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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU oOpa3zoBaTeinbHON mporpammsbl, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ yu€ToMm QenepanbHON paboueit mporpammsl BocnuTanusa U Konnenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peaqu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  0Oydaroluxcs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBICHUE O LENAX, COJEpKaHUH, OOuen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyOJIEHHOM ypOBHE.

N3ydyenne kypca (QU3MKM YriIyOJIEHHOTO YpPOBHS MO3BOJSET pean30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUU IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPUYECKMX CIOCOOHOCTEN KaKIbIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHS O00pa3oBaHUs B
OopraHu3anusx mpodecCUOHATBLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo (QusMke ONpEnensioTcs ITUIAHUPYEMBIE Pe3yJIbTaTh
OCBOECHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpaMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay Mo rojiaMm o0ydeHusl.

[Iporpamma 1o @Qu3uke HMeeT NPUMEPHBIA XapakTep U MOXET ObITh
WCITOJIb30BaHA YUUTEIIMU (DU3UKHU JTsI COCTABIICHUS CBOUX Pab0OYHMX MIPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTAaBISCT BO3MOXKHOCTH JUJISI pealiv3alldd  Pa3JIMYHbIX METOANYECKUX
MOJAXO/J0B K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusudeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPEIENUIO XapakTep M OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHUPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyvaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPHUMEHSATHh HAay4YHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKN Ha ypOBHE CPEHETO 00IIero 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK IPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmuocmu. B COOTBETCTBHM C HEM KypC SBIETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3MKH
o0BbeIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapusayuu. EE peanuzanus mnpeanonaraeT HCIOJb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuTHEM oOOLIeCTBa, a TakKkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

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

Hoea »rkonocuzayuu peanusyercsi MNOCPEACTBOM BBEICHUS HJIIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX DKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a TakkKe 0O0CYXKIEHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHUs MTPOTPAMMBbI 1O (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHLININAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usmku peanuzanus 3THX
IPUHLIMAIIOB 0a3UpyeTcsl Ha UCIIOIb30BAaHUH CAMOCTOSITEIbHOTO IKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa ydeOHOro mpouecca. s yrimyOn€HHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEIbHOTO YYEHHUYECKOrO0 JSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOTHl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukyma. B mepBoM ciyudae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 O3THX KjaccoB. BTtopoilt cmocod — 3T0
WHTErpanuss padoOT TPAKTUKyMa B CHUCTEMY JIaO0OpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mom pabortamu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIAaroBO HHCTPYKIIMH.

B nmporpamme 1mo (QuMke cHUCTeMa YYEHHUYECKOrO0 HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPaKTUKyMa MpPE/ICTaBlIEHAa €IWHBIM IepeyHeM. BuiOop
TEMaTUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTHICCKUX PAOOT OCYIIECTBISCTCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpOoLecca UCXOAS U3 OCOOCHHOCTEH MOYPOUYHOTO
IUTAHUPOBAHUST W OCHalleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMHU TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHS], WCCIIECIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUIO PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOW (DU3WUYECKOU MOJENBIO, TO3BOJISIONINE MPUMEHSThH
M3Y4YEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjeiia Kypca, Tak Hu
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HBIX pas3ienioB. [[s KadyecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHusi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKux SBICHUN W MPOIIECCOB B OKPYXKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYecKO MOJENH VISl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00I1ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kaOuHera. B kaOuHere GU3MKKM JOHKHO OBITH HEOOXOIMMOE
nabopatopHoe 00OpyJOBaHWE [JIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMme Io
bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemMoHCcTpalMoHHOE  000pyZoBaHue (OpMHpPYETCS B COOTBETCTBUH C
OPUHIIAIIOM MHUHUMAIbHOM JIOCTaTOYHOCTH M  OOECIeYrBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpamMMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAMid st
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIEHUW ©  TPOIECCOB, OJMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHHI.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHUYECKHX TPAKTHYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIeuMBaeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTHE HUX HMHTEIUICKTyalbHbIX H  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMupOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3YUYEHHUS] OCHOB
CTPOCHMS MaTepuu U (PyHTaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaHUEM (DU3UUECKUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

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

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax Oyayuen
npoecCHOHANIbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIPABJICHHUH.

JlocTikeHrne 3TUX Ielield 00ecreunBaeTCsl peleHUEM CIEAYIOINX 3a1ad B
npoiiecce u3yueHus Kypca GU3uKy Ha YPOBHE CpETHETO O0IIero o0pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bU3UYEeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNd, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHCJE 3ajad
WHXXEHEPHOT'0 XapaKTepa,

NoOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX JKCIEPUMEHTOB, aHalIM3a W HWHTEpHperauuu uHpopmMamuu,
ONpeIeJICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

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



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOnE€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus 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 paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYWUTEIh JEJNaeT BBHIOOP
NPOBEJCHHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO NO3HAHUS NPUPOABI.

®dusuka — pyHIaMeHTanbHas Hayka o npupoje. HayuHslil MmeToa no3Hanus u
METO/Ibl UCCIEIOBAaHUS (PUZNUECKUX SBJICHUI.

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

Crioco6bl  W3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBBIE U LU(POBBIE
U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemiHocT  u3MepeHuid  (U3MYECKUX  BEIMYMH  (a0OCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUHBIN
3apsna). ['unoresza. ®uznueckuil 3aK0H, rpaHULIbl €r0 MpUMeHUMOoCTU. Pusznueckas
TEOPHSL.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOUN NEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

M3mepeHne cwibl TOKAa W HaNpsDKEHUS B LIENHM I[OCTOSHHOTO TOKA IpHU
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

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

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmkeHre. OTHOCUTEIBHOCTh MEXaHUYECKOrO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1Ja4l MEXAHHUKHU.

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

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOpPEHHE MaTepUalIbHOW TOYKH, MX MPOEKIMH HAa OCH CHUCTEMbl KOOPIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpPHOE ¥ PABHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATIBLHON TOUYKM OT BPEMEHU U UX
rpaduku.

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



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBass W JUHEHHas ckopocTh. [lepmom m vactora obOpareHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE TMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSIOB, LICTIHbIE, IIecTepéHYaTsle U peMEHHBIE TMepeaayH,
CKOpPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucTteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

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

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aABMKEHUS Tena, OPOLIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue CKOpoCTH MPpH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHeHHME IyTeW, TPAEGKTOPUN, CKOPOCTEW ABMXKEHHS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

N3ydyeHne HepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENIEHUs] MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusi npu NpsSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JABM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKCHUH.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue HU(PPOBOI TabopaTOpUn).

W3yyenue pABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
THIOTE3bI O TIPSAMON MPOMOPIHUOHAIBHON 3aBHCHUMOCTH MEXIY JaIbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBUXKEHUSI Tella MO OKPYXKHOCTHU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Iepuoja oOpalieHUsi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHeprumaneHbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspbkecTd. 3aBUCHMOCTbh YCKOPEHHsI CBOOOJHOIO MaJI€HUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKEeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kermepa. [lepBas kocMuueckas CKOpOCTb.

Cwina ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, aBMKymerocs c
YCKOpPEHHEM.

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

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBUKEHUs TeJl B MHEPUUATbHBIX U HEMHEPLMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOSI, KAYEHHS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHHM IBHKEHHS Opycka I0
HAKJIOHHOM IUTOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €ro MAaccChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEpPE3
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs MO BEJIUYHHE YTIIOBOT0 Kod(duimeHTa
3aBucumocty F(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpallaTebHOE JBHXKEHUE
TBEpHOro Tena. MOMEHT CHIIbl OTHOCHUTEINBHO OCHM BpaumieHus. llnedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHUSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIUTENHOB U paCUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOUYEK. LleHTp macc
CHUCTEMbI MAaTEpHUAIbHBIX TOUYEK. Teopema O IBUKEHUHU LIEHTPpa Macc.

Nmnynbe CUITBI 1 U3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

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

PabGoTta cuipl Ha MajJoM M Ha KOHEYHOM mepemelleHuu. I paduueckoe
MpeCTaBIeHUE paOOThl CUIIBI.

MoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualbHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUM MATEPUATILHOU TOUKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHumaneHass >HEprus.
[TorenuuanpHast SHEPTUs yrnpyro aegopmMupoBaHHON MpyxuHbL. [loTeHnanbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIUAIBHBIX CHJI C HW3MEHEHHEM MEXaHWYEeCKOU
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHu4yecKkrue yCTpOMCTBAa M TEXHOJIOTMYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KUHETUYECKOM M NOTEHIMAIBHOM SHEPruil NpHu
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepeHne nMiryiibca Teia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATHM, CKOPOCTH MOJENIU 3JIEKTPOMOOMIIS U MOIIHOCTU
CHJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIIMAIBHONW SHEPTUU NPYXKUHBI ¢ PabOTOM CHUJIBI
TpEeHHUSI.

Omnpenenenue padbOThl CHIIBI TPEHHUS TPHU JABMXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MoJsekyasipHas pu3uKka U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KMHeTnYeckor Tteopun (MKT), ux
ompiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YaCTUL] BellecTBa. Monenn CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pazMepel MoJekyn (aromoB). KonnuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MEXIy JaBICHHEM M  CPEAHEH  KUHETUYECKOW  DHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETUYECKOU SHEpPrue MocTynaTeaIbHOro TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHHYeCKre YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchbio peaibHOro OpOyHOBCKOTO JBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKYJI.

Mopnenu KpucTamuInuecKuX peméToK.

HabGnroaenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre Tpolrecca YCTAHOBJIIEHMS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEeHEe MEXKy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTO Mporecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
rdpoBoii 1abopaTopun).

N3y4yeHne n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsbl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHUSI BEIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWI:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOW MOJENH: HU3KAsl KOHUEHTpAlWs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cnoco0  HM3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUTIOEMKOCTH BEHIECTBA. YpaBHeHHMe Maliepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuMuecTBa TEIUIOTHI Npu  Temonepenade. l[lonstue 006
aauabaTHOM TIpoliecce.

[lepBblidi 3aKkOH TepMOAWHAMHKU. BHyTpeHHsAss »sHeprus. KomimuectBo
TEIUIOTBI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TepeaTh TEIIOTY OT 0oJiee XOJIOJHOTO Teia K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIe! neicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TermioBoe
3arps3HEHUE OKPYKAIOIICH Cpe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE ITPOILIECChI: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3ALUSA «TEIUIOBBIX» OTXOJ0B C
WCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIU3AIUs OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTudecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBbHBIX TEIUNIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue annabaTHOro mpouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHre B3aMMOCBSA3M JHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJCHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. VcnmapeHue W KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacplllileHHbIE W HEHAacChIlleHHbIE Mapbl. KadyecTBEHHAas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACBIIIEHHOTO apa. 3aBUCUMOCTh TEMITEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue u amopubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lnmaBieHne W KpucTavM3auusa. YJI€JbHAas TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacimmpeHue XUAKOCTEH W TBEPABIX Tel, 00BEMHOE U JIMHEWHOE
pacipenrie. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYKHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0ax.

VYpaBHEHHUE TEIIOBOTO OajaHca.

[ToBepxnocTtHOe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumnsipasie siBinenust. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlamaca.

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

Hemoncmpayuu.

TerioBoe paciupeHue.

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTaBJICHUM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumisipabie 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 TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. DiekTpoauHaMuKaA.

Tema 1. Inexmpuueckoe none.

OnexTpuzanys Tel U €€ NPOsIBICHMs. OJIEKTpUYECKHil 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTapHBIN JNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIICKTPUYECKOIO
3apsna.

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

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HampsokéaHocTh  anekTpuueckoro  mossa.  [IpoOnwiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATHYECKOTO IOJIs. Pa3HOCTH MOTEHIMAIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN AMEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAJIOB ISl  DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOIHOPOJTHOTO).

[IpuHIMI CYyNIEpHO3ULINU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCcKOHEYHOM TUIOCKOCTU. KapTuHBl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
DKBUITOTEHIUAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECUS 3apsA0B.

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



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

[TapannensHOE coenMHEHNE KOHIeHCaTOpOB. [locmenoBarenbHoe cCOeMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxKeHHE 3apsHKEHHONW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
ANEKTPOMETpP, DIEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHE DJIEKTPONpHOOpPOB,
KOHJIeHCaTOphbl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIIEKTPUIECKOTO OIS 3apsKEHHOTO KOHJIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

OueHka cujl B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHns TOKa B LEH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKA. MCTOYHUKH
toka. Hanpsikenue U u DJ1C £ .

3akod OMa [J1sl ydacTKa [EMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro JWHBI U IUIONIAAW IONEPEYHOTO CEYEHUS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTBA.

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



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHrie cuibl TOKA U HANIPSIKEHUS.

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

3aBUCHUMOCTh CONPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IUIOLIAAHN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTU CHJTBI TOKAa OT COITPOTUBIICHUS MPU MMOCTOSTHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMblkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, D/1C GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKAa OT HAOpsDKEHHS JJIs  JIaMIIb
HaKaJIUBaHMUSI.

YBenudeHue npejeia u3sMepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOTO 3JEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

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

HccnenoBanrie 3aBUCUMOCTH MOJI€3HON MOUIHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U pUMeCHast IPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAUMOCTH METAJIJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HaGmronenue anexTposusa.

N3mepeHne 3apsaa OJTHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUO/A.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

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, C6A3aHHbBIE C U3YYCHUEM MEM 0006 HAYUHOZ0
no3HanuA: SIBICHUE, HAy4YHbIH (akT, runoresa, (pusnMyeckas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboiia, runepOosna, ux rpaguku U cBoWcTBa. TpUroHOMeTpruyecKue (QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoje, Auddysusi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpe.sl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, IOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBICHUS B KUBOU MPHUPOJIE.

Xumua: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, KUJIKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, IEKTPOIUTAYECKAST TUCCOLMAIUS, TaIbBAHNKA, SJICKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKUUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIUK), UCTIOIB30BaHUE 3aKOHOB COXPAaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBHUTaTEb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYeCKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHamMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bektop MarHuTHOM uMHAyKUuH. [IpuHuomn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

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



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

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

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

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TTOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJIST TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMIIEPA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeEKkTOpa MarHUTHOM
uaaykiuu. OJIC wuHAyKuMu. 3aKOoH 3JIEKTPOMArHUTHOW uWHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B I1I€MH TOCTOSTHHOTO TOKAa.
SBnenune camonnaykuu. I1C caMOUHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TMOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMU TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUH.

HccnenoBanne 3aBucumoct IDJIC MHAYKIMM OT CKOPOCTH W3MEHEHMS
MAarHuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYeCKOro U
KMHEMaTUYECKOTO OTTMCAHUSI.

Amrmutyna u ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYJIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. [lepron Manbix CBOOOJHBIX KOJieOAHMIA
MaTeMaTH4eckoro wasitHuka. Ilepuoa CBOOOIHBIX KOJeOaHUN MPYKHUHHOTO
MasiTHUKA.

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

TexHuyeckre yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABYKEHUS.

HaOmronenne He3aBUCMMOCTH TIeproia MajlbIX KOoJeOaHUl Ipy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanune 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Teproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanre koyiebaHUMN Tpy3a Ha MACCHUBHOM TMpYXKHHE C LEJbIO
dbopMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUH.

Hab0mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSAHOTO W MPYKHHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/bI 3aTYXaOIUX KOJIEOaHUN.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBI TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHsS MpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

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

TexHruuecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOIepeiay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUM.

['enepaTop He3aTyXaIOMIUX JICKTPOMATrHUTHBIX KOJICOAHMIA.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX1IeHHbIE CUHYCOUAIbHbIE KOJICOaHUS.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTrO
TOKA.

Pe3oHaHnc mnpu MOCIEeNOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH M KOHAEHCATOpa.

Y CTpoicTBO 1 NMPUHIIMI ACUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3yuenue tparncopmaropa.

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

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHusi. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCeHHE, MpeJoMJIeHUE, MHTephepeHIus U
U pakiys.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHS AJIEKTPOMATHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaJuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yIIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue U pacpoOCTPaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mtonenue nntepdepeniinu u qudpakiini MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)XeHue,
pesIoMJICHUE, TTOSpU3anus, Tudpakius, UHTephepeHITUsI.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPaPHOIETOBOTO U3TyUCHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIl HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ucnepcust cBera. CioxkHbIA cocTaB Oeloro cBera.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparome U pacceuBaromiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsiHUSL TOHKOM c(epuyeckoil JHMH3bI OT €€ FeOMETPUM U OTHOCHTEIHHOTO
IOKa3aTeJs MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromniast cnocodHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEP(PEPEHIIMOHHOU
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KIacCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcClIoBUE€ HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapu3zauus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOaronenre nBETOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Habmronenne nuppakiimOHHOTO CIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, navopamopnuie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTepEepeHInn 1 MOJISIpU3aIii CBETA.

N3yueHne noyisipu3alii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIInN JIa3epHOTO U3TYUYEHHUS Ha IBYX HIETAX.

HaOmronenue aucnepcum.

HabGmronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepeHnune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3ITy4eHHUs! CBETOAMOMA MPU MOMOUIM AUPPAKIHOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI CIeIHAJIBHOM TEOPUH OTHOCHTEIbHOCTH.

['panuupl  NPUMEHMMOCTHM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHria.
VYcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKPAIICHUE JJTHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJIbCOM PEIATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3IIy4YeHHE (M3IydeHHE aOCOIIOTHO YEPHOTO Tela).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YAaCTHOCTH, JaBJIGHME CBeTa Ha a0OCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jnuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIIeWcsa dvactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTaIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIUOI.

Jemoncmpayuu.

®oTor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJAHHKOB — OT
OCBEILICHHOCTH.

CBeToaunon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKmMuUKym.

HccnenoBanne GhoTope3nucTopa.

N3mepenune nocrossaaol [manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u moromieHue GOTOHOB MPU MEPEXOIE aTomMa
C OJIHOTO YPOBHS dHEPTUU HA APYTOi.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass mozens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaga. PaguMoakTWBHBIE HM30TONBI B IPHUPOJE.
CBONMCTBa MOHM3HUPYIOUIETO M3IIyYeHHs. BiMsHHE paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbI PoH n3nydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepubie cuibl. JledexT maccer spa.

Anepubie peaknuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKUE acCleKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonapl perucTpaluy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTAJIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TiitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EnuHcTBO Qu3nueckoi KapTUHBI MUpA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

HccnenoBanne TpeKoB 4acTHIl (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yuyenue normomieHus 6eTa-4acTuil aTFOMHUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro ueba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, UX BHIMMOC
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM ITIOCIEIOBATEIBLHOCTH. 3aBHUCUMOCTb «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii I[lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue ConHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapbl. UEpHBIE ABIPHI B sSapax
raJlaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKECHUHN ISl ONPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPCHUH (PU3MYCCKUX BEIIMYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeieHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp U3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKMUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

Oo6o01marouiee NOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTU3alus COJIEpKaHMUsl pa3leioB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHUM B HKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poiib GU3NIECKON TEOprur B POPMUPOBAHUM MPEACTABICHUM
0 (u3MUYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KApTUHBI MUpPa B 0OIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

N3yuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kjacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YUEHUEM MENM 0008 HAYUHO20
nO3HaHUA: SIBICHWE, HAay4yHbId (DaKT, rumoresa, (U3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAECHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKLMU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIWNA. [Ipu3Haku mOMOOUST TPEYTOJbHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX PUryp u o0béma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKMBOW MpUpoOnE, KojeOaTeabHbIe
JIBW)KCHUS B JKUBOW MPHUPOAE, OHKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPA3BYKOBasg JUArHOCTUKA B MEIULMHE, ONTUYECKHUE SBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsI CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBIN
aHamus.

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

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOT0 TOKA, MHAYKIMOHHAs IeYb,
JMHUAN JJIEKTponepenad, 3JIEKTPOABUraTelb, pasap, paaiuoNpUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



IIPOECKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJHEYHAasl OaTapesi, CIlyTHUKOBbBIE
IPUEMHHKH, sJIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyueOHOro mnpenMera «Duzuka»
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CITOCOOHOCTH OOYYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOIO
OIBITA U OIBITA ACATEIBHOCTU B IPOLIECCE peald3alid OCHOBHBIX HaIIpaBJICHUIN
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C(OPpMUPOBAHHOCTh TIPaXXJAHCKOW  MMO3MIMH  OOydYarolerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOr0 00IECTBa;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBJICHMM B 00pa3oBaTeIbHON
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIIEHWBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIEC pEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO

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



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHWI0O W CamMo0OOpa3OBaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpYXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,;

pacuIMpeHre OmbITa JAESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTH B IIpoLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el cTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENFHO  (OopMyNIHMpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYMS B PACCMATPHUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarejbCKHe AeHCTBUA:

BJIa/IETh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMHU MOHATUSMU U METOAAMHU
buznuecKoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHHUIO PA3JIMYHbIX METO/IOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTA [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIpPETANN, MPEOOPA30BAHUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ PpEIICHUs, HaXOAUThb APTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJM3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3aJaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH QUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH MIPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (GU3UKE B TPAKTUYECKYIO OO0JaCTh
KA3HEICSTEIbHOCTH;

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

Pabora c nunpopmanueii:

BJIAJ€Th HABbIKAMH MOJYy4YEHUS MHPOPMALHUHU (PU3UUECKOrO COJEpP KaHUS
U3 HWCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M UHTEPIPEeTAlni0 MHPOPMALUU pa3IMuHBIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh CpPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  pEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PeCcypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMS B PA3NMUHBIX (popMmaTax c
yu€TOM Ha3HayeHUs: WHGOpMalWMU M IIeJIEBOM ayAUTOPUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY TPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe AeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha YypoKax (U3UKHM U BO BHEYPOUYHOMH
JeSITEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAT4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHIMBUIYAJIbHON padoThI;

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

OPUHUMATh IIEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUTaH
NEHCTBUIM, pacpeessaTh poJid ¢ Y4€TOM MHEHUI YYaCTHUKOB, O0CYXAaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTHBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh ITO3HABATEJIBHYIO  JCSATENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh M
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OIICHKY HOBBIM CUTYaIIHUSIM;

pacuMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IPYAUIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, IMOIUOHAIbLHBIN HHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBBI B IESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM;

BJIQJICTh HABBIKAMM IIO3HABATEJIILHOM peduiekcuM KakK OCO3HaHUs
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedieKcHy sl OICHKA CHUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHUBBI M ApPryMEHTBl JIPYTUX TP aHAJIU3€ PEe3yIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHMMATh MOTHBBI M ApPryMEHTBHI JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpomecce mocTMKeHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHHUS IPOTPAMMEBI I10
dbuzuke U1 YpOBHS CpeaHero oOmero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN WUHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSHUE, BUACTh HAMPABICHUS Pa3BUTH COOCTBEHHOM
HYMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJaNTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSM W TIPOSBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIUU, BKIIIOUAIONIECH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHHWMATh  AMOIIMOHAJILHOC
COCTOSIHUE JPYTMX, YYHUTBIBATH €ro IPH OCYIICCTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

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

[TPEAMETHBIE PE3VJIbTATBI



K xonny oOyuenus B 10 knacce mpenMeTHbIe pe3ysbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIINXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4YHOW KapTHHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpOBaHUU MIPEACTABICHUHN O (PU3NUECKON KapTUHE MUDA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IpPOLIECCOB (SIBJICHUI): WHEpLHMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEPIOE TEJO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoMIOTHO ymopyras nedopmanus, abCONIOTHO
yrIpyroe u abCoTIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU Ta3a, KUJKOCTH
U TBEPAOro (KPUCTAILTMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIA 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

pa3inyath yCJOBUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOMINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumes s CKOPOCTH M TEepeMeElIeHUs,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
YCJIOBUSI paBHOBECHS TBEPAOro Tena), MOPU HSTOM HCHOJIb30BAThH
MaTEMaTHU4YECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBATh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMMIYJbca U
MEXaHUYECKON SHEPrur, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHATM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHHUS, UCTIOIB3YS
ocHoBHble mojokeHns MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHHMS HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HDHEPrUEr TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEHM KHUHETUYECKON
DHEPrUeN TEIJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
raza C KOHUEHTPAMEW MOJIEKYJ U €ro TEMIIEPATypOW, YPaBHEHHE
MenneneeBa—KnaneipoHa, TmepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs! PHEPIMU B TEIUIOBBIX MPOLECCAX), MPU 3TOM MCIOJIb30BATh
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SBJICHUS, HCIOJIbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JEKTPOJMHAMMKHU (3aKOH COXpPAaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULNN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
HeNyM WU JJI1 3aMKHYTOM BJIEKTPUYECKOM Lenu, 3akoH J[koyis—JIeHna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEITUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHUHAJIbHAs JHEPIUs, KHUHETHYECKas
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIOPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emi€éil BOMM3M €€ TOBEPXHOCTH,
SHEeprus ynpyrod nedopmanuyd NOPYKHUHBI, KOJUYECTBO TEILJIOTHI,
aOcoyIoTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpsHOrOo TEMIOBOTO
JBUTATEJIS; IEKTPUUECKOE MO0JIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO MOJIs,
HaIPsOKEHHOCTh TOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAT 3JEKTPOCTATUYECKOrO IIOJIS,
Pa3HOCTh  IOTEHIMAJNOB, JJEKTPOABWKyLas CWja, CWiIa  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE YYacTKa LENU C IOCIEAOBATEIbHBIM H
napaJuiebHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUsA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYEeCKOE [IB)KEHUE, TEIIOBOE JIB)KEHHME YacTHI] BeEIleCTBa,
TEIJIOBOE€ paBHOBecHe, OPOYHOBCKOE NBIKEeHHE, nuddys3usi, ucrnapeHue,
KHUIIEHHE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIJIONepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKON BETMYUHBI OT
IpyroM C  HKCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHNH, JENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOAUTH KOCBEHHBIE HM3MEPEHUs (U3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBI METOJ M3MEpPEHUs, OLIEHUBAaTh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IIOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ro1aTh IpaBuiia 0€30MacHOr0 Tpyla IpU MPOBEAECHUH UCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
HCCIIEOBATEIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(bu3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeYaroled TpeOOBaHUSIM 3aJayd,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TAKKE MHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMOPOIl HAa U3yUYEHHBIE 3AKOHBI, 3AKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAayKH, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATh MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeATEbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMu, C
MO3ULIMNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PALIMOHATIEHOM
IPUPOAOIIOIb30BAHUN, @ TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMU, TOJYUYEHHOW M3 Pa3IUYHBIX HMCTOYHHUKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI POCKTHBIX U yUeOHO-UCCIIEIOBATENLCKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATHh BKIJIAJ] Ka)XXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PAaCCMaTPUBAEMON MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil mpodeccuoHanbHOU AESTENbHOCTU IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

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

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKON cdepax NesTeTbHOCTH YeI0BEKa, POJIb U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJIOBE€Ka W JaJIbHEWIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIUN (PU3MdecKkoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uky, poib (puznyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHUI O
¢bu3nUecKoil KapTUHE MHUpaA, MeCTO (PU3HUYECKOM KapTHHBI MUpa B 00IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIEHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE JIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHuTHOE TOJIs, TApPMOHUYECKHE KOIeOaHus, MATEMaTUYECKU MasITHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNIbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeJIell aToMa, aTOMHOTO Si/jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHULbI, 00JIACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaIbHbIX 3aKOHOB U
OrpaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CICUUAIIBHOW  TEOPUHM  OTHOCHUTEJIBHOCTH  (3aKOH  COXpaHEHUSs
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JEMEHTE OJJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0OBOTO M MAacCOBOTO YKCEN W 3HEPTUM B SJICPHBIX PEAKIUAX, 3aKOH
PaJIMOAaKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl M SIBJICHUS, UCMOJB3YySl BEIUYUHBI:
HaMpsHKEHHOCTD DJIEKTPUYECKOTO MOJIsA, MOTEHIMAN SJIEKTPOCTATUYECKOTO
MoJIsl, Pa3HOCTh IOTEHIUAJIOB, DJICKTPOJBWXKYILAS CUJA, WUHIYKIHUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOS CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3aps[l AlIpa, SHEPTHUSI CBA3U SAPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUIA:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

ONPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHna;

CTPOUTH U300pakeHHe, CO3JaBaEMOE MJIOCKUM 3€PKajIoM, TOHKOU JIMH301,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATAOIIME ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (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 H3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTHU



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHUH, JenaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl M3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTDH OMBITHI 10 MPOBEPKE MPEIOKESHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYYCHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUH;
coOJiro1aTh IpaBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax ydueOHOro »JKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U J1a00PaTOPHOT0 000pYAOBAHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYecKol MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPUM
OpU  WCIONB30BAHUM MATEMATUYECKUX METOJOB pEHICHHsS  3ajad,
POBOANTH PAcu€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

peliaTth KayeCTBEHHbIE 3a/auyd, TPeOyIollMe NpPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3aeNnoB Kypca PU3UKU, a TAKKE WHTETPAIIUN 3HAHUN U3 IPYTHX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ OOpPOi Ha 3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCTIONb30BAaTh 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;

aHAIIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IpolLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAK)KE€ Pa3yMHOM HCIOJB30BAaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(MOPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKa, TepepadOTKU U MPEAbSIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaIu, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMy, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr0  HMH(OpMalMi0 M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTth B TpyHIe C HCIOJIHEHUEM pPa3IuYHbIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHAIBHO PACIPENEIATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIIATE MOTUBALUIO K Oyaylie nmpodeccnoHalbHON JesITEbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusie IIpakTunuyeckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' A A prpoa https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHeMaTIEa 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 | Jumawika 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka [JOK
23 Cramika Teéprioro Teta . : https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 hitps:/m.cdsoo.ru/f16b68d7
Hroro no pazneny 35
Pa3znea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
bubmuorexa [JOK
. i 1 1
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 5 hitps/m.cdsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 TepmoanHamuka. TernoBsle MalIMHBI 20 1 hitps-//m.cdsoo.ru/f16b68d7
3.3 Arperatnble cocTosHus BeniectBa. Da3oBbie 14 1 bubnmoreka [JOK




TIEPEXOJIbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
41 UIEKTpHIECKOE Nole 24 ! https://m.edsoo.ru/f16b68d7
4.2 [TocTOAHHBIN JIEKTPUUECKUN TOK 24 1 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBMYECKUN TIPAKTUKYM
. bubmuorexa [JOK
> Pr3HIECKHI IPAKTUKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
bubmuorexa [JOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859¢f1
bubmuorexa [JOK
1.2 1 1
UICKTPOMAHHTHAS MK 3 https://m.eds00.ru/39859ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
bu6mmorexa [IOK
2.1 M 1
CXAHIICCKAC KONCOAHS 0 https://m.edsoo.ru/39859%f1
bu6mmoreka [IOK
2.2 1
DNeKTPOMarHUTHHIE KOJIeOaHUS 5 https://m.eds00.ru/39859¢f1
)3 MexaHn4ecKHe U AIEKTPOMAarHUTHBIE 10 | bubnuotexa [JOK
’ BOJIHEI https://m.edsoo.ru/39859f1
2.4 Onruka 25 1 bubmorexa [JOK
https://m.edsoo.ru/39859¢f1
Wroro no pazueny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/39859¢ef1

Uroro no pazgeny




Paznesn 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyIsspHO-BOJTHOBOH Ayaan3M 15 bubmorexa HOK
' PHyCRYIp Y https:/m.eds00.ru/39859f1
bu6mmoreka [IOK
4.2 () 5
HSHKa aroma https://m.edso00.ru/39859f1
43 ®du3uKa aTOMHOTO S/Ipa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
) YaCTHI] https://m.edsoo.ru/39859f1
Hroro no pazgeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Paznea 6. PUSUUYECKUN MPAKTUKYM
. bubnuotexa [JOK
0.1 DusiHIeckitit MpaKTHiyM to 16 https://m.edsoo.ru/39859f1
Hroro no pasneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHne
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
’ JeSITeIbHOCTH, IPUOOPETEHHOTO MPU https://m.edsoo.ru/39859¢ef1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Uroro no pazgeny 15
bubmuoreka [JOK
P 1
CICPEHOC EPE 0 https://m.edsoo.ru/3985%f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabusbie IlpakTnueckue
n/n Bcero HU3YYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
! ®duszuka — pyHaaMeHTaabHas HayKa o 1 Bbu6motreka [JOK
IpUpoae 03.09.2025 | https://m.edsoo.ru/1beef346
) Hayunsiii MeTOZ MO3HAHUSA U METO/BI | bubnuoreka [IOK
WCCIICIOBaHUS (PU3NICCKUX SBICHUIN 03.09.2025 = https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TEOpHsl B IIpoIecce
3 no3Hauus opupoasl. Habnronenue u 1 Bubmiorexa OK
pap . 04.09.2025 | https://m.edsoo.ru/34¢49931
9KCIIEPUMEHT B (pu3mKe
4 Crnioco0b1 n3MepeHus (PU3NIECKUX 1 bubnmnoreka HOK
BEJIMYMH 05.09.2025 | https://m.edsoo.ru/ca2def03
AOCOII0THAs M OTHOCUTENIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa [TOK
P P 05.09.2025  https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonenupoBanue B ¢pusuke. Poib u
6 MecTo (pU3UKU B GOPMUPOBAHUU 1 bubmuorexa [IOK
COBPEMEHHOUM HAYYHOU KapTHHBI MUPA, 08.09.2025 = https://m.edsoo.ru/eabbded1
B [IPAKTUYECKON JAESITEIbHOCTH JIOeH
Mexanunueckoe aBuxenue. Cucrema
7 orcueta. OTHOCUTEIBFHOCTD 1 bubnunorexa LIOK
MEXaHUYECKOro ABvxeHus. [Ipsmas u 09.09.2025  https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4u MEXaHUKH
8 Pannyc-BekTop MarepuaibHOM TOUKH, 1 bubmmoreka [JOK




€ro MPOCKIIMU Ha OCU KOOP/IMHAT. 10.09.2025 | https://m.edsoo.ru/30a108a5
Tpaexkropus. [lepemenienue. CKopocTsb.

NX npoekiuu Ha OCH KOOPAMHAT

PaBHOMEpHOE NpsAMOJIUHEITHOE

9 newkenue. [ padpudeckoe onucanue bubnmnoreka HOK
PaBHOMEPHOT'O IPSIMOJIMHEMHOTO 12.09.2025  https://m.edsoo.ru/89ba7190
JIBUKEHUS

10 CnoxxeHue nepeMeneHuid U CKOpOCTe. bubmmoreka [JOK
Pemtenue 3agau 15.09.2025 @ https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BHKEHHE.

1 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. Bbu6mmoteka [JOK
[IpsiMonrHeHOE NBMKEHHE C 16.09.2025 | https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'padmueckoe onucanwue

12 MPSAMOJIMHENHOTO JIBUKEHUS C bubnmorexa [IOK

17.09.2025  https://m.edsoo.ru/b7560bbf
MTOCTOSITHHBIM YCKOPEHUEM
CBoboaHoe najeHue. Y CKopeHue

13 CBOOOIHOTO TTa/IcHUs. 3aBUCUMOCTh bubnuoreka [{OK
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT 18.09.2025  https://m.edsoo.ru/f738109¢c
BPEMEHH U UX rpapuKu

14 JIBm>keHue Tena, OpOIIeHHOTO MO/ bubmuoreka [JOK
YIJIOM K TOPU30HTY 19.09.2025  https://m.edsoo.ru/71cbb4f5
KpuBonumnelinoe nBuxeHue. /[Brxenne
10 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs

15 ckopocTs. [lepuon u yacrora. bubnmorexa LOK

22.09.2025 | https://m.edsoo.ru/33196fbe
LlenTpocTpeMUTENBHOE U TIOJIHOE
YCKOpEHHE
16 KonrponsHas pabora o teme bubnmorexa LHOK

https://m.edsoo.ru/1242£32¢




"Kunematuka"

IIepBb1if 3ak0H HproTOHA.
WHuepunanpHble CUCTEMBI OTCYETA.

23.09.2025

bubnunorexa LIOK

17
[IpuHuun otHOocuTenbHOCTH ["anumest. 24.09.2025  https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCUETA
13 Cuiia. PaBHOIEHCTBYIOIIAs CHJIa. bubnmoreka [JOK
Bropoii 3akon HetoTona. Macca 25.09.2025  https://m.edsoo.ru/141d3837
19 B3aumoneiicteue ten. Tpernii 3aKoH bubanorexa [JOK
HrroTona 26.09.2025  https://m.edsoo.ru/57dba505
[Ipuniun cynepnoszunuu cuil. Pemenue
20 3ap aq]i{a I }II/IHM:HCHI/I: 3aKOHOB bubmorexa [IOK
g P 29.09.2025  https://m.edsoo.ru/bdf997fb
Hsrorona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJIICHTHOCTh I'PABUTAIIMOHHON U bubmorexa [IOK
. P B 30.09.2025  https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
2 Cua TsSKeCTH U yCKOpeHUe bubnmnorexa [JOK
CcBOOOIHOTO ITaJECHUS 01.10.2025  https://m.edsoo.ru/22757f26
JIBu>keHre HeOECHBIX Te U UX
3 UCKYCCTBEHHBIX CIIyTHUKOB. [IepBas bubmuoreka [IOK
KOCMHYECKasi CKOPOCTb. 3aKOHBI 02.10.2025 | https://m.edsoo.ru/11abfa0a
Kennepa
bubnunorexa LIOK
24 . I'yka. B
Cuna ynpyroctit. 3akon yka. Bec tena 03.10.2025 | https://m.edsoo.ru/0ac2cd84
Cuna tpenus. [Ipupoaa u BUIbI cui bubmuorexa [IOK
25 TpeHus. [IBUKEHUE B )KUIKOCTU U ra3e https://m.edsoo.ru/1fa86499
N 06.10.2025
C YYETOM CHIIBI COIIPOTUBIICHUS CPEIbI https://m.edsoo.ru/2cb29676
26 Hasnenue. 'mapocratuyueckoe bubmuoteka [IOK
napienne. Cuita Apxumena 07.10.2025  https://m.edsoo.ru/a28aa7ad




AOGCOJIFOTHO TBEPJIOE TEJIO. bubnmnoreka HOK
27 [TocrynarenbHOE U BpamiaTeabHOE bubnmnoreka HOK
08.10.2025
JIBUJKECHUE TBEPJIOrO Tena https://m.edsoo.ru/2b95d57e
73 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
BpauieHus. [1nedo cusl 09.10.2025  https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K
29 TBepAoMy Teny. LlenTp Tskectu Tena. Bu6mumotexa [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEIIA. 10.10.2025  https://m.edsoo.ru/9aa79a7d
Buner paBHOBecus
bubnuoreka [IOK
30 Pemterue saax 13.10.2025  https://m.edsoo.ru/dc1caacO
31 KoHntposbHas paboTta mo teme bubnnorexa [JOK
"Munamuka. CtaTka TBepIoro Tena" 14.10.2025  https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepralbHONW TOYKH,
3 CUCTEMBI MaTEpPUAIbHBIX TOUEK. LIeHTp bubmuorexa [IOK
MacC CUCTEMbI MaTEPUAILHBIX TOUYEK. 15.10.2025  https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBM>KEHUH 1LIEHTPA Macc
Nmmynbe cuitbl U1 M13BMEHEHUE UMITYJbCa
33 Tena. 3aKOH COXpaHEHHs UMITYJIbCA. bubamorexa LOK
16.10.2025  https://m.edsoo.ru/13f0a221
PeakTuBHOE qBUXKEHUE
MoMeHT uMITysibca MaTepUATLHON
34 Touku. [IpencraBienne o coxpaHeHUH bu6muoreka [JOK
MOMEHTa UMITYJIbCA B IEHTPAITbHBIX 17.10.2025  https://m.edsoo.ru/d6532eb9
MOJISAX
bubnunorexa LIOK
33 Pemenue safad 20.10.2025 @ https://m.edsoo.ru/f7706d63
36 PaboTa cuitbl Ha MaJIOM ¥ Ha KOHCYHOM bubnuoreka [{OK
nepemenieHuu. ['paduueckoe 21.10.2025  https://m.edsoo.ru/913974c7




MPEACTABICHUE pa0OTHI CHIIBI.
MoIIHOCTD CHIBI

Kunernueckas sneprus. Teopema 00

37 U3MEHEHUN KUHETUYECKON YHEPTUN Bubmuorexa HOK
. P 22.10.2025 @ https://m.edsoo.ru/9a5e2e74
MaTepuaTbHOW TOUKH
IToreHIMaNbHbBIE U HEMTOTEHIIMAIbHEIE
bubnunoreka LIOK
38 cwibl. [loTeHIManbHas 3HEPIUsl.
23.10.2025 @ https://m.edsoo.ru/554bafcc
Bropas kocMuueckasi CKOpocTh
Tpetbst KocMuU4ecKast ckopocTb. CBsI3b
pabOThI HEMOTCHIIUATBHBIX CHJI C
39 N3MEHEHHEM MEXAHUYECKON DHEPTUHU Bubmorexa [IOK
p 24.10.2025 | https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON IHEPTUU
Yupyrue u He W€ CTOJIKHOBEHUS.
40 Yy SIZII;GHI/IG Beynff) };IFHH U UaealIbHO’ Bubmuorexa LIOK
p PHY 03.11.2025  https://m.edsoo.ru/f30f43b6
JKUIKOCTHU
41 KonrtponbHas pabota no reme "3aKoHbI bubmuoreka [IOK
COXpaHEHHUs B MEXaHUKe" 04.11.2025 | https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBiIeHU 0 IPUPOJE
P Prp bubmmoreka IIOK
42 TermnoTel. OcHoBHEIE TTONIOKeHUsT MKT.
05.11.2025 @ https://m.edsoo.ru/b0ad4445f
Huddysus. bpoyHoBckoe nBUKEeHHE
CrtpoeHnue ra3000pa3HbIX, )KUJIKUX U
43 TBEPABIX TEJ. XapaKTep IBUKEHUS U BrbmroTexa [IOK
. P 06.11.2025  https://m.edsoo.ru/c44d02e2
B3aMMOJIEMCTBUS YaCTHI] BEIIECTBA
Macca u pazmepbl MOJIEKYJT (aTOMOB).
bubnunorexa LIOK
44 KomnuectBo Bemectna. [locTosannas
07.11.2025  https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBECHE. bubmmoreka [JOK




IlIxana Ienbcus 10.11.2025 | https://m.edsoo.ru/0070d493
bubnunorexa LIOK
46 Pemenne sanaz 11.11.2025  https://m.edsoo.ru/1531aba5
. bub6nmoreka [IOK
47 HreaneHpti ras. Lasosbie 3akoHE 12.11.2025 | https://m.edsoo.ru/1deb2367
43 VYpaBuenue MenpeneeBa-Knaneiipona. bubnuorexa [JOK
Pemtenue 3agau 13.11.2025 @ https://m.edsoo.ru/8d12¢328
49 AOcomtoTHas TemrepaTrypa. 3aKkoH bubmmoreka [JOK
JampToHa 14.11.2025 | https://m.edsoo.ru/14e02d1f
50 N3onponeccel B UaeanbHOM rase ¢ bubnuoreka [IOK
MOCTOSSHHBIM KOJIMYECTBOM BEIICCTBA https://m.edsoo.ru/68878d51
I'paduaeckoe npencraBiaeHue Bu6morexa [IOK
51 HU3O0IIPOLECCOB: U30TEPMA, N30X0pa, 17.11
https://m.edsoo.ru/1344327b
nzobapa
52 OcnosHoe ypaBHeHne MKT 18.11 bubmorexa HOK
https://m.edsoo.ru/c8094721
53 Pemenue 3amau 19.11 Bubmuorexa LIOK
https://m.edsoo.ru/10265a05
CBs3b a0CONIOTHO TeMmepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpelHEeW KMHETUYECKON YHEpruen 20.11 https://m.edsoo.ru/c38af875
MOCTYIATEIBLHOTO TEIMJIOBOTO
JIBIDKEHUS €€ 9aCTUII
55 O06o01IeHre U cucTeMaTr3aIis 3HaHHHA 9111 bubmuorexa [JOK
o teme "OcHoBel MKT" https://m.edsoo.ru/09d 12fd8
56 KonTponbnas pabota no teme "OCHOBBI 9411 bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepMmoamHaMuyeckasi CUCTEMA. 25.11 but6mmoreka [IOK




3agaHue BHEIHUX ycinoBui st T/
cucteMbl. BHenHue 1 BHyTpEeHHUE
napametpsl. [TapameTpsl T/] cuctemsl
KaK Cpe/IHHe 3HAYCHUs BEJTUYHH,
OIIMCHIBAIOIIMX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

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

Hynesoe Hauano TepMOAMHAMUKH.

bubnuoreka [{OK

58 Camornpoun3BosibHas penakcanus T 26.11
p p H A https://m.edsoo.ru/8ec51210
CHUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Monens ueanbHOro rasa B
bubnuoreka [{OK
59 TEPMOJMHAMUKE. Y CIOBUSA 27.11
. https://m.edsoo.ru/29355001
MIPUMEHHUMOCTH 3TOU MOJEIIN
60 VYpaBuenue Meneneena-Kianelipona 28.11 bubmmoreka [JOK
Y BBIpa)KEHUE JIJIs1 BHYTPEHHEH SHEpruu ' https://m.edsoo.ru/bal178d0
BeIpaxxenue i1 BHyTpEHHEN YHEPTUA
61 OJIHOATOMHOTO HJICAJIbHOTO Ta3a. 0112 bubmuorexa [IOK
KBazucrarnueckne u HeCTaTUYECKUE ' https://m.edsoo.ru/acScacl5
MPOLIECCHI
DnemeHTapHas paboTa B
2 TepMoauHaMuKe. Beruucienue paboTsl 02.12 bubnmnoreka [HOK
o rpaduKy nporecca Ha pV- ' https://m.edsoo.ru/741d5738
uarpaMme
Tennonepenada kak crmocod M3MEHEHUS
63 BHyTpeHHeH 3Heprun T]I cuctems 6e3 03.12 bubmmorexa [IOK
P P ' https://m.edsoo.ru/3d734561
COBepIICHUs paboThI
64 KonBekuusi, TemI0npoBOgHOCTD, 04.12 bubnunorexa LIOK
U3JIyYeHHe ' https://m.edsoo.ru/157b54cd
. bu6muoreka [IOK
65 KonunuecTtBo TemnoTel. TennoéMkocTh 05.12 nosmotexa I

https://m.edsoo.ru/7ba67355




Tena. Y nenbHas U MOJIsIpHAs
TEIUIOEMKOCTH BellecTBa. Y AeibHas
TEIJI0Ta CTOPAHUS TOILJIUBA

Pacuér konudecTBa TEIIOTHI IIpu

bubnunoreka LIOK

66 08.12
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aquabatHOM mporiecce. 09.12 bubnmoreka [JOK
IlepBblil 3aKOH TEPMOAVMHAMUKH ' https://m.edsoo.ru/d8098824
KomnmdgecTBo TerioTel 1 paboTa Kak
N bubnuoreka [{OK
68 Mepbl U3MEHEHUSI BHYTPEHHEHN dHEpruu 10.12
https://m.edsoo.ru/b047alcd
T/ cuctemsl
BTtopoii 3ak0H TepMOJIMHAMUKY IJIST
69 PaBHOBECHBIX M HEPABHOBECHBIX 1113 bubmuoreka [IOK
npoueccoB. HeoGpatumocThb ' https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOILIECCOB
70 [IpuHIMIIBI AENCTBUS TEMIOBBIX 1912 bu6mmoreka IIOK
MamuH. KITJ] ' https://m.edsoo.ru/2e945513
71 MaxkcumanbsHoe 3Hauenre KIT. Iuxn 1512 bu6mmoreka IIOK
Kapno ' https://m.edsoo.ru/fe3857b9
72 Pemenue 3amau 16.12 Bubmuorexa LIOK
https://m.edsoo.ru/b3efal8b
OKOJIOTHUECKHUE aCIICKThI
7 HUCIOJIL30BAHUS TEIJIOBLIX IBUTATENICH. 17.12 but6mmorexa [IOK
TernmoBoe 3arpa3HeHUE OKPYKaroIen ' https://m.edsoo.ru/9867aaa7
Cpebl
74 Pemenne 3amau 18.12 bubmmorexa LIOK
https://m.edsoo.ru/c8c70432
75 O06o00menne 1 cucTeMaTH3aInsl 3HAHUI 1912 bubnuoreka [{OK

no teme "Tepmoauuamuka. TennoBbie

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




ManIuHe"

Konrponsnas pabora o reme

Bubmunorexa IIOK
76 "Tepmonunamuka. TenaoBbie 22.12 1
" https://m.edsoo.ru/1b6e26¢c5
MAaIITUHEI
[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
bubnunoreka LIOK
77 Ucnapenue u kunenue. Y nejibHas 23.12
https://m.edsoo.ru/6f8e¢6777
TEIUIOTa Mapo0Opa3OBaHUS
Hacepimennbie 1 HEHACHIIICHHBIE MTAPHI.
KauecTBeHHAas 3aBUCUMOCTD INIOTHOCTH
Y JJaBJICHUS HACBIIIEHHOTO 1apa OT
bubnunoreka LIOK
78 TEMIICPATyphl, UX HE3aBUCUMOCTE OT 24.12
. https://m.edsoo.ru/f5¢17d02
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCHMOCTb TEMIIEPATyPbl KUIICHUS
OT JaBJIECHUS B )KUIKOCTH
79 BraxxnocTs Bo3ayxa. AGComoTHAS 1 25 12 bu6mmoreka IIOK
OTHOCHUTEJIbHAS BIAXHOCTh ’ https://m.edsoo.ru/30ebbb79
bubmn K
80 Pemenue 3amau 26.12 6maoTexa O
https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammueckue u
bu6nmorexa LIOK
81 amopdHbIe TerIa. AHU3OTPOIHUS 29.12
N https://m.edsoo.ru/20a88a03
CBOMCTB KPHCTAJIOB
[1naBneHue u KpucTamIU3anus.
bubnunorexa LIOK
82 VY enapHas TEIIOTA IUIABICHUS. 30.12
https://m.edsoo.ru/6ee91e9f
CyOmmmariust
edhopMary TBEPIOTO TEIA.
Aecpop P Bu6nnorexa [IOK
83 Pactsokenne u cxxatue. Cnsur. Monynb 12.01
. https://m.edsoo.ru/dalaabl10
HOwnra. Ilpenen ynpyrux nedhopmarinit
84 TennoBoe pacIMpeHue KUIKOCTEN U 13.01 bubnuoteka [JOK




TBEPABIX TEI. AHFAPMOHHU3M TCIUIOBBIX
KoJie0aHUI YaCTHUL BELIECTBA

https://m.edsoo.ru/7baSedf2

25 [Ipeobpa3zoBanue sHEPrUn B PazoBbIX 14.01 bubmmoreka [JOK
nepexojax ’ https://m.eds00.ru/97a0672f
b K
86 YpaBHEHHE TEIJIOBOTO OajlaHca 15.01 nommorexa 110
https://m.edsoo.ru/ab1521fb
b K
87 Permrenue 3amau 16.01 n6mroTexa LO
https://m.edsoo.ru/8ab7f40d
[ToBepXxHOCTHOE HATSKEHUE.

28 Kanunnsapueie siBinenus. JlaBnenue noa 19.01 bubmmoreka [JOK
HUCKPHUBIICHHOW MOBEPXHOCTHIO ' https://m.edsoo.ru/b42f1f97
x)ujakoctu. Popmyia Jlammraca
O06o0mieHne 1 cucTeMaTu3amys 3HaHUH

" bubnuorexa [{OK
89 1o Teme "ArperatHble COCTOSHUS 20.01
" https://m.edsoo.ru/0b52575¢
BenlecTBa. Pa3oBbie MEPEX0IbI
KonTponbhas pabota no teme
" bu6mmoreka IIOK
90 ArperaTHbl€ COCTOSIHUSI BELIECTBA. 21.01
" https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOBI
DnekTpu3anus Tel U €€ MpOosIBICHUS.

01 Dnektpuueckuii 3apsia. [[Ba Buma 901 bubnnorexa [JOK
ANIEKTPUYECKUX 3apsaoB. [IpoBoaHUKH, ' https://m.edsoo.ru/1aff445f
JUDJICKTPUKU Y TTOJTYITPOBOTHUKH
DNeMEHTapHBIN 3EKTPUUECKUM 3apsi.

bubnunorexa LIOK
92 3aKOH COXpaHEHMS DIEKTPUUECKOTO 23.01
https://m.edsoo.ru/f49afd24
3apsna

93 B3aumogencreue 3apanoB. Toueynsie 26.01 bu6muoreka [JOK
3apsanbl. 3akoH Kynona ' https://m.edsoo.ru/445b7746

94 Pewrenne 3anau 27.01 bubnuotexa [JOK




DnekTpuyeckoe noje. Ero neiictBue Ha

https://m.edsoo.ru/6b87ecS5a
https://m.edsoo.ru/08fc19bc

bubnunoreka LIOK

95 28.01
JIIEKTPUUECKUE 3apabl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPUUYECKOTO MOJIS.

96 [Tpo6uslii 3apsa. Jluaun 29.01 Bu6mumoteka [JOK
HaNPsHKEHHOCTHU AJIEKTPUYECKOTO MOJIA. ' https://m.edsoo.ru/3dac6957
OnHOpOAHOE 3IEKTPUUYECKOE T10JIE
[ToreHmanpHOCTH

bubnuoreka [IOK
97 3JIEKTPOCTATUYECKOTO noJid. PazHOCTh 30.01
https://m.edso0.ru/80021447
MOTEHIMAJIOB U HaIPSHKCHUE
[TorenimansHas >HEPTUs 3apsa B
bubmuoreka [IOK
98 aleKTpocTaTuueckoM mnose. [lorennuan 02.02
https://m.edsoo.ru/af5fa389
3JIEKTPOCTATHYECKOTO MOJIS
CBs13b HANPSHKEHHOCTHU TOJIA U

99 a3HOCTHU MOTEHIINAIOB JJII 03.02 bubmiorexa LIOK
p ' https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO MOJIS

100 [IpuHun cyneprno3unumn 04.02 bubnmnoreka [HOK
AJIEKTPUYECKUX TOJIEN ' https://m.edsoo.ru/Ocfedabe

b

101 Pemnrenue 3anau 05.02 n6morera LOK

https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsina. [Tomne 06.02 bubnunorexa LIOK
PaBHOMEPHO 3apsDKEHHOM cepbl ' https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsIKEHHOTO 110

N bubmuoreka [{OK
103 00BEmy miapa. I[loxe paBHOMEpHO 09.02
. . https://m.edsoo.ru/f7a665¢ee
3apsOKEHHON OECKOHEYHOM TIOCKOCTH
[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM b K
104 poBon p 10.02 noaroreka 1O

mnoise. YcioBue PAaBHOBCCHUA 3apa10B

https://m.edsoo.ru/32405eab




JIMBIEeKTPUKY U TTOTYIPOBOJIHUKH B

bub6nmoreka [IOK

105 11.02
DJIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konpnencarop. DnekTpoEMKOCTD
106 KOHJICHCATO pa BJIeKTp 0EMKOCTH 12.02 bubmorexa [IOK
A pa. JIeKIp ' https://m.edsoo.ru/845b4f73
IJIOCKOTO KOHJIEHCATOpa
107 [TapannensHoe coeMHEHNE 13.02 Bu6mumoteka [JOK
KOHJICHCATOpPOB ' https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COCAUHEHUE 16.02 bubnuoreka [{OK
KOHJIEHCATOPOB ' https://m.eds00.ru/1€992920
bubnuoreka [{OK
109 C) 17.02
HEPTHA SAPDKCIHOTO KOHACHCATOPa https:/m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3agau 18.02 https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBro>keHue 3apsiKEHHOM YacCTHULIbI B 19.02 bu6mmoteka IIOK
OZTHOPOJHOM JJIEKTPUYECKOM I10JI€ ' https://m.edsoo.ru/8341d6ac
112 Pemnrenue 3anau 20.02
113 O06o0meHre u cucTeMaTr3aIs 3HaHHHA 4.0 bubnuorexa [{OK
1o Teme "DneKkTpuueckoe mnoie" ' https://m.edso0.ru/5752603f
114 KonTponbHas pabota no teme 25 02 bubnmnoreka [HOK
"DnexkTpuueckoe mnose" ' https://m.edsoo.ru/cefe90e9
Cuna toka. ITocTosTHHBIN TOK. Y CI0BUS
115 CYILIECTBOBAHUS MOCTOSTHHOTO 26.02 bubmorexa LHOK
i ' https://m.edsoo.ru/23331 1b5
AIEKTPUIECKOTO TOKA
bubnunorexa LIOK
116 Hcto oka. Ha enue u D/1C 27.02
TOHHHIKI TOK npskenne u 511 https://m.edsoo.ru/0839a115
3akon OMa JIsl ydacTKa 1eu.
117 AT y4 I 02.03 bubmuoteka [IOK

DNEeKTPUUECKOe COMPOTUBIICHHE

https://m.edsoo.ru/f14£251e




3aBHCHUMOCTh COIIPOTUBJICHUA
OAHOPOJHOIO MMPOBOAHUKA OT €TI0

bub6nmoreka [IOK

118 03.03
JUIMHBI U IIJI0IAIX IIOIIEPEYHOrO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY enpHO€E CONPOTUBIICHUE BEILIECTBA. 04.03 bub6nmoreka [IOK
Pemrenue 3anau https://m.edsoo.ru/437f8300
120 [TocnenoBarenvHOE, MapaiebHOE, 05.03 bubnunoreka LIOK
CMEIIAHHOE COENUHEHUE TIPOBOIHUKOB https://m.edsoo.ru/236f7e¢07
121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX 06.03 bubnuorexa [IOK
neneit. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
122 | Pemene sazat 1003 ﬁﬁgggj;;ggissmw
123 PaGora snekTpuyeckoro Toka. 3akoH 11.03 bubanorexa [JOK
Jxoymns —Jlenna https://m.edsoo.ru/a3605¢5¢
bubnmnorexa [JOK
124 Pemenne sanas 12.03 https://m.edsogru/676lbef
MOMHOCTD 3AEKTPUUYECKOTO TOKA.
125 TeroBass MOIITHOCTD, BBIJIC/IsIeMas Ha 13.03 Bubmuorexa LIOK
https://m.edsoo.ru/99750a6f
pe3ucrope
126 | Pemerine sazat 1603 Etlffsj?/ljg:;;ggib72fcz4
127 O/1C n BHYyTpEHHEE CONPOTUBIIEHNE 17.03 bubmuoreka [JOK
UCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 11 OJTHOM (3aMKHYTOM ) 18.03 bubnuotexa [JOK
AIEKTPUYECKON e https://m.edsoo.ru/221f40fb
129 | Pemennue sanax 19.03 ngs?;jr?l?:;i)gggﬁowm
130 MonHoCTh HCTOYHHUKA TOKA 20.03 but6mmoreka [IOK




https://m.edsoo.ru/a0ae51d8

131 Kopotkoe 3ambikanue 01.04 bubmorexa HOK
https://m.edsoo0.ru/546f5632
132 KonzeHcarop B 1ienu noCTOSHHOIO 02.04 bubnuoreka [JOK
TOKA ' https://m.edsoo.ru/35368f3e
bu6nmoreka [IOK
133 Pemenue 3ana 03.04
HHeHHe Sanad https://m.edsoo.ru/4410cef0
134 Pemenne 3agau o teme "llocTosHHBIN 06.04 bubnuoreka [{OK
SIEKTPUYECKHIA TOK" ' https://m.edsoo.ru/a7340a29
135 Pemenue 3amau mo teme "IlocTOSTHHBII 07.04 bubnunoreka LIOK
3JIEKTPUYECKUM TOK" ' https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo treme "llocTostHHBIN 08.04 bubnuoreka [IOK
AIEKTPUUYCCKUN TOK" ' https://m.edsoo.ru/eb5d4687
O06o0061eHre U cucTeMaTu3alys 3HaHU!
" N . bubnuorexa [{OK
137 110 TeMe "I10CTOSTHHBIN dIIEKTPUYECKUN 09.04
" https://m.edsoo.ru/bfd7a050
TOK
138 KonrtponbHas pabota no reme 10.04 bubnmnoreka [HOK
"TIoCTOSHHBIN PIEKTPUUECKUI TOK" ' https://m.edsoo.ru/1885ddf1
DneKkTpruyecKasi MpoOBOAUMOCTD
. bubmuorexa [IOK
139 Pa3IMYHbIX BEUIECTB. DIEKTPUUECKHM 13.04
https://m.edsoo.ru/da794295
TOK B MeTajiiax. CBepXNpOBOANMOCTD
DIIEKTPUYECKHM TOK B pacTBOpax U
bubnunorexa LIOK
140 paciuiaBax 3JIEKTPOJIUTOB. 3aKOHBI 14.04
https://m.edsoo.ru/4b423491
®Dapazes U1 HIEKTPOIU3a
141 DneKTpr4yecKkuil ToK B raszax. [lmazma 15.04 bubmorexa HOK
https://m.edso00.ru/92d92{76
DIEeKTPUUYECKHI TOK B BaKyyMe.
142 p vy 16.04 bubnunorexa LIOK

Bakyymabie mpubopbl

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




143 DJIEKTPUUYECKUHN TOK B 17.04 bubnmnoreka HOK
IIOJIYIIPOBOHUKAX https://m.edsoo.ru/ab61c660
bu6nmoreka [IOK
144 [TonynpoBOIHUKOBBIE TPUOOPHI 20.04 hitps://m.edsoo.ru/83622200
DU3NYECKUI TPAKTUKYM I10 TEME
"M3mepeHue cuiibl TOKa U HApsKEHUS
B LIENIU TIOCTOSTHHOT'O TOKA IPY IIOMOIIH
aHAJIOTOBBIX U LIU(PPOBBIX
145 U3MEPUTEIIBHBIX H(11)31:/160p013” WU 21.04 bubmorexa HOK
" . https://m.edsoo.ru/5643ea56
3HAKOMCTBO C IU(POBOIA
nabopatopueii o ¢pusuke. [Ipumeps
u3MepeHus GU3NIECKUX BEIUUUH MIPU
IIOMOIIY KOMIIbIOTEPHBIX AATYUKOB"
@uU3NYECKU IPAKTUKYM 110 TEME
146 "N3y4yeHre HepaBHOMEPHOTO JIBUKECHUS 9,04 bubmmnoreka HOK
C LEJBI0 ONPEICIICHUSI MTHOBEHHOMN https://m.edsoo.ru/f6292f5f
ckopoctH"
@u3NYECKU IPAKTUKYM II0 TEME
"N3mepeHue yCKOpeHUsl Ipu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
147 NBVDKEHHUH 110 HAKJIOHHOM IIIOCKOCTH" 23.04 Bubmaorexa IIOK
" https://m.eds00.ru/6960bbef
niu "HccnenoBanye 3aBUCUMOCTH ITyTH
OT BPEMEHM IIPU PaBHOYCKOPEHHOM
IBIOKeHUN"
Pu3NYeCKUil IPAKTUKYM IO TEME
148 "N3mepeHue yCKOpeHHsi CBOOOTHOTO 24.04 bu6muoreka [JOK
nageHus" win "M3yuenue nBUKEHUs https://m.edsoo.ru/d1ea2402
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"
149 OU3NYECKUN TPAKTUKYM I10 TEME 27.04 but6mmoreka [IOK




"N3y4yeHue nBU>KEHUA TeJla 1O
OKPY>KHOCTH C MOCTOSIHHOM 11O MOJTYJIIO
ckopoctbio" uiu "MccnenoBanue
3aBHCHMOCTH TIepro/ia o0parieHus
KOHMYECKOT'0 MasiTHUKA OT €ro
napameTpoB"

https://m.edsoo.ru/bcf53514

150

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue paBHOICHCTBYIONIEH CHJITBI
IIpU IBUYKEHUH OpYyCKa 110 HAKIIOHHOM
miockoctu" win "IIpoBepka runoTessl
0 HE3aBUCHUMOCTH BPEMEHU JIBUKECHHUS
Opycka 110 HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT ero Macchl"

28.04

bubnunoreka LIOK
https://m.edsoo.ru/0b34db84

151

152

@u3NYECKU IPAKTUKYM 110 TEME
"MccnemoBadHue 3aBUCUMOCTH CHIT
YIIPYTOCTH, BOZHUKAIOIINX B IPYKHUHE
U pEe3MHOBOM 00paslie, OT UX
nepopmanuun” win "U3ydyenue
JBUKEHMSI CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON yepe3 JETKUil
0s0K"

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenune kodhuimenta TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 uireHTa
3apucumoctd Frp(N)" min
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM TJIOCKOCTH € TIEPEMEHHBIM
K03 ULHeHTOM TpeHUs" WiIn
"N3y4yeHue IBUKEHUS Ipy3a Ha Baly C

29.04

30.04

bubmmoteka IIOK
https://m.edsoo.ru/b55b81al

bubnunorexa LIOK
https://m.edsoo.ru/b83b1607




153

154

155

TpeHuem"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue yciaoBUid paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KoncrpyupoBanue
KPOHUITEHHOB U pacy€T CUI
ynpyrocta" wnu "MU3yuenne
YCTOMYHMBOCTH TBEPJOTO TEINA,
HMMEIOIIETO TUIONIaAb OMophI"

DU3nYeCcKuil MPAKTUKYM I10 TEME
"U3mepeHune umnyibca Tesa no
TopMo3Homy nyTu" uin "M3mepenune
CHWJIBI TSTH, CKOPOCTU MOJIEH
3JIEKTPOMOOUJISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUSI
UMITyJIbCA TEJIA C UMITYJIBCOM CHJIBI"
nmu "HccnenoBanue coxpaHeHuUs
HMITyJIbCA TIPU YIIPYTOM
B3auMozeiicTBun" win "M3mepenue
KMHETHYECKOM YHEPTUU Tella 110
TOPMO3HOMY ITyTH"

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3y4eHne n30TepMHUECKOT0 IIpoLecca
(pexoMeHI0BaHO HUCIIONIb30BAHHE
uudpoBoit 1abopaTopun)" win
"M3yyeHne n30XOpHOro npouecca" uiu
"N3yuenune n3obapHOTO TIporiecca’ win
"IIpoBepka ypaBHEHUS cOCTOSHUSA"

04.05

05.05

06.05

bub6nmoreka [IOK
https://m.edsoo.ru/4a04f4f7

bubmnoreka IIOK
https://m.edsoo.ru/856fb28e

bubnunorexa LIOK
https://m.edsoo.ru/eOfe7e07

156

@u3NYECKU IPAKTUKYM I10 TEME

07.05

bubnunorexa LIOK




"M3mepenue yaenbHOM TemIo0EMKOCTH"
umu "HccnenoBanue mpolecca
OCTHIBaHHUS BeliecTBa" WU
"UccnenoBanue aaradaTHOTO
npouecca" wim "M3ydenue
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TeMIIepaTypbl KUIIEHUS )KUAKOCTEH"

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

157

@uU3NYECKU NPAKTUKYM 110 TEME
"N3y4yeHue 3akOHOMEpHOCTEN
HCTapeHus KUJIKOCTeN" i
"U3mepeHue yaenbHOM TemIOThI
maBieHus apaa" uim "Usyuenue
CBOWCTB HACBHIIIEHHBIX MAPOB'" WU
"N3mepenue abCOIIOTHON BIaKHOCTH
BO3J/IyXa U OIlEHKa MacChl IapoB B
nomenieHuun". 3mepenue

ko3¢ duLreHTa TOBEPXHOCTHOIO
HATSHKEHUS

08.05

bubnuoreka [{OK
https://m.edsoo.ru/6bla23b5

158

@u3NYECKU IPAKTUKYM I10 TEME
"HaGmtoienre mpeBpalieHust SJHepruu
3apsHKEHHOTO KOHAEHCATOpa B IHEPTHIO
W3JIyYEHHS CBETOaMOA" WIIN
"N3y4yeHune npoTeKaHus TOKa B LIETH,
coJieprKallei KoHaeHcarop' uin
"Pacrnipenienenue pa3HOCTH
MOTEHIMAJIOB (HAMPSDKEHUS ) IPU
MIOCJIE0BATEIBHOM COEIUHEHUHT
KOHJIEHCATOPOB"

12.05

but6mmorexa [IOK
https://m.edsoo.ru/ec424377




DU3NYECKUN TPAKTUKYM 10 TEME
"HccnenoBanue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" MU
"N3mepeHue yaenpHoro

bubnunorexa LIOK

159 13.05
COMPOTHUBIICHUS TPOBOIHUKOB" UITH https://m.edsoo.ru/2b179d98
"UccnenqoBaHue 3aBUCUMOCTU CHIIEI
TOKa OT HAIPSIKEHUSI 1JIs1 JIAMITbI
HaKaJIUBaHUA"
@uU3NYECKU NPAKTUKYM 110 TEME
"HaOuroieHune amekTposn3a’ win
"M3mepenue 3apsiia OJIHOBAJIEHTHOTO
160 noHa" win "HccnenoBanue 14.05 bubnunoreka LIOK
3aBUCUMOCTHU COINPOTUBJIEHUS ' https://m.edso00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPbI" HIIH
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKU quoa"”
PesepBHrIil ypok. O000IIIEHHE U
P P . bubmuorexa [IOK
161 CHCTEMAaTHu3aIus 3HaHUM 110 TeMe 15.05
" " https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBurliit ypok. O0001IEHHE 1
162 CI/ICTEM@.TI/ISZEI/IH 3HAHUHU 110 TEME 18.05 bubmiorexa LOK
" " ' https://m.edsoo.ru/3149956b
JnHamMuka
PesepBublit ypok. O0001IEHNE 1
P P N bubnuotexa [JOK
163 CHCTEMATH3AINA 3HAHUH 10 TEME 18.05
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpAOro Tena
PesepBHrlil ypok. O000IIIEHHE U
164 CI/ICTI;MaTI/I?;Zp WS 3HAHUM T10 TeEME 19.05 Bubmuorexa IOK
" & " ' https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpPAHEHUS B MEXaHUKE
165 PesepBHelit ypok. O6001ICHNE U 19.05 bubmmoreka [JOK




cucreMarusanuia 3HAHUM 110 TEME

"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON

teopun"

PeszepBHbIil ypok. O60011IcHIE 1

https://m.edsoo.ru/de148976

166 CHCTEMAaTHU3allMs 3HAaHHUI 110 TeME 1 20.05 bubnuorexa [JOK
"Tepmonunamuka. TenaoBbie ’ https://m.edsoo.ru/Obcc77¢cl
MAaIIuHEL"

PesepBHrliit ypok. O60011eHNE U

167 CHUCTEMATH3aIHs 3HAHUH I10 TEME 1 20.05 bubnunoreka LIOK
"ArperaTHble COCTOSIHHS BEILIECTBA. ' https://m.edsoo.ru/59ca5c91
®da3oBble epexo b
PesepBubiil ypok. O0001IEHIE U

168 CI/ICTEM&TI/ISZP WS 3HAHUU 10 TEME 1 21.05 Bubmuorexa LIOK
. H . ' https://m.edsoo.ru/f2381c0c

DIEeKTpUYECKOE T10JIe
PesepBurliit ypok. O0001IEHHE 1
P P . bubmuorexa [JOK
169 CHUCTEMATHU3AINA 3HAHUH 10 TEME 1 22.05
" . . " https://m.edsoo.ru/3cae6dal
[TocTosTHHBIN 2IIEKTPUUECKUI TOK
PesepBurliit ypok. O0001IEHHE 1
170 CI/ICTEMaTI/ISE}l’p WS 3HAaHUH 110 TEME 1 22.05 Bubmuorexa IOK
1 ' https://m.edsoo.ru/cc7681d4
"TokH B pa3Nu4HbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME




11 KJIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpoHHbIe U pPOBbIE
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI
B3anMopeiicTBre MOCTOSIHHBIX

1 MAarHUTOB U IIPOBOJHUKOB C | 01.09 bubnuorexa [JOK
TOKOM. MarHuTHoe more. https://m.edsoo.ru/487a8593
'unore3a Amnepa
BexTop MarHuTHON MHAYKIUH.

) [IpuHuun cyneprno3unumn | 02.09 bubnuorexa [JOK
MarHuTHbIX nosneu. Jlunun https://m.edsoo.ru/4clabccb
MarHuTHON UHAYKIIMH

3 MarauTHO€E 1oJie MPOBOIHHUKA C | 03.09 bubnuotexa [JOK
ToKOM. OnbIT DpcTena https://m.edsoo.ru/d35d5262

4 Cuna Amriepa, e€ HampaBJICHUE U | 04.09 bu6mmoreka [JOK
MOZIYJIb https://m.edsoo.ru/26d9c5ba

bu6nmoreka [JOK

> Pemenne sanas ! 05.09 https://m.edsoo.ru/a37a0c21

6 IIpumenenne 3akoHa Amnepa. | 08.09 bubnuoreka [IOK
DneKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuuta JlopeHna, e€ HanpaBJIeHHUE U

7 MOAYJb. JIBUKEHUE 3apsSKEHHON | 09.09 bubnnorexka [JOK
YaCTULbI B OJHOPOJIHOM https://m.edsoo.ru/c97afaal
MarHuTHOM T0JIe

8 Pemenue 3amau 1 10.09 bubmmorexa LIOK

https://m.edsoo.ru/504e98c7

9 Pa6ora cunbl Jlopeniia 1 11.09 bubmuoreka [JOK




https://m.edsoo.ru/d518be4b

bu6mmoreka [IOK

10 Pemenune 3ana 12.09
HHCHHe Sanad hitps://m.eds00.ru/93617bd9
MarsnuTHOE II0JI€ B BEIIECTBE.
11 deppomarueTuky, napa- u 15.09 Bubmaorexa ITOK
pp - T1ap ' https://m.cds0o.ru/30ff9608
UaMardeTUKU
OCHOBHEBIE CBOUCTBA BuG OK
12 dheppomarnetukoB. [IpumeHeHue 16.09 nosmorexa L
https://m.edsoo.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3anau mo teme 17.09 bu6mmorexa [IOK
"MaraurtHoe noje" ' https://m.edsoo.ru/5b55¢307
14 Pemenue 3amad mo reme 18.09 bu6mmorexa [IOK
"MaruuTtHoe moJe" ) https://m.edsoo.ru/41c4ae8a
SIBIIEHUE DIEKTPOMArHUTHOU
15 HH nu. IToTox BexTOpa 19.09 bubmaorexa IJOK
AYRIL N P ' https://m.edsoo.ru/b3efalcl
MarHUTHON WHITyKITUU
bu6nmoreka [JOK
16 DJ1C 22.09
JAC uryxian https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHOMN 23.09 bubnmnorexa [JOK
nHaykiuu Gapanes ' https://m.edsoo.ru/abdec188
13 BuxpeBoe a51eKkTpru4ecKoe moie. 24.09 bubnnoreka [JOK
Toku dyko ' https://m.edsoo.ru/15abe140
19 OJIC uHAYKINY B ABUKYITAXCS 55 09 bubnmoreka [JOK
IIPOBOJHUKAX ' https://m.edso0.ru/0235cc02
bubmuorexa [JOK
20 P 26.09
CILICHHE 3a7ad https://m.edsoo.ru/4dfda618
b K
21 [TpaBuno Jlenna 29.09 n6morexa 110

https://m.edsoo.ru/bbc22726




NunyktuBHoCTh. Karymka

bu6mmoreka [IOK
22 UHIYKTUBHOCTHU B LIEIIH 30.09
YK H https://m.edsoo.ru/621eae9d
MOCTOSIHHOI'O TOKAa
” SBnenne camounaykuuu. 3J1C 01.10 bubmuorexa [JOK
CaMOUHIYKUUU ) https://m.edsoo.ru/7ee60ca8
DHeprus MarHUTHOTO TIOJIS
bubmuoreka [JOK
24 KaTYLIKH C TOKOM. 02.10
https://m.edsoo.ru/b3cOad11
DIEeKTPOMArHUTHOE T0JIE
bu6mmoreka [IOK
25 Pemenue 3amau 03.10
g https://m.edsoo.ru/88f69d2b
O000111eH1E ¥ CUCTEMATH3ALIS
. bubnuorexa [JOK
26 3HAHUH 110 TEME 06.10
" " https://m.edsoo.ru/76484025
DneKTpoAHAMUKA
7 KonTponbHas pabota no teme 07.10 bubnuoreka [IOK
"DneKTpoauHaAMHUKA" ' https://m.edsoo.ru/8ae09b98
Komnebarensuas cucrema. Eub 10K
noOIMoTeEKa
28 CB00OOgHBIE KOJIEOAHUS. 08.10
A https://m.edsoo.ru/7c1db385
I"apmonnueckue konedaHus
Kunematuueckoe U fUHaAMHYECKOE
29 OIMCaHUeE KOJIEOATENbLHBIX 09.10 Brbmmozexa [IOK
g ) https://m.edsoo.ru/87ce9498
IBIKEHUH
OHepreTU4ecKoe OMKUCAHME.
BEIBOA IMHAMUUYECKOTO OMTUCAHUS
30 TapMOHHNYECKUX KOJIEOaHUN U3 UX 10.10 Brbmuotexa IOK
P ) https://m.edsoo.ru/e3¢99692
SHEPTreTUYECKOro U
KAHEMATHYECKOTO OITUCAHUS
o Bbub6anorexa [IOK
31 Ammuutyna u ¢aza konebaHui 13.10 1

https://m.edsoo.ru/7a0c439a




[Tepnon u yacTora KoJieOaHUH.
[Tepuoa mManbIx cBOOOIHBIX
KoJe0aHnii MaTEMaTHYECKOTO

bu6mmoreka [IOK

32 14.10
MasaTHHKa. [leprosr cBOOOIHBIX https://m.edsoo0.ru/e0399319
KoJ1e0aHui IPyKUHHOTO
MasaTHHKalS.
3aryxaromue KoieOaHusl.
bubmuorexa [JOK
33 16.Boiny)1€HHBIE KOJICOAHUSI. 15.10
https://m.edsoo.ru/72e¢93d09
Pe317.onanc
34 ABTOKOIEOAHNS 16.10 Bubmorexa ITOK
https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemenue 3amau 17.10 https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpoxk-koHpepeHuus
36 "MexaHnyecKkre KoaeOaHusa B 20.10 Bubmorexa ITOK
" https://m.edsoo.ru/8ef587be
MY3bIKAJIbHBIX HHCTPYMEHTAX
O00011IeHNE B CHCTEMATH3AIUA
N " bu6mmoreka [IOK
37 3HAaHUM 110 Teme "MexaHudecKue 21.10
" https://m.edsoo.ru/eb84182f
KoJe0aHus
18 DneKTpOMarHuTHBIE KOJIeOaHusI. 2210 bubnuotexa [JOK
KonebaTenpHbI KOHTYD ' https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
39 aMIUTUTY/IBI 3apsiia KOHAeHcaTopa 53.10 bubnmoreka [JOK
C aMILIUTY/IOU CHJIBI TOKA B ) https://m.edsoo.ru/093f9af1
K0J1e0aTeIbHOM KOHTYpE
3aKOH COXpaHEHUsl SHEPTUHU B Bt OK
40 HIeaabHOM KOJIe0aTEILHOM 24.10 nbmaorexa L

KOHTYpe

https://m.edsoo.ru/d1e2d543




3aTyxa101uHe OJICKTPOMAarduTHBIC

bubnunoreka [HOK

41 KoJjiebaHus. BeiHy/1eHHbIE 03.11 https://m.edsogru/5e668619
ANEKTPOMArHUTHBIC KOJeOaHuUs
[Tepemennsiii Tok. Pesucrop u

42 KOHJIEHCATOP B LMK MEPEMEHHOTO 05.11 bubmorexa [TOK

https://m.eds00.ru/84836152
TOKa

43 Karymka MHIyKTUBHOCTHU B LIENU 06.11 bubmumorexa [IOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af

44 3akon OMa 11t SJIEKTPUIECKOM 07.11 bubnnoreka [JOK
LIETIN IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
Mo1HOCTh IEPEMEHHOT0 TOKA.

45 AMIUTUTYIHOE U AEHCTBYIOLLIEE 10.11 bubnuoreka [IOK
3HAYCHUE CUJIbI TOKA U https://m.edsoo.ru/1cac6cdc
HaIpsHKEHUS

. bubmuorexa [JOK

46 Pe3onaHc B a51eKTpHUeCKOU LIeTIH 11.11 https://m.edsoo.rw/087506df

bu6mmoreka [JOK

47 Penterre sazat 12.11 https://m.edsoo.ru/al6836a4
WneanbHelif TpancdopmaTop.

43 [TpousBoacTBO, Mepenava u 1311 bubnmnorexa [JOK
MoTpeOIeHNE MITEKTPHICCKON https://m.edsoo.ru/f97418ae
SHEPTHH
DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJICTBE IEKTPOIHEPTUHU.

49 KI;JH)Typa I/ICHOJ‘II)SOlfaHI/IHp 14.11 bubmorexa HOK

. https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTHH B TIOBCETHEBHOM
KUZHU
50 Pemrenue 3anau 17.11 bubmiorexa LOK

https://m.edsoo.ru/ee6677ed




bu6mmoreka [IOK

51 Pemenue 3ana 18.11
e et https://m.edsoo.ru/7cab59f8
O00011IeHIE U CUCTEMATHU3ALIS
52 3HAHUHU 110 TEME 19.11 bubmoreka LOK
) https://m.edsoo.ru/401024a9
"DneKTpOMarHUTHBIE KoJieOaHus "
MexaHU4eCcKUeE BOJIHEL. Bt OK
53 XapakTepUCTUKA MEXAaHUYECKHUX 20.11 nosmorexa [
https://m.edsoo.ru/a58e109f
BOJIH
54 CBoiicTBa MEXaHNYECKUX BOJIH 21.11 Bubmiorexa HOK
https://m.edsoo.ru/d9ae1000
bubmuorexa [JOK
55 3 . X 24.11
BYIK. AApaKTCPHCTHIH 3BYKa https://m.edsoo.ru/138b6f09
udpa3Byk u ynbTpa3ByK.
56 I (brz)BOzI;ar yﬂzﬂaney 25.11 Bubmzorexa LIOK
™ Vp ) https://m.edsoo.ru/7380038f
OKpY KaroIen cpeabl
bu6mmoreka [JOK
57 Perrenne 3amau 26.11
a https://m.edsoo.ru/cfd918bf
DNEeKTPOMarHuTHbIE BOJHBI.
58 3nydyenune 3neKTpOMarHuTHEIX 27.11 Bubmiorexa HOK
i p ' https://m.edsoo.ru/714e5dbl
BOJIH
DHeprus AIEeKTPOMArHUTHBIX
59 BoJH. CBOICTBa 28.11 Brbmuorexa IOK
' ' https://m.edsoo.ru/d01b818¢c
3J€KTPOMAarHUTHBIX BOJIH
[IIxana >7€KTPOMarHUTHBIX BOJIH.
60 IIpumenenue dIEKTPOMATHUTHBIX 01.12 Bubmiorexa [IOK
p p ) https://m.edsoo.ru/49be 1f9e
BOJIH B TEXHHKE U OBITY
II aINOCBSI3
61 PUHITUIIBI PATAOCBSI3N U 02.12 bubnuorexa [IOK

TeaeBuaenns. Pagnonokarus.

https://m.edsoo.ru/9f96f1{8




DNEeKTPOMarHuTHOE 3arpsi3HEHHE
OKpY>Karollen cpeibl

2 KonTponbnas pabora no teme 03.12 bubnmoreka [JOK
"Konebanus 1 BOIHBI" ' https://m.edsoo.ru/47985a0
63 Cgert. 3aKOH MPSMOJIMHEIHOTO 04.12 bubnnoreka [HOK
pacrpocTpaHeHus CBETa ' https://m.edso0.ru/f9566406
Pewrenue 3a1au Ha npuMeHeHUe
64 3aKOHA NPSIMOJIMHEHHOTO 05.12 bubmorexa [IOK
p ' https://m.edsoo.ru/ea32d455
pacnpocTpaHeHHUs CBETa
65 Ortpaxenue ceera. [lnockoe 08.12 bubnnorexa [HJOK
3epkaino. Cdepudeckoe 3epkajio ' https://m.edsoo.ru/a005d2bb
[Ipenomiienune ceera.
AOCOTIOTHBIM U OTHOCUTEIHHBIH
[I0Ka3aTellb PEIOMIICHHUS. bubnnorexka [JOK
66 09.12
[TonHOE BHYTpEHHEE OTPaKEHHUE. https://m.edsoo.ru/bc2e55¢cd
IIpenenbHbIi yro MoaHoro
BHYTPEHHETO OTPAKEHUS
Pemenue 3aga4 Ha npuMEHEHNE
67 3aKOHOB OTpaKCHUS U 10.12 bubmorexa HOK
P ' https://m.eds00.ru/49d830a9
MIPEJIOMJIEHUS CBETA
Xop ayded B mpu3Me. Jlucrepcus
yrieii B mpmayve. Jlucrep Bu6mmorexa IJOK
68 cBeTa. CII0XKHBIN cocTaB 6€10ro 11.12
https://m.edsoo.ru/d8elc3be
ceera. LlBer
69 JIuuzpl. ®OKyCHOE PACCTOSIHHUE H 151 bubnmnoreka [JOK
OITUYECKAas CHJIa JINH3BI ' https://m.edsoo0.ru/60441359
ITocTpoenue nzodpaskeHuii B
bubnnorexka [JOK
70 JIMH3aX U UX CUCTEMaX. 15.12 nomorexa Il

YBeauueHue TUH3EI

https://m.edsoo.ru/bb53b1d5




Pemenne 3aaa4 Ha IIOCTPOCHUC

bu6mmoreka [IOK
1 1 16.12
7 M300paXKEHU, MTOJTYyIaEeMBbIX C https://m.edsoo.ru/5a868f09
IIOMOIIIBIO JIMH3
bu6mmoreka [IOK
72 T 17.12
a3 Kak onrtiHeckas cuerema https://m.edsoo.ru/ecd480a2
Pemenue 3amau. IIpenensr
A pe . bu6mmoreka [IOK
73 MPUMEHUMOCTH IT'€OMETPUUYECKOMN 18.12
12https://m.edsoo.ru/cd174al10
OIITUKH
74 CKopocTb cBeTa U METOJIBI €€ 19.17 bul26mmorexka HOK
U3MEpPEHUS ' https:12//m.edsoo.ru/f32aab06
bu6mmorexa [IOK
75 22.12
Jlucnepenst caeta https://m.edsoo.ru/lel6ccoe
bu6mmorexa [IOK
76 HNurepdepenius ceera 23.12
pdepenn 24 https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOYHUKH. Bu05.6 110K
n25.011oTeKa
77 Y 3] 24.12.
CJOBI HADIHOACHHA hitps:/26./m.cdsoo.ru/c6416d48
MaKCUMyMOB 1 MUHUMYMOB
bu6nmmor29.exa IJOK
P 25.12
78 CLICHHC 3a1ad https://m.eds30.00.ru/3061de2b
bu6nmoreka [JOK
79 11 26.12
PUMEHEHHE HHTEpdEpeHIIn https://m.edsoo.ru/668edbc8
bu6mmorexa [IOK
80 29.12
Jlnparct caeta hitps://m.edsoo.ru/12ed04b5
n@ppaxkImoHHas pemeETKA.
81 iIICJ?(E)BI/Ie HaO0JIIO EHI/ISI TJIABHBIX 30.12 Brbmuotexa IOK
a ) https://m.eds00.ru/f998d964
MaKCUMYyMOB
82 Pemenne 3amau 12.01 bubmmorexa LIOK

https://m.edsoo.ru/d58c411a




23 [TonepeyHOCTH CBETOBBIX BOJIH. 13.01 bubnnoreka [HOK
[Tonspusanus ceera https://m.edsoo.ru/e9890fe9
bu6mmoreka [IOK
84 Peuterne sazat 14.01 https://m.edsoo.ru/c56c¢8158
bu6mmoreka [IOK
85 CBeToBbIE SBJICHUS B IPUPOJIE 15.01 hitps://m.edsoo.ru/0b36363d
26 O0001IeHrEe U cUCTeEMaTU3aIUs 16.01 bu6mmoreka [IOK
3HaHui no teme "OnTuka" 26.https://m.edsoo.ru/8a14748b
g7 KonTponbHas pabora no teme 1901 bu27.6mmorexa [JOK
«OnTuka» https:/28./m.edsoo.ru/82315dd4
['panu1ibl MPUMEHUMOCTH
28 KJIaCCHYECKON MEXaHUKH. 3aKOHBI 20.01 bubmnor29.exa [IOK
DJIEKTPOAVHAMUKY U IIPUHLIUIT O1https://m.eds30.00.ru/c9bd77cb
OTHOCHUTEIIHOCTH
29 [Toctynatel ciennaabHONU TEOPUU 5101 bu016mmorexa LIOK
OTHOCUTEIBHOCTU https:01//m.edsoo.ru/c56f05cb
IIpocTpaHCTBEHHO-BPEMEHHOU
untepal. [IpeobpazoBanus
90 Jlopenua. YcnoBue NIpuYUHHOCTH. 2201 bu6mmoOlrexa [LIOK
OTHOCUTENBHOCTD 01https://m.e01dsoo.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMe/IJIeHNe
BPEMEHHU U COKpAICHUE JITUHBI
91 DHeprusi U UMITYJIbC 53.01 bubnmoreka [JOK
PEIATUBUCTCKON YaCTHULIBI https://m.edsoo.ru/853a64fc
CBsi3b Macchl ¢ YHEPruen u
92 HMITYJIbCOM PEISATUBUCTCKOU 26.01 bubmorexa HOK
https://m.edsoo.ru/b6258ffa
YaCTHUIbl. DHEPTHUs MTOKOs
93 PaBHOBECHOE TEIIIOBOE U3TyUEHNE 27.01 bubnuorexa [JOK




https://m.edsoo.ru/f54035a5

94 3akoH cmenieHus Buna 28.01 bubmorexa HOK
https://m.edsoo.ru/1c5ff752
05 I'unore3a M. Ilinanka o KBaHTax. 29.01 bubmuorexa [JOK
DOTOHBI ' https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
96 2 30.01
HEPIILA M HMITYJIBC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiThl A. T 02.02 bubnnoreka [JOK
CroneroBa. 3akoHbl hoToddexTa ' https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHIIITEeHHA 115 BuG OK
98 dotorddekra. "Kpacnas rpanuna" 03.02 nosmotexa I
https://m.edsoo.ru/01ef4556
dhoTodrddekra
99 Hasnenue ceera. Onwitsl [1. H. 04.02 bubnuorexa [JOK
JleOeneBa ) https://m.edsoo.ru/64b4f966
100 BosHoOBEIE CBOHCTBA YaCTHIL 05.02 Bubmorexa ITOK
https://m.edsoo.ru/f59cfcec
Bounbl ne bpoiins. [nuHa BOTHBI
101 ne bpoitnis u pazmMepsl 001acTi 06.02 bubnuotexa [JOK
JIOKQJIM3ALMH ABUKYIIEHCS ' https://m.edsoo.ru/5df8bafl
YaCTHIIBI
102 KopnyckynsipHo-BoIHOBOM 09.02 bubnuorexa [IOK
Iyann3m ' https://m.edsoo.ru/8ccab62a
103 Judpaxius 37eKTPOHOB Ha 10.02 bubnnoreka [JOK
KpHCTaJlJIaX ' https://m.edsoo.ru/30dbal8c
Crnenuduka n3mMepeHuii B
bu6mmorexa [IOK
104 MuKpomupe. COOTHOILICHUS 11.02
. .. https://m.edsoo.ru/65783dec
HeonpeaenénHocrei I 'elizendepra
105 Pemenue rpadguueckux 3amaq 12.02 bubnmuorexa [JOK




.https://m.edsoo.ru/e70195bd
bubmuoreka [JOK

106 Pemenue pacy€THbIx 3a1a4 13.02 hitps://m.edsoo.ru/ce9b3182
KonTponbhas pabota no temam:

107 "OcnoBbel CTO", 16.02 bubmuorexa [JOK
"KopnyckynsipHO-BOJTHOBOM https://m.edsoo.ru/c3de891a
Jyanu3m"

OIBITEI IO UCCJIEIOBAHUIO Bu6mrorexa LOK

108 cTpoeHus aroma. [manerapuas 17.02 hitps+//m.edsoo.ru/312b750a

Mozenb atoma Pesepdopaa
bu6mmorexa [IOK

109 Hoctynatst bopa 18.02 https://m.edsoo.ru/404dfa9a

110 Buasl ciektpoB. CriekTp ypoBHE# 19.09 bubnuorexa [JOK
SHEPrUU aTomMa BOIOpOIaa https://m.edsoo.ru/cf74bl1a

11 CrioHTaHHOE U BBIHYXKIEHHOE 5002 bu6nmoreka [JOK
HU3JIyYCHUE CBETA https://m.edsoo.ru/f945d85¢

bu6nmoreka [JOK

12 Hasep 24.02 https://m.edsoo.ru/2288a0c4
Hyxknonnas monens siapa

113 I'eiizen6epra-lBanenko. 3apsa u 25 07 bubnuoreka [IOK
MAacCOBO€ YHCIIO sAnipa. M30TomBI. https://m.edsoo.ru/34adaSde
PagnoakTuBHOCTH
3aKoH paIMOaKTUBHOTO pacraja.

CBoiicTBa MOHU3U ero
114 U3JIyYECHHUS. BJ‘II/ISIIfIZ;O B 26.02 bubmorexa HOK
https://m.edsoo.ru/aab98bef
PaIMOaKTUBHOCTH Ha KUBbIE
opranu3msl. [lozumerpust
115 OHeprus cBA3M HYKJIOHOB B S7pE. 27.02 bubnuoreka [IOK




SAnepubie cunbl. Jlegext Macch
sanpa. SlnepHsie peakuuu.
Snepubie peakropsl. [Ipodaembr
YIPaBIIsEMOr0 TEPMOSIEPHOIO
CHUHTE3a. DKOJIOTUYECKUE aCTIEKThI
pa3BUTHS AICPHON YHEPTETUKHU

https://m.edsoo.ru/ff1758d0

Meroasl peructpanuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. yHnameHTanbHble
B3auMoAecTBUA. bapnonsl,

bu6mmoreka [IOK

116 02.03
ME30HBI U JICOTOHEI. https://m.edsoo.ru/lac08a5b
[IpencraBnenue o CrangapTHOI
Mojienu. KBapk-riitooHHas MOJEb
aJ]pOHOB
®du3uka 3a npeaeaaMu
CrangaptHoit Mogenu. TéMHas
117 mare 1/1;1:1) U TEMHAas DHEPIUs 03.03 bubmorexa LHOK
p prHA. ' hitps:/m.eds0o.ru/c026fd37
EnuncTBO hmznyueckoil KapTUHBI
MHpa
118 Oransl pa3BUTHS aCTPOHOMUMU. 04.03 bubnnorexka [JOK
3HavYeHHE aCTPOHOMUH ' https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (PU3HKHU
119 TUTs1 OOBSICHEHUSI TIPUPOTBI 05.03 bubnmoreka [JOK
KOCMHYECKHNX 00BEKTOB. MeTo bl ' https://m.edsoo.ru/39¢44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOMBI, PAAUOTEIIECKONIEI 06.03 Eubmorexa IIOK
- Pail ’ ' https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
121 Bu 3Bé31H0T0 HeOa. Co3Be3aus, 10.03 bubmuoreka [JOK




SAPKUC 3Bé3,Z[I)I, IJIaHETBI, UX
BUJIHUMOC IBHKCHUC

Conueunas cucrema. CoJTHIIE.
ConHeyHast aKTUBHOCTb.

https://m.edsoo.ru/aac588eb

bubmuorexa [JOK

122 11.03
Uctounuk sueprun CosiHia u https://m.edsoo.ru/22748eb4
3BE3]T
3BE3bI, UX OCHOBHBIE

123 XapakTepucTuku. Jluarpamma 12.03 bubnuorexa [JOK
"CreKTpaJbHbIA KJIacc — https://m.edsoo.ru/42169944
CBETUMOCTB"

124 3Be3/1b1 TJIaBHOM 13.03 bu6mmoreka [IOK
IOCEI0BATENBHOCTU https://m.edsoo.ru/b3cb766¢
Bnyrtpennee ctpoeHue 3BE3 1.

CoBpeMeHHbIE PEACTABIECHUS O
125 MPOUCXO0KJICHUU U SBOJIIOIUN 16.03 Bubmorexa ITOK
. https://m.edsoo.ru/d09da494
CoHIa u 3B€311. DTalbl )KU3HU
3BE3]
Mneunsiii [1yte — Hama BuGmiorexa LIOK

126 Fé.l.HaKTI/IKa. Tunel TanakTHK. 17.03 hitps://m.edsoo.rw/Ted 10a0a
UEpHble ABIPHI B sIpax rajJakTUK
Bcenennas. Pacmmpenune

127 Bcenennoii. 3akon Xa60:a. 18.03 bubmuorexa [JOK
Teopust bonpiioro B3pbiBa. https://m.edsoo.ru/3dbdf0d2
PennkroBoe nznydenue

128 MacmtaGHast CTpyKTypa 1903 bubnnoreka [JOK
Bceenennoii. MeTtaranmaktuka https://m.edsoo.ru/ce234633

129 Hepewménnsie mpoGiembl 20.03 bubnnorexka [JOK

aCTPOHOMHU

https://m.edsoo.ru/d37d9ffe




130

DU3NYECKUI TPAKTUKYM I10 TEME
"WccmemoBaHue MarHUTHOTO I10JIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"HccnenoBanue CBOMCTB
(dbeppomMarHeTUKoB" UIu
"UccnenoBanue IeHCTBUSI
MMOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM"

30.03.

bubmuoreka [JOK
https://m.edsoo.ru/67361aef

131

132

133

134

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" wiu
"N3yueHne 3aBUCUMOCTH CUJIbI
Awmmepa oT cuiibl TOKa" WK
"OnpenesneHue MarHUTHOU
MHIYKIIMA Ha OCHOBE U3MEPECHUS
cuibl Ammnepa"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue SIBIEHUS
3JEKTPOMArHUTHOM MHAYKIUU"
iy "OnpeneneHne HHAYKIUU
BHUXPEBOI'O MarHUTHOTO MO

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue sIBIEHUS
camonHaykuu" uinu "Coopka
MOJIETH JIEKTPOMAarHUTHOTO
reHeparopa"

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KoJIe0aHUN HUTSHOTO U
MIPYXUHHOTO MasiTHUKOB"

31.03

01.04

02.04

03.04

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bu6mmorexa [IOK
https://m.edsoo.ru/b8fb6391

bu6mmorexa [IOK
https://m.edsoo.ru/5d159d35




135

136

DU3NYECKUI TPAKTUKYM I10 TEME
"[IpeoOpazoBanme YHEPTUU B
IIPYKUHHOM MasiTHUKE"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOIro
TOKa 4epe3 Mocie0BaTeIbHO
COEAMHEHHBIE KOHIEHCATOD,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue paboThI
HMCTOYHHKOB CBETA B LIETIH
MepeMEeHHOro Toka"

06.04

07.04

bu6mmoreka [IOK
https://m.edsoo.ru/a28026bd

bu6mmoreka [IOK
https://m.edso0.ru/89dc2d90

137

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue nokasaresns
MpEJIOMJICHHUS CTeKJIA" WK
"[Tonyuyenue n300paxxeHus B
CUCTEME U3 IJIOCKOT0 3epKaja U
JUH3bI"

08.04

09.04

bubmuorexa [JOK
https://m.edsoo.ru/b100661a

bu6nmoreka [JOK
https://m.edsoo.ru/42569¢eal

139

Pu3HYeCKUil IPAKTUKYM I10 TEME
"HccnmenoBanne 3aBUCHMOCTH
(hOKYCHOTO PaCCTOSIHUSI OT
BelIeCcTBa (Ha IpUMeEpEe KUIKUX
nuH3)" i "U3mepenue
(hOKYCHOTO pacCTOSIHUS
paccenBaroIIMX JIUH3"

10.04

bu6mmorexa [IOK
https://m.edsoo.ru/b879fb3f

140

@u3HYECKUI NPAKTUKYM IO TEME
"Habmonenue qudpakuum,

13.04

bu6mmoreka [JOK
https://m.edsoo.ru/8b7ac737




141

142

UHTEp(EPEHITUN U MTOJIIPU3ALUN
ceera"

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneseHue UMNyabca u
SHEPTUU PEIATUBUCTCKUX YACTHII
(o dororpadusm TpexoB
3apsKEHHBIX YaCTULl B MATHUTHOM
nose)"

Ou3nyecKkuil MpakTUKyM IO TeMe
"U3mepenue nocrosinHoi [lnanka
Ha OCHOBE HCCIIEOBAHUS
dorordpdexra" wim
"HccnenoBanue 3aBUCUMOCTU
CHWJIBI TOKA Yepe3 CBETOJIUO/ OT
HanpspkeHus"

14.04

15.04

bu6mmoreka [IOK
https://m.edsoo0.ru/63756¢47

bubmuorexa [JOK
https://m.edsoo.ru/eb916£82

143

Du3nUeCcKUil IPAKTUKYM I10 TEME
"UccnenoBanue crekTpa
Pa3pekKEHHOr0 aTOMapHOIO
BOJIOpOJA U U3MEPEHUE
noctostHHOM Punbepra"

16.04

bu6nmoreka [JOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue paliOaKTUBHOTO
(hoHa C UCTIOJIb30BAaHUEM
nosuMerpa ninm "M3ydenue
MIOTJIOILIEHUS OeTa-4acTHI]
antoMuHueM"

17.04

bubmuorexa [JOK
https://m.edsoo.ru/c3dabebe

145

@u3HYECKU IPAKTUKYM IO TEME
"HabaroneHus 38€34H0T0 Heba
HEBOOPYKEHHBIM TJIa30M C

20.04

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e




HCIIO0JIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN [T ONIPEAECIICHUS
IIOJIOXKEHHUS HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOro MoJyIapus
U SpKue 3BE3bI" UIN
"Habmronenus B Teneckon JIyHsl,
IUTAHET, TYMaHHOCTE! U 3BE3/IHBIX
CKOILIEHHI"

146

147

148

149

O00011IeHrE U CHCTEMATH3ALIHS
3HaHu#. Ponb puszuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIIMAIbHON 1
ATUYECKOH cdhepax NesaTeTIbHOCTH
YyeJIoBeKa

O06o0011eHne U cucTeMaTU3aIus
3HaHuil. Ponb 1 MecTo Qpu3uKU U
aCTPOHOMHUU B COBPEMEHHOU
Hay4HOU KapTHUHE MUpa

O06001IeHne U CUCTEMATU3AIIHS
3HaHuil. Pone ¢pusndeckoit reopun
B (hopMHpOBaHUH MPEACTABICHUI
o (pusmveckoit kKapTHHE MHUpAa,
MecTO (hU3MYECKON KapTHHBI MHUpa
B 00IIIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTaBICHUN O TPUPOJIE
O06o0061IeHre U cucTeMaTH3aus
3HaHuit no reme "Kunemaruka"

21.04

22.04

23.04

24.04

bu6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7c

bubmuorexa [JOK
https://m.edsoo.ru/e7d400f4

bu6mmoreka [JOK
https://m.edsoo.ru/b032fc4b




150 O06o001IeHNEe U CHCTEMATH3aLIHS 27.04 bubmuorexa [JOK
3gaHui 1o teme "Kunemaruka" ' https://m.edsoo.ru/4e31b507
151 O06001IeHNe U CUCTEMATU3AIIHS 28.04 bubmuorexa [JOK
3HaHu# 1Mo teme "Jlunamuka" ' https://m.edsoo.ru/2dfbafc5
O00011IeHIE U CUCTEMATHU3ALIS Bt OK
. K
152 sgaHui mo teme "Craruka 29.04 nbmaorexa I
" https://m.edsoo.ru/3cca482e
TBEPJIOTO Teja
O00011IeHNE U CUCTEMATHU3ALIMS
. " bubmuorexa [JOK
153 3HAHUHU 110 TeMe "3aKOHBI 30.04
" https://m.edsoo.ru/32a4d1a0
COXPAHCHUS B MEXaHHUKE
O000I11IeHIE U CUCTEMATU3AIUS
154 3HaHu 1o Teme "OCHOBBI 04.05 bubmuorexa [JOK
MOJIEKYJIIPHO-KUHETUYECKON ' https://m.edsoo.ru/ed440ca8
Teopun"
O000I11IeHIE U CUCTEMATU3ALIUS
155 3HAHUH 10 TEME 05.05 bu6mmoreka [JOK
"Tepmonunamuka. TeniaoBsie ' https://m.edsoo.ru/c63f7¢10
MamnHae"
O000I11IeHIE U CUCTEMATHU3AIHS
156 3HAHMUU 10 TeMe "ArperaTHble 06.05 bubnnorexka [JOK
cocTtosgHud BeniecTBa. Pa3oBLIe ' https://m.edsoo.ru/1d36b5b1
nepexonpl”
O0001IeHre U CUCTEMAaTU3 AU
157 3HAHUH 110 TeMe "DIIEKTPUUECKOE 07.05 Brbmrotexa IOK
! P ' https://m.edsoo.ru/3bf0def9
oJje
O0001IeHre 1 CUCTEMAaTU3 AN Bt OK
158 3HaHu# 110 Teme "[locTosTHHBIN 08.05 ubmaoTexa I

AJIEKTPUYECKUM TOK"

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




O0001IeHrEe U cUCTEMaTU3 AU

159 3HaHu# 1o Teme "Toku B 12.05 Bubmorexa LIOK
" https://m.edsoo.ru/3d40077a
pa3IMYHBIX cpeaax
O0001IeHrEe U cUCTEMaTU3 AU Eu6 OK
160 3HaHUHU 110 TeMe "MarauTHoe 13.05 nbmmorexa L
" https://m.edsoo.ru/3b4c06ae
oJje
PesepBusblil ypok. O000IIEHNE 1
P P . bubnuorexa [JOK
161 cUCcTEMaTH3allMs 3HAHUI IO TEME 14.05
" " https://m.edsoo.ru/053e2248
DNeKTpOMarHuTHas UHIYKINS
PesepBusblil ypok. O0001IIEHNE 1
P P . bubnuorexa [JOK
162 cucTeMaTu3als 3HaHUI 10 TeMe 15.05
" " https://m.edsoo.ru/d6310bfd
MexaHu4decKre KOJIe0OaHns
PesepBusblil ypok. O000IIEHNE 1
P P o bubmuorexa [JOK
163 CHCTEMATHU3AINA 3HAHUH 110 TEME 15.05
" " https://m.edsoo.ru/5e2bb83d
DneKTpOMarHuTHBIE KOJIeOaHus
PesepBHelit ypok. O600111eHNE U
164 cUcTeMaTu3alys 3HaHUM 1o TemMe 18.05 bubmuorexa [JOK
"MexaHUYeCcKUe U ' https://m.edsoo.ru/96a7a2dd
AJIEKTPOMAarHUTHbIE BOJIHbI"
PesepBusblil ypok. O0001IIEHNE 1
P P N bubmuorexa [JOK
165 cucTeMaTu3alus 3HaHui o TeMe 18.05
" " https://m.edsoo.ru/52ad1603
Onrtuka
PesepsuEblil ypok. O000IIEHNE 1
P P N bubnuorexa [JOK
166 cucTeMaTHu3alus 3HaHui 1o TeMe 19.05
" " https://m.edsoo.ru/Sbec1c65
OcHoBrl CTO
PesepsuEblil ypok. O000IIEHNE 1
P P . bubnuotexa [JOK
167 CHCTEMATH3AINA 3HAHUH 110 TEME 19.05

"KopnyckynsipHO-BOJTHOBOM

https://m.edsoo.ru/f7¢59d38




nyanu3m"05

PesepBHelil ypok. O000ICHHE 1

168 CHCTEMAaTH3aIus 3HAaHUH I10 TeEME 1 20.05 Enbmmorexa IOK
" " https://m.edsoo.ru/1£511654
dusnka atoMma
PesepBHeIil ypok. O000IICHHE 1
169 cHUCTeMaTHu3aIvs 3HaHUH 110 TeMe | 21.05 bubmuorexa [JOK
"®u3uKa aTOMHOTO Spa U ' https://m.eds00.ru/905c¢5¢ce0
3JIEMEHTAPHBIX YaCTHUIL"
PesepBusblil ypok. O000IIEHNE 1
P P o bubmuorexa [JOK
170 cucTeMaTH3als 3HaHUI 10 TeMe 1 22.05
" " https://m.edsoo.ru/2bffb94c
DneMeHTH! acTpO(hU3HKH
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYEHUKA:

1. Yueonuxk MsakumeB I'.S1.®unka.10 knacc:yqeo.as
o0meo0pa3oBaT.opranu3anmii:0a3oBblii U yriayoaeHabiid yposuu/I'. 5.
MskumeB, b.b.byxoBues,Corckuii-M.: IIpocBemenne 2020

2. PoimkeBnu ,A.Il.®u3uka.3agaunuk. 10-11xi.:mocodue ast
o0meooOpaszoBat.yupexaenuii/M./Ipoda.2021.

3. Mapon A.E.Mapon E.A./lunakrnieckne MaTepuaJibl K
yueOHUKaM.0a30Bblil U yruay0uaeHHblid ypoBenb.0OOO0«dpodar».2023.

4. ®usuka.l0 kiaacc.Jlaboparopubie padoTbl. KOHTPOJILHBIE
3apanus.Caparos:Jluueii, 2025

S. Yueonuk Msaxumes I'.Sl.®@unka.11 kiacc:yued.nis
o0ueoOpasoBaT.opranu3annii:0a30Bplil U yriayoaeHubid yposuu/I'.51.
MskuieB, b.b.byxosues,B.M.Uapyrun-M.: IIpocBemenne 2020

6. PoimkeBunu ,A.Il.®Pu3uka.3agaunuk. 10-11xi.:mocodue ast
o0meodpaszoBat.yupexaenuii/M./Ipoda.2021.

7. Mapon A.E.Mapon E.A./IlugakTnyeckue Mmarepuabl K
y4eOHMKaM.0a30BbIH U YIi1y0JeHHbId ypoBeHb. OO0 «/Ipodar».2023.

8. ®usuka.ll kiaacc.JlabopaTopubie padoTbl. KOHTPOJILHBIE

3apanus.Caparos:JjIuueii, 2025



METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA:

Bouakos B.A.

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

Caypos I0.A.

®uukalloypounbie pazadorku.11 kiacc:mocodue AJs1 yunresei

o0meodpasoBar. Yupexaennit/F0.A.Caypos.-M.:IIpocBemenune,2021.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

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