06
bubmuorexa [JOK
7 22.12
S Jlucniepeus caeta https://m.edsoo.ru/lel6cc6e
bubmuorexa [JOK
76 " 23.12
HTEp(epenius cBeTa 24 https://m.edsoo0.ru/5fc0c638
KorepeHTHBIE MCTOUHUKH.
77 YCJ'IOPBI/IH HaAOJIFOIEHUS 24.12 bu25.6morexa IIOK
A T https:/26./m.edso0.ru/c6416d48
MaKCHMYMOB U MUHUMYMOB
bromnor29.exa [IOK
25.12
8 Pemenne sanas https://m.eds30.00.ru/3061de2b
bu6mmoreka [IOK
26.12
” [pnvenenue unrepdepentm https://m.edso0.ru/668edbc8
bubmuorexa [JOK
80 29.12
Jingpaxuus caera https://m.edsoo.ru/12ed04b5
ndpakMOHHAsA PEIIETKA.
81 f’cf(in: HaO0JIIO EHI/IH TJIABHBIX 30.12 Bubmzorexa LIOK
A ' https://m.eds00.ru/f998d964
MaKCUMYMOB
82 Pemenue 3amau 12.01 bubmaorexa IJOK

https://m.edsoo.ru/d58c411a



https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.eds30.oo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a

83 IlonepeyHOCTh CBETOBBIX BOJIH. 13.01 bubmumoreka [IOK
[Tonspuzanus cBera https://m.edsoo.ru/e9890fe9
bubmuoreka [JOK
84 Pemerie sanas 1401 https://m.eds00.ru/c56¢8158
bubmuorexa [JOK
85 CBeTOBBIC SABJICHHS B IPUPOJIC 15.01 htts://m.edsoo.ru/0b36363d
86 O06o001IeHre U cHCTeMaTH3aIus 16.01 bubnmoreka [JOK
3HaHui 1o Teme "OnTuka" 26.https://m.eds00.ru/8al4748b
KonTponbhas padota no teme bu27.6mmorexa LIOK
87 19.01
«Onruka» https:/28./m.edso0.ru/82315dd4
['panuIel TPUMEHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI 20,01 bubmnor29.exa [IOK
AJICKTPOIMHAMHUKHY U TIPUHITUTT 01https://m.eds30.00.ru/c9bd77ch
OTHOCHUTEIIEHOCTH
89 ITocTynatel cieruanbHOM TEOPUU 21.01 bu0l6mmorexa [IOK
OTHOCUTEIILHOCTH https:01//m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOM
untepBai. [IpeobpazoBanus
90 Jlopenua. YcioBre npuaMHHOCTH. 2201 bubnmo0lreka [JOK
OTHOCUTENBHOCTD 01https://m.e01dsoo.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMe [JICHHE
BPEMEHH U COKPAIIEHUE TTUHBI
01 OHeprus ¥ UMITyJIbC 23.01 bubnnoreka [JOK
PENATUBUCTCKON YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ YHEPTUEH U
92 UMITYJICOM PENSITUBUCTCKON 26.01 bubmoreia HOK
https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHS TIOKOS
93 PaBHOBecHOE TEIIOBOE M3ITYUCHUE 27.01 bubnmoreka [JOK



https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.eds30.oo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.e01dsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa

https://m.edsoo.ru/f54035a5

bubmuoreka [JOK
9 3 B 28.01
AKOH CMCTICHIT BHHa https://m.edso0.ru/1c5ff752
95 I'unoreza M. I1nanka o KkBaHTax. 2901 bubmuorexa [JOK
DOTOHBI ' https://m.edsoo.ru/a5ffa218
bubmuoreka [JOK
96 6] 30.01
HEPIILA H HMITYJIBC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdexr. Onbiter A. T 02.02 bubnnorexa [HOK
CroneroBa. 3akoHsb! poTorddexra ' https://m.eds00.ru/8c68e5b9
VYpaBHeHue DHIITEHA 715 BuG 10K
nOIMoTeKa
'K " 03.02
%8 Qorospdexra. "Kpacwas rpariua https://m.edso00.ru/01ef4556
dorordpdekra
Jasnenue ceera. Onbitsl [1. H. bubmuorexa [JOK
99 04.02
JleGenena https://m.edsoo0.ru/64b4f966
. bubnuoteka [JOK
100 B 05.02
OJIHOBBIC CBONCTBA HacTHll https://m.edsoo.ru/f59cfcec
Bomnsl ne bpoitns. [InnHa BOJIHBI
ne bpoiinst u pa3mepsl o6sacTu bubnuoreka [IOK
101 . 06.02
JIOKQJIM3ALMU ABUKYILIEHCS https://m.edsoo.ru/5df8bafl
YaCTHUIIBI
102 KopnyckynspHo-BOIHOBOM 09.02 bubnnoreka [JOK
AyaJIu3M ' https://m.edsoo.ru/8ccab62a
103 Judpakmus >1eKTpOHOB Ha 10.02 bubnmoreka [JOK
KpHCTaIIax ' https://m.edso0o.ru/30dbal8c
Crnenunduka usmepeHuit B
104 Mukpomupe. CooTHOLIEHUS 11.02 bubmiorexa LOK
POMHP N ' https://m.eds00.ru/65783dec
HeomnpeaenénHocrel [ 'elizenbepra
105 Pemenwne rpaduueckux 3agau 12.02 bubnmoreka [JOK



https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec

.https://m.edsoo.ru/e70195bd

bu6mmoreka [IOK

106 Pemenue pacu€THbIX 3a71au 13.02 httos://m.edsoo.ru/eedh3182
Konrponbnas padora no remam:

107 "Ocnosbel CTO", 16.02 bubmuorexa [JOK
"KopnyckynsipHO-BOJIHOBOM https://m.edsoo.ru/c3de891a
nyanuzm"

OnBITHI 1O UCCIIEOBAHUIO
108 crpoenus aroma. [lnanerapuas 17.02 bubmmorexa [JOK
https://m.edso00.ru/312b750a
Mojiens atoma Pesepdopaa
bubnnoreka [JOK

109 Hoctyxarsi bopa 18.02 https://m.edsogru/404dfa9a

110 Bunsl cnektpoB. CriekTp ypoBHE# 19.02 bubnnoreka [JOK
SHEpPruy aToMa BOJAOpoOAa https://m.edsoo.ru/cf74blla

111 CrioHTaHHOE U BBIHYKICHHOE 2007 bubnnoreka [JOK
W3JIyYEHHE CBETA https://m.edso00.ru/f945d85c

bu6mmoreka [IOK

112 Jlasep 24.02 https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa

113 I'eitzenbepra-NBanenko. 3apsa u -5 02 bubnuotexa [JOK
MAacCOBO€ YMCIIO sApa. M30TomsI. https://m.edsoo.ru/34ada5de
PagunoakTuBHOCTH
3aKoH paJIMOaKTUBHOTO pacnaja.

CBoiicTBa MOHH3HU €ro
114 W3IIy4EHHUS. Bnmnflio B 26.02 bubmorera [JOK
https://m.edsoo.ru/aab98bef
PaMOaKTUBHOCTH Ha )KUBBIS
opranu3msl. Jlo3umeTpus
115 DHeprusi CBS31 HYKJIOHOB B si/Ipe. 27.02 bubmuorexa [JOK



https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef

Snepubie cunbl. Jledekt maccol
anpa. SlnepHble peakiuH.
SAnepubie peakTopsl. [Ipobiemsr
YIPaBIsEMOT0 TEPMOSIEPHOTO
CHUHTE3a. DKOJIOTUYECKUE acTIeKThI
pa3BUTHSA AIEPHOIN SHEPTETUKU

Meroapl perucTpanuu u
HCCIICIOBAHMS DJIEMEHTAPHBIX
yactull. OyHaaMeHTaIbHbIe
B3auMOCHCTBUA. baproHsl,

https://m.edsoo.ru/ff1758d0

bubmuorexa [JOK

116 02.03
ME30HEI M JICITOHEI. https://m.edsoo.ru/lac08a5hb
[Ipencrasnenue o CtannapTHOU
Moenu. KBapK-riirooHHAss MOJIEITh
aZpOHOB
dwusuka 3a npeneramMu
Crannaptaoit monenu. Témuas
117 MaTepus U TEMHASI DHEPTUI 03.03 bubmaorexa IIOK
P vp ' ' https://m.edsoo.ru/c026fd37
EnuHCTBO M3HUYECKON KapTUHBI
MUpa
118 Oranel pa3BUTUS aCTPOHOMUMU. 04.03 bubnuoreka [IOK
3HaueHUe aCTPOHOMUU ' https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTh 3aKOHOB (PU3UKH
119 111 OOBSICHEHUS IPUPOJIBI 05.03 bubnnoreka [JOK
KOCMHUYECKUX 00BEKTOB. MeTObI ' https://m.edso00.ru/39c44028
ACTPOHOMHUYECKUX HCCIIeIOBAaHUN
CoBpeMEHHbIE ONITUYECKUE
120 TEJIECKOIBI, PAAUOTEIIECKONIEI 06.03 Brbmrotexa [IOK
> P ’ ' https://m.edsoo.ru/4877aale
BHeaTMoc]epHasi aCTpOHOMUS
121 Bun 38é3nnoro He6a. Co3pe3nus, 10.03 bu6mmoreka [IOK



https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e

SIpKUE 3BE3/bl, TUIAHETHI, UX
BUJIUMOE ABH)KCHHE

https://m.edsoo.ru/aac588eb

Comnneunast cuctema. ComHIze.
ComnHe4uHast aKTUBHOCTb.

bu6mmoreka [IOK

122 11.03
Ucrounuk snepruu CosHua u https://m.edsoo.ru/22748eb4
3BE3 N
3BE3/1b1, UX OCHOBHBIE

123 XapakTepUCTUKHU. Jlnarpamma 12.03 bubnuoreka [IOK
"ClIEKTpaIbHbIN KIIacC — ' https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be3/1bI IJIaBHOM 13.03 bubmuorexa [JOK
HOCIEN0BATEILHOCTH ) https://m.edsoo.ru/b3chb766¢
Bnytpennee crpoenue 3BE31.

CoBpeMeHHbIE PEACTABICHUS O
125 1} OII/:CXO)K eHI/H/IpI/II:[)Bomo 15051 16.03 bubmorexa [JOK
P a ) B ' https://m.edsoo.ru/d09da494
ConHua u 3B€371. DTanbl )KU3HU
3BE3 ]
Muneunsiii I1yte — Hamma BuG 10K
nonmoTexa

126 r .T . 17.03

%ﬂaKTHKa VITIDT TATAITHE https://m.edsoo.ru/7cd10a0a
UYEpHbie ObIPHI B SApax TadakTHK
Bcenennas. Paciumpenne

127 Bcenennoii. 3akon Xa606ma. 18.03 bubnuoreka [IOK
Teopus bospioro B3pbiBa. ' https://m.edsoo.ru/3dbdf0d2
PenukToBOE H3nydeHUE

128 MacmrabHast CTpyKTypa 1903 bubnuoreka [IOK
Bcenennoil. Meraranaktuka ' https://m.edsoo.ru/ce234633

129 Hepeménnsie npobiaembl 20.03 bubnuorexa [IOK

aCTPOHOMHU

https://m.edsoo.ru/d37d9ffe



https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe

130

131

@uU3NYECKU IPAKTUKYM 110 TEME
"UccneqoBaHnue MarHUTHOT'O ITOJIA
MMOCTOSIHHBIX MarHUTOB'" MJIH
"UccaenoBaHue CBOMCTB
(dheppoMaraeTukoB" MU
"UccnenoBanue qEHCTBUS
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM"

du3nuecKuil MPakKTUKYM 110 TeMe
"U3mepenue cuibl Amrepa’ uiu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa oT cuibl ToKa" WiH
"OnpeneneHne MarHUTHOM
MHIYKIIMY Ha OCHOBE U3MEPEHUS
cwiibl Ammepa”

30.03.

31.03

bu6mmoreka [IOK
https://m.edsoo.ru/67361aef

bubmuorexa [JOK
https://m.edsoo.ru/fcae91e9

132

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHON UHIYKIUU"
unu "OnpeneneHne HHIYKITUI
BUXPEBOI'0 MarHUTHOTO NoJisA"

01.04

https://m.edsoo.ru/c36658da

133

@uU3NYECKU NPAKTUKYM I10 TEME
"UccneqoBanue ABJICHUS
camomuaykiuu'" win "Coopka
MOJIETH 3JIEKTPOMAarHUTHOTO
reseparopa"

02.04

bubmuorexa [JOK
https://m.edsoo.ru/b8fb6391

134

@u3nYeCcKUil IPAKTUKYM IO TEME
"N3mepenue nepuoia cBOOOAHBIX
KoJe0aHuN HUTSIHOTO U
MPY>KUHHOT'O MasiTHUKOB"

03.04

bubmuorexa [JOK
https://m.edso00.ru/5d159d35



https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35

135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeobpazoBaHmue YHEPTUHU B
NPY>KUHHOM MasiTHUKE"

06.04

bubmuoreka [JOK
https://m.edsoo.ru/a28026bd

136

137

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO
TOKa 4epe3 MOCIIeA0BaTENbHO
COeIMHEHHBIE KOHJICHCATOp,
KaTyUIKy ¥ pe3ucTop’ Wiu
"UccnenoBanue paboThI
HCTOYHHKOB CBETa B IIENIH
[IEPEMEHHOT0 TOKa"

du3nuecKuil MPakKTUKYM 110 TeMe

"N3yueHue napameTpoB 3BYKOBOM
BOJIHBI"

07.04

08.04

bubmuorexa [JOK
https://m.edsoo.ru/89dc2d90

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

138

139

140

@uU3NYECKU NPAKTUKYM I10 TEME
"N3mepenue nokaszatens
IIPEIOMJIEHUS CTEKIA" WIN
"TTonyuenue n300pakeHus B
CHCTEME U3 IIJIOCKOTO 3epKaja U
JUH3bI"

@u3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO PacCTOSTHUS OT
BelecTBa (Ha MpUMepe KUTKUX
nuH3)" wnm "U3mepenue
(hOKYCHOTO PaCCTOSTHHS
paccenBarOIUX JUH3"

Pu3NYeCKUl IPAKTUKYM 110 TEME
"Habmronenue nudpakiauu,

09.04

10.04

13.04

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal

bubmuorexa [JOK
https://m.edso0.ru/b879fb3f

bu6mmorexa [IOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

uHTEp(EPEHITNHN U MOJIIPU3ALUN
ceera"

141

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U
SHEPTUU PEIATUBUCTCKUX YACTHIL
(o ¢ororpadusim TpeKos
3apsHKEHHBIX YaCTUL B MArHUTHOM
mose)"

14.04

bubmuorexa [JOK
https://m.edsoo.ru/63756¢47

142

143

144

145

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [ nanka
Ha OCHOBE HCCIIE0BAHUS
dhoTodrddexra" nam
"UccaenoBaHue 3aBUCUMOCTH
CHJIBI TOKA 4epe3 CBETOIUOM OT
HanpspkeHns"

Pu3HYECKUl IPAKTUKYM I10 TEME
"UccnenoBanue cuekrpa
pa3peKEHHOT0 aTOMapHOI 0
BOZOPOJa U U3MEPEHUE
noctosiHHoM Punbepra"

@uU3NYECKUI NPAKTUKYM II0 TEME
"UccnenoBanue painoakKTUBHOTO
¢doHa ¢ UCTIOIB30BaHUEM
nosumerpa" ninm "U3ydyenue
MOTJIOIIEHUS OeTa-4acTuIy
aroMuHuEM"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"Habmronenus 3B€31HOr0 HeOa
HEBOOPYKEHHBIM TJIa30M C

15.04

16.04

17.04

20.04

bu6mmoreka [IOK
https://m.edsoo.ru/eb916f82

bu6mmorexa [IOK
https://m.edsoo.ru/ec651eb8

bu6mmorexa [IOK
https://m.edsoo.ru/c3dabebe

bu6mmorexa [IOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

146

HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN JISl OTIPEICIICHHS
MOJIO)KEHHUS HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aust CeBepHOTo MOTyIIapust
U sipKHe 3BE3/1bI" WK
"HabOmonenus B Teneckorn JIyHbI,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
cKoIIeHuI"

O000I11IeHIE U CUCTEMATU3AIUS
3HaHuil. Pone Gusuky u
ACTPOHOMUHU B SIKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ITUYECKOH cdepax AesaTeTbHOCTH
YeIoBeKa

21.04

bubmuorexa [JOK
https://m.edsoo.ru/ad6ddeed

147

O06001eHne U cucTeMaTU3alus
3HaHUU. Posb 1 MecTo pu3nku u
ACTPOHOMUU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

22.04

bu6nmoreka [JOK
https://m.edso0.ru/18f19f7c

148

O06o011eHne U cucTeMaTu3aIus
3HaHui. Ponb ¢uznueckoil Teopun
B (DOPMUPOBAHNUY TIPEACTABICHUH
0 (pusmueckoit KapTHUHE MHUpAa,
MecTO (PU3MUECKON KapTHHBI MUpa
B 00I1IeM psZTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MIPEJCTAaBICHUNA O IPUPO/IE

23.04

bu6mmorexa [IOK
https://m.edsoo.ru/e7d400f4

149

O000IIIEHNE U CUCTEMATHU3AIINS
3gagui o treMe "Kunematuka"

24.04

bu6mmorexa [IOK
https://m.edsoo.ru/b032fc4b



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b

150 O06o001IeH e U cuCTeMaTH3aIus 27,04 bubnmoreka [JOK
3HaHu# 1Mo TeMme "Kunemaruka" ' https://m.edsoo.ru/4e31b507
O06001IeHNEe U CUCTEMATU3 AL bubmuorexa [JOK

151 . 28.04
3HaHui no reme "JIunamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHrEe U cUCcTeEMaTU3 AU

. " bu6mmoreka [IOK
152 3Hanuii mo reMe "CraTtuka 29.04
" https://m.edsoo.ru/3cca482e
TBEPAOro Tella
O00011IeHNE U CUCTEMATU3AIUS
153 3HAHUH 110 TeMe "3aKOHBI 30.04 bubmmorexa LJOK
| ' https://m.edsoo.ru/32a4d1a0
COXPAHEHHUS B MEXaHHUKE
O0001IeHE U CUCTEMATH3ALHUSA

154 3HaHU# 110 TeMme "OCHOBBI 04.05 bu6mmoreka [IOK
MOJIEKYJIIPHO-KUHETUYECKOU ' https://m.edsoo.ru/ed440ca8
Teopun"

O00011IeHNE U CUCTEMATHU3aIUs

155 3HAHUM 10 TeME 05.05 bu6mmoreka [IOK
"Tepmoaunamuka. Termnossie ) https://m.edso00.ru/c63f7¢10
MAaIITUHEL"

O00011IeHNE U CUCTEMATHU3aIUs

156 3HaHUU 10 TeMe "ArperaTHbie 06.05 bubnuoreka [IOK
cocTosHU BemecTBa. Da3oBEIE ) https://m.edsoo.ru/1d36b5b1
nepexoanl”

O000I11IeHIE U CUCTEMATHU3ALIUS
157 3HAHUH 110 TeMe "DIIEKTPUUECKOE 07.05 Eubmrorexa I[OK
| P ' https://m.edsoo.ru/3bf0def9
10JIE
O000I11IeHIE U CUCTEMATU3AIHS Eu6 OK
158 3HaHuH 110 TeMe "[locToSIHHBIN 08.05 nomaorexa L

AIEKTPUUYECKUN TOK"

https://m.edso0.ru/71453ee6



https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6

O0001IeHYE ¥ cCUCTEMAaTU3 AL

bubmuoreka [JOK

159 3HaHu# 1o teme "Toku B 12.05
. https://m.edso0.ru/3d40077a
Pa3IMYHBIX Cpeliax
O00011IeHIE U CUCTEMATHU3ALIS
. " bubmuoreka [JOK
160 3HAHUH 110 TeMe "MarautHoe 13.05
| https://m.edsoo.ru/3b4c06ae
noJie
PesepsHEIil ypok. O0001IIEHNE U
P P . bubmuorexa [JOK
161 cucTeMaTH3alys 3HaHUH 10 TeMe 14.05
" " https://m.eds00.ru/053e2248
DNEeKTPOMarHUTHAS WHIYKIIHS
PesepBusblii ypok. O0001IEHNE 1
P P . bubmuorexa [JOK
162 cUCTEMATH3alUs 3HAHUH 110 TEME 15.05
" " https://m.edsoo.ru/d6310bfd
MexaHndeckue Koueoauns
PesepBusblil ypok. O0001IEHNE 1
163 CI/ICTI;MaTI/ISZEI/I}I 3HAHUU 110 TEME 15.05 bubmaorexa LIOK
. | ' https://m.edsoo.ru/5e2bb83d
DNeKTPOMarHuTHbIE KOJeOaHUs
PesepubIil ypok. O6006111eHIE U
164 CHCTEMAaTHU3allus 3HAHUH 110 TeMe 18.05 bu6mmoreka [IOK
"MexaHUYECKHE U ) https://m.edsoo.ru/96a7a2dd
3J€KTPOMAarHUTHHIE BOJIHBI"
Pesepsusblil ypok. O000IIEHNE 1
165 CI/ICTIe)MaTI/ISZIII)I/ISI 3HAHUH 110 TEME 18.05 Brbmmozexa [OK
. .\ ' https://m.edsoo.ru/52ad1603
Onruka
PesepBusblil ypok. O0001IIEHNE 1
P P . bubnmoreka [JOK
166 CHCTEMATH3allis 3HaHUN 110 TEME 19.05
https://m.edsoo.ru/5beclc65
"OcuoBer CTO"
PesepBHrIit ypok. O6001IeHNHE 1
. b
167 CHUCTEMATHU3aIHs 3HAHUH 10 TEME 19.05 n6morexa LIOK

"KopnyckynsipHO-BOJIHOBOM

https://m.edsoo.ru/f7¢59d38



https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38

nyanu3m'"05

PesepBHbIil ypok. O6001IeHIE 1

. bu6mmoreka [IOK
20.05
168 '(:HCTeMaTI/BaI_II/If 3HAHUH 110 TEME 1 httos://m.edsoo.ru/L511654
dusnka aTomMa
PesepBubIil ypok. O60011eHIE 1
CHCTEMAaTHU3allMs 3HAaHHH 110 TeME bubmuorexa [JOK
169 1 21.05
"®du3nuka aTOMHOIO siApa U https://m.edsoo.ru/905c5ce0
3J€MEHTapHbBIX YacTull"
PesepBusblil ypok. O0001IEHNE 1
170 CI/ICTI;MaTI/I?,Zp WSt 3HaHHfIHl 10 TEME 1 22.05 bubnmorexa LOK
. . | ' https://m.edsoo.ru/2bffb94c
DneMeHTHI acTpO(U3UKH
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA:

1. Yueonuk Msakumen I'.SI.@unka.10 kiaacc:y4ed.11s
o0meo0pa3oBaT.opranu3anmii:0a3oBblii U yriayoaeHabid yposuu/I'. 5.
MskumeB, b.b.byxoBues,Corckuii-M.: IIpocBemenne 2020

2. PoimkeBnu ,A.Il.®u3zuka.3agaunuk. 10-11xi.:mocodue ast
o0meooOpaszoBar.yupexaenuii/M./Ipoda.2021.

3. Mapon A.E.Mapon E.A./lunakrnieckne MaTepuaJibl K
yueOHuKaM.0a30Bblil U yriay0uaeHHbiid ypoBenb.0OOO0«dpodar».2023.

4. ®usuka.l0 kiaacc.Jlaboparopubie padoTbl. KOHTPOJILHBIE
3apganus.Caparos:Jluneii, 2025

5. YueOHuk MskumeB I'.S.®uuka.11l knacc:yqeod.nis
o01eoOpasoBaT.opranu3annii:0a30Bplil U yruayoaeHubid yposuu/I'.51.
MskumeB, b.b.byxosues,B.M.Yapyruu-M.: IIpocBemenue 2020

6. PoimkeBunu ,A.Il.@Pu3uka.3agaunuk. 10-11xi.:mocodue ast
o0mmeoodpaszoBar.yupexaenuii/M./Ipoda.2021.

7. Mapon A.E.Mapon E.A./IlugakTnyeckue Mmarepuabl K
y4eOHMKaM.0a30BbIH U YIiy0JeHHbIH ypoBeHb. OO0 «/Ipodar».2023.

8. ®dusuka.ll knacc.Jlaboparopubie padorbl. KoHTpOIbHBIE

3apanusi.Caparos:JjIuueii, 2025



METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA:

Boakos B.A.

YHuBepcajbHbIe NOYypPoYHbIe pa3padoTku no pusuke. 10 kaacc.- M.BAKO.
2023.(B mOMOLIb IIKOJBbHOMY YUHTEJII0)

Caypos H0.A.

®uukalloypounbie pazadorku.11 kiacc:mocodue A1 yunresei

o0meodpazoBar. Yupexaennii/F0.A.Caypos.-M.:IIpocBemenune,2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HMHTEPHET Bu6moreka I{OK https://m.edsoo.ru/905¢5ce0



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




