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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mno ¢uszmke Ha YpoBHE cpeaHero oOiero o0pa3oBaHus pa3paboTaHa HA OCHOBE TMOJIOKEHUN U TPeOOBAHMM K
pe3yspTaTaM OCBOEHMsSI OCHOBHOHM 00pa3zoBaTenbHOM mnporpammsbl, npeacraBieHHbix B ®I'OC COO, a Ttakxke ¢ ydé€rom
dbenepasibHON paboueidt mporpamMmbl  BocmuTaHus W KoHmenmmm mnpenogaBaHus ydeOHOro mpeamera «dDusnkay B
oOpa3oBaTenbHBIX Opranu3zanusax Poccuiickoit denepannu, peaan3yonx OCHOBHbIE 00pa30BaTeIbHbIE POTPAMMBI.

[IporpaMmma no ¢Qusuke omnpenenser o0sA3aTeNbHOE NPEIMETHOE COJEp)KaHUE, YCTAHABIUBAET PEKOMEH]IyEMYIO
MOCJIE0BATEIBHOCTh U3YUEHHUS TEM U Pa3JIeloB yueOHOro MpeAMETa ¢ y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H,
JIOTUKU y4eOHOTro Ipolecca, BO3pacTHBIX 0coOeHHOCTel oOyuatonuxcs. [Iporpamma no ¢gusuke naét npeacTaBieHue O 1 eIsX,
coJiep KaHuM, 0011l cTpaTeruy 00y4eHHsl, BOCIIUTAHUS U Pa3BUTHUSL 00y4arOUIUXCs CpecTBaMU yueOHoro npeameta «Dusmka»
Ha yriay0in€HHOM YPOBHE.

N3yuyenne kypca (u3MKM yriayOiaEHHOrO YPOBHSI IMO3BOJISIET PEaM30BaTh 33Jaud MPOQPECCHOHATbHOM OpHEHTALUH,
HAIpaBJICHO Ha CO3JaHHE YCIOBUN MJi1 NPOSBIEHUS CBOMX HHTEIUIEKTYaJbHBIX M TBOPUYECKHX CIHOCOOHOCTEM KaXKIbIM
oOy4Jaronmcs, KOTopble HEOOXOAUMBI JUIsl IPOJOJIKEHUSI 00pa30BaHMs B OpraHU3alUsaX IpodeccuoHaIbHOro 00pa3oBaHUs 1O
Pa3IUYHBIM (PU3UKO-TEXHUYECKUM U MH)XEHEPHBIM CHEIUATbHOCTSM.

B nporpamme no ¢usuke ompenemnsioTcs IMIaHUPYEMble Pe3yibTaTbl OCBOEHHUS Kypca (DU3HKM HA YpPOBHE CPEIHETO
o0uiero oOpa3oBaHMs: JIMYHOCTHBIE, METAIlpeIMETHBIE, NPEAMETHbIE (Ha yriayOiaéHHoOM ypoBHe). HayduHo-meTononornyeckoi
OCHOBOM JUIs1 pa3paboTKu TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M NPEAMETHBIM pe3yJbTaTaM OO0ydYaroluxcs,
OCBOMBIIMX MPOrpaMMmy mo (U3MKe Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHUs HAa yriayOJIEHHOM ypOBHE, SIBISIETCS CUCTEMHO -
NEATEIIbHOCTHBIN MOAXO/.

[TporpamMma no pusmKe BKIIOYAET:

IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKHU Ha YIIIyOJIEHHOM ypOBHE, B TOM YHCIIE NMPEAMETHbIE PEe3yJIbTaThl MO
rojiaM oOy4eHUs;

coziepkanue yueoHoro npeamera «dPusnka» o rojgaM 00ydeHusl.

[Iporpamma no gu3rke UMeeT MPUMEPHBIN XapaKTep U MOXKET ObITh UCMOJIb30BAHA YUUTEIAMU (PUUKHU TSI COCTABICHUS
CBOUX pabOUYnX MPOTPaAMM.



[Iporpamma no (u3MKE HE CKOBBIBAET TBOPYECKYIO WHULHMATUBY YUYUTENEH M MPEAOCTABISIET BO3MOMXHOCTH IS
pealn3aluy Pa3NAYHBIX METOAMYECKUX IMOAXOJ0B K TpEenojaBaHvio (U3MKKM Ha YriayOJIEHHOM YPOBHE NpPHU YCIOBHUH
COXpaHEHUs 00s3aTETFHOM YacTH COJIepP KaHus Kypca.

dusuka Kak Hayka o HauOoJjiee OOIIMX 3aKOHAaX MPUPObI, BBICTYNAas B KaueCTBE y4eOHOro MpeAMETa B IIKOJE, BHOCUT
CYLIECTBEHHBIN BKJaJ B CUCTEMY 3HaHMM 00 okpyxarouieM mupe. lIIkonbHbII Kypc (U3MKM — cHCTEMOOOpa3yroLuil 1is
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TMOCKOIBbKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE IMPOIECCOB W SIBICHUHU,
U3y4aeMbIX XUMHUEW, Ouonoruei, ¢usmueckoil reorpadueil m actpoHoMmuen. lMcrnonp30BaHHE W AaKTUBHOE NPUMEHEHUE
(bU3UYEeCKUX 3HAHUHN OMPEETIIO XapaKTep U OypHOE pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTHI B cepe SHEPTeTHKHU, TPAHCTI OPTa,
OCBOEHUSI KOCMOCA, MOJTYYEHHsI HOBBIX MaTepUaloB ¢ 3aJaHHBIMU CBOWCTBaMHU. 3yueHue pu3nku BHOCUT OCHOBHOM BKJIAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa 00ydaromierocs, B GOpMHUPOBAHUE YMEHUN MPUMEHATh HAYYHBIH METOA
MO3HAHUS MIPU BBINIOJHEHUN UMHU Y4E€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeIHEro 0011ero o0pa3oBaHus MOJOKEH Pl UJIeH, KOTOPbIe MOYXHO paccMaTpyBaTh
KAaK IPUHLIUIBI €0 TOCTPOEHUS.

Hoea yenocmuocmu. B cOOTBETCTBUM C HEU KypC SIBJIAETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX
pazzenoB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIIACCHUECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoesa z2enepanuzayuu. B coOTBETCTBMM C HEMl Marepuan Kypca (U3HKKM OOBEAMHEH BOKPYT (DU3MYECKUX TEOPHil.
Benymum B kypce siBisieTcsi GOpMHpPOBAHUE MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U MOJIE.

Hoen zymanumapuzayuu. EE peanuzauus npeamnojaraeT HCIOJb30BAHUE T'YMAHUTAPHOTO MNOTEHIHUana (U3HYECKOM
HAyKH, OCMBICIICHUE CBSI3M PAa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKKE€ C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJOTUYECKUMHU MPOOIEMaMHU.

Hoea npuknaonon nanpaenennocmu. Kypc pusuku yriiyoi€HHOrO ypOBHS MpeAroJiaraeT 3HAKOMCTBO C IIUPOKUM
KPYTOM TEXHHUYECKHMX W TEXHOJOTMYECKUX NPUJIOKEHHH W3YYEHHBIX TEOpUW M 3aKOHOB. IIpu 3TOM paccMmarpuBaroTcsi Ha
ypOBHE OOIIMX MPEJCTABICHUN U COBPEMEHHbIE TEXHUUECKHE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs MOCPEACTBOM BBEACHHUS 3JEMEHTOB COJEPKaHUS, IMOCBSIIEHHBIX SKOJOTMYECKHM
npo0sieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBl C PAa3BUTHEM TEXHUKM M TEXHOJOIHMM, a Takke OOCYXAEHHsS MpoOieM
PalMOHAIIBHOTO MPUPOIOTOIB30BAHMS M SKOJIOTUUECKONH O€30aCHOCTH.



OcBoeHue cozepKaHus MPOrpaMMbl MO (PU3MKE JTOJHKHO OBITH MOCTPOECHO HAa MPUHILMIAX CUCTEMHO -AESITEIBHOCTHOIO
nonxona. [ns ¢usuku peanuszanusi STUX MPUHLIUIOB 0a3UPyeTCs Ha HCIOJB30BAHUU CAMOCTOSITEFHOTO AKCIIEPHUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIomero (axkropa ydebHoro mporecca. s yrmyOn€HHOrO ypoBHS — 3TO CHUCTEMa CaMOCTOATEIHHOTO
YUYEHHYECKOT0 DKCIEPUMEHTA, BKIIIOYAIOMIETO (POHTAIbHBIE YUYEHMUYECKHE OMbITHI NpPH H3YYeHHMH HOBOTO MaTepuala,
nabopaTopHble paboThl U pabOTHl pakTUkyMa. [Ipu 3TOM BO3MOXKHBI J1Ba crioco0a peain3anuu Gu3nueckoro rnpakrukyma. B
MEPBOM CJIy4ae MpPakTUKyM npoBoauTcs oo B KoHile 10 u 11 kinaccoB, mubo mocie nepBoro U BTOPOro MoayroAuil B KakJ10M
U3 3THUX KJ1accoB. BTopoii crnoco0 — 3To uHTerpanus padoT NpakTUKyMa B CUCTEMY Ja0OpaTOPHBIX padO0T, KOTOPbIE TPOBOJSATCS
B Ipoliecce u3ydeHus pasaena (temsi). [Ipu aTom moa paboTtamu MpakTUKymMa MOHMMAETCS CAMOCTOATENLHOE UCCIIEI0BAHUE,
KOTOPOE MPOBOAMTCS IO PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BIIa O€3 OIIAaroBO MHCTPYKIIMH.

B nporpamme mo ¢usuke cucTteMa y4€HHYECKOTO JKCIEPUMEHTa, JJA0OpATOPHBIX padOT M MpaKTUKyma Mpe/ICcTaBlieHa
€UHBIM TMepeuHeM. BbpIOOp TeMaTuKu Uisl 3TUX BHUJOB YYECHHUYECKUX MPAKTHYECKUX PaOOT OCYIIECTBISAETCS y4aCTHHUKAMU
00pa3oBaTEILHOTO MPOIECcCa UCXOs U3 OCOOCHHOCTEN MOYPOUYHOTr0 TJIaHUPOBAHUS U OCHAIeHUs1 kabuHeTa pusuku. [Ipu sTom
oOecrieunBaeTcs OBIAJCHUE OOYYAIOMIMMHCS YMEHHUSMHU TPOBOJUTH NPSIMblIe W KOCBEHHBIE HW3MEPEHUS, HCCIEAOBAHUS
3aBUCUMOCTEH (PM3UUYECKUX BETUYMH U MIOCTAHOBKY OIBITOB TI0 MPOBEPKE MPEITIOKEHHBIX TUTIOTES.

bonpioe BHUMaHWE YHENAETCA PELUICHUIO PACUETHBIX M KA4YECTBEHHBIX 3amad. [Ipum 3ToM 1o pacu€THBIX 3axay
MPUOPUTETOM SABIISIFOTCSA 3aJa4d C SIBHO 33JaHHOM M HESBHO 3aJaHHOW (PU3MYECKON MOJEINbI0, MO3BOJISIONINE MPUMEHSThH
M3YYEHHBIE 3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszzelia Kypca, TaK U MHTETpUpys MPUMEHEHUE 3HAHWWA U3 pa3HbIX
paznesnoB. JlJig Ka4eCTBEHHBIX 3a7]a4 IPUOPUTETOM SIBIIIOTCS 3a/IaHUs HAa 00BSICHEHUE/TIPeIcKa3aHne MPOTEKaHUs (PU3MUIECKUX
SBJICHUA W TIPOLIECCOB B OKpYXKAlolleHd >KU3HU, TpeOyromue BbhIOOpa (HU3MYECKON MOJENH [JIsl CHUTyallud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootBerctBum ¢ tpedoBanusiMu ®I'OC COO k MaTepuadibHO-TEXHUUYECKOMY 00ECTeYeHHI0 yueOHOro mpoiiecca Kype
bu3uKn yrayOaEHHOTO YPOBHS HA YPOBHE CpeIHEro o0mero oOpa3oBaHUS JODKEH HM3ydaThCSd B YCIOBHSX MPEAMETHOTO
kabunera. B xaOunere GuU3uMKM NODKHO OBITH HEOOXOIUMOE JIA0OPATOPHOE OOOPYIOBAHME JJISi BBITIOJIHCHUSI YKa3aHHBIX B
nporpaMMe Mo (pU3MKe yYEHHYECKHX OIMBITOB, JTAOOPATOPHBIX pabOT M pabOT MPaKTHKyMa, a TakkKe JIeMOHCTPAIMOHHOE
o0opy10BaHUE.



JlemoHCTpanmoHHOE 00OpyaoBaHHEe (OPMHUPYETCS B COOTBETCTBHHM C NPHHIIUIIOM MHHUMAIBHOW JOCTATOYHOCTH U
oOecrieuynBaeT MOCTAaHOBKY MEPEUNCICHHBIX B MTPOTPaMMeE 10 (hU3UKE KITFOUEBBIX IEMOHCTPAITUH IS HCCIEA0OBAHUS N3YIaeMbIX
SIBJICHUH | TIPOIIECCOB, SMITUPUIECCKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTopHoe 00opyAOBaHHE 7Sl YUCHUYECKUX MPAKTUYECKUX Pa0OT GOpMUPYETCs B BUJIE TEMATUYECKUX KOMIUIEKTOB U
oOecrieunBaeTcss B pacu€re OJHOrO KOMIUIEKTa Ha JBYX oOOydaromuxcs. TemaTHueckue KOMIUIEKThI J1abopaTopHOTro
000pyI0BaHUS JOJKHBI OBITh MOCTPOCHBI HAa KOMITJIEKCHOM HCIIOJIb30BAaHUU aHAJIOTOBBIX M ITU(GPOBBIX NMPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ IM(PPOBBIX JIAOOPATOPHUIA.

OCHOBHBIMHU TIEJIIMH U3y4eHUS PU3UKH B 00IIeEM 00pa30BaHUU SBIISIOTCS:

dbopMHupoBaHUE UHTEpPECa W CTpEeMJICHUsS OOy4YaroIMXCS K HAy4YHOMY H3YYEHHUIO TMPHUPOJBI, PpPa3BUTHE UX
WHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

pa3BUTHE TMPEJCTABICHUN O HAaydyHOM METOAE€ MO3HaHUS U (OPMUPOBAHUE HCCIIEIOBATEIILCKOTO OTHOIICHUS K
OKPY’KAIOITUM SIBJICHUSIM;

(dbopMHUpOBaHUEe HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJibTaTa U3yuyeHUsS OCHOB CTPOCHHUS MAaTepuu U (PyHJIaMEHTAIbHBIX
3aKOHOB (PU3UKHU;

(dhopMupoBaHUE YMEHUI OOBIACHSTH SIBJICHHS C UCIIOJIH30BaHUEM (DU3UUECKUX 3HAHUN U HAYYHBIX JJOKA3aTEIbCTB;

(dhopMupoBaHUE NMPECTABICHUN O poiu (GU3UKU JIJIs1 PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUIA;

pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX cepax Oyayiiel npodhecCHOHAIBHOW NESITEIHbHOCTH, CBS3AaHHBIX C (PU3HKOM,
MOITOTOBKA K JATbHENIIIEMY 00YUYEHHUIO B 9TOM HAIPABJICHUH.

JlocTikeHre 3TUX 1eTiel 00ecTieunBaeTCsl PEIICHUEM CIISAYIONIUX 3a/1a4 B MPOIIECCe M3YUYEeHHS Kypca (PU3UKN HA YPOBHE
cpeaHero oo1iero oopa3oBaHus:

MPUOOPETEHUE CUCTEMBbI 3HAHUM 00 OOIMMX (PUIMUECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSAX, BKIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPO(PU3HKH;

dbopMHupoBaHUEe YMEHUW MPUMEHATH TEOPETHUUECKUE 3HAHMS NI OOBSICHEHUS (DU3MYECKUX SBJICHUN B MPUPOJEC U IS
MPUHATHUS TPAKTUYECKUX PEIICHUN B IOBCETHEBHOMN KU3HU;

OCBOCHME CIOCOOOB PEIICHMs Pa3IM4HbIX 33Jlad C SABHO 3aJaHHOW (M3HUYECKOW MOJENbIo, 3a7ad, MOApPa3yMeBaIOIINX
CaMOCTOSITeNIbHOE CO3/1aHKe (PU3UIECKON MOJIEIH, aICKBATHOM YCIOBUSIM 3aJ1aui, B TOM YHUCJIE 3a/1ay WHKEHEPHOTO XapaKkTepa;



MOHUMaHWe (PU3NYECKUX OCHOB W TPUHIIMIIOB JCUCTBHUS TEXHHYECKUX YCTPOWCTB M TEXHOJOTHUYECKHX IMPOIECCOB, UX
BIIMSTHUS Ha OKPYXKAIOIIYIO CPEY;

OBJIAJICHHE METOJJaMU CAMOCTOATEIBHOTO IUTAHUPOBAHUS U TPOBEACHUSA (UBNYECKUX SKCIIEPUMEHTOB, aHaau3a H
MHTEpIpEeTaluy HHHOPMAIIIH, OTIPEIETIEHUs JOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

CO3/[aHUE YCTIOBUH JJIsl Pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEI0BATEIHCKON, TBOPUECKOM A TENbHOCTH;

pa3BUTHE HHTEpeca K chepaM MpoecCuOHATBHON ASATEIBHOCTH, CBI3aHHON ¢ (PH3UKOM.

B cootBerctBum ¢ tpedoBanusimu GI'OC COO yrayOn€HHBIM ypoBeHb H3ydeHHs] yuyeOHOro mpeamera «Dusnka» Ha
YpOBHE cpenHero oOmiero oOpa3oBaHMsl BbIOMpaeTcs OO0Yy4YalOIUMHKCS, TUIAHUPYIONIUMHU MPOJIOJDKEHHE O0pa3oBaHUs I10
CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIS.

Ha uzyuenue ¢usuxu (yriayOiaEHHBIN ypOBEHb) Ha YPOBHE cpeaHero oodiiero oOpazoBanus orBogutcs 340 gacos: B 10
kimacce — 170 gacoB (5 yacoB B Heaeno), B 11 kmacce — 170 gacoB (5 9acoB B HEACIIO).

[Ipenyaraemelii B mporpamMme 1mo (pu3nKe mepedeHb Ja00OpaTOPHBIX U MPAKTHYECKUX PAOOT SBISIETCS PEKOMEHIOBAHHBIM,
YUUTENb JIeTTaeT BBIOOp TMPOBEJAEHUS JA0OpAaTOPHBIX pabOT W OMBITOB C YYETOM WHIUBUIYAIBHBIX OCOOEHHOCTEH
00yJarommxcs.



COILEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTOA MO3HAHUS NPUPOBL.

®dusuka — ¢QyHIaMEHTallbHas Hayka O mnpupojae. HayuHblii MeTOA TMO3HAHUS W METOJbl HCCIENOBAaHUS (U3NUYECKUX
SIBJICHUM.

DKCIIEpUMEHT U TEOpUs B IIpOLECcCe NMO3HaHUs Npuposl. Habmoaenue u skcrepuMenT B (hU3MKe.

Cnoco0Obl u3MepeHus: (PU3UYECKUX BEJIMYMH (aHAJIOrOBblE M IU(GPOBBIE M3MEPUTEIBHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYUKOBBIE CHCTEMBI).

[TorpemnocTu n3mMepeHuil puU3ndecKux BeIMUrH (a0COIIOTHASA U OTHOCUTEIIbHAS).

MonennpoBanue (U3NUECKUX SIBICHUNH M MpPOLECCOB (MaTepuanbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, HACaIbHas
KUJKOCTh, WJICaNIbHBIA Ta3, TOUYECUHBbIA 3apsia). ['unore3za. OuU3NUECKU 3aKOH, TPAHMIBI €r0 MPUMEHUMOCTU. Duznyueckas
TEOPHSL.

Ponb 1 MmecTo pu3uku B popMUPOBAHMHM COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B IPAKTUYECKON AESATENbHOCTHU JHOJEH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomot, npaKmuKym.

W3mepenue cuiibl TOKa U HANpsHKEHUS B LIEMH MOCTOSHHOTO TOKA MPHU MOMOIIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX
pruOOPOB.

3HaKoMCTBO ¢ 1u(ppoBoil nabdoparopueir no ¢usuke. I[Ipumepsl u3MepeHus (U3NUECKUX BEJIWYUMH MPU MOMOUIA
KOMIIBIOTEPHBIX TATYUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBuxkeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBMXKEHNA. CucTeMa OTCUETA.

[Ipsimas u oOpaTHas 3aJla4l MEXAHUKHU.

Pannyc-BexkTop MaTepuaabHON TOYKH, €r0 MMPOEKIIMU HA OCU CUCTEMBI KOOpAuHAT. Tpaekropus.

Ilepemenienune, CKOpOCTh (CperHsAsl CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHHE MATEPUATIbHON TOYKH, UX MPOEKIHU
Ha OCH CHUCTeMBI KoopauHaT. CJI0KEHNE NIEPEMEIICHUN U CII0)KEHUE CKOPOCTEM.



PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKCHHE. 3aBUCHUMOCTh KOOPJIUHAT, CKOPOCTH, YCKOPEHUS U MYTH
MaTepUaTbHOU TOYKH OT BPEMEHHU U WX rpaduKH.

CBoOogHOE maneHue. YCKOpeHHe CBOOOAHOTO majaeHus. JIBrkeHue Tena, OpOIIEHHOTO MOJ yrioM K TOPH3O0HTY.
3aBUCUMOCTH KOOPJUHAT, CKOPOCTH M YCKOPEHUSI MaTEPUAIIbHON TOUKH OT BPEMEHU U UX IPaPUKH.

Kpuponuneitnoe npmxenue. /[BrkeHrne MaTepuaibHOM TOYKU 110 OKPYKHOCTH. YTJIOBas U JIMHEWHas ckopocTh. [lepuon u
gacToTta oOpamenus. lleHTpocTpemuTenbHOe (HOPMabHOE), KacaTellbHOE (TaHTEHIIMAJIbHOE) W TOJHOE YCKOPCHHE
MAaTEPUAIbHON TOUKHU.

TexHnueckue yCcTpocTBa M TEXHOJIOTHUYECKUE MPOIECCHI: CIIUAOMETP, IBHXKEHUE CHAPSIOB, IEMHbIC, IIECTepEHYATHIE U
pEeMEHHBIE Mepejauu, CKOPOCTHBIC JTUQTHI.

Jlemoncmpayuu.

Mopenb cucTeMbl 0TCYETa, HILTIOCTPAIU KHHEMATHUECKUX XapaKTePUCTHK JBIKCHUS.

CnocoOblI ucciief0BaHus IBKEHUH.

NnmrocTpanus npeaenbHoro nepexo/ia U u3MepeHrne MrHOBEHHOM CKOPOCTH.

IIpeoOpazoBanre NBUKEHUN C HCIIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Te B BO3AyXE U B pa3pe:KEHHOM MPOCTPAHCTRE.

Hab6nronenue nBmkeHus Tena, OpOIICHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

HampaBnenue CKOpOCTH TIPH IBIKCHHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHuUeE MyTel, TPaeKTOPUH, CKOPOCTEHN ABUKEHUS OJTHOTO M TOTO K€ Tejla B pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padvomul, npaKmuKym.

N3yueHnne HEpaBHOMEPHOTO JBMKEHUS C IICJIBIO OMPEIEIICHIS MTHOBEHHON CKOPOCTH.

N3mepenne ycKopeHus Py MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUYKEHUH 10 HAKIIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TTyTH OT BPEMEHU TMPU PAaBHOYCKOPEHHOM JIBUKECHUMU.

N3mepenne yckopeHus: CBOOOTHOTO MaieHHs (PEKOMEHI0OBAHO MCTIOIh30BaHNEe TU(PPOBOIL TabopaTopun).

N3yuenue JnBWXKEHUS Tena, OpOIIEHHOrO TOpH30HTAIbHO. [IpoBepka TruMOTE3bl O NPSMOM  MPOMOPIMOHATBEHOM
3aBUCHUMOCTH MEXKIY NAJTbHOCTBIO MOJIETA U HAYaJIbHOM CKOPOCTHIO TENA.

N3yuenune aABUKEHUS TeNa 10 OKPYKHOCTH C MOCTOSITHHON IO MOJTYJIIFO CKOPOCTHIO.



HccnepoBanue 3aBUCUMOCTH IeproAa OOpalieHus] KOHUYECKOI0 MasTHUKA OT €ro NapaMeTpOB.

Tema 2. /lunamuxa.

IlepBoiii 3akoH Hprotona. Mueprumaneubie cuctemsl orcuéra. [IpmHnmn otHocuTensHOCTH ['anunes. HemnepunanbHbie
CUCTEMBbI OTCUETa (OlIpesieTICHUE, IPUMEPHI).

Macca Tena. Cwia. [IpyuHmn cyneprno3unuy Cuil.

Bropoi 3akoH HproToHa 1151 MaTepruanbHOM TOYKH.

Tpetuit 3akoH HproTOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJEHTHOCTh TPABUTALIMOHHON 1 HHEPTHOM MacCBhl.

Cuna T1spkecTH. 3aBUCHMOCTb YCKOPEHHS CBOOOJHOTO TMaJeHHs OT BBICOTHl HAJ TOBEPXHOCTbIO IUIAHETHI U OT
reorpadudeckoil mupoThl. J[BrkeHre HeOEeCHBIX Te U UX CIyTHUKOB. 3akoHbl Kermepa. [lepBast kocmudeckasi CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, nBmxyierocs ¢ yCKOpEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuiia TpeHHMs CKOJIbKEHUS W cuia TpeHus nokod. Koadduument tpenus. Cuna
COIIPOTHUBIICHUSA IIPU ABUKEHHUU TeJIA B )KUIKOCTH WM Tas3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBLHOIO JBUKCHU 5.

Hasnenue. ['mapocratuueckoe napienue. Cuna Apxumena.

TexHuyeckne ycTpouCTBAa U TEXHOJOTHUECKUE MTPOLIECCHI: TOAIINUITHUKH, TBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaGnronenue nBM>XeHMs Tell B MHEPIUAIbHBIX U HEMHEPLUUAJIbHBIX CUCTEMAaX OTCUETA.

[TpyHIMIT OTHOCUTEIBHOCTH.

Kauenne nByX HWIMHAPOB WM IIAPOB Pa3HOW MACChl C OJMHAKOBBIM YCKOPEHUEM OTHOCUTEIBHO HEHHEPLHUAIBHOU
CHUCTEMBI OTCYETA.

CpaBHEHHE paBHOAEWUCTBYIOLIEH INPWIOKEHHBIX K TEJy CHUJI C IMPOU3BEAECHUEM MAacChl Tejla HAa €ro yCKOPEHUE B
MHEPLUHUAIBHONU CUCTEME OTCYETA.

PaBeHCTBO cwil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOICUCTBUS TEI.

N3mepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MMAJICHUH.

[{eHTpOOEKHBIE MEXAHU3MBI.



CpaBHEHME CHII TPEHUS TTOKOS, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenrie paBHOAECHCTBYIONIEH CUII IPU IBMXKEHUM OpyCKa MO0 HAKJIOHHOM MIOCKOCTH.

[IpoBepka rumnore3sbl 0 HE3aBUCUMOCTH BPEMEHHU JIBUKEHHUS OpyCcKa MO HaKJIOHHOM TIOCKOCTH Ha 33JIaHHOE PACCTOSIHUE OT
€ro Macchl.

HccnenoBanue 3aBUCIMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U PE3HHOBOM 00pasiie, OT ux nedopMaiuu.

N3ydenne NBUKEHUSI CUCTEMBI TEJ, CB3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JIETKUil OJI0K.

H3mepenne ko3 GuireHTa TpeHus 10 BEIMYUHE YIIIOBOro KodpduineHTa 3aBUCUMOCTH Frp(N).

UccnenoBanue nBrkeHust Opycka 10 HAKJIOHHOM TNIOCKOCTH € IEPEMEHHBIM KO3(PPUITUEHTOM TPEHUS.

N3ydeHnne nBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AolcomtoTHO TBEpAOe Teno. [loctynaTenbHoe M BpamatelibHOE JBUKEHUE TBEPIOTO Teiaa. MOMEHT CUIIbl OTHOCUTEIBHO
ocu BpauleHus. [1neuo cunbl. CioxeHne Cuil, MPUIIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOIO TeEIA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3INuHOE PaBHOBECHE.

TexHu4yeckne ycTpoMuCTBAa U TEXHOJIOTHYECKUE MTPOLIECCHI: KPOHIITENH, CTPOUTENBHBIN KPaH, PEMIETYAaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

Y cIi10BUSL paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmMuKym.

HccnenoBanue ycioBur paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLICHU.

KoHcTpyrnpoBanne KpOHIITENHOB U PACUYET CUII YIPYTOCTH.

N3ydenune ycTONYNBOCTH TBEPAOTO TEJIA, UMEIOLIErO IUIOIAAb OOPHI.

Tema 4. 3akonvl coxpanenusn é mexaHuke.

NmMnynbc MaTepuanbHON TOYKH, CUCTEMBI MaTEPUAIBHBIX TOUEK. L[EHTp Macc cUCTEMBI MaTEpUANIBHBIX TOYEK. Teopema o
JIBUKEHUHM IIEHTPa Macc.

NmMnynbe CUITbl U UBMEHEHUE UMITYJIbCA Tea.



3aKOH COXpaHEHHUs UMIYJIbCA.
PeakTuBHOE NBUKEHUE.

MoMeHT nmnyJibca MaTepuanbHOM TOUKH. [IpencraBienne o COXpaHEeHM MOMEHTA UMITYJIbCA B LIEHTPAIBHBIX ITOJISIX.

Pabora cuibl Ha MajoM M Ha KOHEYHOM nepeMelieHnu. I'padudeckoe mpencraBieHre padoThl CUIIBI.

MoOIHOCTb CHIIBI.

Kunernueckas s3Heprusi MaTepuaibHON TOUKU. Teopema 00 N3BMEHEHNH KUHETUYECKOM SHEPTUU MaTepUaIbHON TOUKH.

[loTeHnManbHBIE W HEMOTEHUWANBbHbIE CWibl. [loTeHnmanbHas odHeprus. IlloTeHnManbpHAas DdHEPIUSA  yHpPyro
nepopMupoBaHHON NpykuHbI. [loTeHIInanbHast S3HEprust Tejla B OAHOPOJHOM IrpaBUTAllMOHHOM noJje. [loTeHnuanbHas sHeprus
TeJa B TpaBUTAILIMIOHHOM I10JI€ OAHOPOJHOTO 11apa (BHYTpHU U BHE 11apa). Bropas kocmuueckast ckopocTb. TpeTbs KocMudeckas
CKOpOCTb.

CBs3p paOOThl HEMOTEHLUUAIBHBIX CHJI C W3MEHEHHMEM MEXaHUYECKOM HSHEpPruu CHCTEMBbl TeJ. 3aKOH COXpaHEHUs
MEXaHWUYECKON IHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMS.

VYpaBHeHnue bepHyin 1 uaeanbHOM )KUJIKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: JBHKEHUE PAKET, BOAOMET, KOMEpP, MPYKUHHBINA IMHCTOJIET,
TUPOCKOII, (PUTYpHOE KaTaHWE HAa KOHbKaX.

Hemoncmpauuu.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE ABHKEHUE.

HN3mepenne MOITHOCTH CUJTBI.

N3meHeHne aHeprun TeJia Mpy COBEPIICHUN PAOOTHI.

B3auMHbIe npeBpamieHus KMHETUYECKOM M MOTEHIUAIbHOW SHEPrUil IMPU ACUCTBUHU HA TEJIO CUJIBI TSKECTH U CHUJIBI
YIIPYTOCTH.

CoxpaHeHue SHEePTUU MPU CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomovt, npaKmuKym.
N3mepenne nmnyiibca Tena o TOpMO3HOMY ITyTH.

I/IsMepeHHe CWJIbI TATHU, CKOPOCTH MOACIIN 3H€KTpOMO6I/IH${ N MOIIHOCTH CHUJIbI TATH.



CpaBHEHME U3MEHEHHSI HIMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJACHUCTBHH.

N3mepeHne KHHETUYECKOM YJHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUS TOTEHIIMAIBHON SHEPTUU TIPYKUHBI C pAOOTON CUIIBI TPEHHUSI.

Omnpenenenne pabOThI CUITBI TPEHUS TIPH IBXKEHUH TeJla TI0 HAKJIIOHHOM IIIOCKOCTH.

Pazgea 3. MosekyaspHas pU3NKa ¥ TEPMOAUHAMMKA.

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUUECKOU MeopUU.

OcHoBHBIE TIOJNIOXKEHUST MoJieKysipHo-kuHeTndeckoit Tteopun (MKT), wux omnbitHoe ob6ocHoBanue. uddysus.
bpoyHOBCKkOe nBrkeHUE. XapakTep ABUKCHUS U B3aUMOJCUCTBUS YACTHUI] BelleCTBA. MoJEIU CTPOEHHUsI Ta30B, )KUIAKOCTEN U
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeniel. Macca u pasmepsl Mojiekyna (atomoB). KomnuecTBo
BeniecTna. [locrosanas ABorapo.

TennoBoe paBHoBecue. Temneparypa u crnocooOsl €€ uzmepenus. [llkana remnepatyp Lenbcus.

Mogenp wuaeanbHOro rasa B MOJICKYJISIPHO-KMHETHYECKOM TEOPUM: YaCTULbl ra3a JBWXKYTCA XAaOTUYECKH U HE
B3aMMO/JICMCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamneiipona. AGcooTHas Temreparypa (mkana temmnepatyp KenbBuHa).
3akon [lanbroHa. M3ompouecchl B MAEATBbHOM ra3e C MOCTOSHHBIM KOJMYECTBOM BellecTBa. I'paduueckoe mpeactaBieHUE
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MeXAy JaBICHHEM M CpEJHEW KHHETUYECKOW HHEpPrueld MOCTYyHaTeIbHOTO TEIJIOBOTO JBUKEHUS MOJEKYI
UJI€aJIbHOTO ra3a (OCHOBHOE YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACATBHOTO ra3a).

CBs13b aOCOIOTHOM TeMIIepaTypbl TEPMOJIMHAMUYECKONW CUCTEMBI CO CpEeHEN KMHETUUYECKON AHEpruel MocTynaTeIbHOrO
TEIUIOBOTO JIBMXKEHUS €€ YACTHIL.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTHUECKUE MTPOLIECCHI: TEPMOMETP, OAPOMETP, MOITYyUCHHE HAHOMATEPHAJIOB.

Jemoncmpayuu.

Mopenu nBUKEHNs YaCTUL] BELIECTBA.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchbio peaibHOro OpOyHOBCKOTO ABUKEHUSI.

Huddy3us KuIKOCTEH.



Mopens onsita IlTepHa.

[IpuTsxeHre MOJIEKYI.

Mopnenu KpucTauIMYeCKUX PEMIETOK.

Hab6nronenue u vicciieoBaHue U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHUS TEIIOBOTO PABHOBECHS MPHU TETIOOOMEHE MEXKTy TOpPSUYEH U XOJIO0THOM BOAOH.

N3ydeHnne n30TepMrUyuecKoro mpoiiecca (PeKOMEHI0BaHO MCIIOIb30BaHue HU(PPOBOIL TabopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3ydeHnne nuzodbapHoro npoiecca.

IIpoBepka ypaBHEHHsI COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckass (T/Zl) cucrema. 3amaHue BHELIHUX YCJIOBHM ISl TEPMOAMHAMHYECKOW cHucTeMbl. BHemHue wu
BHYTpEHHHE napameTpsl. [lapameTpbl TepMOAMHAMUYECKON CUCTEMBI KAaK CPEAHUE 3HAYECHUS BEJIMYWH, OMUCHIBAIONIUX €€
COCTOSIHHE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamuku. CaMONpOM3BOJIbHAS pejlakcalus TEPMOAMHAMUYECKONM CHCTEMBI K TEIMJIOBOMY
PaBHOBECHIO.

Mopenb uneanbHOro raa B TepMOJAMHAMUKE — CUCTEMa YpaBHEHUM: ypaBHeHHe MenaeneeBa—KnaneiipoHa 1 BeIpaKeHHE
JUIsl BHYTPEHHEW >HEPrur. Y CIOBHUS MPUMEHHUMOCTH 3TOM MOJENH: HU3Kasl KOHLUEHTPALWsS YacTHUI], BHICOKHE TEMIIEPATypBHl.
BripakeHue 111 BHyTPEHHEN SHEPTruy OJHOATOMHOTO UAEAIBHOTO ra3a.

KBazucrarnueckue U HeCTaTUYECKUE MTPOLIECCHI.

DneMmeHTapHas paboTa B TepMoinHaMuke. Beranciienue padoTel o rpaduky npoiecca Ha pV-auarpamme.

Temnonepenaua kak cnocod M3MEHEHHs] BHYTPEHHEH 3HEPrUU TEPMOJUHAMUYECKON CHUCTEMBbl 0€3 CoBepIIeHUs! padOoThI.
KoHBeknus, TemionpoBOIHOCTh, U3TyYEHUE.

KomnuectBo Temmotel. Tenno€éMkoCcTh Tena. YaenbHass W MOJISIpHAs TEIUIOEMKOCTH BeElIeCTBAa. YpaBHeHHE Maliepa.
VY nenbHas TemiioTa cropaHus ToruBa. Pacuér konudecTBa TeIOTH IpH Temtonepenaye. [londarue 06 annabaTHOM mporecce.

[lepBbIii 3akoH TepMoAuMHAMUKHU. BHyTpeHHsas sHeprus. KonudecTBo TemoTsl U paboTa Kak Mepbl W3MEHEHHS
BHYTPEHHEW HEPTUH TEPMOJNHAMUYECKON CUCTEMBI.



Btopoii 3akOoH TepMOAMHAMUKHK [IJI1 PABHOBECHBIX IIPOIECCOB: YEpe3 3aJaHHOE PABHOBECHOE COCTOSIHHE
TEPMOJMHAMHUYECKON CUCTEMbI MPOXOIUT €IMHCTBEHHAs afinadaTa. AOCOIIOTHAS TeMIIepaTypa.

BTopoii 3akoH TepMOAMHAMUKH JJIsI HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO MepeaaTh TEIVIOTY OT 00jiee XOJIO0IHOIOo
Tena K 6osee Harperomy 6e3 komneHcanuu (Knaysuyc). HeoOpaTumMocTh MpUpOIHBIX MPOIIECCOB.

[Tpunnune! aecTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII/I. [ukm Kapno.

DKOJOTUYECKUE ACTIEKThI UCTI0JIb30BaHUS TEIJIOBBIX ABUraresieil. TermmoBoe 3arpsi3HeHUE OKPYKAIOIIEH CPEbI.

TexHnueckue ycTpoiCcTBa U TEXHOJOTHYECKUE MPOIIECCHI: XOJOAMIBHUK, KOHIUIIMOHED, TU3EIbHBIA U KapOIOPaTOPHBIN
JIBUTATENIU, TTapoBasi TypOUHA, TOJYyYEHHE CBEPXHU3KUX TEMIIepaTyp, YTHUIM3alUsS «TEIUIOBBIX» OTXOJOB C HCIHOJIb30BAHHUEM
TEIJIOBOTO HACOCa, yTHIIU3AIUS OMOOPTraHUYECKOTO TOTUIUBA JIJIsl BEIPAOOTKU «TETUIOBON» U DJICKTPOIHEPTHH.

Hemoncmpauuu.

N3meHenune TemmepaTypsl IpU auadaTUYECKOM PACIIUPEHUH.

Bo3znymHoe oruuso.

CpaBHeHUE yAENbHBIX TEIUIOEMKOCTEHN BEUIECTB.

CnocoObl U13MEHEHUSI BHYTPEHHEHW SHEPTHUH.

HccnenoBanue annabaTHOro npouecca.

KomnbroTepHbie MOJIEN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenue yaenbHON TEMIOEMKOCTH.

Uccnenosanue npoliiecca OCThIBaHUS BEIIECTRA.

UccnenoBanue anuabaTHOrO mporecca.

N3yuenne B3auMOCBSI3U SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJICUCTBUS U TEMIIEPATYPhI KUTICHUS KUIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoobl.

[Tapoo6pa3oBanue u KoHAeHCaNus. Vicmapenue u kumenue. Y qenbHas TerioTa napooOpa3oBaHus.

HacellieHHbIE M HEHAchIIEHHbIE Napbl. KauecTBeHHas 3aBUCHUMOCTh IUIOTHOCTH W JABJICHHS HACBIIICHHOTO Mapa OT
TeMIepaTypbl, UX HE3aBUCUMOCTh OT 00BbEMa HACHIIICHHOTO Iapa. 3aBUCUMOCTb TEeMIIepaTypbl KWUIICHHUS OT JaBJICHUS B
KUJKOCTH.



BnaxxHocTh Bo3yXxa. AOCOJIIOTHASI 1 OTHOCUTENbHAS BIAXKHOCTbD.

TBépnoe Teno. Kpucrannuueckue u amopdusbie Tena. AHU30TPOIUSI CBOMCTB KpucTaIIoB. [l1aBieHue u Kpucraain3aiusi.
VY nenpHas TemnoTa miaBneHus. Cyomumarus.

Hedbopmarnuu BEpaOrO Tena. Pactsokenue u cxatue. Casur. Moayns FOura. [penen ynpyrux aegopmManuii.

TeroBoe pacimmpeHre XUIKOCTEH U TBEPABIX Tel, OOBEMHOE W JIMHEHMHOE pacHIMpeHHe. AHTapMOHHM3M TEIJIOBBIX
KOJIEOaHMI YaCTUIl BEIECTBA KaK IPUYMHA TEIJIOBOTO PACUIMPEHHMS TeJl (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEpTUH B (Pa30BbIX NMEPEX0OIAX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HatskeHue. KoadduimeHnT mnoBepxHocTHOro HaTskeHMs. Kanwispuele sBienus. JlaBieHue moj
HCKPUBJIEHHOM MMOBEPXHOCTHIO KUAKOCTH. Popmyia Jlannaca.

TexHu4yeckre yCTpONUCTBA U TEXHOJIOTHYECKUE MTPOLECCHI: KUAKAE KPUCTAIIIBI, COBPEMEHHBIE MATEPHUAJIBI.

Hemoncmpauuu.

TeruoBoe pacimupeHue.

CBoiiCTBA HACBHIILIEHHBIX TAPOB.

Kunenue. Kunienue npy noHM>XEHHOM TABJICHUM.

N3mepenune criibl MOBEPXHOCTHOTO HATSIKEHUS.

OMBITHI C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumnsipasie saBiaeHusl.

Mopenu HEHPFOTOHOBCKOM KHUJKOCTH.

CnocoObl U3MEpPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U IJIABJICHUS KPUCTAIIIMYECKOTO BEIIECTBA.

Bunbr nedopmanuii.

Hab6nronenue manbix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmMuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIAKOCTEN.

N3mepenne yaenbHOM TENIOTHI NIJIaBICHUS JIBIA.



N3ydeHne CBOMCTB HACBIIIEHHBIX IAPOB.

N3mepennie abCOMIOTHOM BIIaKHOCTH BO3AyXa M OLIEHKA MAcChl MapOB B TOMEIICHHH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSIKCHHUS.

N3mepenne moayns FOHra.

HccnenoBanue 3aBUCUMOCTH AeOpMaliii PE3UHOBOTO 00pasiia OT MPHIIOKEHHOU K HEMY CHIIBI.

Paznea 4. JaekrpoanHamuka.

Tema 1. dnekmpuueckoe no.ie.

Onextpu3zanys Tea W €€ NpPOSBICHHA. OJEKTpUYECKHW 3apsad. [[Ba Buaa siekTpryeckux 3apsaoB. IIpoBoJHUKW,
JTUAIIEKTPUKHU U MOJYIPOBOAHUKN. DJIEMEHTAPHBINA 3IEKTPUUECKUI 3aps/l. 3aKOH COXPAHEHUs IEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsiaoB. Toueunsle 3apsaabl. 3akoH Kysnona.

DnekTpudeckoe nose. Ero neMcTere Ha 3JIEKTPUIECKHAE 3aPSbl.

Hanpsixénnocts 3nexktpudeckoro nois. [Ipoonsiid 3apsaa. JluHum Hanpssk€HHOCTH 3aeKTpuyeckoro nojs. OQHOpoIHOe
AIEKTPUYECKOE TOJIE.

IToTeHIMAIBHOCTB JIEKTPOCTATUYECKOTO I0JIsA. Pa3HOCTh moTeHManoB U HanpsbkeHue. [loTeHnnanbHas 3HEprus 3apsaaa
B DJIEKTpOCTaThYecKOM moJe. [lorennuman smekrtpocratndeckoro monis. CBs3b HANPsHKEHHOCTH MOJIA M PA3HOCTH MTOTEHLIHUAIIOB
IUTSL BJIEKTPOCTATHYECKOTO MO (KaK OAHOPOJIHOIO, TaK U HEOJAHOPOIHOTO).

[IpyHIMD CynepnO3ULIAN dIEKTPUIECKUX TTOJIEH.

[Tone toueunoro 3apsima. Ilone paBHOMepHO 3apshkeHHOUM cdepbl. [lone paBHOMEpHO 3apsHKEHHOrO MO 00BEMY MIapa.
ITone paBHOMEpHO 3apsHKEHHOM OCCKOHEUHOM IUIOCKOCTH. KapTuHBl JNHHUN  HANpsHKEHHOCTH OTHUX TIOJIEH U
SKBUIIOTEHLIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE. Y CJIOBUE PABHOBECHS 3apPSI/IOB.

JINDAEKTPUKH B 3IEKTPOCTATUYECKOM MoJIe. JIudneKkTpuyeckass IpOHUIIAEMOCTD BEILIECTBA.

KongeHcatop. DneKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD MNIOCKOIO KOHJEHCATOpA.

[TapannensHOE coeMHEHNE KOHIEHCATOPOB. IlocnenoBaTensHOe COEAMHEHNE KOHIEHCATOPOB.

DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

JIBr>keHue 3apsyKEHHOM YaCTULBI B OJHOPOJIHOM DJIEKTPUYECKOM IIOJIE.



TexHuyeckue ycTpouCTBa M TEXHOJIOTMYECKHE IPOLIECCHI: IEKTPOCKOIL, AIEKTPOMETP, IEKTPOCTATUYECKas 3allMTa,
3a3eMIIeHHE IIEKTPONIPUOOPOB, KOHAEHCATOPHI, TeHepaTop Ban ne ['paada.

Hemoncmpauuu.

Y CTpOUCTBO Y MMPUHIMII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3APSKEHHBIX IIACTHH.

Mogens anekTpoctaTuyeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKM B AIEKTPUUECKOM MOJIE.

DIIEKTpOCTaTUYECKas 3alIUTa.

Y CTpOUCTBO U JIEUCTBUE KOHICHCATOPA ITOCTOSHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTOopa OT IUIOMIaJAM IUIACTUH, PACCTOSHUS MEXKIYy HUMH H
IUAIEKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO OIS 3aPSIKEHHOTO KOHAEHcaTopa.

3apsiika v pa3psjika KOHJEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

OreHKa Ul B3aUMOJICHCTBUS 3apsSKEHHBIX TEJl.

HabGnrogenue npeBpallieHrs SHEPTUU 3apsPKEHHOT0 KOHJIEHCATOPa B SHEPTUIO U3TYyUYEHUs CBETOAUO/IA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPHKAILECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH OTEHIIMAJIOB (HATIPSKEHMS) TIPU TIOCIIEIOBATEIHBHOM COSIMHEHUHN KOHIEHCATOPOB.

Hccnenosanue paspsaa KOHIAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpudecKuii mok.

Cuina toka. [TocTosiHHBIN TOK.

VYcnoBus cylecTBOBaHUSA MOCTOSIHHOTO 3JIeKTpruueckoro Toka. Mctounnku toka. Hanpsbokenue U u 3/1C €.

3akoH Oma 1 ydacTKa 1enu.

DIIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCHUMOCTh CONPOTHUBJIEHUS OJHOPOJHOrO IMPOBOJHHMKA OT €r0 JJIMHBI U IUIOLIAIAN
MIONIEPEYHOr0 CEYEHUS. Y IETbHOE CONIPOTHUBIICHUE BEILIECTBA.



[locnenoBarenpHOE, MapalieNbHOE, CMEIIAHHOE COEAUWHEHHWE NPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX 3IIEKTPHUECKUX
nernieit. [Tpasuna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH [[xoyns—JIeHua.

Mo1HOCTb 3MeKTpUYeCcKOro Toka. TenaoBast MOIHOCTb, BbIAENsA€Mas Ha PE3UCTOPE.

OJIC u BHyTpEHHEE COINpPOTUBICHUE MCTOYHMKA TOKa. 3akoH OMa Juisl MOJHOM (3aMKHYTOM) 3JIEKTPUYECKOM LEmH.
MonHOCTh NCTOYHUKA TOKA. KOpOTKOE 3aMbIKaHuE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHHUecKre yCTpONCTBA M TEXHOJOIMYECKUE MPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUMK DIIEKTPHUUECKOU
SHEPTHUH.

Jlemoncmpayuu.

N3mepenne cUilbl TOKA U HANIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIbI TOKA OT HAIPSDKEHUS JUIsl pE3UCTOPA, JIaMITbl HAKaJTUBaHUS U CBETOIUO/IA.

3aBUCUMOCTb COIPOTHUBIICHHS LIWJIMHIPUYECKUX POBOJHUKOB OT JUIMHBI, IUIOLIAJH ITIONIEPEYHOIO CEYEHUS U MaTepHaa.

HccenenoBanue 3aBUCHMOCTH CHIIBI TOKA OT CONIPOTUBIIEHUS ITPU OCTOSSHHOM HaNpPsSKEHHH.

[Ipsamoe n3mepenne D/1C. KopoTkoe 3aMbIKaHUE TATBBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

Cnoco0bl coemuHeHUs1 UICTOYHUKOB Toka, JJ[C Garapeid.

HccnepoBanue pa3HOCTH MOTEHIIMAIOB MEXAY MOJIOCAMU UCTOYHUKA TOKA OT CHJIbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomul, RPAKMUKYM.

HccenenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenune yaenbHOrO CONPOTUBIEHUS TPOBOIHUKOB.

HccnepoBanuie 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSKEHUS AJIs JTaMITbl HAKATUBAHUS.

VYBenuueHue npeaena U3MepeHus: amnepmerpa (BoJIbTMETPA).

N3mepenue 3/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenopanue 3aBucuMocty J/]C raapBaHUYECKOI0 31€MEHTa OT BPEMEHU ITPU KOPOTKOM 3aMbIKAHHH.

HccnenoBanue pa3HOCTH ITOTEHLIMATIOB MEX/1Y MOJIOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B LICIIH.

HccnenoBanue 3aBUCUMOCTH TIOJIE3HOW MOIIIHOCTH UCTOYHHUKA TOKA OT CUJIBI TOKA.

Tema 3. Toxu 6 pa3nuunvix cpeoax.



DnexkTpuyeckas TPOBOJUMOCTh Pa3IMYHBIX BEUIECTB. DJIEKTPOHHAs MPOBOJMMOCTH TBEPJIBIX METAJUIOB. 3aBUCHMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeEMITEpaTypsbl. CBEPXIPOBOIUMOCTb.

DneKTpuYeCcKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOcTBeHHass M TNpPHUMECHas MPOBOAUMOCTh MOJYNpoBOAHMKOB. (CBolcTBa pP—N-mepexoa.
[ToynpoBOTHUKOBBIE TTPUOOPHI.

DNEeKTpUYECKUd TOK B DJIEKTPOJIMTAX. OJIEKTPOIUTHYECKAs JuccolUanus. OIJEeKTpoiu3. 3akoHbl Papanes i
AIEKTPOJIN3A.

DNeKTpU4ecKuil TOK B razax. CaMOCTOSITEIbHBI U HECAMOCTOSATENbHBIM pa3psid. PazinuHble TUIBI CaMOCTOSATEIBHOTO
pazpsana. Momuus. [Lazma.

TexHuyeckue yCTpOHCTBA W NPAKTHUUECKOE NPHUMEHEHHE: TIa30pa3psAHble JaMIlbl, 3JEKTPOHHO-ITy4eBas TpyoOka,
MOJIyITPOBOJHUKOBBIE MPUOOPBI: THUOJ, TPAH3UCTOP, (HOTOAMUOMA, CBETOAMOJ, rajbBaHHWKA, pa(MHUPOBAHUE MENHU, BBIILIABKA
ATIOMHHUS, DIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTH COIPOTHUBIIEHHS] METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

3akoHsbl anekTponnsa Papanes.

HckpoBoii pa3psil U IPOBOAUMOCTS BO3/1yXa.

CpaBHEHHE IPOBOJAUMOCTH METAJIOB U NIOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSSI MPOBOAMMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmMuKym.

HaOmronenue amextpoiusza.

N3mepenne 3apsiaa OJHOBAJIIEHTHOTO UOHA.

HccenenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKU JHOJA.

DuU3HYeCKUN NMPAKTHKYM.



CriocoObl u3MepeHus (pU3NUEeCKUX BETUYUH C UCTOIB30BAaHMEM aHAJIOTOBBIX U ITU(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U
KOMIBIOTEPHBIX JaTYMKOBBIX CHCTEM. AOCONIIOTHBIE W OTHOCHUTENIbHBIE MOTPEIIHOCTH W3MEPeHHH (M3MUYECKUX BEITUYHH.
OneHka rpaHui] MOrperHOCTeM.

[IpoBeneHne KOCBEHHBIX M3MEPEHUN, MCCIEAOBAHUN 3aBUCUMOCTEN (U3NYECKUX BEIMYMH, MPOBEpPKa IMPENIOKEHHBIX
runote3 (BelOOp U3 pabOT, OMMCAHHBIX B TEMAaTHMUYECKUX pazfenax «YYeHUUECKUH HKCIEPUMEHT, J1JabopaTopHblEe paboThl,
MPAKTUKYM» ).

Me:xknpeameTHble CBSI3H.

N3yuyenne kypca @usuku yriuyonéHHoro ypoBHS B 10 kimacce ocymiecTBisieTcss ¢ Y4YETOM COAEpKaTelIbHBIX
MEXIPEIMETHBIX CBSI3€H ¢ KypcaMHl MaTeMaTHKU, OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOIOTHH.

Mesxicnpeomemmuvie noHAMUA, CEA3AHHBIE C UYUEHUEM MEMO0006 HAYUHO20 NO3HAHUA: SIBJICHHE, HAay4HbId (akT,
TUMoTe3a, (u3nueckas BENMYMHA, 3aKOH, TEOpHs, HAOIIOJeHHE, SKCIEPUMEHT, MOJCIMPOBAHHE, MOJENb, H3MEpEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, UbpoBas TadbopaTopus.

Mamemamuka: pemieHue cucTteMbl ypaBHeHui. JluHeitHas dyHKuwms, mapabosa, rumnepOosia, ux rpaduku U CBOWCTBA.
Tpuronomerpuueckue QyHKUNUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. BekTOpHI
¥ MX MIPOEKIIUY Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannyeckoe ABMKCHHE B )KUBOW mpupoje, auddys3usi, 0CMocC, TETIIOOOMEH KUBBIX OPTaHW3MOB, TEILIOBOE
3arpsi3HEHNE OKPYIKAIOUIEH Cpebl, YTHIHM3AIHs OMOOPTaHUYECKOTO TOTUIMBA I BEIPAOOTKH «TETUIOBOM» M IEKTPOIHEPTHUH,
MOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIPHBIE SIBJICHUS B IPUPOJIE, SJICKTPUUECKUE SBJICHUS B )KUBOM MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJIIpHAs Macca, MOJyyeHHUe
HAHOMATEpHAJIOB, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, JKUIAKOCTEH W Ta30B, KUAKUE KPHUCTAJUIBI, JIEKTPUYSCKUE CBOMCTBA
METAJIJIOB, AIEKTPOIUTHYIECKAS TUCCOIMAIINS, TATbBAHNKA, YIEKTPOHHAS] MUKPOCKOTIHSL.

TI'eozpaghusa: BnaxHoCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodbpa3oBaHue ABUKEHUN C UCIOJIB30BAHUEM MEXAHHU3MOB, YUET CYXOro U KHUAKOTO TPEHHS B TEXHUKE,
CTaTUYECKUE KOHCTPYKUMH (KPOHIITEWH, pemérdarble KOHCTPYKLHMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAHEHHUS MEXaHHKH B
TEXHHUKE (TMPOCKON, BOJOMET M JpYrHe), ABUTATEIb BHYTPEHHETO CrOpaHus, NapoBas TypOMHA, OBITOBOM XOJIOAWUJIBHUK,
KOHAWIIMOHEP, TEXHOJIOTUW TIOJYYEHHUSI COBPEMEHHBIX MAaTE€pHaliOB, B TOM 4YHCJIE HAaHOMAaTEpHalOB, U HAHOTEXHOJIOTHH,



AJIEKTPOCTaTHYECKasl 3allUTa, 3a3eMJICHHE >3JEKTPONpPUOOPOB, ra30pa3psiiHble JaMIbl, HOJIYIPOBOJHUKOBBIE INPUOOPSI,
raJlbBaHUKA.

11 KITACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Mazcnummnoe noe.

B3anmonencTBrue NMOCTOSHHBIX MAarHUTOB U IIPOBOJHMKOB C TOKOM. MarHutHoe mose. BEeKTop MarHWTHOM HMHIYKIIUH.
[IpyHIMT Cynepno3uIyy MATHATHBIX NTOJIEW. JINHUY MarHUTHON MHIYKLIHH.

MarnuTHoe€ 1ose NpoBOJIHHUKA C TOKOM (ITPSIMOTO MPOBOJAHUKA, KaTYIIKU U KPYroBOro BuTka). OneIT Jpcreaa.

Cuna Amriepa, €€ HarpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBiIeHHE U MOAYJb. /[BHKeHHE 3apsKEHHOM YacTHUIBI B OAHOPOAHOM MarHUTHOM nojie. Pabota
cuibl Jlopenna.

MarnuTtHOe nose B BeuectBe. @eppOMarHeTUKy, apa- ¥ JUaMarHeTUKU.

TexHuyeckne yCTpoWCTBA M TEXHOJOTHUYECKHE MPOLECCHI: NPUMEHEHNE IOCTOSHHBIX MATHHUTOB, JJIEKTPOMAarHuTOB,
TECTeP-MYyJbTUMETP, JIEKTPOIBUraTeNb SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

KapTuna nuHMil MHAYKIIMK MArHUTHOTO TOJIS ITOJIOCOBOTO M MOJKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTtrna 1vHMII MAarHUTHOW MHIYKLIMH IOJS JJIMHHOTO MPSAMOTO NMPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHUKA,
KaTYILIKH C TOKOM.

B3anmonenicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHIia Ha HOHBI AJIEKTPOJIUTA.

HabGnronenue nBm>xeHus my4yka 3J1€KTPOHOB B MATHUTHOM ITOJIE.

[TpuHuMI AEHCTBUS 3AEKTPOUZMEPUTEIHLHOTO MPUOOPA MATHUTOAIEKTPUUECKONW CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopusvie padomot, npaKmMuKym.

HccenenoBanre MarHUTHOTO ITOJISL IIOCTOSIHHBIX MAarHUTOB.



HccnenoBanue cBOMCTB (peppOMarHETUKOB.

Hccnenoanne n1eMCTBASI NOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomazHumnan UHOYKYUAL.

SBneHne DJIEKTPOMAarHUTHOM WHAYKIMHU. IloTok Bekropa wmarHuTHOM uHAykuuu. OJ(C wuHAyknuu. 3akoH
anekTpomarHuTHOW uHAyKIuK Papanes. Buxpesoe anekrpuyeckoe nose. Toku Dyko.

O/1C uHIyKIHH B POBOJHUKE, IBHKYIIEMCS B OJTHOPOJJHOM MarHUTHOM IIOJIE.

IIpasuio Jlenua.

NupyktuBHOCTH. KaTylika MHIYKTUBHOCTH B IIENH MOCTOSTHHOTO TOKA. SIBiieHne camonHaykiuu. 91C caMOMHIyKIIH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHHUecKre yCTpPONCTBA U TEXHOJOTUYECKHE IPOLECCHl: HMHIYKIIMOHHAS M€Yb, COJIEHOM, 3aluTa OT AJIEKTPU3ALUU Tell
MIPH IBM>KEHUH B MArHUTHOM T10JI€ 3€MIIH.

Hemoncmpauuu.

HabGnronenue siBjaeHUs 3J1€KTPOMAarHUTHOW UHYKIUU.

Uccnenosanne 3aBucuMocty J/IC HHIyKIUK OT CKOPOCTH U3MEHEHHSI MArHUTHOTO ITOTOKA.

IIpasuio Jlenua.

[Tanenuie MarauTa B aTlOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHne CaMOMHAYKIUU.

UccnenoBanue 3aBucuMocty J/]C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomout, npaKmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKIUU.

Ornpenenenue MHAYKIUY BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sSBICHAS] CAMOMHIYKIIAH.

CO6opka MozIE€TH 3JIEKTPOMArHUTHOTO TeHEPATOPA.



Paspnen 5. KosieOanus U BOJIHBI.

Tema 1. Mexanuueckue Kojiedanus.

Konebartenbnas cucrtema. CBOOOAHBIE KOJIEOAHMUS.

['apmonnueckue konebanus. KuHemaTHueckoe M JMHAMUYECKOE OIMCAaHUE. ODHEPreTHYecKoe OMNHMCaHHue (3aKOH
COXPAHEHUsI MEXaHUYECKOM dHeprun). BeiBoa TMHAMUYECKOTO OMUCAHNS FAPMOHUYECKHUX KOJIEOaHUI U3 UX SHEPIeTUUECKOTO U
KMHEMATHYECKOTO OTTUCAHUSI.

Amvmntyna u Qaza konebaHuid. CBs3b aMIUIUTYAbl KOJIEOAHWH HCXOAHOW BEIMYMHBI C aMIUIMTYJaMU KoyieOaHUU e
CKOPOCTH U YCKOPEHHUS.

[lepuon u yacrora xonedanuil. [lepuoa Manbix CBOOOAHBIX KOJEOAaHUN MaTeMaTH4eckoro MasiTHUKa. [lepnosn cBOOOIHBIX
Kosie0aHUM MPYKUHHOTO MasiTHUKA.

[lonsiTue o 3aTyxaromux KoyieOaHusAX. BeiHy)kneHHble Konebanus. Peonanc. Pe3onancHas kpuBas. BausiHue 3atyxanus
Ha BUJl PE30HAHCHOM KpUBOW. ABTOKOJIEOAHMUS.

TexHHuecKkre yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: METPOHOM, 4Yachl, Kaye€iau, MY3bIKAJIbHBIE WHCTPYMEHTHI,
cericmorpad.

Hemoncmpauuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

Hab6nrogenue He3aBUCUMOCTH MTEPUO/IAa MAJIbIX KOJI€OaHU rpy3a HA HUTH OT aMIUTUTYbI.

HccnenoBanue 3aTyxaromux KoJieOaHU ¥ 3aBUCUMOCTH IepHoia CBOOOIHBIX KOJIeOaHUI OT CONPOTUBIICHHUS.

UccnenoBanne kosneOGaHuii Tpy3a Ha MACCHUBHOM MpPYKHWHE C IENbI0 (POPMUPOBAHUS TPEACTABICHUM 00 HJI€aTbHOM
MOJENHU NPYKUHHOTO MasTHHUKA.

3aKOH COXpaHEHUs YHEPTUU MPU KoJIeOaHUSIX rpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUIA.

Habmronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npaKmuKym.

N3mepenue nepuojia cBOOOIHBIX KOJI€OAHUN HUTSHOTO U MPY>KUHHOTO MATHUKOB.

N3yuyenune 3aKOHOB JBUKEHUSA TeJa B X0JI€ KOoeOaHU Ha yIIPyTroM IMO/BECE.

N3yuyeHnue ABMKEHUS HUTSAHOTO MasiTHUKA.



[IpeoOpazoBaHue YHEPTUH B IPYKMHHOM MasiTHUKE.

Uccnenosanue yObIBaHUS aMILTUTYAbI 3aTyXalOIIUX KOJICOAHUH.

Uccnenosanue BoIHYXICHHBIX KOJIEOAHUI.

Tema 2. Inekmpomaznummnsie Koiedanusi.

Koneb6arenbnbiit kKoHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHUs B UCATBHOM KoyieOaTeabHOM KOHType. Dopmyna
Tomcona. CBsi3b aMIUIUTY bl 3apsiia KOHACHCATOPA C AMIUIUTYJIOM CUJIBI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPIUU B UJI€aTbHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaronue 3JIeKTPOMarHuTHbIe KoJeOanus. BoIHY)IeHHBIEC SJIEKTPOMArHUTHBIE KOJICOaHUSI.

[TepemenHBIN TOK. MOITHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUJIBI TOKA U HAIPSKEHUS
MIPH Pa3IUYHON (opMe 3aBUCUMOCTH MIEPEMEHHOTO TOKa OT BPEMEHHU.

CunycouianbHbIA MEPEeMEHHBIN TOK. Pe3ucTop, KOHJIEHCATOp M KaTylllKa WHIYKTUBHOCTH B IIENH CHUHYCOUJATBHOIO
IIEPEMEHHOT0 TOKa. Pe30oHaHC TOKOB. Pe3oHaHC HanpsKeHUi.

Wneansubiii Tpanchopmarop. [Ipon3BoacTBo, nepeaava u noTpedIeHNe MIEKTPUIECKON SHEPTUH.

DKOJIOTUYECKUE PUCKH MPU MPOU3BOACTBE EKTPOIHEPTrUn. KyapTypa MCIOIB30BaHUS JIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3ZHHU.

TexHudyeckre yCTpocTBa U TEXHOJOTHUECKHE MTPOIIECCHI: AIIEKTPUUECKUN 3BOHOK, T€HEpaTOp MEPEMEHHOT0 TOKa, JIMHUU
ANEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh 4YaCTOThI CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOAHUH.

Mogenb 3JIeKTpOMarHuTHOTO TeHepaTopa.

BriHyXIeHHBIE CHHYCOUIATBHBIC KOJICOAHUSI.

Pe3ucrop, kaTylika HHIYKTUBHOCTH U KOHIEHCATOP B LIEMH IEPEMEHHOIO TOKA.

Pe3onaHc npu mociea0BaTeIbHOM COSAMHEHNUN PE3UCTOPa, KaTYIIKH MHIYKTUBHOCTH U KOHJIEHCATOPa.

Y CTpolCTBO M IPUHITUN IEUCTBUS TpaHchopMaTopa.



Mojienb JIMHUHA JIEKTPOIIEPEIauH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

Nzyuenune tparnchopmaropa.

Hccnenoanne nepeMEHHOr0 TOKa 4epe3 MOCIEI0BATENBHO COEIMHEHHBIE KOHAEHCATOP, KaTYIIKY U PE3UCTOP.

Hab6nronenue 351eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanne pabOThl HCTOYHUKOB CBETA B IIEMH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUMHbBIE GOIHbL.

Mexanuuyeckue BOJHBI, YCIOBUsS MX pacnpocrtpaHeHus. llomepeunsle W mpoaosibHble BOJHBL. llepuon, ckopocThb
pacnpocTpaHeHus U AjiMHa BOJIHBL. CBOWCTBA MEXaHUYECKUX BOJIH: OTPaKCHHE, MPpEeIoMIICHUE, HHTephepeHIus U AUPPaKIIUSL.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

[IIlymoBO€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3JIYYCHHUS JJICKTPOMArHUTHBIX BOJIH. B3auMHasi opueHTalnusi BEKTOPOB B
3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, IPETIOMIICHHE, TTOJIsIpU3aIius, HHTepepeHus u qudpakims.

[IIxana 3MeKTpoMarHuTHEIX BOJIH. [I[prMeHeHne 37IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLMIIBI paIUOCBA3H U TENEBUACHUA. Pagnosokanus.

DIJIEKTPOMATHUTHOE 3arPsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuyeckne yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHbIE HMHCTPYMEHTBI, pajap, paauonpHEMHUK,
TeJIeBU30p, aHTeHHa, TejedoH, CBU-nieup, ynbTpa3BykoBasi JUarHOCTUKA B TEXHUKE U MEJIUIIMHE.

Hemoncmpauuu.

O6pazoBaHue U pacIpOCTPAHECHHE MOTIEPEUHBIX U MTPOJAOIBHBIX BOJIH.

Konebmromieecst Te10 Kak UCTOYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Hab6nronenue orpakeHus M MPETOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenune natepdepeHiiuu u 1uppakiiuy MEXaHMIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro IpUMEHEHHUE.



HabGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTY/ION M 9aCTOTOUW KOJICOaHUH.

HccnenmoBanne CBOWCTB  SJEKTPOMAarHUTHBIX  BOJH:  OTpPaKEHHUE, MpEIOMIICHWE, TMOoJsgpu3anus, audpaxius,
uHTEepPepeHITus.

Oo6napyxeHue nHGPaKpacHOro U yIbTPahUOIETOBOTO U3TYUSHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

N3yuenune napameTpoB 3ByKOBOM BOJIHBI.

N3yueHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMmonMHEHOE pacpOCTPaHEHUE CBETA B OHOPOAHOM cpene. JIyu cBera. ToueuHslii ICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTtpoenne nzodpaxenuii B miaockoM 3epkaie. Chepruyeckue 3epkaa.

[Ipenomienue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTesb mpeaoMiieHusl. OTHOCUTENbHBIN MOKa3aTellb
npeaomiieHus. [10CTOSHCTBO 4acTOTHI CBETa M COOTHOULIEHWE JUIMH BOJH IPHU NEPEXOJE MOHOXPOMATHYECKOTO CBETA YEPE3
IpaHuIly pas3ziena AByX ONTUYECKUX Cpel.

Xon nmyueii B mpusme. [Jucnepcus cera. CioxHbIi coctaB Oenoro cBeta. L[Ber.

ITonHoe BHyTpeHHEE OTpakeHHUE. [IpeaenbHbli yroi MoJHOTO BHYTPEHHETO OTPAKEHHUS.

Cobuparomye u pacceuBaromve JuH3bl. ToHkas nuH3a. DOKycHOE paccTosHWE W ONTHYECKas CUiia TOHKOW JIMH3BI.
3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOW C(EpUYECKON JUH3Bl OT €€ TeOMETPUM W OTHOCUTEIBHOTO IOKa3aTels
MPEJIOMJIICHUSL.

dopMyia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xon Jyda, TIPOUICAIIESTro JUH3Y MO/ MPOU3BOJBHBIM YIJOM K €€ IIaBHOM onTthueckoi ocu. Iloctpoenue nzobpakeHuit
TOYKHU U OTpE3Ka NPSIMO B COOMPAIOIINX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.

OnTuueckue mpudopskl. Paspematomiast cioco6HOCTh. ['71a3 Kak onTHYeckas cucTema.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

Bonnogas ontuka. Uarepdepenius ceeta. KorepeHTHbIE UICTOYHUKH. Y CIIOBUS HAOTIOIEHNS MAKCUMYMOB 1 MUHIMYMOB
B HHTEP(EPEHIIMOHHON KAPTUHE OT IBYX KOT'€PEHTHBIX HCTOYHUKOB. [IprMephl Kiaccuueckux MHTEPHEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. [udpakumonHas pemérka. YciaoBue HAONIOACHHUS TJaBHBIX MAaKCUMyMOB TMpU MaJeHUU
MOHOXPOMAaTHUYECKOTO CBETa Ha JU(PPAKIIHOHHYIO PEHIETKY.



[Tonspusanus ceera.

TexHuueckue yCTPOWCTBA M TEXHOJOTHYECKHE TPOILECCH: OYKH, JIyla, Tepuckom, ¢(oToammapar, MHKPOCKOTI,
MIPOCKITMOHHBIN arapar, MPOCBETICHUE ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.

Uccnenosanue npeioMeHus CBETA.

HaOnronenue noJiHoro BHyTpeHHEro oTpakeHus. Mojieib CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX IMMYyYKOB Yepe3 TUIOCKOMAPAIUICIbHYIO TNIACTUHY U TIPU3MY.

UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIEeCKOa.

Habntonenue nntepdepeHinm cBera.

HaOmntonenue 11BeTOB TOHKUX TUIEHOK.

Ha6mronenue nudpaxium ceera.

N3yuyenue nudpakiinoOHHON PEMIETKY.

Habmronenune nudpakiimOHHOTO CIIEKTpA.

HaOmnronenue nucnepcuu cBera.

HaOnronenue nosisipuszaiyu CBeTa.

[IpumeHeHre moIAPOUI0OB JIsl U3YUYCHUS] MEXaHUYECKUX HATIPSDKCHHI.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenue nokazaresns npeoMyIeHUs CTEKIIa.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BEIeCTBa (Ha MPUMEPE KUAKUX JIMH3).

N3mepenne PoKyCHOTO pacCCTOSIHHS pacCEUBAIOIINX JIMH3.

[Tomy4yenue n300pakeHusi B CUCTEME U3 IUIOCKOTO 3epKaJia U JIMH3HI.

[Tomyyenune n300pakeHUsI B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TENeCKOMMYECKUX CUCTEM.

Habmronenune nudpakiuuu, nuHTEpGEpEHIIUN U MOJSPU3AIUU CBETA.

N3ydenue noisipuzalvu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAICKTPHUKA.



Nzydenue naTepepeHIny 1a3epHOTO U3TYUCHHs Ha IBYX LICIIAX.

Hab6nronenue nucnepcun.

Habmonenue u nccienoBanue nudpakiimoOHHOTO CIEKTPA.

N3mepeHne 1uHbI CBETOBOW BOJIHBI.

[Tony4yeHue ciekTpa U3Iy4eHUs: CBETOAMO/Ia TP MOMOIIH TU(PPAKITMOHHON PEIIETKH.

Pazgea 6. OcHOBBI cielIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH.

I'paHnIBl NPUMEHNMOCTH KJIACCUYECKOW MeXaHUKHU. [locTynarsl cieruaibHONM TEOPUU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM wuHTepBal. [IpeoOpazoBanust Jlopenma. YcnoBue mnpuduHHOCTU. OTHOCHTEIBHOCTH
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U COKPALLICHUE JIJTUHBI.

DHeprus 1 UMILYJIbC PEIITUBUCTCKON YaCTHLIBI.

CBsI3b MaccChl ¢ PHEPTUEN U UMITYJIBCOM PEIIATUBACTCKON YaCTUIBI. DHEPIUS TOKOSI.

TexHnueckre ycTpoucTBa U TEXHOJIOTHUECKHE MPOLECCHI: CITyTHUKOBbIE TPUEMHUKHU, YCKOPUTEIH 3aPSAKEHHBIX YaCTHII.

YyeHn4uecKuil HIKCIIEpUMEHT, JIabOpaTOpHbIE PAOOTHI, TPAKTUKYM.

OmnpeneneHve UMIyJdbCa W HHEPIHM PENATUBUCTCKUX dYacTHI (1o QoTtorpadusM TpPEeKOB 3apsKEHHBIX YacTHUI] B
MarHUTHOM II0JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckyaapno-60no060ii oyaausm.

PaBHOBecHOE TerioBoe u3ydeHue (M3ydeHre abCOMOTHO YEPHOTO Tena). 3akoH cMmernieHus Buna. ['unotesa [1nanka o
KBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotorddext. Onbitel A. I'. CroneroBa. 3akonsl doTodddexra. YpapHenue DviHmTeitHa s pororddexra. «KpacHas
rpanuna» Gotospdekra.

JlaBnenue cBeta (B YAaCTHOCTH, JaBJIGHHE CBeTa Ha aOCOJIIOTHO TMOMIOHIAIONIYI0 M aOCOJIIOTHO OTpPa)karoulyro
noBepxHocTh). OmnbiTel I1. H. JleGenena.

BonHoBele cBoiictBa uactuil. Bonubl ae bpoing. JlnuHa BoiHbl Ae bpoitnis M pa3Mmepbl 00JacTH JIOKaIU3aluu
IBUKYIIEeNcs yacTulbl. KopryckynsipHO-BOIHOBOM ayanu3M. Judpakiius 351eKTpOHOB Ha KpUCTaILIaX.

Crnenuguka n3mepenuit B Mukpomupe. CooTHolieHus HeonpeaenéuHocrel [eiizendepra.



TexHudyeckue ycTpoWCTBa M TEXHOJOTHYECKHE TMPOIECCHI: CIEKTPOMETP, (OTOAIEMEHT, (OTOAATUMK, TYHHEIbHBIN
MUKPOCKOII, COJTHEYHAs OaTapesi, CBETOAUO/,.

Hemoncmpauuu.

®oT03(]heKT HAa YCTAHOBKE ¢ [IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMHETO (HoTodDEKTa.

Uccnenosanue 3aBUCUMOCTH COMTPOTUBJICHUS MOTYTPOBOIHUKOB OT OCBEIIEHHOCTH.
CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

UccnenoBanne ¢poTope3ucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe uccienoBanus Gotodpdexra.
UccnenoBanne 3aBUCUMOCTH CHJTBI TOKA Y€PE3 CBETOIMO/] OT HAMPSIHKEHUSI.

Tema 2. @u3zuka amoma.

OnbITHI TIO WICCIIEIOBAHUIO CTpoeHUs atoMa. [manetapuas mozens aroma Pesepdopaa.
[Toctynatel bopa. U3nyuenue u noriomieHue (GOTOHOB IIPHU NEPEXO/IC aTOMa C OJHOTO YPOBHSI DHEPTUU HA JIPYTOM.
Buapl ciektpoB. CrieKTp YpOBHEW HEPTUU aTOMa BOJIOPO/IA.

CnioHTaHHOE W BBIHYXJECHHOE U3JIydeHHue cBeTta. Jlasep.

TexHuyeckre ycTpoOWCTBA M TEXHOJOTUYECKUE MPOLECCHI: CIIEKTPaIbHbIN aHaln3 (CHEKTPOCKOI), Ja3ep, KBAHTOBBIM
KOMIIBIOTED.

Hemoncmpauuu.

Mogens onbita Pezepdopaa.

Habmoienue nuHeivaThiX CIEKTPOB.

Y CTpOUCTBO U JIEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHLL.

Onpenenenue JIMHBI BOJIHbBI JA3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKyM.

HaOmronenue muHeyaToro crekTpa.

HccnenoBanue CieKTpa pa3peKeHHOTO aTOMAapHOTO BOJIOPO/Ia M M3MEpEHNe MTOCTOSTHHON Prundepra.



Tema 3. Du3uka amomHozo A0pa u 3J1eMEeHMAPHBIX YACMUY,.

Hyxnonnas monens sapa ['eitzendepra—Banenko. 3apsia aapa. MaccoBoe uncio siapa. M3oTormsr.

PannoaktuBHOCTE. Anb(ha-pacmaa. INeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ["amma-nu3nydenue.

3aKOH paJuoaKTUBHOIO pacnaaa. PagnoakTuBHbIE H30TOMNBI B Ipupoae. CBOMCTBa HOHU3UPYIOLIETO U3NIydeHus. BausHue
PaAMOaKTUBHOCTH Ha >KMBbIE OpraHu3Mbl. EcTrecTBeHHBIN QoH n3nydenus. Jlozumerpus.

DHeprus CBs3U HYKJIOHOB B sifpe. AnepHbie cunbl. e ekt maccsl sapa.

SAnepubie peakuuu. Jlenenue u cuHTte3 saep. SAnepHeie peakTopsl. [Ipobremsbl ynpapiseMoro TEpMOSIEPHOTO CHHTE3A.
DKOJIOTHYECKHE ACTIEKTHI PA3BUTHS SACPHOM DHEPTETUKH.

Mertozasl perucTpalvy U UCCIIEN0BaHUSA JIEMEHTAPHBIX YACTULI.

dyHIaMEHTaIbHbIE B3aMMOJEHCTBUsI. bapruoHbl, Me30HBI U JenToHbl. [IpencraBnenne o CrangaptHoi Monenu. KBapk-
TJIFOOHHAS MOJIEb aJPOHOB.

®u3suka 3a npeaenamu CtaHnapTHON MoAenu. TéMHas Matepust U TEMHAsE SHEPT UL

EanncTBO mznueckor KapTUHBI MUDA.

TexHuueckre YCTpOWCTBA M TEXHOJOTMYECKME MPOLECCHI: JTO3UMETp, Kamepa BuibcoHa, sIEpHBIM peaxkTop,
TEPMOSIIEPHBII peakTop, aTOMHasg 60M0a, MarHUTHO-PE30HAHCHASI TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npaKmuKym.

HccnenoBanue TpeKOB 4acTull (IO TOTOBBIM (OTOrpadusim).

HccnenoBanue paaoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETDA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHUEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH.

Otansl pa3BUTHS acTpoHOMHUH. [IpHKIagHOE M MUPOBO33PEHUECKOE 3HAUYEHHE ACTPOHOMHUHU. [[pUMEHMMOCTH 3aKOHOB
bu3uKH 17151 OOBSICHEHUS TPUPOJIbI KOCMUYECKUX 0OBEKTOB.

MeTtoapl acTpoHOMUYECKHX HccaenoBaHuil. COBpeMEHHbIE ONTUYECKUE TEIECKOIbI, PaJuOTEIECKOIbI, BHEATMOC(epHas
aCTPOHOMMSL.

Bun 3Bé3nHoro neba. Co3Bes3ausi, spKue 3BE3/1bl, MNIAHEThI, UX BUAUMOE JBUKEHUE.

ConHeyHas cucrtema.

Connue. ConHeunast akTUBHOCTh. MicTounuk sHepruu ConHua 1 3BE3.



3BE3/1bI, MX OCHOBHBIE XapaKTepUCTUKH. JlnarpamMma «CHEKTpaJIbHBIA KJIACC — CBETUMOCTBY». 3BE3/blI TIJIABHOU
MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTbY» I 3BE3/ IJIaBHOM MOCIEN0BaTENbHOCTH. BHYTpeHHEee cTpoeHue
3BE€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUH U 3BOItoUrK CoHIA U 3BE3/. DTambl KU3HH 3BE3I.

Mueunsiit [Iyts — Hama [Manaktuka. [Tonoxenune u npuwxenne ConHua B ['anaktuke. Tumbl rajakTuk. PaguoranakTuku u
KBazapbl. YEPHBIE ABIPHI B siApax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa60ma. Paz6eranue ramaktuk. Teopus bomeimoro B3peiBa. PenmkroBoe
M3JIy4YEHHUE.

Macmrabnas ctpyktypa Beenennoit. Metaranakruka.

Hepewénnbie npo6iieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

HaGnrogenust 3BE3n1HOrO HeOa HEBOOPYXKEHHBIM TJIa30M C HCIHOJIB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUN IS
ONpEIEICHHS MOJOXKEHUST HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3usi CeBEpHOro Moyumapus U sipKue
3BE3/bI.

Hab6nronenus B Teneckon JIyHbl, IaHET, TYMAHHOCTEHN U 3BE3HBIX CKOTIICHHIA.

PDu3n4ecKuil MPAKTUKYM.

CnocoObl n3mMepeHusi GU3NUYECKUX BEJIMYMH C UCIOJIb30BAHUEM AHAJIOTOBBIX M LHU(POBBIX W3MEPUTENBLHBIX NPUOOPOB U
KOMITBIOTEPHBIX JTATYMKOBBIX CUCTEM. AOCONIOTHbIE U OTHOCUTEIBHBIE MOTPEUIHOCTH H3MEPEHUH (DU3UYECKUX BEIIUYUH.
OneHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX H3MEPEHUM, MCCIIECIOBAHUN 3aBHUCHUMOCTEH (DU3MYECKUX BEJIMYWH, MPOBEPKA MPEITIOKEHHBIX
runore3 (BoIOOp M3 paboT, OMUCAHHBIX B TEMAaTUYECKHUX pa3enax «YUEeHUYECKHH SKCIEpUMEHT, JabopaTopHble padoThI,
MPAKTUKYM» ).

O06o01marmniee NOBTOpEeHuUe.

O060061eHre U cucTeMaTU3alus CoIep KaHus pa3esioB Kypca «Mexanuka», « MonekysipHas Gu3rka 1 TepMOJINHAMUKAY,
«QnekrponuHamukay, «Komnebanuss u BoJHBD, «OCHOBBI CIIELUAIBLHOW TEOPHUH OTHOCHUTENbHOCTH», «KBaHTOBas (Qu3ukay,
«2eMEeHTBI aCTPOHOMUU U aCTPODUIUKIY.

Ponb u3uku m acTpoHOMHHM B 3KOHOMHUYECKOW, TEXHOJIOTMYECKOM, COLMAIbHON M 3TUYECKOU cdepax AesTeIbHOCTH
YeloBeKa, POJb W MECTO (PU3MKU M aCTPOHOMHUU B COBPEMEHHOM HAydyHOM KapTHHE MHpa, 3HAYCHHE OIMCATENbHOM,



CUCTEeMATU3UPYIOIICH, OOBSICHUTEIBHON M MPOTHOCTUYECKON (DyHKUMN (PU3UUECKOil TEOpUH, POib (PU3NYECKON TEOpUU B
(bopMUpOBaHNY TIPEJICTABICHUN O PU3NIECKON KApTUHE MHUPA, MECTO (PU3NIECKON KApTUHBI MUPA B OOILIEM PSITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuyenne kypca Qusuku yriyonéHHoro ypoBHS B 11 Kkjacce oOCyIIECTBISETCS € YYETOM COJEpPKATEJIbHBIX
MEXIPEIMETHBIX CBSI3€M C KypcaMy MaT€MaTUKH, OMOJIOTMH, XUMUU, T€OrpaQUu U TEXHOJIOTHH.

Mescnpeomemmusie nOHAMUA, CEA3AHHbIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SIBICHUE, HAyYHbIH (axT,
runore3a, (usnueckas BeJIMYMHA, 3aKOH, TEOpHUs, HAOJIIOJIEHUE, SKCIEPUMEHT, MOJEIMPOBAaHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUH, N3MEPUTENbHBIE TPUOOPHI, IUPPOBast 1abopaTOpusl.

Mamemamuxka: penieHre cucteMbl ypaBHeHUH. TpuroHomerpuueckue QyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO. BEKTOPHI M MX MPOEKIIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB. IIpon3BoaHbIE
aneMeHTapHbIX QyHKIMM. [Ipu3Haku mogoOust TpeyroJIbHUKOB, ONIPEeACIICHUE TUIOIIAIN TIIOCKUX (PUTyp 1 00bEMa Tell.

Buonozcua: snektpuyeckue sBICHUS B JKUBOM MpUpPOJE, KojeOaTelbHbIE JBUKEHUS B KUBOU MPHUPOJE, IKOJOTUUECKHE
PUCKH TIPU IPOU3BOACTBE JJIEKTPOIHEPTUM, JJICKTPOMATrHUTHOE 3arpsA3HEHUE OKPYXKAloWIEeW Cpeabl, YIbTPa3ByKOBas
JUAarHOCTUKA B MEIULIMHE, ONITUYECKUE SIBJICHUS B dKUBOU IPUPOJIE.

Xumuna: CTpOEHHWE aTOMOB U MOJEKYJd, KpUCTaUIMUecKash CTPYKTypa TBEpPABIX TeJ, MEXaHU3Mbl O0Opa30BaHUS
KPUCTAJUIMYECKON PEIIETKY, CIIEKTPAJIbHBIN aHaJIN3.

TI'eozpaghusa: marauTHBIE NOIIOCA 3EMJTH, 3AJIEKU MAarHUTHBIX Py, GOTOCHEMKA 3eMHOM MMOBEPXHOCTH, celicmorpad.

Texnonozua: TPUMEHEHHE TIOCTOSIHHBIX MAarHMTOB, 3JEKTPOMArHUTOB, O3JIEKTpOJBUraTeNb SIkoOH, TeHepaTop
IIEPEMEHHOI0 TOKA, MHAYKLIHWOHHAS I€Yb, JMHUM DJIEKTPONEPENay, 3JIEKTPOJABUIATENb, paaap, PaguONPUEMHUK, TEIEBU30D,
anteHHa, teinepon, CBYU-neus, ynpTpa3BykoBas JUAarHOCTHKa B TEXHUKE, MPOEKIMOHHBIN armapaT, BOJOKOHHAs OINTHKAa,
COJIHEUHas Oatapesi, CIIyTHUKOBbIE TPUEMHUKH, SJIEpHAsi YHEPreTHKa U SKOJIOTMUECKUE aCIeKThl €€ pa3BUTHSL.



[NIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHMA ITPOTPAMMSBI [10 ®U3MKE HA YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUAIIMYHOCTHBIE PE3VJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE pe3yabTaThl OCBOCHHS y4ueOHOro mpeamera «®Dus3ukay JOMKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
00y4Jarommxcsi pyKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEH JIMYHOCTU, CUCTEMOM IIEHHOCTHBIX OpPHEHTAIUM,
MO3UTHUBHBIX BHYTPEHHHUX YOEXKICHHI, COOTBETCTBYIOIIUX TPAJUIUOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PaCIIMpPEHUE
YKA3HEHHOTO ONBITA U OIbITA JCATEILHOCTH B MPOLIECCE peATU3allMd OCHOBHBIX HAMPABICHUI BOCIUTATEIBLHOU JAEATEIBHOCTH,
B TOM YMCJIE B YACTH:

rPaKAAHCKOI0 BOCIIUTAHMSA:

e cPOPMHUPOBAHHOCTHh TPAXKTAHCKON MO3UIMUA OOYYAIOMIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHUHCKOIO

00IIIeCTBA;

e TMPUHATHE TPATUIIUOHHBIX OOIIEYETOBEYECKUX T'YMAaHUCTUUECKUX U IEMOKPATUYECKUX IEHHOCTEM;

e TOTOBHOCTb BECTU COBMECTHYIO JCSATEIBbHOCTh B UHTEPECAX TPAXKJAHCKOTO OOIECTBA, yH4aCTBOBATh B CAMOYIPABJICHUN

B 00pa30BaTelIbHON OpraHU3alINN;
e yMEHHE B3aUMOJICUCTBOBATH C COIMATLHBIMU HHCTUTYTAMHU B COOTBETCTBUU C X (DYHKIMSIMU U HA3HAYCHUEM;
e TOTOBHOCTH K T'YMAaHUTApPHOM U BOJIOHTEPCKOMN IEITEIBHOCTH.
NMAaTPUOTUYECKOT0 BOCIIUTAHUSA:
e CchOpPMUPOBAHHOCTh POCCUHCKOM Ipak IaHCKOU MICHTUIHOCTH, TATPHOTU3MA;
e IICHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHIKEHUSM POCCHHCKMX YUYEHBIX B 00JacTH (PU3UKH U
TEXHHKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
e chOpPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TTOBEICHUSI,;
e CIIOCOOHOCTBH OIICHUBATH CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUCHTUPYSICh HA MOPAIhHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH, B TOM YHUCJIE B IESITEIIBHOCTH YYEHOTO;
e OCO3HAHHWE JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMYUBOTO OYAyIIEro.



3CTETHYECKOIr0 BOCIIUTAHMSA
e JCTETHYECKOE OTHOIIEHUE K MHUPY, BKIIIOUasi 3CTETHKY HAyYHOTO TBOPYECTBA, MPUCYIIET0 (PU3HIECKOI HayKe.
TPYA0BOI0 BOCIIMTAHUS:
e HHTEpEC K pa3IMyHbIM cdepam npodhecCUOHATBHON IEATeTbHOCTH, B TOM YUCJIE CBA3aHHBIM ¢ (PU3MKOW U TEXHUKOMH,
yYMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOP OyyIiel MpopeccCuu U pean30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIAHBI;
e TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 007acTH (PU3UKHU Ha MPOTSHXKEHUU BCEH KU3HU.
IKOJIOTMYECKOTr0 BOCIIUTAHMS
e c(hOpMHUPOBAHHOCTH SKOJOTUUECKON KYJIBTYpPbl, OCO3HAHHE ITI00ATBHOTO XapaKTepa 3KOJOTHYECKUX MPodIeM;
e IUIAHUPOBAHHUE U OCYIIECTBIICHUE JIECHCTBUN B OKPYKAIOLIECH Cpelle Ha OCHOBE 3HAHMS LEJEH yCTOMYMBOTO Pa3BUTHSA
YeJI0BEYECTBA;
e paCUIMPEHHE ONBITA JEATEILHOCTH 3KOJOTUYECKON HAIIPaBICHHOCTH HA OCHOBE UMEIOIINXCS 3HAaHUU 1O (pU3UKe.
LHEHHOCTH HAYYHOT'0 MO3HAHUS:
e c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKOI HAYKU;
e OCO3HAHME LIEHHOCTH HAYYHOMN JESATEIbHOCTH, TOTOBHOCTH B MPOLIECCE N3YUEHUS (PU3UKH OCYILECTBIATh IPOEKTHYIO U
MCCJIEI0BATENbCKYIO 1€ TEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble 1ornyeckue AeicTBU:
e CaMOCTOSITEIHHO (DOPMYITUPOBATH M AKTyaIM3UPOBATH MPOOIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;
e ONPEAEIATH LEIU ACATEIBHOCTH, 3a0aBaTh TAPAMETPHI U KPUTEPUU UX JOCTHUKCHUS,
e BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBAEMbIX (DU3UYECKUX SBICHUSX;
e pazpabaThiBaTh IUIAH PEIICHUS MNPOOJEMBI C Y4ETOM aHaIM3a HMMEIOIIMXCS MaTepUaNIbHBIX U HEMaTepUalibHbIX
pecypcoB;
e BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEIAM, OLIEHUBATh PUCKU MOCIEACTBUI
NEATEIIbHOCTH;



KOOPAWHUPOBATH U BBITIOJIHATD pa60Ty B YCIIOBUSAX pCaJIbHOI'0, BUPTYAJIBHOTO U KOM6I/IHI/IpOBaHHOFO B3aHMOH€ﬁCTBHH;
pa3BUBaTh KPCATHUBHOC MBIIIIJICHUC ITPU PCIICHUHN JKU3HCHHBIX HpO6J’I€M.

ba3oBble ucciieoBare/ibCKHue J1eiiCTBUSA.

BJIa/I€Th HAYYHOW TEPMUHOJIOTHEN, KIOUEBBIMU NOHATUAMU U METOJAaMH (PU3NUYECKON HAYKH;

BJa/IeTh HaBbIKAMU y4€OHO-HMCCIIEIOBATEIbCKOW U MPOEKTHON JEATENbHOCTH B 00JACTH (UM3HUKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHMCKY METOJOB pEIICHUs 3a1ad (PU3UYECKOTO COACPKAHHS, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB NO3HAHUS;

BJIaJI€Th BUJIAMU JESITEIbHOCTHU IO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALMH, IPE0OPa30BaHUIO U IPUMEHEHUIO
B PA3JIMYHBIX YUEOHBIX CUTYalLUsAX, B TOM UUCIIE MIPU CO3JJaHUH YU€OHBIX IPOEKTOB B 00JIaCTU (PU3HKH;

BBISIBJISITh IIPUUMHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJU3MpOBATh 3a7ady, BBIABUTATh TMIIOTE3y €€ pEIIEHUs, HAXOIHTh
apryMeHTHI JUIsl I0Ka3aTeNbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh MAPaMETPhl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBAaTh MOJYYEHHbIE B XOJE PELIECHUs 3aJayd pPe3yJbTaTbl, KPUTHUECKH OLIEHWBATH WX JOCTOBEPHOCTb,
IPOrHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3aJladll B OOpa30BATEIbHON NEATEIBHOCTH, B TOM YHUCIE NPU H3yUYEHUU
bu3uKy;

JaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh EPEHOCUTD 3HAHUS MO (PU3UKE B MPAKTUYECKYIO 00JIACTh KU3HEAEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUT'aTh HOBBIE UJIEH, NIPEAJIaraTh OPUTMHAIBHBIC ITOJAXO0/bI U PEILICHNUS;

CTaBUTH MPOOJIEMBI U 33a/1a4H, IOMYCKAIOIINE aJIbTEPHATUBHBIC PEIICHHUS.

PabGora ¢ ungopmaumeii:

BJIQ/ICTh HaBbIKAMH IMOJIydeHUS UHPOpManuu (PU3UUECKOrO0 COJEp)KaHUs M3 MCTOYHMKOB pAa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYLIECTBIIATH MOKUCK, aHaJIN3, CHCTEMAaTU3allMI0 U UHTEPIpPETAui0 HHPOPMAIIUN Pa3TUYHbIX BUOB
U GopM IpeCTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTh UH(OPMAIIHH;



UCIIOJIb30BaTh CpPEACTBA HH(OPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJOTHMM B pEIICHHH KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX M OPTaHU3AIMOHHBIX 33Ja4 ¢ COOMIOJeHHEeM TpeOOBaHUI 3PrOHOMHKH, TEXHHKH 0€30MacHOCTH,
TUTHEHBI, PECYPCOCOEPEKEHHUS], MPABOBBIX U ATUYECKUX HOPM, HOPM MH(POPMALMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COJEPKAHUS B PA3NUYHBIX opMarax ¢ yu€ToM HazHAYEHUS MH(POPMAIIUU U 1IeJIEBOU
ayJIMTOPHUH, BBIOUPAS ONITUMATIbHYIO (DOPMY MPEACTABICHUS U BU3YATH3ALIUU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHﬂ:

OCYILECTBIISITH OOIIEHUE HA ypOKaxX (PU3NKU U BO BHEYPOUHOU €SI TEIHHOCTH;

pacno3HaBaTh NPEANOCHUIKNA KOHMIUKTHBIX CUTYAllUH U CMATYATh KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIBb30BAHUEM S3BIKOBBIX CPEICTB;

MOHUMAaTh M MCTOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U WHIAWBUIYAIbHOU PabOTHI,

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX ACHCTBHUM ¢ yUETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEU KaKJO0TO 4JieHa
KOJIJIEKTHUBA;

IIPUHUMATh L€ COBMECTHOM AEATEIBHOCTH, OPTaHU30BBIBATH U KOOPAMHUPOBATH AEHUCTBUS MO €€ TOCTUKEHUIO:
COCTaBJISITh IUIAH JCUCTBUM, paclpeaessiTh POJIM ¢ YYETOM MHEHHM YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM
padoTHI;

OIICHMBATh KaueCTBO CBOETO BKJIaJa M KaXJOTO yYacCTHUKA KOMaHJIbl B OOIIMHA pe3yJbTaT Mo pa3paOOTaHHBIM
KPUTEPUSIM;

MpeIJIaraTb HOBBIE MTPOEKTHI, OLICHUBATh UJIEU C TO3UIMNA HOBU3HBI, OPUTMHAIIBHOCTH, ITPAKTUYECKON 3HAUMMOCTH;
OCYIIECTBIIITh MO3UTUBHOE CTPATETHMUYECKOE TMOBEICHUE B PA3JIMYHBIX CUTYalUsAX, MPOSBIATbH TBOPYECTBO W
BOOOpakeHHE, ObITh UHUITUATUBHBIM.

PeryisiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCTBHUSA
Camoopranusanms:

CaMOCTOSITENIbHO OCYUIECTBIIATh IO3HABATEJIbHYIO JEATEIbHOCTh B 00JacTH (U3UKM U aCTPOHOMHH, BBISBISTH
po0JIeMbl, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 33/1aUH;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEIICHUS PAaCUETHBIX M KAauYeCTBEHHBIX 3aJ]ad, IUIaH BBIMOJHEHUS MPaKTUUYECKOM
paboThI ¢ Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;



pacUIMPSITh paMKH y4€OHOTO IPEIMETAa HA OCHOBE JIMYHBIX MPEIIOYTEHUI;

JIe1aTh OCO3HAHHBII BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh NPHOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (HOPMHUPOBAHUIO U NPOSBICHUIO JPYAULMU B 00JaCTH (U3MKH, IOCTOSHHO IIOBBINIATH CBOM
o0pa30BaTeNbHbIN U KyJbTYpPHBIH YpPOBEHb.

CaMOKOHTpOJH), 3MOIII/IOH3JIBHLIﬁ HHTEJJICKT.

JaBaTh OLIEHKY HOBBIM CHUTYAallUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHMWBATH COOTBETCTBUE PE3YJIHTATOB
LETISAM;

BJa/IeTh HaBbIKAMHM I[103HABAaTEIbHOM pe(ICKCUU KaK OCO3HAaHUS COBEpIIAEMBIX JCHCTBHUM U MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCIIOJIB30BaTh MPUEMBI peIEKCHHU ISl OUEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELIEHHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB IEATEIbHOCTH;

NPUHUMATh ce0s, TOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATENbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYIHX HA OMIUOKH.

B mnponecce nocTHXKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSI MPOTpaMMbl MO (U3UKE JJIi YPOBHS CPEIHEr0 OOIIEro
oOpa3oBaHus y O0OYYAIOIINXCS COBEPIIICHCTBYETCS SMOIIMOHATBHBIA HHTEJUICKT, MPeroaratonuii chopMUpPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOLIEr0 CIIOCOOHOCTh IMOHMMAaTh CBOE SMOLMOHAIBHOE COCTOSHUE, BUIECTh HAIpPaBIICHUS
Pa3BUTHS COOCTBEHHOM AMOLIMOHATILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUS, BKJIIOYAIOLIEIO CAMOKOHTPOJIb, YMEHHE NPUHUMAaTh OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHE,
CIIOCOOHOCTH aJIaTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHE MOTHBALMH, BKJIFOYAIOIIEH CTPEMJIEHHWE K JOCTMIKEHUIO LIEJIM U YCIEXY, ONTUMHU3M, MHUIMATUBHOCTD,
YMEHHE IEUCTBOBATH, UCXOA U3 CBOMX BO3MOXKHOCTEN;

SMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh IIOHMMAaTh 3MOLMOHAIBHOE COCTOSHUE JIPYTMX, YYHUTBIBaTb €ro IpHu
OCYUIIECTBJICHUHU OOLIEHUS, CHOCOOHOCTh K COUYBCTBHUIO U CONEPEIKUBAHUIO;



COLIMATIBHBIX HABBIKOB, BKIIIOYAIOUIMX CIOCOOHOCTh BBICTpAaWBATh OTHOILIEHHUS C JAPYTUMHU JIOJbMHU, 3a00THUTHCH,
MPOSIBIISATH UHTEPEC U pa3pemiaTh KOHPIUKTHI.

ITPEAMETHBIE PE3VJIbTATDBI

K xoniy obyuenus B 10 knacce npenMeTHbIE pe3yNIbTaThl HA YIIIYOJIEHHOM YPOBHE JOKHBI OTPAXXaTh CPOPMUPOBAHHOCTD Y
oOy4Jaronmxcs yMEHUM:

MOHUMATh POJIb (PU3UKH B IKOHOMHUYECKOM, TEXHOJIOTMYECKOM, SKOJOTHYECKOM, COIMAIBPHOM M ITHYECKOH cdepax
JESITeIbBHOCTU YEJIOBEKa, poJib U MECTO (PU3MKM B COBPEMEHHOW HayYHOW KapTHMHE MUpPA, 3HAYEHHE ONMCATEIbHOMH,
CUCTEMATU3HUPYIOUIEH, OOBSCHUTENBHOM W MPOTHOCTHYECKOW (QYHKUMN (U3MYECKOM TEOpUM — MEXaHUKH,
MOJIEKYJIIPHON (PU3HKHU U TEPMOJUHAMUKH, POJIb PU3NYECKON TEOPUHU B (POPMUPOBAHUM MPEICTABICHUHN O (PU3NUECKON
KapTUHE MUDa;

pa3ianyaTh yCJIOBUS NMPUMEHUMOCTH Mojejiedl (U3MYeCKuX Tell U MPOILEecCOB (SBICHUI): MHEpLUUalbHAs cHCTEMa
oTcuéTa, aOCONIOTHO TBEPIOE TEJIO, MaTepuaibHas TOYKa, PAaBHOYCKOPEHHOE [BHKEHHE, CBOOOJHOE IaJeHUE,
abcoyitoTHO ympyras jaedopmalniusi, aOCOIIOTHO yHpyroe M aOCOJNIOTHO HEYNPYroe CTOJKHOBEHHWS, MOJIEIU Tasa,
KUAKOCTH U TBEPJOTO (KPUCTALIIMUECKOT0) TeJla, UACAIbHBIN T'a3, TOYEUHbIN 3apsl, OJHOPOJAHOE ANEKTPUUECKOE TOJIE;
pa3nauyaTh ycJaoBHs (TpaHMIbI, 00JIACTH) NPUMEHHUMOCTH (PU3MYECKMX 3aKOHOB, MOHHMMATh BCEOOLIUI XapakTep
(yHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIU3UPOBaTh U OOBICHATH MEXAHWYECKHE MPOLECChl W SBJICHMS, UCIOJIb3ys OCHOBHBIEC IOJOKEHUS M 3aKOHBI
MEXAHUKH (OTHOCUTEJIIBHOCTh MEXAHWYECKOTO JIBUKEHUS, (OPMYJIbl KUHEMATHKH DPABHOYCKOPEHHOTO JIBUYKEHUS,
npeoOpa3oBanus ['anumes Ajig CKOPOCTH U NepeMenieHus], 3akoHbl HbloTOHA, MPUHLKN OTHOCUTENBbHOCTH [ amuies,
3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBl COXPAHEHUS HMITYJIbCA M MEXAHWYECKOM 3HEpPruH, CBS3b paldOTHI CUIBI C
M3MEHEHUEM MEXAHUYECKOM SHEPIUH, YCIOBHS PAaBHOBECHUS TBEPIOTO TENa), IPU 3TOM HCIIOJIb30BAaTh MATEMATHYECKOE
BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: MpeoOpa3oBaHuil ["anumes, BToporo u
TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMITyJIbCa M MEXAaHWYECKOM HHEpPruH, 3aKOHAa BCEMHUPHOIO
TATOTEHHUS,



aHAJIU3UPOBaTh U OOBACHATH TEIJIOBBIE MPOLIECCHl M SIBJICHHS, UCHOJIBb3ysl OCHOBHBIE mMosioxkeHuss MKT u 3akoHbI
MOJIEKYJISIpHON (DM3UKH U TEPMOJMHAMUKU (CBSI3b JABJICHUS HACATBHOTO Tra3a CO CpeHEd KMHETUYECKOW sHepruein
TEIUIOBOTO JBW)KCHUS M KOHLEHTPALMEN €r0 MOJEKYJ, CBSA3b TEMIIEPATypbl BEIIECTBA CO CPEAHEW KUHETUYECKOU
SHEPrued TEIUIOBOrO JIBUKEHUS €ro YacTHUll, CBA3b JABJIEHUS HUACAJIBHOTO Ta3a C KOHUEHTpauuel MOJEKYI U €ro
TEMIIEpaTypoil, ypaBHeHUE MeHeneeBa—KnanelipoHa, nepBpiil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHHS YHEPTUH B
TEIJIOBBIX MPOLECCax), MPU 3TOM HCIOJb30BaTh MAaTEMAaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBATh YCIIOBHS
IIPUMEHUMOCTH ypaBHeHUA MenaeneeBa—Kianeipona;

aHAJIM3UPOBATh U OOBACHATDH JEKTPUUECKHE SBJICHMS, UCIOIb3Yys] OCHOBHBIE MOJIOKEHUS U 3aKOHBI 3JIEKTPOIUHAMUKI
(3aKOH COXpaHEHUs BJIEKTPUUECKOro 3apsiia, 3akoH KyioHa, MOTEHINAaIbHOCTh 3JIEKTPOCTATUYECKOTO MOJIs, TPUHIUI
CYNEPIIO3UIIMKA 3JIEKTPUYECKUX IIOJIEH, NMPU 3TOM YKas3bplBas yCIOBHUS NPUMEHMMOCTH 3akoHa KyroHa, a Takxke
MIPAKTUYECKHA BAXKHbIE COOTHOIIEHHUS: 3aKOHbI OMa JIs y4acTKa LENU U Ui 3aMKHYTOW DJIEKTPHUYECKOM LIENH, 3aKOH
Jlxoyns—Jlenua, npaBuiia Kupxroda, 3akonsr @apajes AJist 3JEKTPOIIn3a);

OINUCHIBaTh (PU3NUYECKHE MPOLIECCHl U SIBJICHUS, UCIOJIb3YSl BEJIMUMHBL: NIEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC
T€Ja U CUCTEMBI TE€JI, CUJIA, MOMEHT CHJIbI, JABJIECHUE, TOTECHIIMAIbHASL SHEPT U, KHHETUYECKasl SJHEPTUsl, MEXaHUYeCKas
sHEprus, paboTa CUIIbI, LICHTPOCTPEMHUTEILHOE YCKOPEHHUE, CUIIa TAKECTH, CHJIa YIPYTOCTH, CHUJIa TPEHUS, MOLIHOCTD,
SHEPrus B3aUMOJECHCTBUA Tena ¢ 3eMiEl BOMM3M €€ TMOBEPXHOCTH, JHEPrusi ympyrou nedopmanuu MpYy>KUHBI,
KOJIMYECTBO TEIUIOTHI, aDCOIIOTHAsA TeMIeparypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSSI SHEPTHs UACATBHOIO
OJIHOATOMHOTO Ta3a, paboTa HJealbHOIO raza, OTHOCHTENbHAs BIaXXHOCTb Bo3ayxa, KIIJ| uaeanbHOro TemnoBoro
JBUTATEJIS; JJIIEKTPUUYECKOE IT0JIE, HAMPSKEHHOCTH JIEKTPUUYECKOIO MOJIs, HANPSLKEHHOCTD I10JIS1 TOUEYHOTO 3apsia WK
3apsHDKEHHOTO I11apa B BAKYYME WM B JUAJIEKTPUKE, MOTEHLUHAN 3JIEKTPOCTATHYECKOTO MOJIA, Pa3HOCTh MOTEHINAJIOB,
ANEKTPOABMKYIIAS CUIIA, CHJIA TOKA, HANPSHDKEHUE, MOIIHOCTD TOKA, DJIEKTPUYECKAs] EMKOCTh TUIOCKOTO KOHIEHCATOPa,
CONPOTHUBJICHUE YYacTKa LENM C IOCJIEIOBATEIbHBIM M MAapAJLICIBbHBIM COCIMHEHUEM PE3UCTOPOB, JSHEPrus
AIEKTPUYECKOTr0 NOJII KOHAEHCATOPA,

OOBSCHATH OCOOCHHOCTH MPOTEKAHUSA (PU3NYECKUX SBJIICHUI: MEXaHHUUECKOE JIBUKEHHE, TEIJIOBOE JIBUKECHUE YaCTHUIL
BEIIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE MBMXEHHE, IudPy3usi, ucnapeHue, KUIEHUE U KOHJEHCAlus,
IJIAaBJICHUE M KPUCTALIM3aUMs, HAIpPaBICHHOCTh TEIUIONEpPENayu, OJJIEKTPU3aLUs TEN, SKBUIOTECHUIMAJIBHOCTD
ITIOBEPXHOCTH 3aPsKEHHOTO ITPOBOIHUKA;



MPOBOJIUTHh HWCCJEAOBAaHUE 3aBUCHUMOCTH OJHOW (DU3WYECKON BEIMYMHBI OT JPYTOM C HMCIOJIb30BAaHUEM TIPSIMBIX
M3MEPCHUM, TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTAThI MOJYYCHHOW 3aBUCUMOCTH (PHU3HUECKUX
BEIMYMH B BUJIE TpaduKOB C Y4ETOM aOCOTIOTHBIX IMOTPEUTHOCTEH HW3MEpPEHHH, NelaTh BBIBOABI IO pe3yibTaTam
WCCIICJIOBAHHSI,

NPOBOJIUTh KOCBEHHBIC W3MEpPEHHS (PU3NYCCKUX BEIUYMH, TPU ITOM BHIOMpaTh ONTHUMAIBHBIA METOJ W3MEpEeHUS,
OIICHUBAThH A0COJIOTHBIE M OTHOCUTEIBHBIC TTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUIHA |

MPOBOJIUTh  ONBITHI IO  TPOBEPKE  MPEIIOKEHHOW  THUIOTE3Bl:  IUJIAHUPOBATh  JKCIEPUMEHT, COOMpPAThH
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJTU3UPOBATh MOJYyUYEHHBIE PE3YJIbTATHI U JIENIaTh BBIBOJ O CTATYyCE MPEIOKEHHOM
TUTIOTE3HI;

coOmofaTh mpaBwmiia 0€30MacHOro TpyJa MpU MPOBEACHUM HCCIEIOBAHMNA B paMKaxX Y4YeOHOro HKCIIEPUMEHTA,
MpPaKTUKyMa H Yy4eOHO-HCCIIEIOBATEIIBCKONM W TIPOCKTHOM MESITEIbHOCTH C WCIIONB30BAHUEM HM3MEPHUTEIBHBIX
YCTPOMCTB U 1a00OpaTOPHOTO 00OPYAOBAHUS;

pemaTrh pacuy€THbIE 3a7a4d C SBHO 3aJaHHOM W HESBHO 33/JIaHHON (DU3MUECKOW MOJIETbI0: HAa OCHOBAaHWUHW aHANIM3a
yCIIOBUS OOOCHOBBIBaTH BBIOOp (M3MUECKOW MOJENH, OTBEYalolleld TpeOOBaHUSAM 3ajadd, MPUMEHSTh (HOPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIATHI (PH3NYECKUX TEOPHHA TPH MCTIOJ30BAaHINN MAaTEMAaTUYECKUX METOOB PEIICHUS
3a/1a4, MPOBOJIUTH PacdYEéThl Ha OCHOBAaHWM HMMEIONIMXCS JaHHBIX, aHAJU3UPOBATh PE3YNIBTAThl U KOPPEKTUPOBATH
METO/IBI PEIICHUS ¢ YIETOM MTOTYUCHHBIX PE3YJIbTATOB;

peraTh KauyeCTBEHHbIE 3a/aud, TPeOyIoIue MPUMEHEHHs] 3HAHWM W3 Pa3HBIX pPa3leioB Kypca (U3HKH, a TaKXKe
WHTErpallid 3HAHUW W3 JPYrUX NPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh JIOTHYECKYIO IIETIOYKY
paccyXJICHUH ¢ OTIOPOM Ha M3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKUC SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JJII OOBSICHEHUS OCHOBHBIX NMPUHIIAIIOB PAa0OTHl M3MEPHUTEIBHBIX TPHOOPOB,
TEXHUYECKUX YCTPOUCTB U TEXHOJOTUYECKHUX MPOIIECCOB;

MPUBOJNTHh TPUMEPHI BKIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE HAyKd, B OOBSCHEHUE
MIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIICHUBATH IOCJICJCTBUS OBITOBON M TMPOM3BOJICTBEHHOW NEATEIILHOCTH YEIOBEKAa, CBSI3aHHOM C
(U3NYECKUMHU TIPOIECCAMH, C TO3UIUN IKOJIOTUYECKOW 0e30MacHOCTH, TPEACTABICHUH O palrdoOHAIEHOM



MIPUPOJIOIIOJIE30BAHUH, a TAK)KE Pa3yMHOM HWCIIOJIb30BAaHUHM JIOCTIDKCHUH HAYKH W TEXHOJIOTHH I JaJIbHEHIIEero
Pa3BUTHS YEITIOBEYECKOTO OOIIECTBA;

MPUMEHSTH Pa3IMYHbIC CIIOCOOBI pabOTHI ¢ MHPOpPMAITUEH (PU3NISCKOTO COACPKAHMS C UCITOJIE30BAHUEM COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJOTHH, TIPU 3TOM HCIIOJIH30BaTh COBpEMEHHBbIC MH()OPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TTOWCKa,
nepepaboTKU U MPEAbABICHUS YIeOHOW M HAYIHO-TIOMYJISIPHON WH(MOPMAIUU, CTPYKTYPUPOBAHUS U WHTEPIIPETAIIUN
uH(GOPMAIIUHU, TOJYYESHHOW M3 Pa3IMYHBIX MCTOYHHKOB, KPUTHYCCKH aHAIM3HPOBATH MOJIydaeMylo HH(OpPMAIHIO U
OILICHUBATH €€ JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIONIUXCSI 3HAHNM, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHHKA WH(OPMAIIUH;
NPOSIBIISITh  OPTraHU3aIllMOHHBIE W TIO3HABATENbHBIE YMEHHUS CaMOCTOSTEILHOTO IPHOOPETEHUs] HOBBIX 3HAHUU B
IPOIIECCE BBITIOJHEHUS MPOCKTHBIX M YIeOHO-HCCIIEI0OBATEIBCKUX PaboT;

paboTaTh B TPYIIE C MCIIOJIHCHHEM Pa3IUYHBIX COLMAIBHBIX POJICH, IUIAHUPOBATH PabOTy TPYIIIBI, PAMOHAIbHO
pacnpeeliaTh NeITeIbHOCTh B HECTAaHJAPTHBIX CUTYaIlMsAX, aJCKBATHO OICHWBATH BKJAJ Ka)JOr0 M3 YYaCTHHUKOB
IPYMIBI B PEIICHUE pacCMaTpUBaEMOM MPOOIIEMBI;

NPOSIBIISITh MOTHBAIMIO K OyAyIied mpodeCCHOHATBLHOW NEATEIHbHOCTH IO CHEIHATBHOCTIM (U3HKO-TEXHUIECKOTO
npodus.

K xoniy o0yuenus B 11 Knacce npeIMeTHBIC Pe3yJIbTAaThl HA YIIIYOJEHHOM YPOBHE JOJDKHBI OTPakaTh CPOPMHUPOBAHHOCTD Y
0oOy4Jaronmxcs yMEHUM:

MOHUMATh POJIb (UMK B IKOHOMHYECKOM, TEXHOJOTHYECKOH, COIMAIBHOW M ATHYECKOW cdepax AesTeIbHOCTH
YeJloBeKa, pojib U MecTO ()U3MKH B COBPEMEHHOM HAYyYHOW KapTUHE MHpaA, pPOJIb AaCTPOHOMHUHU B MPAKTUUYECKOMN
NEATEIbBHOCTH  4YEJIOBEKa W JalbHEHIIEM  HAyYHO-TEXHMYECKOM  Pa3BUTHH, 3HAYCHHE  OMHUCATEIBHOM,
CUCTEMATU3HUPYIONIEH, OOBICHUTETLHON M TMPOTHOCTHYECKOW (PYHKIUN (DU3UIECKON TEOPUU — DIIEKTPOJAMHAMHKU,
CHEIHAIbHOM TEOPUU OTHOCUTEJIBHOCTH, KBAHTOBOM (M3HKH, pOJb (u3MUeckod Teopun B (POPMUPOBAHUU
Mpe/CTaBICHUA O (PU3NYECKOW KapTUHE MHpa, MECTO (PU3NYECKOM KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUN O IPUPO/IE;

pasnuyaTh yCIOBUS NPUMEHUMOCTH MOjieNiel PU3NYECKUX TeJl U MPOLECCOB (SBJICHUMN): OAHOPOIHOE IEKTPUUECKOE U
OJTHOPOJTHO€ MArHUTHOE TIOJIsA, TApMOHWYECKHE KOJeOaHWs, MaTeMaTHYECKUN MAasTHUK, WJICATbHBIM MPYKUHHBINA



MasiTHUK, TApPMOHUYECKHE BOJHBI, UACATBHBIN KOJeOaTeTbHbI KOHTYp, TOHKAs TUH3a, MOJIE]Ie aTomMa, aTOMHOTO sIpa
Y1 KBAaHTOBOM MOJICJIM CBETA;

pa3nuyaTh YCIOBHS (TpaHMIBI, O0JIACTH) MPUMEHUMOCTH (U3MUECKUX 3aKOHOB, MOHUMATh BCEOOMIMA XapakTep
(yHIaMEHTaIbHBIX 3aKOHOB 1 OTPAaHUYE€HHOCTb UCII0JIb30BAHUS YACTHBIX 3AKOHOB;

aHAJIM3UPOBATh U OOBSCHATH AJNEKTPOMArHUTHBIE MPOLIECCH U ABJICHUS, UCIOJbB3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHbI
ANEKTPOJMHAMUKN M CHELUUAJIbHOM TEOpPHH OTHOCHTEJIBHOCTH (3aKOH COXPAaHEHMs B3JIEKTPUYECKOro 3apsiaa, cuia
Awmnepa, criia JIopeHna, 3aK0H 3JIEKTPOMarHUTHOM MHAYKUMH, TpaBuiio Jlenna, cBa3p O/1C caMOMHIYKIIMHU B DJIEMEHTE
JIEKTPUYECKON LENU CO CKOPOCTBIO M3MEHEHHUs CHJIbl TOKA, IMOCTYJAThl CHELUAIBHOW TEOPUHU OTHOCHUTEIIBHOCTH
OliHITelHa);

aHAJIM3UPOBATh U OOBIICHITH KBAHTOBBIE MPOLIECCHI U SIBJICHUS, UCIIOJIb3YS MOJIOKEHNS KBaHTOBON (hu3uku (YypaBHEHHUE
OiiHmTenHa s gorosddexra, nepBbli U BTOPOW MOCTYNaThl bopa, MpUHLIMI COOTHOIIEHHWS HEONPENENEHHOCTEN
['eit3enOepra, 3aKOHBI COXPAHEHMS 3apsiIOBOIO M MAacCOBOTO YHCEI U HDHEPIUM B SACPHBIX PEAKLMIX, 3aKOH
PaZoOaKTUBHOTO pacnajia);

ONHUCHIBaTh (PU3MYECKHE IMPOLECChl W SBJICHMS, HUCHOJb3ys BEJIWYUHBL HANPSHKEHHOCTH SJIEKTPUUECKOIO TMOJs,
MMOTEHIHAJI DJIEKTPOCTATHYECKOTO IOJS, PAa3HOCTh MOTEHIMAIOB, JJIEKTPOABWXKYILIAS CUJA, WHAYKLIHUS MAarHUTHOIO
IOJsl, MArHUTHBIM TIOTOK, cuja AMIiepa, WHIYKTUBHOCTb, OJJIEKTPOABIKYIIAs CHUJIAa CAMOWHIYKIMH, DHEPTHUS
MAarHUTHOTO TOJSl MPOBOJHHMKA C TOKOM, PEJIITUBUCTCKUN HMIYJbC, MOJHAs DHEPrUsi, SHEPrusl MOKOsS CBOOOIHOMN
YaCTHULIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YMCIIO U 3apsi]l Aapa, SHEPTHsl CBSI3U SApPa;

OOBSACHATH OCOOCHHOCTH MPOTEKAaHUS (PU3MUECKUX SBICHUM: 3JIEKTPOMAarHUTHAs UHTyKIUS,, CAMOUHYKIIHS, PE30HAHC,
UHTEpPEpEeHLIMsT BOJIH, Oudpakius, IUCIEpPCUsi, TMOJIHOE BHYTPEHHEE OTpakeHue, (PorolrnekTpuueckuit 3¢dext
(potoaddexr), anbdpa- m Oera-pacmanbl saep, ramMma-u3IydeHUE snaep, (PU3NUYECKUE MPUHIUIBI CHEKTPAIbLHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAPABJICHUE NHIYKLIIUA MarHUTHOTO OJIS POBOJIHHKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHia;

CTPOHUTH U300paKEHUE, CO3]aBAEMOE TIIOCKUM 3€pKaJiOM, TOHKOW JIMH30M, M pACCUUTHIBATh €TO XapaKTEPUCTHUKHU;
IPUMEHATH OCHOBOIIOJIAralOIIMEe ACTPOHOMUYECKHE IIOHATHSA, TEOPUUM M 3aKOHBI Ui aHaiIM3a U OOBSCHEHUS
(Gu3HUECKUX MPOLIECCOB, MPOUCXOAAIIMX B 3BE3/1aX, B 3BE3JHBIX CHCTEMaX, B MEXIaJaKTUUECKOW Cpele; ABUKEHUS
HEOECHBIX TEJ, IBOJIIOLMH 3BE311 M BeeneHHoi;



MIPOBOJIUTH HCCIIEOBAHUE 3aBHCUMOCTEH (PU3NUECKHX BEIWYWH C HMCIOJIB30BAHUEM TMPSIMBIX U3MEPEHUM, TIPU 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (DPUKCHPOBATh PE3yJbTaThl MOJYYCHHOW 3aBUCHUMOCTH (M3MYECCKUX BEIUYHH B BUIE
rpaduKoB ¢ y4€ToM abCOMIOTHBIX MOTPENTHOCTEH N3MEPEHHM, IEIaTh BBIBOIBI 110 PE3yJIbTaTaM UCCIEIOBAHNS;
NPOBOJIUTh KOCBEHHBIC M3MEpPEHHS (PU3NYCCKUX BEIUYHH, MPU ATOM BHIOMpaTh ONTHUMAIBHBIA METOJ W3MEpEHUS,
OIICHWBATh A0COTIOTHBIC M OTHOCUTEIIHHBIE TIOTPEITHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUH;

MPOBOJIUTH  ONBITHI TI0  TPOBEPKE  MPEIIOKEHHOW  TUIOTE3Bl:  IUJIAHUPOBATH  DKCIEPUMEHT, COOMpAThH
AKCIIEPUMEHTAILHYIO YCTAaHOBKY, aHAJTU3UPOBATH MOJYyYEHHBIE PE3YNIBTATHl U JIEJIaTh BBIBOJ O CTAaTycCe MPEIIOKECHHON
TUTIOTE3HI;

OMKCHIBATH METOJIbI MOTYUYEHUSI HAYUYHBIX aCTPOHOMUYECKHUX 3HAHUM;

coOmo/iaTh mpaBmiia 0€30MacHOro TpyJa MPU MPOBEJACHUU HCCIAEAOBAaHUI B paMKax y4eOHOTO SKCIEPUMEHTA,
MPaKTUKyMa H Yy4eOHO-HCCIIEIOBATEIIbCKOM W TIPOCKTHOW JESATEIbHOCTH C HWCTOJIB30BAHHEM HW3MEPHUTEIBHBIX
YCTPOMCTB U 1a00OpaTOPHOTO 00OPYAOBAHUS;

pemarh pacuy€THbIE 33Ja4d C SBHO 3aJaHHOW W HESIBHO 3a/JIaHHOM (PU3MYECKOW MOJIEIbI0: HAa OCHOBAaHWUHW aHANIM3a
yCIIOBUSA BBIOUpaATh (DU3MYECKHWE MOJENIN, OTBEUAIolMe TPEOOBAHMIM 3a/ayd, MPUMEHSITh (HOPMYJIBI, 3aKOHBI,
3aKOHOMEPHOCTH ¥ TIOCTYJIaThl (PU3MUYECKUX TCOPHH TMPU HMCIIOIH30BAHUHM MATEeMaTHYECKUX METOJIOB PEIICHHMS 3ajad,
MPOBOJIUTh PAacy€Thl HA OCHOBAaHWW HMMECIONIMXCS JTaHHBIX, aHATW3UPOBATH PE3yJIbTaThl U KOPPEKTUPOBATH METOIBI
pEIICHUS C YIETOM MOTYYSHHBIX PE3yJIbTATOB;

peraTh KaueCTBEHHbIC 3a/aud, TPEOYIOIHUe MPUMEHEHHsS 3HAHWM W3 pa3HBbIX pa3leioB Kypca (U3HKH, a TaKXKe
WHTErpallid 3HAHUW W3 JPYrUX NPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh JIOTHYECKYIO IIETIOYKY
paccyXJIeHUI ¢ OTIOPOM Ha N3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKHUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JJII OOBSICHEHUS OCHOBHBIX NMPUHIIAIIOB PAa0OTHl M3MEPHUTEIBHBIX TPHOOPOB,
TEXHUYECKUX YCTPOUCTB U TEXHOJOTUYECKUX TIPOIIECCOB;

MPUBOJNTHh TPUMEPHI BKIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE HAyKd, B OOBSCHEHUE
MIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIICHUBATH IOCJICJCTBUS OBITOBOM M TNPOM3BOJICTBEHHOW MEATEIBHOCTH YEIOBEKA, CBS3aHHOW C
(U3NYECKUMHU TIPOIECCAMH, C TO3UIUN IKOJIOTUYECKOW 0e30MacHOCTH, TPEACTABICHUH O palrdoOHAIEHOM



MPUPOIOIIOIB30BAHIH, a TAK)KE Pa3yMHOM HCIIOJIb30BAaHUU JIOCTMDKCHWH HAYKH W TEXHOJIOTHH IS JaJIbHEHIIETO
Pa3BUTHS YEITIOBEYECKOTO OOIIECTBA;

MPUMEHSTH Pa3IMYHbIC CITIOCOOBI PabOTHI ¢ HHPOPMAITUCH PU3NIECKOTO COACPIKAHUS C UCIIOIB30BAHUEM COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTHH, TIPU 3TOM HCIOJB30BaTh COBPEMEHHBIE MH(POPMAITMOHHBIC TEXHOJIOTUU ISl TIOUCKA,
nepepaboTKU U MPEAbSBICHUST YIeOHOW M HAYIHO-TIONMYJISIPHON WH(MOPMAIUU, CTPYKTYPUPOBAHHUS M MHTEPIIPETALINN
uHGOPMAIINHU, TOJYYESHHOW M3 Pa3IMIHBIX MCTOYHHKOB, KPUTHYECCKH aHAIM3MPOBATHh IMMOJIyYacMyI0 HH()OpMaIHIO |
OILICHUBATH €€ JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIONIUXCSI 3HAHNM, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHHKA WH(OPMAIIUH;
NPOSIBIISITh  OPTraHU3aIllMOHHBIE W TIO3HABATENbHBIE YMEHHUS CaMOCTOSTEILHOTO IPHOOPETEHUs] HOBBIX 3HAHUU B
IPOIIECCE BBITIOJHEHUS MPOCKTHBIX M YIeOHO-HCCIIEI0BATEIhCKUX PaboT;

paboTaTh B TPYIIIE ¢ UCIOJTHCHHEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH PadOTy TPYMIbBI, PAlHOHATHHO
pacnpeeliaTh NeITeIbHOCTh B HECTAaHJAPTHBIX CUTYaIlMsAX, aJCKBATHO OICHWBATH BKJAJ Ka)JOr0 M3 YYaCTHHUKOB
IPYMIBI B PEHICHUE paccCMaTpUBaEMOi MPOOJIEMBI;

NPOSIBIISITh MOTHBAIMIO K OyAyIied mpodeCCHOHATBLHOW NEATEIHbHOCTH IO CHEIHATBHOCTIM (U3HKO-TEXHUIECKOTO
npodus.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kourpoubnble IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pasznen 1. HAYUHBINM METO/ ITIO3HAHUSI TIPUPO/IbI
. bubnuotexa [JOK
11 HayHEIH METOZ MO3HAMMNS MPHPOLI 4 https://m.edso0.ru/f16b68d7
Utoro no pazneny 4
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaritia 10 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
. 1
22 Hurammica 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEporo Tesa > https://m.edso0.ru/f16b68d7
bu6mmorexa [IOK
2.4 3aKOHbBI COXPAHEHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro 1o pasnery 35
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
. bu6mmoreka [IOK
1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHN 5 https://m.edso00.ru/f16b68d7
bu6mmoreka [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHbI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperaTtHble cocTOsIHUS BemecTBa. Da3oBbie 14 bub6mmoreka [IOK



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

IIEPEX OBl https://m.edsoo0.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 Omexpiieckoe none 20 https://m.eds00.u/f16b6847
. . bubnmoreka [JOK
4.2 ITOCTOSIHHBIN 3JIEKTPUYECKHUM TOK 20 https://m.edsoo0.ru/f16b68d7
bu6mmoreka [IOK
43 ToKi B pIsMIHEIX cpenax 4 https://m.eds00.ru/f16b68d7
Hroro no pazneny 44
Paznen 5. PUBHUYECKUMN MPAKTHKYM
| . bubnuotexa [JOK
>1 DUSIICCKHT MpakTHIyM 4 https://m.edso0.ru/f16b68d7
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136



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

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpouabusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznexn 1. 9JIEKTPOJAUNHAMUKA
bu6mmorexa [IOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bu6mmorexa [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbI
bu6mmoreka [JOK
21 Mexareckue koebars 10 https://m.edso00.ru/39859¢f1
bu6mmoreka [JOK
2.2 DNeKTpOMarHUTHbHIE KOJIeOaHUs 15 https://m.edsoo.ru/39859f1
53 MexaHnuyeckue U 3JEKTPOMarHUTHbIE 10 1 bubnmnoreka [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edso00.ru/39859¢f1
Hroro no pazneny 60
Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
bubmuorexa [JOK
31 Ocuoser CTO > 1 https://m.edso00.ru/39859¢f1
Wroro no pazneny S)



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [JOK
4.1 K - 14
OPTYCKYAPHOBOMHOBO AYAIH3M https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 )
H3HKa atomMa > https://m.eds00.ru/39859f1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHBIX 5 bubnmoreka [JOK
' YJaCTHII https://m.edso0.ru/39859¢f1
Hroro no paszneny 24

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

bubmuorexa [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 11 httos://m.edsoo.ru/39859f1
Hroro no pazneny 11
Pazznen 6. PUSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
1 ) 4
6 HISHHCCKHH HPAKTHEYM https://m.eds00.ru/39859¢f1
Uroro no pazgeny 4
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 5 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859f1
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor
Hroro mo pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabubie IIpakTHyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 ®duszuka — pyHaaMeHTaIbHas HayKa O 1 02.09.24 bubnnoreka [JOK
HPUPOJIE o https://m.edsoo.ru/1beef346
5 Hayunsb1ii MeTOX 1TO3HAHUS U METOBI 1 03.09.24 bubnunoreka [JOK
UCCIEeOBaHUS (PU3NUECKUX SABICHUN https://m.edsoo.ru/3a7fde29
DKCIIEpUMEHT U TEOpUs B IIpOLECCE 04.09.24
3 no3Hanus npupoasl. Habmoaenue u 1 bubmorexa LOK
PHPOIBL. https://m.edso0.ru/34c49931
9KCIIEPUMEHT B (pu3mKe
Crioco0bl n3MepeHus: GU3NYECKUX 05.09.24
bub6nunorexa LIOK
BeNUYUH. AOCOIOTHAS 1
4 S —— 1 https://m.edsoo.ru/ca2def03
. P https://m.edsoo.ru/7f18fda3
M3MEPEHUHN (PU3NUECKUX BETUYUH
Mexanunueckoe apmxenue. Cucrema 09.09.24
5 otcueTa. OTHOCUTEIBHOCTD 1 bu6nmorexa LIOK
MEXaHUYEeCKOro aABuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1auu MEXaHUKH
Pannyc-BekTop MaTepHalbHON TOUKH, 10.09.24
6 €ro MPOEKIUU Ha OCU KOOPJNHAT. 1 bubnuorexa [IOK
Tpaexropus. [lepemenienne. CKOpoCTb. https://m.edso0.ru/30a108a5
NX npoekiuu Ha OcH KOOpAUHAT
7 PaBHOMEpHOE nIpsAMOIIMHETHOE 1 11.09.24 but6mmoreka [IOK

nBkeHue. I'paduueckoe onucanue

https://m.edso0.ru/89ba7190
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PaBHOMEPHOT'O IIPSIMOJIMHEHHOTO

JBUKCHUS
8 CrnoxxeHue nepeMeIeHuii U CKOpOCTeH. 12.09.24 bubmmorexa [IOK
Pemnrenue 3anau https://m.edsoo.ru/761d18aa
HepaBnomepHoe nBuxeHue. 16.09.24
9 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. bubnmnoreka HOK
[IpsamonuHeitHOe TBUKEHUE C https://m.edso0.ru/a99549a7
MTOCTOSITHHBIM YCKOPEHUEM
I'paduueckoe onrcanue 17.09.24
10 IPSAMOJIMHEMHOTO ABUKEHUS C buGnnorexa LHOK
P https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosHOe najieHue. Y CKOpeHue 18.09.24
1 CcBOOOJHOTO MajJeHus. 3aBUCUMOCTh bubnunoreka LIOK
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpapuKu
12 JIBu>xeHue Tena, OpoIIeHHOTr0 MOJ 19.09.24 bubnmnoreka HOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nuxenue. J{BuxxeHnue 23.09.24
13 0 OK HOCTHU. YTJ0Bas U JIMHEHAA bubmorexa HOK
Py ' https://m.edso0.ru/33196fbe
CKOPOCTb.
[Iepuon u yacrora. 24.09.24
14 [lenTpocTpeMuTeILHOE U TTOJTHOE bubmmorexa [JOK
pocTp https://m.eds00.ru/1242f32e
YCKOpEHHE
[Tepsriii 3ak0H HproTOHA. 25.09.24
15 NHepruanpHble CUCTEMBI OTCUETA. bu6nuorexa LIOK
[Tpuaiun otHOCcUTENbHOCTH [ anumnes. https://m.edsoo.ru/5a9¢e4a64
HeunepuuanbHbie CUCTEMBI OTCUETA
16 Cuna. PaBHOJElHCTBYIOIIAS CHIIA. 26.09.24 bu6muoreka [IOK
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Bropoii 3akoH Herotona. Macca

https://m.edsoo.ru/141d3837

17 B3aumopeiictBue Ten. Tpetuit 3aKoH 30.09.24 bub6nmoreka [IOK
Hprorona https://m.edsoo.ru/57dba505
[IpuHIUIT Cynepno3uiuu CUil. 01.10.24
18 P:me}LI[He 3aﬂyr;qpﬂa HpILMCHeHHe buGnuorexa [IOK
https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUSI. 02.10.24
19 DKBUBAJICHTHOCTh T'PaBUTAIIMOHHON U bubmorexa [IOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOU MaccChl
20 Cuna TsKeCTH M YCKOpEHHe 03.10.24 bubnuoreka [IOK
cBOOO/IHOIO Na/IEHU https://m.eds00.ru/22757f26
JIBrm>keHre HeOECHBIX TE U UX 07.10.24
21 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
99 Cuna ynpyroctu. 3akoH ['yka. Bec 08.10.24 bubnmnoreka HOK
Tela https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupoaa v BUIBI CHIT 09.10.24 bubnnorexa [JOK
23 TpeHus. [IBuKeHne B )KUIKOCTH U Ta3e https://m.edsoo.ru/1fa86499
C Y4E€TOM CHJIBI COIIPOTUBIIEHHS CPEIbI https://m.eds00.ru/2cb29676
24 Hasnenue. ['unpocraruueckoe 10.10.24 bubmuoreka [{OK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AGCOIOTHO TBEPJIOE TEIIO. 14.10.24 bubmuoteka [IOK
25 IloctynarensHoe U BpaliaTeabHOE bubmuoteka [IOK
JIBUKEHUE TBEPJOTO TeNa https://m.edsoo.ru/2b95d57¢e
26 MOMEHT CUJIbl OTHOCUTEIIBHO OCU 15.10.24 but6mmoreka [IOK

BpalICHU:. IIneyo cumnbl

https://m.edso0.ru/653d3459
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CrnosxeHue cuil, NPUIOKEHHBIX K 16.10.24
97 TBepaoMy Teny. LleHTp TskecTu Tena. bubmmoreka [JOK
VYcnoBus paBHOBECHS TBEPJIOTO Tela. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBeCHS
28 Pemenue 3amau. [loaroroska k 17.10.24 bubnuorexa [{OK
KOHTPOJIBHOU https://m.edsoo.ru/dclcaac0
Kontponbras padota Nel o reme 21.10.24
29 "Kunemaruka. Jlunamuka. Ctatuka bubmmorexa [JOK
. https://m.edsoo.ru/9f5a574c
TBEPAOIO Tella
Nmnynbsc MaTepuaibHOM TOUKH, 22.10.24
30 CUCTEMBI MaTEpUAIbHBIX TOUEK. L{eHTp bubnuorexa [IOK
Macc CUCTEMbI MaTEPUAIbHBIX TOUEK. https://m.edsoo.ru/4bb8294b
Teopema o 1BU)KEHUU IIEHTpa Macc
HMIynibe CHIIBI M U3MEHEHHE UMITYJIbCA
31 Tena. 3aKOH COXpaHEHMS UMITYJIbCA. 23.10.24 bubmorexa LOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE ABMKEHNE
MoMeHT uMIysibca MaTepHATLHON 24.10.24
32 Touku. [Ipencrasienue o coxpaHeHuu bubnmnoreka HOK
MOMEHTa UMITYJIbCA B LICHTPAJIBHBIX https://m.edso00.ru/d6532eb9
MOJISAX
33 Permere 3azas 05.11.24 but6mmoreka [IOK
https://m.edso00.ru/f7706d63
PaboTa criiel Ha MaJIOM M Ha KOHEYHOM 06.11.24
34 nepemenieHun. I'padguueckoe bubmuoreka [IOK
Mpe/iCTaBICHHE PaObOThI CUITHI. https://m.eds00.ru/913974c7
MOWHOCTb CHIIBI
Kunernueckas sneprus. Teopema 06 07.11.24
. bubnuotexa [JOK
35 W3MEHEHUN KMHETHYECKOW SHEPTHUH

MAaTepHAIbHON TOUKHU

https://m.edsoo.ru/9a5e2e74
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IloTennuanpHbBIE U HEMMOTEHIIMAILHEBIC 11.11.24
36 cwibl. [loreHnnanpHas YHepPrus buGnuorexa [IOK
) 1t PIHA. https://m.edsoo.ru/554bafcc
Bropas kocMuueckast CKopocThb
Tperbst KocMuueckast ckopocTb. CBs3b 12.11.24
paboThI HEMOTEHIIUATHHBIX CHII C
37 W3MEHEHUEM MEXAHUYECKON DHEPTUU buGnuorexa [IOK
P https:/m.eds00.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKOM dHepTrun
Yapyrue u He H€ CTOJIKHOBEHUS. 13.11.24
38 N Sz;eHHe Beynj }J]'ITJ'II/I JUIS AealIbHON buGnnorexa LHOK
p PHY a https://m.eds00.ru/f30f43b6
JKUIKOCTH
KontponpHas pabota Ne2 o teme 14.11.24 bubmmnorexa LIOK
39 " n
3aKOHBI COXPAHEHUSI B MEXaHUKE https://m.edsoo.ru/474e7c4a
PazBuTue npeacraBieHuii 0 npupose 18.11.24
bubmmoteka IIOK
40 TermnoTel. OcHoBHEIE TTONI0KeHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe nBUXKEHHE
CrpoeHnue ra3000pa3HbIX, )KUJIKUX U 19.11.24
41 TBEPABIX TE€JI. XapakTep ABWKECHUA U bubmorexa HOK
PA . Paictep A https://m.edso0.ru/c44d02e2
B3aMMOJEHCTBHUS YaCTHI] BEIIECTBA
Macca u pazmepbl MOJIEKYJT (aATOMOB). 20.11.24
42 KommuectBo BemecTBa. IlocTostHHas bubnmorexa IOK
' https://m.edsoo.ru/c5b72ab7
ABorazipo
43 Temnepatypa. TemnnoBoe paBHOBeCHE. 21.11.24 bubmuoreka [IOK
[Ikana [enscus https://m.edso0.ru/0070d493
25.11.24 bubnunorexa LIOK
44 Pemenue 3amau
A https://m.edsoo.ru/1531aba5
26.11.24 b K
45 WUneanpHerit ra3. I'a3oBbIe 3aKOHBI nomorexa O

https://m.edsoo.ru/1deb2367
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VYpasuenue MeHnneneesa-Kianelpona.

bubnunoreka LIOK

40 Penrenue 3amau 27.11.24 https://m.eds00.ru/8d12c328
47 AOcomoTHas TemrepaTtypa. 3akoH 28.11.24 bubmmorexa [IOK
JanpToHa https://m.edsoo.ru/14e02d1f
48 N3omporieccel B HeaaIbHOM Ta3e ¢ 02.12.24 bubnunorexa LIOK
MOCTOSIHHBIM KOJIMUECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'padmyeckoe npepcraBaeHue 03.12.24
49 M30IPOIIECCOB: U30TEPMa, U30X0Pa, bubmorexa LOK
https://m.eds00.ru/1344327b
n3zobapa
04.12.24 bubnunoreka [JOK
>0 Octiopiioe ypasierie MKT https://m.edsoo.ru/c8094721
51 Permere sanad 05.12.24 bubmuorexa [JOK
https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl 09.12.24
TEPMOJUHAMHYECKON CHCTEMBI CO
52 CpeIHEN KHHETUYECKOHN SHEepruen https://m.edsoo.ru/c38af875
MOCTYNAaTEeNbHOTO TETJIOBOTO
JBUKEHUSI €€ 4acTHIl
53 O06001eHre U cucTeMaTU3aIis 3HaHUIA 10.12.24 bubnmorexa [IOK
o teme "Ocnosl MKT" https://m.eds00.ru/09d12fd8
11.12.24 but6mmoreka [IOK
>4 Tectnpopaiiite https://m.edsoo.ru/13adad59
TepmoanHamMuyeckas CUCTEMA. 12.12.24
3aanue BHEMIHUX yciaoBuid juist T
CUCTEeMbI. BHelIHre U BHYTPEHHHE
but6mmoreka [IOK
55 napametpsl. [lapamerps! T/ cuctembl

Kak Cpe/IHHe 3HAaYEHUsI BETUYMH,
OIUCKHIBAIONIUX €€ Ha
MHUKPOCKOITIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3
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Hynesoe Hauano TepMOAMHAMUKU. 16.12.24
56 Camonpown3BoiibHas penakcanus T[] buGnuorexa [IOK
p P https://m.edso00.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Mojaens ujiealibHOTO Ta3a B 17.12.24
57 TEPMOJMHAMHUKE. Y CJTOBUS bubmorexa [IOK
P e https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TON MOJCIN
58 Ypasuenue MeHnneneeBa-Knanelipona 18.12.24 bu6nmoreka [IOK
Y BBIPQ)KECHME JUUIS1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
Bripaxxenue a1 BHyTpEeHHEN SHEPTrUU 19.12.24
59 OJIHOATOMHOTO HJICaJIbHOTO Ta3a. bubnuorexa [{OK
KBa3ucrarndyeckue u HECTaTUUSCKHUE https://m.edsoo.ru/acbcacl5
MIPOLIECCHI
DnemeHTapHas paboTta B 23.12.24
50 TepMoanHamMuKe. Beruucnenue padboTsl bu6mmoteka [JOK
no rpaduky mporecca Ha pV- https://m.eds00.ru/741d5738
auarpamme
Tennonepenaya kak criocod U3MEHEHUS 24.12.24
61 BHyTpeHHeH sHepruu T]I cuctemsr 6e3 bubmorexa LOK
yIp p https://m.eds00.ru/3d734561
COBepIIeHUs PaboThI
62 KonBexknusi, TerIonpoBOgHOCTD, 55 1294 bubnunorexa LIOK
U3JIy4eHne o https://m.edsoo.ru/157b54cd
KomuuaectBo TennoThl. TemioéMKOCTh 26.12.24
Tena. YaenbHas U MOJIsIpHast bubnmnorexa LIOK
63 N
TEINIOEMKOCTH BelllecTBa. Y AeJIbHAA https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMSI TOTLJIUBA
64 Pacuér xonmuecTBa TEMIOTHI NpU 09.01.25 bubnuorexa [JOK
Tenjonepenaye https://m.edsoo.ru/1db5ad4e
65 [TonsTre 06 annabaTHOM TpoIecce. 13.01.25 but6mmoreka [IOK
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IIepBbIil 3aKOH TEPMOJUHAMUKHI

https://m.edso0o.ru/d8098824

KomnyecTBo TemioTs u paboTa Kak 14.01.25
66 MEphI U3MEHEHHMS BHYTPCHHEH SHEPTUH bubmmorexa HOK
p yIp p https://m.edsoo.ru/b047alcd
T cuctemsl
BTopoii 3ak0H TepMOJIMHAMUKY 1J1s1 15.01.25
67 PaBHOBECHBIX U HEPABHOBECHBIX bubnmnoreka HOK
nporeccoB. HeobparumocTh https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
68 [IpuHIUIIBI AEHCTBUS TEMIOBBIX 16.01.25 bubnunoreka LIOK
marmuH. KITJT https://m.edso0.ru/2e945513
69 Makcumansaoe 3HaueHue KIT. [ukn 20.01.25 bubnuorexa [JOK
Kapno https://m.edsoo.ru/fe3857h9
21.01.25 bu6nunorexa LIOK
70 Pemenue 3amau
g https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHE aCIICKThI 22.01.25
71 HCII0JIb30BAHUS TEIJIOBLIX JIBUrATEIIEH. bub6nunorexa LIOK
TerutoBoe 3arpsi3HEHUE OKPYKAIOLIEH https://m.edsoo.ru/9867aaa7
Cpenbl
23.01.25 bu6nmorexa LIOK
72 Pemenue 3amau
8 https://m.edso0.ru/c8c70432
O06o00menue 1 cucTeMaTH3alns 3HaHUI 27.01.25
73 o teme "TepmonnHamuka. Termnossle bubmmorexa [JOK
Y ' https://m.edso0.ru/28d62b3f
MAaIIHHBI
KonrtponsHast padota Ne3 o reme 28.01.25
74 "TepmoanHamuKka. TermioBnie bubnnorexa [JOK
P Y ’ https://m.edsoo.ru/1b6e26c5
MAaIIHHBI
[TapooOpa3oBaHue U KOHICHCAIHS.
75 pooop bl 11 29.01.25 but6mmoreka [IOK

Hcnapenue u kunenue. Y nejibHas

https://m.edso0.ru/6f8e6777
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TEII0Ta MapooOpa30BaAHUS
HacpllienHbie 1 HEHACHIIIEHHBIE TTapHI. 30.01.25
KauecTBenHas 3aBUCUMOCTD IIZIOTHOCTH
M JTaBJIECHHUS HACBHIIEHHOTO I1apa OT
76 TEMIIEPATYPHI, HX HGSaBI/ICI/IM(I))CTB oT Bubmorexa HOK
TEPATYPEL, https://m.edso0.ru/f5c17d02
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCHMOCTD TEMITEPATyPbl KUIICHHS
OT JaBJIEHUS B )KUIKOCTH
77 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U 03.02.25 bubnnoreka [JOK
OTHOCHTEIbHAS BIaXKHOCTH https://m.edso0.ru/30ebbb79
78 PeleHIe 3ama4 04.02.25 bubnuoreka [{OK
g https://m.edsoo.ru/18e95ff3
Teépaoe Teno. Kpucramimueckue u 05.02.25
79 amopdHbIe Tena. AHU30TPOIHS bubmmorexa [JOK
P ’ P https://m.edsoo.ru/20a88a03
CBOWMCTB KPHUCTAJIOB
[iaBienue u KpUCTaUIU3ALMSL. 06.02.25
bu6nmorexa LIOK
80 V aenpHas TEIIOoTa IJIaBIECHHU.
https://m.edsoo.ru/6ee91e9f
CyOnumariust
edopManuu TBEPAOTO Tea. 10.02.25
Aebop P bubmmoteka IIOK
81 Pactsokenne u cxxatue. Cnur. Monyinb
N https://m.edsoo.ru/dalaab10
HOwnra. IIpenen ynpyrux nedopmaruit
TemnmoBoe pacIMpeHue KUIKOCTEN U 11.02.25
82 TBEPABIX TEJI. AHFAapPMOHU3M TEILIOBBIX bubnnorexa LOK
P . P https://m.edsoo.ru/7ba5edf2
KoJIe0aHnil YacTHUI] BEI[ECTBA
[IpeoOpa3zoBanue sHEPrUn B Pa3zoBbIX 12.02.25 bubmmoreka [JOK
83
nepexoaax https://m.edso0.ru/97a0672f
13.02.25 bu6nunorexa LIOK
84 VYpaBHeHHE TEILUIOBOro Oajianca
p https://m.edsoo.ru/ab1521fb
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85 Pemenie 3a1au 17.02.25 bubnuorexa [{OK
https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE. 18.02.25
86 Kanunnsapueie siBinenus. JlaBnenne noa bubnmoreka [JOK
HUCKPUBIICHHOW OBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
*)unkoctu. Popmyna Jlammaca
O06o0mIeHne U cucTeMaTH3aIys 3HaHUH 19.02.25
87 o TeMe "ArperaTHble COCTOSTHUS bubmorexa LIOK
https://m.eds00.ru/0b52575¢
BemiecTBa. Ma3oBbie nepexoab”
20.02.25 bubnunorexa [JOK
88 Tecruposariie https://m.edsoo.ru/7dc2a739
DnexTpuszanus Tea U €€ IposBICHUS. 25.02.25
89 Onexrpuueckuii 3apsa. JlBa Buna Bbu6moteka [JOK
AJIEKTPUYECKUX 3apsiaoB. [IpoBoAHUKH, https://m.edsoo.ru/laff445f
JURJIEKTPUKU U TTOJITYIIPOBOIHUKHT
DneMeHTapHBIN ANEKTPUUYECKUH 3apsil. 26.02.25
90 3aK0H COXpaHEHHUS JICKTPHIECKOTO bubmorexa LOK
https://m.edsoo.ru/f49afd24
3apsna
01 Bsaumopeiictsue 3apsoB. Toueunsie 27.02.25 bubnuoreka [IOK
3apsanbl. 3akoH Kynona https://m.edsoo.ru/445b7746
03.03.25 bubnunorexa LIOK
92 Pemenue 3anau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
03 DunekTpuyeckoe noje. Ero neiictBue Ha 04.03.25 bu6muorexa IIOK
AJIEKTPUYECKUE 3apsAbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 3JIEKTPUYECKOTO MOJIS. 05.03.25
94 [IpoGueIii 3apsn. Jlunun Bubmuotexa [JOK

HAMPSHKEHHOCTH 3JICKTPUIECKOTO TTOJIS.
OIHOPOIHOE MEKTPUICCKOE TT0JIe

https://m.edsoo.ru/3dac6957
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IloTeHMaAIBLHOCTD

06.03.25

95 3JIEKTPOCTATUYECKOTr0 1oJis. PazHocTh bubmorexa LIOK
P ' https://m.eds00.ru/80021447
MOTEHIMAJIOB U HAINPsDKEHUE
IloTrenumanpHas YHEPrUs 3apsia B 11.03.25
96 aJIeKTpOcTaTudeckoM mose. [loternuan bubmorexa [JOK
P ' https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO
CBs3b HANPSHKEHHOCTH TIOJIS U 12.03.25
97 a3HOCTH IIOTEHIIMAJIOB I Bubmiorexa IOK
P https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MO
08 [TpunHIMI cynepno3uun 13.03.25 bu6mmoteka [JOK
AIEKTPUUYECKUX MOJIEeH https://m.edsoo.ru/Ocfe4a6e
17.03.25 bubnunoreka LIOK
99 Pewmenue 3amau
https://m.eds00.ru/5a582263
100 ITone Toyeunoro 3apsna. Ilone 18.03.25 bubmmnoreka HOK
PaBHOMEPHO 3apsHKEHHON cdepsl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsiKEHHOTO MO BuG 110K
nonnoTexa
101 00bEMmy miapa. [lone paBHOMEpHO 19.03.25
Y g P . P https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOU MIIOCKOCTH
102 IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM 20.03.25 bubmuoreka [IOK
rosie. Y CJI0BUE PAaBHOBECUS 3apsAJI0B https://m.edsoo.ru/32405eab
103 JIMBIIEKTPUKY U TTOITYIIPOBOJIHUKH B 01.04.25 bu6muoreka [IOK
DIEKTPOCTATUYECKOM I10JI€ https://m.edso0o.ru/060ebab5
Konpaencarop. 21eKTpoEMKOCTh 02.04.25
104 KOHJICHCATOPa. DIEKTPOEMKOCTD Bubmmorexa [IOK
pa. P https://m.edsoo.ru/845b4f73
IUIOCKOT'O KOH/IEHCATOpa
105 [TapannensHOE coeqMHEHKE 03.04.25 Bbubnnorexa [JOK

KOHJICHCATOPOB

https://m.edsoo.ru/d11e8ce?



https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7

IlocnegoBarenbHOE COCAUHCHUE 07.04.25 bubnunoreka LIOK
106
KOHJICHCATOPOB https://m.eds00.ru/1e992920
107 DHeprus 3apsHKEHHOT0 KOHIEHCaTOpa 08.04.25 bubmorexa [JOK
P P A P https://m.edsoo.ru/73a34f18
09.04.25 bubmuoreka [JOK
108 Pemenue 3amau https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
109 JIBro>keHue 3apsKEHHOM YacTULIBI B 10.04.25 bubnuoreka [{OK
OJIHOPOJHOM 3JIEKTPUUECKOM T0JIE https://m.edsoo.ru/8341d6ac
110 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 14.04.25 bubnunoreka LIOK
o TeMe "DIIeKTprudeckoe mnose" https://m.eds00.ru/5752603f
111 O06o0011IeHre U CUCTEMAaTU3alUsl 3HAHHMA 15.04.25 Bbubmuoreka LIOK
1o Teme "DiekTpuueckoe mnoie" https://m.edso00.ru/5752603f
Cuna toka. [locTosiHHBINM TOK. Y CIOBUS 16.04.25
112 CYIIECTBOBAHUS ITOCTOSSHHOTO bubmorexa HOK
ym https://m.edso0.ru/233311b5
AIEKTPUIECKOTO TOKA
17.04.25 bu6nmorexa LIOK
113 14 .H /C
crowmikn Toka. Hanpsokerie 1 31 https://m.edso0.ru/0839a115
114 3akon OMa 111 ydacTKa LEu. 21.04.25 bubnuorexa [IOK
DNEKTPUUECKOE CONIPOTUBIICHHE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS 22.04.25
115 OJIHOPOJIHOT'O IIPOBOJIHUKA OT €r0 bu6muoreka [JOK
JUIAHBI ¥ TJIOIAAN IIOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeYeHUst
116 VY ienbHO€ CONPOTUBIICHUE BEILIECTBA. 23.04.25 but6mmorekxa [IOK
Pemenue 3amau https://m.edso0.ru/437f8300
117 [TocnenoBarensHOE, MapaIeIbHOE, 24.04.25 bubnmoreka [JOK

CMCHIaHHOC COCANHEHUC ITPOBOIHUKOB

https://m.edsoo0.ru/236f7e07
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Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX

bu6nmoreka [IOK

118 neneid. [IpaBuna Kupxroda. Pemenue 28.04.25 https://m.eds00.ru/1794cf37
3aja4 https://m.edso0.ru/3881b469
29.04.25 bubnunoreka LIOK
PaboTa snexkrpruyeckoro Toka. 3aKoH
119 1 I p https://m.edso0.ru/a3605c5c
ROV cHid. Femerme satad https://m.edso0.ru/6761bfOf
MOIIHOCTB 3JEKTPUUECKOTO TOKA. 30.04.25
120 TemnoBas MOIITHOCTB, BEIJICIIICMas Ha _bubmorexa LHOK
HI » BRUL https://m.eds00.ru/99750a6f
pesucrope
05.05.25 bu6nunorexa LIOK
121 P
CHICHHE 3a/ad https://m.edso0.ru/6761bfOf
122 O/1C n BHyTpEeHHEE CONIPOTUBIICHHUE 06.05.25 bubnuoreka [JOK
HCTOYHHKA TOKa https://m.edso0.ru/72d453af
123 3axon OMa 171 TOJIHOM (3aMKHYTO) 07.05.25 bubnmoreka [IOK
JJIEKTPUYECKOM Lienu. Pemenune 3ana4y https://m.edsoo.ru/221f40fb
124 MomHocTh ucTouHKMKa ToKa. KopoTkoe 08.05.25 bubmmoreka [JOK
3aMbIKaHHE. https://m.edsoo.ru/a0ae51d8
125 Konzgencarop B 1ienu nocTOSIHHOTO 12.05.25 bubnuoreka [IOK
ToKa. Pentenue 3amau https://m.edsoo.ru/35368f3e
13.05.25 bu6mmoreka [IOK
126 Pemenne 3agau o teme "llocTossHHBIN https://m.edso0.ru/4410cef0
AJIEKTPUYECKUIN TOK bubnuotexa [JOK
https://m.edso0.ru/744261b8
O06o00menue 1 cucTeMaTH3alns 3HaHUI 14.05.25
127 o Teme "[locTosTHHBII bubmorexa IIOK
. https://m.edsoo.ru/bfd7a050
ANEKTPUUECKUI»
128 KonTponbnas padora Ne4 o teme 15.05.25 Bbubmuotexa [JOK

"IToCTOSAHHBIN NEKTPUUECKUN TOK"

https://m.edsoo.ru/1885ddf1l
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DnexTpuyeckas MpoBOAUMOCTh 19.05.25

129 a3JIMYHBIX BELIECTB. DIEKTPUUECKUN bubmnorexa LIOK
P ' P https://m.eds00.ru/da794295
TOK B MeTaiiax. CBepXMmpoBOIUMOCTD
DNEeKTpUUECKUN TOK B pacTBOpax U 20.05.25

130 acIjIaBax >JIEKTPOJIMTOB. 3aKOHBI bubmmorexa LIOK
P P ' https://m.eds00.ru/4b423491
@apanes U1 3JIEKTPOIn3a
DJIeKTpUUYECKui TOK B razax. [lna3zma. bubnmoreka [JOK

131 DNEeKTpUUECKUN TOK B BaKyyMe. 21.05.25 https://m.eds00.ru/92d92f76
BakyymHbIe IpuOOpHI https://m.edsoo.ru/2E+160
DNEKTPUYECKUN TOK B bubnnorexa [JOK

132 MOJIYIPOBOTHUKAX. 22.05.25 https://m.edsoo.ru/ab61c660
[TomynpoBOIHUKOBBIE TPUOOPEI https://m.eds00.ru/83622200
Ou3nYecKuil MPakTUKyM 10 TEME
"N3yueHrne HepaBHOMEPHOTO b K

133 y4 Y P 26.05.25 nonuoreka 11O
JIBUKEHUS C LIEJIBIO ONPEACIICHUS https://m.edsoo.ru/f6292f5f
MIHOBEHHOH CKOpOCTH"
@uU3NYECKU NPAKTUKYM II0 TEME

134 "H3MepeHune yCKOpeHHsi CBOOOIHOTO 27 05.95 bubnmnoreka HOK
nageHus" win "V3ydeHne IBUKEHUS o https://m.edsoo.ru/f6292f5f
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"
OU3NYECKUI TPAKTUKYM I10 TEME
"N3MepeHune paBHOJACHCTBYIOIIEH CHIIBI
MIpH IBIXKEHUH OpyCKa M0 HAKJIOHHOU

135 HiOCKOCTI/I" W F')1}'11 OBEpPKa TMIOTE3bI 28.05.25 bubmmorexa [IOK

POBEp o https://m.edsoo.ru/0b34db84

0 HE3aBUCHMOCTH BPEMEHU JIBUKCHHUS
OpycKa 10 HaKJIOHHOH IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHHUE OT €ro Macchl'”
DU3NYECKUN TPAKTUKYM I10 TEME b K

136 PARTHEYM 29.05.25 nommorexa [0

"N3y4yeHne 3aKkOHOMEpPHOCTEN

https://m.edsoo.ru/6b1a23b5
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UCHIapEHUs KUAKocTeN" niu
"M3mepeHue yaenbHOM TEMI0ThI
miaByieHus apaa" win "M3ydyenue
CBOMCTB HAaCBIIICHHBIX TApOB" WU
"U3mepenue abCOMOTHON BIAKHOCTH
BO3J/lyXa U OI[EHKa MaccChl IapoB B
nomenieHuun". 3mepenue

KO3 PHUIHEHTA TOBEPXHOCTHOTO
HATSDKEHUS

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136




11 KIIACC

Kosau4yecTBo 4acoB DJIeKTPOHHbIE
aTa nudpoBbIe
Nen/m Tema ypoka Kontpoabusie IIpakTnueckue A p
Bcero u3ydyeHusi odpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
BzauMopeiicTBIE ITOCTOSTHHBIX
1 MAardyuToB ¥ IPOBOIHUKOB C TOKOM 1 02.09.24 Bubmuorexa LIOK
p ' R https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammepa
BekTop MarHuTHONW MHIYKIIUH. 03.09.24
2 [Mpun pI/Il'I CYIIEPIIO3U I/II?I/K MarHUTHBIX 1 buGmorexa HOK
p VH yrep H . https://m.edsoo.ru/4clabcch
nosnieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHO€E 1oJie TPOBOTHUKA C 1 04.09.24 bubnunoreka [JOK
TokoM. OnbIT Dpcrena https://m.eds00.ru/d35d5262
4 Cwita Amriepa, e€ HampaBJICHUE U 1 05.09.24 bubmmnoreka IIOK
MOJyJIb https://m.edso00.ru/26d9c5ba
5 Pemenue 3anay 1 09.09.24 bubnuoreka [IOK
A https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 10.09.24 bubnuorexa [IOK
DeKTpou3MepHUTEIbHbIE TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanrpaBJIeHHE U 11.09.24
7 MOAYJb. JIBU2KEHUE 3apsKECHHOU 1 bubmuoreka [JOK
YaCTHULbI B OJJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
oJie
but6mmorekxa [IOK
8 Pemenue 3amau 1 12.09.24
a https://m.edso0.ru/504e98c7
b K
9 PaGora cunsl Jlopenia 1 16.09.24 n6mmorexa 110

https://m.edsoo.ru/d518be4b
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10 PellIeHIe 3a1a1 17.09.24 bubnuorexa [{OK
a https://m.edso0.ru/93617bd9
MarauTHoO€E moJie B BEIIECTBE. 18.09.24
11 deppoMarneTuky, napa- u bubmorexa LIOK
PP - 11ap https://m.edso0.ru/30ff9608
MaMarHETUKHA
OcHOBHBIE CBOMCTBa 19.09.24
12 deppomarneTrnkos. [Ipumenenne bubmmorexa LIOK
pp P https://m.edso0.ru/0b58190a
beppomMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe 23.09.24 bubnuoreka [{OK
mose" https://m.edsoo.ru/5b55¢307
14 Pemenne 3agau mo reMme "MargutHoe 24.09.24 bubmmoreka IIOK
mone" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMAarHUTHOM 25.09.24
15 HH nu. IToTok BeKTOpa MarHUTHOM bubmorexa LIOK
AYKIHH. p https://m.edsoo.ru/b3efalcl
WHIYKIINH
bubmmoteka IIOK
26.09.24
16 INC munyxuun https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH 30.09.24 bubmuoreka [JOK
dapaes e https://m.edso00.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku 01.10.24 bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
OJ1C uHAYKIMH B ABUKYIIUXCS 02.10.24 bubmmoreka IJOK
19
NPOBOJHUKAX https://m.edsoo.ru/0235cc02
20 PelleHIe 3a1a4 03.10.24 but6mmoreka [IOK
a https://m.edsoo.ru/4dfda618
07.10.24 but6mmorekxa [IOK
21 I1 JI
PaBHIIO JieHHa https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymka 08.10.24 bubmuotexa [JOK
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HWHAYKTUBHOCTHU B LCIIU IMTOCTOAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
93 SBnenue camounaykiuu. 3/C 09.10.24 bubmmorexa [IOK
CaMOUHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJISI KATYIIKU C 10.10.24 bubmmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE T0JIE https://m.edsoo.ru/b3cOad1l
o5 Permenue 3axau 14.10.24 bubnnorexa [IOK
https://m.edso00.ru/88f69d2b
26 O000I11IeHNE U CUCTEMATU3ALUS 15.10.24 Bubmmnotexa LIOK
3HAHUM Mo Teme "DNeKTpouHaMuKa" https://m.edso00.ru/76484025
97 KonTponpHas padora Nel o Teme 16.10.24 bubanorexa [JOK
"DnekTpoguHaMuKa" https://m.edso0o.ru/8ae09b98
Komnebarensuas cucrema. CBoOOIHEIE 17.10.24
28 KosiebaHus. ['apMoHnUeckue bubmmorexa LIOK
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTnueckoe 1 IMHAMUYECKOE 21.10.24 bubmmoteka IIOK
OTMCcaHue KOoIeOaTeIbHBIX JIBHKCHUM https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onucanue. BeiBos 22.10.24
JTUHAMUYECKOTO OTTMCAHUS
30 rapMOHUYECKUX KoJeOaHHH U3 ux bubmorexa LOK
https://m.edso00.ru/e3c99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOTO
OTUCaHUs
. 23.10.24 bubmuoreka [JOK
31 AmnumTyna u ¢asa konebarmit https://m.edsoo.ru/7a0c439a
[Tepuon u yacToTa KoJI€OaAHUH. 24.10.24
39 [lepron ManbIx CBOOOIHBIX bu6muoreka [JOK

KoJIe0aHU MaTeMaTUYEeCKOTO
MasiTHUKa. [leproa cBOOOTHBIX

https://m.edso00.ru/e0399319
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KOJICOAHUH MPYKHUHHOTO MasTHUKA

33 3aryxaromye KojaeOaHusl. 05.11.24 bubmuorexa [IOK
BreinyxneHnsie koeOanus. Pezonanc https://m.edsoo.ru/72e93d09
06.11.24 bub6nmoreka [IOK
34 A 0
BTOROICDAMIA https://m.edsoo.ru/6add2644
07.11.24 bu6nmorexa [IOK
35 Pewenue 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Vpoxk-koHdepenius "MexaHuueckue 11.11.24
36 ch)ne6aHH$([1) BpM ;.IKanLHLIX bubmorexa [IOK
,},, https://m.edso00.ru/8ef587be
WHCTPYMEHTaxX
O06001IeHEe U CHCTeMAaTH3aIINS 12.11.24
37 3HaHU# 1o TeMe "MexaHndeckue bubmorexa LOK
| https://m.edsoo.ru/eb84182f
KoJieOaHus
DNIeKTpOMarHuTHBIE KOJICOaHUsI. 13.11.24 bubnnorexa [JOK
38 .
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b 14.11.24
39 aMIUIMTYIbI 3apsi/ia KOHAEHCAaTopa ¢ bubmuoreka [IOK
aMIUIUTYJIOM CUJIbI TOKA B https://m.edsoo.ru/093f9afl
K0J1e0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHMsI DHEPTUU B 18.11.24 but6mmoreka [IOK
uieaIbHOM KoJie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarouue 3JIeKTPOMarHUTHbIE 19.11.24
41 KoJieOaHus. BeIHYXIeHHbBIS bubmorexa HOK
' YA https://m.edso00.ru/5e668619
DIIEKTPOMArHUTHBIC KOJIeOaHUs
[Iepemennslii TOK. Pe3ucrop u 20.11.24
bu6nunorexa LIOK
42 KOHJIEHCATOP B IIETH MIEPEMEHHOTO

TOKa

https://m.edso0.ru/84836152



https://m.edsoo.ru/72e93d09
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https://m.edsoo.ru/84836152

43 Karymika MHIyKTUBHOCTH B LIeNIU 21.11.24 Bu6muotexa [JOK
MIEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa JJ1st SIEKTPUYECKOH 1enu 25.11.24 bubmoreka [JOK
MIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MouiHOCTh MEPEMEHHOTO TOKA. 26.11.24
45 AMIUIMTYIHOE ¥ NEUCTBYIOIIEE Bubmorexa IIOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYCHHUE CHUJIbI TOKA M HAMIPSHKESHUS
bubnuoreka [{OK
46 Pe3onanc B 3eKTpHUECKON 1IEITU 27.11.24
p H https://m.edso0.ru/087506df
47 Perlteriie 3a1a1 28.11.24 bubnuoreka [{OK
a https://m.edsoo.ru/al16836a4
Uneansupnii Tpancdopmatop. 02.12.24
48 [Ipousso CTBE ne(be paqa Hp Bubmorexa LIOK
P g > TTEPEAL . https://m.eds00.ru/f97418ae
NMOTpeOICHUE IIIEKTPUUECKOW SHEPTUH
OKOJIOTUYECKUE PUCKH IIPH 03.12.24
IIPOU3BOJICTBE DIEKTPOIHEPTUU.
49 Kp JILTYPA chonbsolfaHHHp Bubmorexa LIOK
YIARTYD . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUU B TOBCEAHEBHOMN
SKU3HU
50 Peltierie sanat 04.12.24 bubnuoreka [IOK
A https://m.edsoo.ru/ee6677ed
51 Peltterite 3anat 05.12.24 bubmuoreka [{OK
g https://m.edsoo.ru/7cab59f8
O000I1IIeHNE U CUCTEMATU3ALUS 09.12.24
52 3HAHUHU 110 TeMe "DIIEKTPOMArHUTHEIE Bubmorexa LIOK
" P https://m.eds00.ru/401024a9
KoaeOaHus
53 MexaHn4yecKkue BOJIHBI. 10.12.24 but6mmoreka [IOK

XapaKkTepUCTUKA MEXAHUYECKUX BOJIH

https://m.edsoo.ru/a58e109f
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https://m.edsoo.ru/8bae38e6
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54 CBoiicTBa MEXaHMYECKUX BOJIH 11.12.24 bubmmorexa [JOK
https://m.edsoo.ru/d9ae1000
12.12.24 bu6nmorexa [IOK
55 3Byk. X
BYK. AEPARICPHOTHIHL SByRa https://m.edso0.ru/138b6f09
56 Nudpa3Byk u ynerpassyk. [llymoBoe 16.12.24 bubmmoreka [JOK
3arpsA3HEHUE OKPYKAOLIEH CPeJIbl https://m.edsoo.ru/7380038f
57 PeleHie 18T 17.12.24 bubnuorexa [IOK
8 https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMAarHUTHBIE BOJIHBI. 18.12.24 bubnunoreka LIOK
N3nydyeHune 31eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus 3MeKTPOMarHUTHBIX BOJIH. 19.12.24 bubnuoreka [IOK
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[ITkana 31eKTpOMAarHUTHBIX BOJIH. 23.12.24
60 [IpuMeHeHne 3eKTPOMarHuTHBIX bubmorexa HOK
P P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHHUKE U OBITY
[IpuHLHUIIBI paIUOCBA3U U 24.12.24
61 TeJNeBUICHUs. Painookanusi. bu6mmoreka IIOK
ONEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKPY’Karolllel cpebl
62 KonTpomabHnas padora Ne2 no teme 55 1294 bubnmnoreka HOK
"KoneOanus v BOJIHBI" o https://m.eds00.ru/4f7985a0
63 Caer. 3aKOH MPSIMOJIUHENHOTO 26.12.24 bubmuoteka [IOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pewenne 3anad Ha npuMEHEHUE 09.01.25
64 3aKOHa IMPSIMOJIMHEMHOTO bubmorexa OK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkano. 13.01.25 bubnuotexa [JOK

Coepuueckoe 3epKao

https://m.edsoo.ru/a005d2bb
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[Ipenomienue cBera. AGCOMIOTHBIN U 14.01.25
OTHOCHUTEJBHBIN [M0KA3aTENb
66 npesiomiienus. I[lonHoe BHyTpeHHEE buGnuorexa [IOK
P i . yP https://m.edsoo.ru/bc2e55cd
oTpaxkenue. [IpenaenbHpIi yrom
MTOJTHOT'O BHYTPEHHETO OTPAKEHUS
Pewenne 3a1ad Ha npuMeHEHUE 15.01.25
67 3aKOHOB OTPaKEHUS U IIPEIOMIIEHUS buGnuorexa [IOK
p p https://m.edso0.ru/49d830a9
cBeTa
Xon xyder B npusMe. Jlucrnepcus 16.01.25
n pv A P bubnunoreka [JOK
68 cBera. CloXHBII cocTaB 0eIoro
https://m.edsoo.ru/d8elc3be
ceera. LBer
69 JInn3pl. DOKYyCHOE PaCCTOSTHUE U 20.01.25 bubnuoreka [IOK
onTHYeCcKas Cuiia JIMH3EI https://m.edso00.ru/60441359
70 [TocTpoenune n300pakeHNH B TMH3AX U 21.01.25 bu6mmoteka [JOK
HUX CUCTeMaX. YBeJINUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue 22.01.25
71 A300paKEHN, MOIIYYAEMBIX C bubmorexa HOK
p > ¥ https://m.edsoo.ru/5a868f09
IIOMOIIBIO JIUH3
72 I'ma3 kak onTudeckasi cucTeMa 23.01.25 bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenenst 27.01.25
73 IIPUMEHUMOCTH F€OMETPUYECKOM bubnnorexa LOK
p P https://m.edsoo.ru/cd174a10
OIITUKHU
CKopocTb cBETa U METO/IBI €€ 28.01.25 bubmuoteka [IOK
74
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75 HCIIEPCHUS CBETA 29.01.25
A p https://m.edsoo.ru/lel6cc6e
76 WnTepdepenmus ceera 30.01.25 bubmuotexa [JOK



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
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https://m.edso0.ru/5fc0c638

KorepeHTHbie HICTOUHUKH. Y CIIOBUS 03.02.25
77 HaOJIIOJICHUS MAKCUMYMOB H bubmorexa [IOK
https://m.edso0.ru/c6416d48
MHUHHMYMOB
78 Pelmterte 3a1a4 04.02.25 bubmuoreka [JOK
https://m.edso0.ru/3061de2b
05.02.25 bubnuorexa [IOK
7 lpnvenenne untepepentum https://m.edsoi_.[ru/668edb08
06.02.25 bubnuoreka [{OK
80 Jlupaiciuns cera https://m.edsoi.lru/12ed04b5
81 JudpakumonHas pemeérka. Y cioBue 10.02.25 Bbu6mmotreka [JOK
HaOII0/IEHUS TTIABHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
82 Pemere 3axau 11.02.25 bubmuorexa [JOK
https://m.edsoo.ru/d58c411a
83 [Torepe4HOCTh CBETOBBIX BOJIH. 12.02.25 bubmmnoreka HOK
[Homapusanus ceera https://m.edsoo.ru/e9890fe9
13.02.25 bu6mmoteka IIOK
84 Peenne 3axas https://m.edso:)_.lru/c5608158
85 CBETOBBIE ABJIEHHS B TIPUPOJIE 17.02.25 bubnxoreka LTOK
https://m.edso00.ru/0b36363d
86 O0001eHNe U CUCTEMATU3ALMS 18.02.25 but6mmorekxa [IOK
3HaHu# no teme "OnTtuka" https://m.edsoo.ru/8a14748b
87 Kontposbnas padota Ne3 no teme 19.02.25 bubmmoreka [JOK
«Ontukay https://m.eds00.ru/82315dd4
I'panu1pl MPUMEHUMOCTH 20.02.25
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK

QJICKTPOJAUHAMUKHN U IPHUHIHAIL
OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/c9bd77ch
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https://m.edsoo.ru/668edbc8
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[locTynarsl ciennanbHOU TeOpUn 25.02.25 Bu6muotexa [JOK

89
OTHOCUTEIILHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCTBEHHO-BpEMEHHOM 26.02.25
unTepBail. [IpeobpazoBanus Jlopenua.

90 VYcnoBue NpUUUHHOCTH. bubmmoreka [JOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amesIeHne BpEeMEHH B COKpaIlleHHe
JUTUHBI

01 DHeprus U UMIYJIbC PEISITUBUCTCKOM 27.02.25 bubnuoreka [IOK
YaCTHUILIbI https://m.edso0.ru/853a64fc
CBs13b Macchl ¢ SHEPrUEn u 03.03.25

92 HUMITYJIbCOM PETSTUBUCTCKOM bubmorexa HOK

y P https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHS MTOKOS
04.03.25 bu6nmorexa LIOK
PaBHOBeCHOE TEIIOBOE H3ITYUICHHE.
93 3 B https://m.edsoo.ru/f54035a5
AKOH CMeTeHIA BuHa https://m.edso00.ru/1c5ff752
94 I'unotesa M. [linanka o kBaHTax. 05.03.25 bubmmoteka IIOK
DOTOHBI https://m.edsoo.ru/a5ffa218
06.03.25 bu6mmoteka [IOK
95 2
HEPIIA H HMITYIIEC (OTOHA https://m.edsoo.ru/7fb307ec

96 ®oroaddext. OnbiTe A. T 11.03.25 bubmuoreka [IOK
CroneroBa. 3akonbl hoTodPdexra https://m.edsoo.ru/8c68e5b9
VYpaBHenue DiHIITeHA 17151 12.03.25

97 doroaddekra. "Kpacnas rpanuna” bubmmorexa LIOK

P paHh https://m.eds00.ru/01ef4556
dboTtordpdexra

08 Hasnenue cBera. OnwiTh [1. H. 13.03.25 but6mmoreka [IOK
Jlebenena https://m.eds00.ru/64b4f966

99 BoJsiHOBEIE CBOMCTBA YaCTHIL 17.03.25 but6mmoreka [IOK



https://m.edsoo.ru/c56f05cb
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https://m.edsoo.ru/f59cfcec

Bounsl ne bpoiid. /[nuHa BoJIHBI e 18.03.25
100 Bpotins u pazmepsl obactu bubmorexa HOK
p P p B https://m.edsoo.ru/5df8bafl
JIOKAJTM3aIUH JIBIKYIIICHCS YaCTHIIBI
. bubmuoreka [JOK
- 19.03.25
101 Koprycky1ipHo-BONHOBOH Ayannsm https://m.edsoo.ru/8ccab62a
102 Judpakius 3JeKTPOHOB Ha 20.03.25 Bbu6mumoteka [JOK
KpHCTaIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHU B MUKPOMHPE. 01.04.25
103 COO?HS)IH@HI/UI HGI;H e CHéHH(I))CTeﬁp bubmorexa HOK
N et https://m.edso0.ru/65783dec
['eitzenbepra
02.04.25 bu6nunorexa LIOK
104 Pemenne rpaguueckux sanad https://m.edsoo.ru/e70195bd
105 Pemrenne pacy€éTHBIX 33124 03.04.25 bubmmorexa [JOK
p g https://m.edsoo.ru/ee9b3182
Kontponbnas padota Ned4 o remam: 07.04.25
106 "Ocnossl CTO", "KopmyckyisipHo- bubmmorexa [JOK
. T PHYCKYAP https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJIu3M
OnBITHI IO UCCIIEJOBAHUIO CTPOCHUS 08.04.25
107 aroma. IlmanerapHas Moens aToMa bubmorexa [JOK
. P s https://m.eds00.ru/312b750a
Pezepdopna
09.04.25 bubnunorexa LIOK
108 Hoctynatst bopa https://m.edsoo.ru/404dfa9a
109 Buasl ciektpoB. CriekTp ypoBHeE# 10.04.25 bubmmoreka [JOK
DHEPruy aToMa BOJOpoAa https://m.edsoo.ru/cf74blla
110 CrnoHTaHHOE U BBIHYKJIEHHOE 14.04.25 but6mmoreka [IOK
W3JIy4YEHHE CBETa https://m.edso0.ru/f945d85c
111 Jlazep 15.04.25 bubnuorexa [JOK
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112

Hyxnonnas moxeins saapa

I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oTomnsl.

Pa,I[I/IoaKTI/IBHOCTL

16.04.25

https://m.edso0.ru/2288a0c4

bubnunoreka LIOK
https://m.edsoo.ru/34adasde

113

3aKOH pain0aKTUBHOTO pacnaja.

CBoiicTBa HOHU3UPYIOIIETO
u3nydeHus. Bnusnaue

pPaarOaKTHUBHOCTHU HaA KHUBBIC

OpraHru3MBbI. HOSI/IMeTpI/ISI

17.04.25

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

114

115

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
SAnepusie cuibl. Jledekt Macco spa.
Snepnblie peakuuu. AnepHeie
peaxTopsl. [IpoGiieMs! ynpaBiseMoro

TEPMOSIIEPHOTO CUHTE3a.

DKOJIOTHYECKHE aCIICKThI pa3BUTHA

AJIEPHON SHEPreTUKH

Mertoasl perucrpanuu u

MCCJIEI0BAHMS DJIEMEHTAPHBIX YaCTHLI.
dyHIaMEeHTAJIbHbIE B3aUMO/ICUCTBUSI.
bapuoHbl, ME30HBI U JTIENTOHBI.
IIpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiIr0OHHAsE MOJIETh

aJpOHOB

21.04.25

22.04.25

bubnunoreka [JOK
https://m.edsoo.ru/ff1758d0

bu6nmorexa LIOK
https://m.edso0.ru/lac08a5b

116

®usnka 3a npeaenamu CtannapTHON
Mozenu. TémHas Marepus U TEMHas
sHeprus. EnuncTBO pusnueckoit

KapTHUHBI MUpa

23.04.25

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

117 Oransl pa3BUTHS ACTPOHOMUHU. 24.04.25 Bu6muotexa [JOK
3HaYeHHUE ACTPOHOMHUH. https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTE 3aKOHOB (PU3UKH TSI

118 00BsCHEHUS IPUPOJIbI KOCMUYECKHX 28.04.95 bubmumoreka [JOK
00BEKTOB. METO/1bI aCTPOHOMHYECKUX o https://m.eds00.ru/39c44028
HCCIICIOBaHUI
CoBpeMEHHbBIE ONITUYECKUE 29.04.25

119 TEJIECKOIIBI, PaAHOTEIIECKOIIBI bubnnorexa [JOK

- pan ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nnoro He6a. Co3Besnus, 30.04.25
120 SIPKUE 3BE3/bL, INIAHETHI, UX BUIUMOE Bubmiorexa OK
p AL ’ a https://m.edsoo.ru/aac588eb
JIBIDKEHUE
Cosneunas cuctema. CoJHIIE. 05.05.25
121 CoJHeuHast aKTUBHOCTE. MICTOUHUK buGnnorexa LHOK
o https://m.edso0.ru/22748eb4
sHepruu ConHIa U 3BE3]T
3BE3bI, X OCHOBHEIE 06.05.25
122 xapakTepucTuku. [luarpamma bubsmorexa [IOK
| ParTep . P | https://m.eds00.ru/42169944
CHEKTPAJIbHBIN KJIacC — CBETUMOCTD
123 3Be3bI [TIaBHON MOCIIEN0BATEILHOCTH 07.05.25 bubmorexa LOK
A 4 https://m.edsoo.ru/b3cb766¢
Buytpennee ctpoenue 3BE311. 08.05.25

124 CoBpeMEHHbIE MPEJICTABICHUS O bu6muoreka [IOK
MPOUCXO0XKICHUU U 3BOJoIMK CoJiHIa https://m.edsoo.ru/d09da494
U 3BE37. DTallbl )KU3HU 3BE31
Muneunsiii [1yte — Hama ['anakTuka. 12.05.25

125 Tumne! ramakTuk. YépHble ALIPHI B bubnnorexa [JOK

- eP P https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
126 Bcenennas. Pacunpenne BeeneHHoi. 13.05.25 bubmmoreka [JOK
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3akon Xab6mna. Teopus bonbiioro
B3pbIBa. PeuKTOBOC U3ITyUcHUE

https://m.edsoo.ru/3dbdf0d2

127 Macmrabnas cTpykTypa Beenennoil. 14.05.25 bubmumoreka [JOK
Meraranaktuka https://m.edsoo.ru/ce234633
DuU3nYECKU MPAKTUKYM 110 TEME 15.05.25
"UccneqoBanue ABJICHUA

128 3JICKTPOMArHUTHOW MHIYKITUU'" WA https://m.edsoo.ru/c36658da
"OnpeneneHyre HHIYKIUH BUXPEBOTO
MarHuTHOTO MoJs"

DuU3nyeCcKUil MPAKTUKYM I10 TEME 19.05.25

129 "N3mepenue nepuoia CBOOOIHBIX bubnuorexa [IOK
KoJIe0aHU HUTSIHOTO U TPY>KUHHOTO https://m.eds00.ru/5d159d35
MasiTHUKOB"

DuU3nyecKuil MPaKTUKYM I10 TEME 20.05.25

130 "Habmronenue nudpakuuu, bubnnorexa [JOK
UHTEepEPEeHIMU U TTONIApU3aUU https://m.edsoo.ru/8b7ac737
ceera"

Du3n4ecKuil IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUN
131 PENATUBUCTCKHUX YacTHIL (TI0 21.05.25 bubmiorexa LIOK
https://m.eds00.ru/63756¢47
dororpadusaM TpeKkoB 3apsKEHHBIX
YacTUIl B MAarHUTHOM T10J1€e)"
O06o0011eHNEe U cUCTeMAaTU3aIHs

132 3HaHuil. Posb 1 MecTo ¢puznku u 52.05.25 bu6muoreka [JOK
aCTPOHOMHUHU B COBPEMEHHOU HAay4YHOU https://m.edsoo.ru/18f19f7c
KapTHUHE MHUpa
O0600I11IeHNE U CUCTEMATHU3AIHS Bbu6nuoreka LIOK

133 3HaHui 1o reMe "Kunemaruka" 26.05.25 https://m.edsoo.ru/b032fc4b

«JluHaMuka»

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



https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/2dfbafc5

O00011eHUE U CUCTEMATU3ALMS

. bubnuorexa [JOK
" 27.05.25
134 3HAHWH 1O T”eMe 3aKOHBI COXPAHCHHS 1 https://m.edsoo.ru/32a4d 120
B MEXaHHKE
O06o001IeHrne U CUCTEeMaTH3aIs Bt LOK
noIMoTeKa
1 7| " 1 28.05.25
3 SHAHHH 110 Teme "OCHORb! . " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKON TCOPHH
O000111eHNE U CUCTEMATU3 AL bubnunoreka LIOK
136 3HaHmi 110 TeMe "OcoObIe BUIBI 1 29.05.25 https://m.edsoo.ru/3bf0defd
MaTepun» https://m.edsoo.ru/3b4c06ae
OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/3b4c06ae

MHUHUCTEPCTBO NPOCBEUEHUSI POCCUHCKOM ®EJEPAIIUA
MuHnucTepcTBO 00pa3oBaHus U HAayku TamM00BCcKoii 001acTH

Anvunauctpanus KupcanoBckoro MyHMuunajbHOro oOKpyra
MKOY «COII Ne7» n. IosneBoi

PACCMOTPEHO YTBEPXJIEHO
[Ipencenarens MO Hupekrtop

®enoposa JI.H. Hosuxosa T.E.
IIporoxos Nel ot 30.08.2024 r. [Ipukaza Ne 66 ot 30.08.2024 r.

HOYPOYHOE NIVTAHUPOBAHUE
yueOHoro Kypca «®@u3uka. Yriay0ja¢HHbI yPOBEHb
st ooyyaromuxcs 10 kimacca

n. [oaesoii 2024



MHUHUCTEPCTBO NPOCBEIEHUSI POCCUHCKOHN ®EJEPAIIMA
MuHnucTepcTBO 00pa3oBaHus U HAayku TamM00BCcKoii 001acTH

Anvunauctpanus KupcanoBckoro MyHMuunajbHOro oOKpyra
MKOY «COII Ne7» n. IosneBoi

PACCMOTPEHO YTBEPXJIEHO
[Ipencenarens MO Hupekrtop

®enoposa JI.H. Hosuxosa T.E.
IIporoxos Nel ot 30.08.2024 r. [Ipukaza Ne 66 ot 30.08.2024 r.

HOYPOYHOE NIVTAHUPOBAHUE
yueOHoro Kypca «®@u3uka. Yriy0ja¢HHbI yPOBEHb»
s oOygaromumxest 11 kiacca

n. [oaesoii 2024



YYEBHO-METOINYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

VYyeonuk Knaccuueckuii kypc. I'.5l. Msikumies, b.b. byxosues, H.H. Corckuit ®uzuka 10 kiacc. ba3oBbiit u yriryOieHHbIN
ypoBeHb. Mocksa «IIpocBemenne» 2024, Yuebnuk Knaccuueckuii kypce. I'.S. Mskumes, b.b. bByxosues, B.M. Yapyrun
®dusuka 11 knacce. ba3zoBbiit 1 yriyosieHHbI ypoBeHb. MockBa «IIpocsemenue» 2024

METOAUYECKHME MATEPHUAJIbI 1JIAA YYUUTEJIA

C.A.Tuxomuposa, b.M. SABopckuii ®usukal0-11 knacc. Muemo3una. Mocksa 2008

B.A.bypos, C.®.KabanoB @poHTalIbHBIE SKCIIEPUMEHTANIbHBIC 3aAaHus 1o ¢pusuke. M. «I[IpocBemenuey, 1981r.
®du3nka B MOCIOBUIIAX U MOTOBOPKAX, ... C.B. Tuxomuposa. [locodue s yuuteneit. —M.: HoBas mikona, 2002
®dwuzuka 10-11kmacc. TemaTuueckoe u noypouHoe rianuposanue. Ipoda. Mocksa 2003

CnpaBounuk 1o ¢usuke u texuuke. A.C. EHoxoBud. Mocksa «IIpocsemnienue"

CnpaBounuk mkonbHuKa. @usnka ot 4 10 A. T.W. Tpodbumosa. Ipoda. Mocksa — 2007

3agaynuk. ®usnka 10 kimacc JI.O. I'ennenmreiitn. Muemosuna. Mocksa 2009

[Toypounsie mnansl. ®uszuka 10-11 knace. CocraButens ['.B. Mapkuna. Bonrorpan

Hecrannaptasie ypoku. @uznka 7-10 knacesl. CoctaBurens C.B. boOposa. Bonrorpaa

VYuebno-meroanueckoe nocooue duzuka B Bonpocax. B.I'. Cyxnenko. Tam6oB 2003

Tectol. ®uzuka 7-10 knaccsl. CoctaButens B.A. [lleBiios. Bonrorpan

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHE

bubmuoreka IIOK  https://m.edsoo.ru/f16b68d7, :  https://m.edsoo.ru/ed017d93, https://m.eds00.ru/3149956b,
https://m.edsoo.ru/0f9752ac, https://m.edsoo.ru/6c0df9cc, https://m.edsoo.ru/de148976, https://m.edsoo.ru/Obcc77cl,
https://m.edsoo.ru/59ca5c91, https://m.edsoo.ru/f2381c0c, https://m.edsoo.ru/3cae6dal, https://m.edsoo.ru/cc7681d4,
https://m.edsoo.ru/f6292f5f, https://m.edsoo.ru/f629215f, https://m.edsoo.ru/0b34db84, https://m.edsoo.ru/6b1a23b5;
https://m.edso0.ru/39859ef1, https://m.edsoo.ru/c36658da, https://m.edsoo.ru/5d159d35, https://m.edsoo.ru/8b7ac737,
https://m.edso0.ru/63756¢47, https://m.edsoo.ru/39c44028, https://m.edsoo.ru/22748eb4
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