MHHHCTEPCTBO 00Pa30BaHHA ¥ MOJIOZIEKHOM MOTHUTHKH
Caep/UTIoBCKO# 001acTi
MyHuHnaTbHEIH opraH «Yrpasiaenue o6pasosanust ['O KpacHOTYpsHHCK»
MyHHIMNATBHOE aBTOHOMHOE 0011e00pa3oBaTebHOe yIPEKICHUE
«Cpennsis 00meobpazopatenphas mkoja Nel7».

PACCMOTPEHO COI''TACOBAHO VTBEPXJIAIO
Ha 3aceanum Kadeapsl '
PykoBoautenb kadeaphl: 3aMecTHTeNb TUPEKTOpa -« - Jlmpekrop
. no YBP: - MAOY 4COIII Ne 17»
o/ /Marommaa T.H./ %ﬁ/ [IIupoxosa I0.A./ 2 W 7 /Vsamesa E.B./
mpotokon Ne 1 - * - mprKas Ne 185-O]1
or «26» aBrycra 2024r. ot «28» aBrycra 2024r.

PaGouas nporpamma cpejHero oomero 06pa3oBaHust
1o y4deonomy npeamery «Puznuka»
(yrry0sieHHbIi yPOBeHb)

(ID 5051617)

CocraBuTeNb:
Majmamernko X.E.,
YYUTETh (PU3UKH

KpacHotypsuHCK, 2024



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe HAa YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0OpazoBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpammbl BocniuTanusa u Konuenuuu
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3AIMIX
Poccuiickoit ~ @enepanuy,  pealu3yOIMX  OCHOBHbIE  00pa30oBaTENIbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOTO TpeaMeTa ¢ y4ETOM MEXKMPEIMETHBIX UM BHYTPUIIPEAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKAHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriryoJIEHHOM YpOBHE.

N3yyenue kypca (u3uKd yriayOJn€HHOTO YpOBHS IO3BOJISIET PEAM30BATh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH KaXKIbIM
OOy4JarommMmMcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATBLHOCTSIM.

B nporpamme 1o ¢usnke oOmnpenenstoTcs IUIaHUPYEMbIE Pe3yJIbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHMs: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/I0JOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METamnpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYalomuXcsl, OCBOMBIIHNX
nporpaMmy 1o (U3UKE Ha YpPOBHE CcpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YpOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMS Kypca (PU3UKM Ha YriayOia€HHOM
YpOBHE, B TOM YHCJIE€ TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00yUYEHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
UCIOJIb30BaHA YUYUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX IPOrpaMM.

[TporpamMMa mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUYHUTENCH U
MPEIOCTABISACT BO3MOXHOCTH JIJISl peau3allii  Pa3IUYHBIX METOJIUYECKHUX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
cOoXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBICHUM, HU3y4aeMbIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUaJOB C 3aJaHHbIMH CBOWCTBaMU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uku Ha ypoBHE CpeTHEro 00IIero 00pa30BaHuUs MOJIOKEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. BEE peannsanys NPeaIosiaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpaeiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mpoiecca. g yriayOiaéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mox pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIlecca UCXOI U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUIO PacYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfiena Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIbHOM JIOCTAaTOYHOCTH U  OO€CledYrBaeT TMOCTaHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlabopaTopHoe 00OpynOBaHHE I YYEHUYECKHX TMPAKTUYECKUX padoT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, & TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOIB30BAHUEM (DU3UYECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

MpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nyecKnx SBJICHUM B MPUPOAC U JUISl TIPUHATHUS MPAKTUYECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT'0 XapaKkTepa;

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3NYeCKX OKCIEPUMEHTOB, aHaJIM3a M HUHTEpHperanuu HHpopmaluu,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

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

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHBb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX paboOT SBISETCA PEKOMEHOBAaHHBIM, YYHUTEIb JelaeT BbIOOD
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIFOTHO TBEPJIOE TENO, WJealbHAasl KUIAKOCTb, HWACANBHBINM Ta3, TOUYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPUSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeIHsISI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBosmHenHoe  nBWKEeHME. J[BHKEHHME  MaTepuasbHOM  TOYKH 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETHbIC, IIecTepéHYaThle W peMEHHBIE TMEepeIauH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanHue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHusi npu NpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nABUXKEHUSI Tella, OpPOILIEHHOTO TOpu3oHTalbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHus] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT reorpaguyeckod IMMUPOTHL. JIBUXKEHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, EPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM pPABHOBECHS TBEPAOIO TElNa, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIfX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHIMaNbHBIE W HENOTEHUMANbHbIE CWIBL. lloTeHnManbpHas >HeEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbst KoCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHUJIBI.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKkmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THX



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

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

Mopenbs uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHUILIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEHEM
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu IBUXKEHHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yyenune n30X0pHOro mnporecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMbI KaK CPEHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHI:
ypaBHeHHEe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH JSHEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruucienne paboThl o rpaduky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss osHeprus. KomnmuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afauadbara. AOCONIOTHAs TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHEP, JU3ENbHBIM U KapOIOpaTOpHBIA JBUTATENd, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne W KoHACHcamus. lcmapeHue W KWIleHHWE. Y eibHAs
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactskenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEeprun B Pa3oBbIX MEPEXOaAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHAJIEKTPUKA U  MHOJYIPOBOJAHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

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

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

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

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JuanexTpuku B AIEKTPOCTATUYECKOM ToJIE. Jvsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SIIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUS dIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YePE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONMPOTUBIICHUE BEILIECTRA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHns UCTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHUH.

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

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAaMOCTOSITENBHOTO paspsana. Monnus. [lma3ma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIIJIABKA AJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIUS.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit sxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYeCKux BEIUYHMH C UCIOIb30BAHUEM aHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUN, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EU C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runep0Oosna, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoae, nuddysus, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIIMAINS, TallbBAHUKA, SJICKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHoCTh BO3/yXa, BETPhI, 6apOMETp, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIMN), UCIOJIB30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexktop marHuTHOM wuWHAYKOMH. [IpuHIMND cyneprno3uuun
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOAYJb. [[BUKEHUE 3apSKEHHON YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U THAMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUMU. 3aKOH 3JIEKTPOMarHMTHOM wuHAykuuu ®apajnes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KarTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

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

Hemoncmpayuu.

HabGnronenue siBJaeHUS JIEKTPOMAarHUTHOW UHTYKITHH.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN U3 UX IHEPIeTHUYECKOrO U
KMHEMaTUYECKOTO OTTUCAHUSI.

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

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BunusHMe 3aryxaHuss Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOaHUSI.

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILTATY/IbI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPAHEHUS PHEPTUH MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS Tella B X0JI€ KOJIeOaHH Ha yIIPYTroM TO/ABECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BbIHyX1I€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKM IPU MPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJIEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucTop, Karyuika MHAYKTUBHOCTH W KOHJIEHCATOp B LM NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmMuUKym.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAZHUMHbIE GOJIHDI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolcTBa  DJIEKTPOMArHUTHBIX ~ BOJH:  OTPaXEHHUE,  MOPEJIOMIICHHE,
noJisipu3anys, uHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HabGnionenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue n3o0pakeHUil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH MPU IMEPEXOJEC MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[TonHOE BHYTpeHHee oTpaxkeHue. [IpenenbHblid yroy MOJHOIO0 BHYTPEHHETO
OTpaXEHUS.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IIOKa3aTelIs MPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMIEAIIETO JMH3Y NOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIABHOM
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIacCHYECKUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YCJIOBUE HaOII0ICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnroienue noJiIHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEPEHIINN U TTOSIPU3AIUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IuHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Onwitel A. I'. CroneroBa. 3akonbsl hoTodddexra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yacTull. Bonnel ne bpoid. J{nvHa BosHb e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: CHEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO]T OT HAIIPSKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO0 aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amMmma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sigpe. SnepHbie cuiibl. Jlepext Macch sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTalbHbIE B3aUMOJECUCTBUA. bapuOHBI, ME30HBI U JICOTOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

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

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTUYECKHE IIPOLIECCHL: TO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIOJIB30BaHUEM J03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHYECKHX OOBEKTOB.

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

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHnasi akTUBHOCTb. MIcTouHuk sHepruu CorHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPECTABICHUS O MPOUCX0XKACHUU U 3BOIonMU CoJiHIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa00ima. Pazberanue raiakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPHIIOKEHHUH /I ONpeeNieHUs MOJI0KEeHNs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYUH C HCIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKkux BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonexynsipHasi pu3nKa U TEPMOAUHAMUKAY, «DNEKTpoanHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUH OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH c(hepax AesTeNbHOCTH YeJIOBEKa, POJIb U MECTO (DU3HKHU
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (u3MUecKor KapTHHE MHUpPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

N3yuenue kypca ¢usuku yrayonaéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX NPOEKIMU HAa OCU KOOPJAMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM NPUPOJE, SKOJOTUYECKHE PHUCKU TPU MPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM pEIIETKH, CHEKTpaIbHbINA
aHaJu3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
ANIEKTPOBUTATEND SIKOOM, TeHEepaTOp MEPEeMEHHOTO0 TOKAa, WHIAYKIIMOHHAS TIeYb,
JMHUU 3JIEKTpornepeaay, 3JIEKTPOABUraTelb, pajap, PaaAuONpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAaA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, SAACPpHAas SHEPIreTUuKa U 9KOJIOI'MICCKUC aCIICKThI ee pasBUTHA.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



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

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUM B OKpyXKalolleh cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMS B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

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

pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
JEATeTLHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyallU3WPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ PEIICHUS 3adayd pPe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

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

JlaBaTh OIICHKY HOBBIM CHUTYallMsIM, OIICHUBAThH MPHUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4UH, JOMYCKAIOIIHNE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, PecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (HOPMY MPEACTABICHUS U BU3YAIU3ALINH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIHM COBMECTHOW JE€ATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3yabTaT N0 pa3padOTAHHBIM KPUTEPHUSIM;

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

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIIEHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHTYal[MsIM, BHOCUTb KOPPEKTUBBI B AECSATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedaeKcHu il OICHKA CUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLUOHAIIbHBIN WUHTEIUIEKT, MIpEANoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJIA U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

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

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMEHUM |

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJICHUI): HWHEpLHUaNbHAs CHUCTEMA OTCUYETa, AOCOJIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOrO (KPUCTAIIMYECKOT0) TeNa, UACATbHBIN ra3, TOUCYHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl U  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHus MKT wu 3akoHBI MOJEKyIsIpHOW (U3UKH W
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIJIOBOIO JBMKEHUS €r0 YacCTHUll, CBA3b JIABJICHUS UICAIBHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Kitanenpona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYNEPIO3UINH 3IEKTPUUECKHUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECCHl U SIBICHUSA, HCIOIb3Ys BEITUYHHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHs, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEPrus WACAIBHOIO OJHOATOMHOIO Tra3a, paboTa HIealbHOro Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHMAI 3JIEKTPOCTATUYECKOTO MOJH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHSI AIEKTPUIECKOrO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHHU, IeaTh BBIBOBI 10 PE3YJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIJI0KEHHON TMIOTE3bl: MNIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax yd4eOHOro OJKCIEpPHUMEHTa, IMpakTUKymMa U  y4eOHo-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(Gu3MYEeCKO MOJENIbI0: Ha OCHOBAHHMM aHAaJIM3a YCJIOBHUS OOOCHOBBIBAThH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pe3yibTaTbl U KOPPEKTUPOBATH METOJbI PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAyYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

NPUBOAUTH TMPUMEPHl BKIIAJa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (PU3MYECKHMMHU NpPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATH pa3jMyHble CIOCOObI paboThl ¢ WH(pOpMaIe PU3nIeCKoro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallUsiX, aJI€KBATHO OIICHMBATH BKJIAJ Ka)XJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

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

K xoniy oOyuenuss B Il knacce mnpenMeTHbIE pPE3yibTaThl Ha YriayOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKK B  DKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uku, poib (puznyeckor Teopurd B (POPMHUPOBAHUU MPEACTABICHHUN O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
pALly COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX MTPEACTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBUSL TPUMEHUMOCTH MoOjene (U3M4ecKkux Ten U
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUECKOE M  OJHOPOJIHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznnyath YCIOBHUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYECHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJb3Ysd OCHOBHBIE TIOJOKEHHUSI U 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
U3MEHEHHUSI  CHJIBI  TOKa,  TMOCTYJaThl  CHEIUAJbHOM  TEOpHUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOLICHHsI HeompeaenéHHoctei ['elizenOepra, 3akOHBI COXPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
AHEPrusi MOKOS CBOOOJHOW YacTHUIbl, SHEPrusi M UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTPaKCHHUE,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

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

CTPOUTH MU300paKeHUE, CO3]aBaeMO€E IIIOCKUM 3€pPKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3AHBIX CUCTEMAX, B MEKIAIIAKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OIKCHIBAaTh METO/bI TIOTYYEHHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00OpaTOPHOro 000pyAOBaHMUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJb30BAHUM MaTEeMaTHYECKUX METOJOB pEIICHUS  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leyoB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUMCKUX W 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE Pa3yMHOM HCHOJIb30BAaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH i1 TIOMCKa, TepepabOTKH U TPEAbSIBICHUS Y4YEOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHWW, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHONe C HCIOIHEHHEM pPAa3IUYHbIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIIATH MOTUBALMIO K Oyayiield npohecCUOHAIBbHON AESITENIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Crathia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BelecTBa. dDazoBble 14 1 bubnnorexka [JOK
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IIEPEX OBl https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onexrpirieckoe nore 24 https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
4.3 Toxi B pasmIIHEX cpesiax 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiyM 16 16 https://m.edsoo0.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
11 Marmutioe one 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebaiis 10 https://m.eds00.ru/39859f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859¢ef1
Htoro mo pazneny 5
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Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorera [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DNEeMEHTBI aCTPOHOMUU U aCTPOPU3UKU 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuoreka [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO COJIEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 ®dusnka — pyHIaMeHTaIbHAs HayKa O 1 bubnmnoreka HOK
IpUpoJie 02.09.2024  https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 bubnunoreka LIOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI 02.09.2024  https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOpUs B IIpOLECCe
3 H03Ha1£)1/151 IPUPOIEI pHa6JII§)ILCHI/IC u 1 buGnuorexa [IOK
PHPOZBL 02.09.2024  https://m.edsoo.ru/34c49931
HKCIEPUMEHT B (PU3UKE
4 CriocoOs1 n3MepeHust GU3NIECKUX 1 bubnnorexa [JOK
BEJIMYMH 04.09.2024  https://m.edsoo.ru/ca2def03
AOGCOIOTHAS M OTHOCUTENIbHAS
5 MOTPELIHOCTH U3MEepeHuil pusnueckux 1 bubmorexa LOK
P P 04.09.2024  https://m.edsoo.ru/7f18fda3
BEJIMYMH
MopenupoBanue B pusuke. Ponb u
6 MecTO (pU3UKU B POPMUPOBAHUH 1 bubmmnoreka HOK
COBPEMEHHOW Hay4yHOW KapTUHBI MUpa, 09.09.2024  https://m.edsoo.ru/eabbdedl
B MIPAKTUYECKON ACSITENbHOCTH JIOACH
Mexannueckoe aBmwxenue. Cucrema
7 otcueta. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MexXaHu4yeckoro aBukeHusd. [Ipsmas u 09.09.2024  https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
8 Paanyc-BekTop MarepranibHON TOUKH, 1 bubnuotexa [JOK
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€ro NPOEKLUU Ha OCU KOOPIAHHAT. 09.09.2024  https://m.edsoo.ru/30a108a5
Tpaektopus. [lepemenienne. CKOpoCTb.

Wx nmpoekiuu Ha OCH KOOPJIMHAT

PaBHOMEpHOE NIPSIMOJIMHEWHOE

9 nBkenue. I'paduueckoe onucanue Bu6muotexa [JOK
PaBHOMEPHOTO MPSIMOJIMHEMHOTO 11.09.2024  https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CnoxxeHue nepeMereHuii U CKOpOCTeH. bubnmnoreka HOK
Pemenue 3amau 11.09.2024  https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHast CKOPOCTh. Y CKOPEHHUE. bubnuoreka [{OK
[IpsmonuHeiHOe TBUKEHHE C 16.09.2024 @ https://m.edsoo.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduyeckoe onucanue

12 MPSAMOJIMHEHHOTO JIBUKCHUS C buGnuorexa [IOK

16.09.2024  https://m.edso0.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOopaHoe majeHue. Y CKopeHue

13 cBOOOHOTO Na/IeHUs. 3aBUCUMOCTh bubmuoreka [IOK
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT 16.09.2024  https://m.edso0.ru/f738109c
BPEMEHH U UX TpapuKu

14 JIBrokeHue Tena, OpOIIEHHOTO MO/ bubmuoreka [IOK
YTJIOM K TOPU30HTY 18.09.2024  https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe aBuxeHue. Jprxenne
0 OK HOCTHU. YTJI0Bas U JINHEHAA

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

18.09.2024  https://m.edsoo.ru/33196fbe
[lenTpOoCcTpeMHUTETEHOE U TIOJTHOE
YCKOpEHHUE
16 Kontponbras pabota mo teme bubmorexa HOK

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

23.09.2024

[TepBriif 3akoH HproTOHA.
NHepuuanbHble CUCTEMBI OTCUETA.

bub6nmoreka [IOK

17
[Ipunuun otHocuTenbHOCTH ["anuest. 23.09.2024 @ https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCYETA
18 Cuna. PaBHOZIEHCTBYIOIIAS CUIIa. bubnmnoreka HOK
Bropoii 3akon HeroTona. Macca 23.09.2024  https://m.edso0.ru/141d3837
19 B3aumoneiictBue ten. Tperuii 3akoH bubnunorexa LIOK
Herotona 25.09.2024  https://m.edsoo.ru/57dba505
IT Cymnepno3 cui. Pemenue
20 3apI;zI$1HH yI;IMSEIIIeHII//II: I;I:KOP}IIJ:)B o bubmmorexa [JOK
8 P 25.00.2024  https://m.edsoo.ru/bdfog7fh
Hprorona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJICHTHOCTh I'PABUTAIIMOHHON U bubmmorexa [JOK
. P B 30.09.2024  https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
99 Cuiia TSKeCTu U yCKOpEHHe bubmuoreka [IOK
CBOOOHOTO Ta/IeHUs 30.09.2024  https://m.eds00.ru/22757f26
JIBrokeHre HeOECHBIX TeT U UX
93 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmnoreka HOK
KOCMMYECKasi CKOPOCTb. 3aKOHBI 30.09.2024  https://m.edsoo.ru/1labfala
Kemnepa
bubmmoteka IIOK
24 . I'yka. B
Cuna ynpyrocri. Saxon T'yka. Bec Tena 02.10.2024  https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUas! cun bu6muoreka [JOK
25 TpeHus. J|BUKEHHUE B KUIKOCTH U Ta3e https://m.edsoo.ru/1fa86499
N 02.10.2024
C YUYETOM CHJIBI COITPOTUBIICHUS CPEBI https://m.edso0.ru/2ch29676
26 Jasnenue. I'napocrarnueckoe bubmmoreka [IOK
nasnenue. Cuna Apxumena 07.10.2024  https://m.edsoo.ru/a28aa7ad
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AOGCOIIOTHO TBEPOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalaTesibHOE bubmmoreka [JOK
07.10.2024
JIB>KEHUE TBEPJIOTO TeJla https://m.edso0.ru/2b95d57e
28 MOMEHT CUJIbI OTHOCUTEIBLHO OCH bubmuorexa [IOK
BpatnieHus. [1nedo cubl 07.10.2024  https://m.edsoo.ru/653d3459
CrnosxeHue cuil, MPUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp TskecTu Tena. bubnmnoreka HOK
VYcnoBust paBHOBECHSI TBEPAOTO TeJa. 09.10.2024  https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
bubnunoreka LIOK
30 Pemeriuc sazas 09.10.2024  https://m.edsoo.ru/dclcaacO
31 KonTponbhas padota no teme Bbu6mmotreka [JOK
"Ilunamuka. Ctatuka TBepaoro tena" 14.10.2024 @ https://m.edsoo.ru/9f5a574c
NMnynsc maTepuaibHOM TOYKH,
32 CHUCTEMBI MaTepUAIbHbIX TOUEK. L{eHTp bubnnorexa [JOK
Macc CHCTEMBI MaTEPHAIBHBIX TOUEK. 14.10.2024  https://m.edsoo.ru/4bb8294b
TeopeMa o0 IBM>XKEHUH IIEHTpA Macc
NMmynibe CHITBI ¥ U3MEHEHHE UMITYIbCa
33 Tena. 3aKOH COXpPaHCHHS HMITYJIbCA. brbmmorexa [JOK
14.10.2024  https://m.edsoo.ru/13f0a221
PeaxkTnBHOE ABMKEHIE
MoMeHT uMITysIbca MaTe€pUaAIbHON
34 touku. [IpeacraBnenue o coxpaHeHUn bubmuoreka [IOK
MOMEHTA UMITYJIbCA B [ICHTPAJIbHBIX 16.10.2024  https://m.eds00.ru/d6532eb9
TTOJISIX
but6mmorekxa [IOK
35 PefItere 32121 16.10.2024  https://m.edso0.ru/f7706d63
36 Pabora critel Ha MaJIoM B Ha KOHECYHOM but6mmoreka [IOK
nepemenieHuu. ['papuyueckoe 21.10.2024  https://m.eds00.ru/913974c7
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MPEJCTaBICHUE PAOOTHI CHIIBL.
MoONIHOCTh CHIIBI

Kunernueckas sneprus. Teopema 00

bu6nmorexa [IOK

7 N
3 HSMERCHHHI KIEHGTH%CKOH JHepru 21.10.2024 @ https://m.edsoo.ru/9a5e2e74
MaTepUaTbHOU TOYKH
[ToreHnnanpHble U HEMTOTEHIIUAJILHBIE
38 cuibl. [loTrennnanbHas sHEPTrus bubmmorexa [IOK
' i pri. 21.10.2024 @ https://m.edsoo.ru/554bafcc
Bropas kocMudeckasi CKOpOCTh
Tperbs KocMuYecKast CKOpocTh. CBS3b
paboThl HEMOTCHITUAIBHBIX CHUJI C
39 U3MEHEHUEM MEXaHUYECKOU SHEPTUU Bubmiorexa OK
P 23.10.2024 @ https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXAHUYECKOU SHEPTUU
Yupyrue u He e CTOJIKHOBEHUSL.
40 v zzll;eHHe Beyr;p}:nn JIS1 UACAIbHON buGnuorexa [IOK
P PHY s a 23.10.2024 @ https://m.edsoo.ru/f30f43b6
JKUIKOCTH
a1 KonTponbHas padota no teme "3aKoHbI bubmmnoreka HOK
COXpaHEHHUs B MEXaHUKe" 06.11.2024  https://m.edsoo.ru/474e7c4a
Pa3Butue npeacTaBiIeHUIl O IIPUPOJE
42 TEIJIOTEI OI:JHI([)BHBIG HOJ‘IO)KCI—II)I/IE I\EKT Bubmiorexa OK
) ’ 06.11.2024 = https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe ABMKEHNE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TE€JI. XapaKkTep ABWKECHUA U Bubmiorexa IOK
A o PaKTep A 11.11.2024  https://m.edso0.ru/c44d02e2
B3aMMOJEHCTBYS YaCTHI] BELIECCTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 Konnqecho Bep €CTBa rilOC’E“O}IHHa}I) bubnmorexa LOK
H ' 11.11.2024  https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TernaoBoe paBHOBecHE. bu6muoreka [JOK
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Ikana Ienncus 11.11.2024 @ https://m.eds00.ru/0070d493
bub6nmoreka [IOK
46 Penterrte sazat 13.11.2024  https://m.edsoo.ru/1531aba5
. bubnuorexa [{OK
47 HrearteHBIH ras. 1'a30Bbie 3aKOHEL 13.11.2024  https://m.edsoo.ru/1deb2367
48 VYpasuenue Menneneera-Kianeiipona. bubnmoreka [JOK
Pemrenue 3amau 18.11.2024  https://m.edsoo.ru/8d12c328
49 AbcomtoTHas TemnepaTypa. 3akoH bubanorexa [JOK
JlanpTOoHA 18.11.2024  https://m.edsoo.ru/14e02d1f
50 N3omporieccel B HIeaaIbHOM Ta3e ¢ bubnuorexa [JOK
IOCTOSIHHBIM KOJIMYECTBOM BEIECTBA 18.11.2024  https://m.eds00.ru/68878d51
I'paduueckoe npecraBieHue
51 Hfof OIICCCOB: i:«xiTe Ma, ©30Xo0pa bubmmorexa [IOK
P  HSOTEPMA, HIOXOPa, 20.11.2024  https://m.edso0.ru/1344327b
n3obapa
bubnuoreka [{OK
2 MKT
° OcroBHoe ypasHerie 20.11.2024  https://m.edsoo.ru/c8094721
bubmmoteka IIOK
53 P
CHICHHC sanad 25.11.2024  https://m.edsoo.ru/10265a05
CBs13b a0COIOTHON TEMIIEpaTyphl
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpEIHEN KMHETUYECKOHN dHEpruen 95 11.2024 https://m.edsoo.ru/c38af875
MOCTYNAaTEeNbHOTO TETJIOBOTO
JBIDKEHUS €€ JaCTHI]
55 O060011eHre U crucTeMaTu3alus 3HaHU! bu6muoreka [JOK
o Teme "OcuoBel MKT" 25.11.2024  https://m.edsoo.ru/09d12fd8
56 KonrtponsHas padora no Teme "OCHOBBI bubnuorexa [IOK
MKT" 27.11.2024  https://m.edsoo.ru/13adad59
57 TepmoauHaMuueckas cuctema. bu6nunorexa LIOK



https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59

3amanue BHEIHUX ycaoBuid st T/ 27.11.2024  https://m.edsoo.ru/5f8d38a3
cUCTeMbl. BHellHre U BHYTpeHHHE
napameTpsl. [Tapamerpsl T/ cuctembl
KaK CpeJiHHe 3HAUCHUS BEJIUYUH,
OIMCHIBAIOUINX €€ Ha
MHUKPOCKOITHYECKOM YPOBHE
HyneBoe Hauano TepMoOAMHAMUKH.
58 Camonpowu3sBoiibHas penakcanus T[] bubmorexa OK
P P . 02.12.2024  https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Mojenp nieanbHOro ra3a B
59 TEPMOJUHAMHUKE. Y CIIOBHS bubmmorexa [JOK
P L 02.12.2024  https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOI Mozenu
60 YpaBaenue MenaeneeBa-Knanelpona bubnnorexa [JOK
U BbIpaXXEHUE U1 BHYTPEHHEH S3HEPIUU 02.12.2024  https://m.edsoo.ru/ball78dO
Bripaxkenue nist BHyTpeHHEH sHEpruu
61 0JIHOATOMHOTO HJI€aJIbHOTO Ta3a. bubnuoreka [{OK
KBazucrarnueckue 1 HeCTaTHUECKUE 04.12.2024  https://m.edsoo.ru/ac5cacl5
TIPOIIECCHI
DnemeHTapHas paboTa B
62 TepMoinHamMuKe. Beruucnenue padboTsl bubmuoreka [IOK
o rpaduky mportecca Ha pV- 04.12.2024  https://m.edsoo.ru/741d5738
TrarpamMmme
Temnmonepenaua kak crocod H3MEHEHUS
63 BHyTpeHHel sHeprun T]] cuctemsr 6e3 brbmmorexa LIOK
P P 09.12.2024  https://m.edsoo.ru/3d734561
COBEpILICHUS PabOThI
64 KonBeknusi, TEmonpoBOHOCTb, but6mmorekxa [IOK
U3Iy4yeHue 09.12.2024  https://m.edsoo.ru/157b54cd
65 KommgecTBo TermnoThl. TermioéMKocTh bubmmorexa [JOK

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

09.12.2024

66 Pacuér xonuyecTBa TEIIOTHI IPU bubnmnoreka HOK
Terionepeiaye 11.12.2024 = https://m.edsoo.ru/1db5ad4e
67 [TonsTue 06 anrabaTHOM Tpolecce. bubnmnoreka HOK
[IepBblil 3aKOH TEPMOANHAMUKH 11.12.2024  https://m.edsoo.ru/d8098824
KomnuuecTBo TemioTel u paboTa Kak
68 Mepbl U3MEHEHUS! BHYTPEHHEH SHEeprun bubmorexa LIOK
16.12.2024  https://m.edsoo.ru/b047alcd
Tl cucteMsl
Bropoii 3ak0H TepMOIUHAMUKH IS
69 PaBHOBECHBIX U HEPABHOBECHBIX Bbu6mmotreka [JOK
nporeccoB. HeobparumocTh 16.12.2024  https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLECCOB
20 [IpuHOMIIBI AEWCTBUS TENIOBBIX bubnuoreka [IOK
MammH. KITJ] 16.12.2024  https://m.edsoo.ru/2e945513
7 MaxkcumansHoe 3Hadernue KIT. Iukn bubnmorexa LIOK
Kapno 18.12.2024  https://m.edsoo.ru/fe3857b9
72 Pemenue 3amau bubnmorexa [IOK
18.12.2024  https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTIeKThI
73 HUCIIOJIL30BAaHUS TEIJIOBLIX JIBUTaTENIEH. bubmmoteka IIOK
TerioBoe 3arpsi3HEHUE OKPYKAIOMIEH 23.12.2024  https://m.edsoo.ru/9867aaa7
Cpelbl
bubnunorexa LIOK
& Pemterne safas 23.12.2024  https://m.edso0.ru/c8c70432
75 O06o0mieHne 1 cucTeMaTu3amys 3HaHu| bu6muoreka [JOK
no teme "Tepmonunamuka. TennoBbie 23.12.2024  https://m.edsoo.ru/28d62b3f



https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f

MamIuHae"

KonTponbnas pabora no teme

76 "TepmoauHamuka. TemioBsie bubmaorexa LIOK
P H,, ' 25.12.2024  https://m.edsoo.ru/1b6e26c5
MAaIIMHBI
[TapooOpa3zoBaHue ¥ KOHCHCAIIHS.
77 Hcnapenue u kumnenue. Y nenbHas bubmiorexa LIOK
P A 25.12.2024 https://m.eds00.ru/6f8e6777
TEIUI0Ta MapooOpPa30BaHUS
HacpIneHHbie ¥ HEHACHIIIICHHBIC MTaphl.
KauecTBeHHAas 3aBUCUMOCTD IUIOTHOCTH
1 JaBJICHUS HACBIIIICHHOIO ITapa OT
78 TEMIIEPATYPHI, UX HE3ABUCUMOCTH OT Bubmrorexa LIOK
TePaTYPRL, 30.12.2024  https://m.edsoo.ru/f5c17d02
00BbEMa HACKIIIIEHHOT'O Tapa.
3aBHCHMOCTD TEMITEPATYPhI KATICHHSI
OT JIaBJIEHUS B KUIKOCTH
79 Brnaxnocts Bo3ayxa. AGCOTIOTHAS U bubnuoreka [IOK
OTHOCHUTEIbHAS BIAKHOCTD 30.12.2024 @ https://m.edsoo.ru/30ebbb79
bu6mmoreka IIOK
P
80 CHieHAe sajad 30.12.2024 @ https://m.edsoo0.ru/18e95ff3
Teépaoe Teno. Kpucramimueckue u
81 amopdHbIe Tena. AHU30TPOIHS bubmmorexa [JOK
? ' P 13.01.2025  https://m.edsoo.ru/20a88a03
CBOWMCTB KPHUCTAJLIOB
[TnaBneHure M KPUCTAIUTH3AIINS.
82 VenpHas TEIUIOTa [JIABJICHUSA Bubmrorexa LIOK
A ' 13.01.2025  https://m.edsoo.ru/6ee91e9f
CyOmmmariust
edopMany TBEPAOTO TENA.
83 I{[ag)rﬂfKeHLIl/Ie u cch;IT[I/Ie Casur. Moayib bubmorexa LIOK
- UL llyv 13.01.2025  https://m.edsoo.ru/dalaabl10
HOwnra. IIpenen ynpyrux nedhopmarinit
84 TennoBoe pacmMpeHne KUIKOCTEN 1 bu6muoreka [JOK
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TBEP/IBIX TEJ. AHIAPMOHHM3M TEILIOBBIX 15.01.2025  https://m.edsoo.ru/7basedf2
KoJe0aHuil 4acTull BEIIeCcTBa

85 IIpeoOpaszoBanue sHeprun B (ha30BBIX bubmunoreka [JOK
nepexojiax 15.01.2025  https://m.edsoo.ru/97a0672f

bubnunorexa LIOK

86 0% 0

PABHIHE TCILIOBOLO bawatica 20.01.2025  https://m.edsoo.ru/ab1521fb
bubnunoreka LIOK

87 P

CHHICHHE Sala 20.01.2025  https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.

88 Kanunnspueie sBiienus. Jlapnenue noa bubnuoreka [{OK
HCKPUBJICHHON MTOBEPXHOCTHIO 20.01.2025  https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlamtaca
O060061eHre U cucTeMaTu3alus 3HaHU!

89 1o TeMe "ArperaTHble COCTOSTHUS bubmorexa HOK

P " 22.01.2025  https://m.eds00.ru/0b52575¢c
BemecTsa. Pa3oBbIe IEPEXOIbI
KonTponbHas pabota mo Teme
90 "ArperatHble COCTOSIHUSI BEIIECTBA Bubmiorexa ITOK
y ) 22.01.2025  https://m.edso0.ru/7dc2a739
@da30BbIE IEPEXOABI
DneKkTpu3aIus Tel U €€ MPOosIBICHUSI.

01 Dnektpuueckuii 3apsia. [[Ba Buna bubmuoreka [IOK
NEKTpUYECKuX 3apsAaoB. [IpoBogHuKy, 27.01.2025  https://m.edsoo.ru/1aff445f
TUDIIEKTPUKU U TIOTYIPOBOAHUKHI
DneMeHTapHBIN ANEKTPUUYECKUH 3apsil.

92 3aKOH COXpaHEHUsI ANEKTPUIECKOTO bubmorexa [TOK

P P 27.01.2025  https://m.edsoo.ru/f49afd24
3apsaa

93 B3aumopeiicTBue 3apsanoB. Touednsie bubnunorexa LIOK
3apsnbl. 3akoH Kynona 27.01.2025  https://m.edsoo.ru/445b7746

94 Pemenne 3agau bu6nunorexa LIOK
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29.01.2025  https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

95 Dnekrpuueckoe nose. Ero neiictBue Ha bubnmnoreka HOK
AIEKTPUUECKUE 3aPsi]IbI 29.01.2025  https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB AIIEKTPUYECKOTO TIOJISL.

96 [TpoOueIii 3apsa. Jlnauu bubnmnoreka HOK
HaNPsLKEHHOCTHU JIEKTPUYECKOTO I1OJIS. 03.02.2025  https://m.edsoo.ru/3dac6957
OnHOPOIHOE AIIEKTPUUYECKOE TI0JIe
[ToreHnManTbHOCTH

97 AJIEKTPOCTATUYECKOTO 1oJist. Pa3HOCTh bubmmorexa [JOK

P ) 03.02.2025  https://m.eds00.ru/80021447
MOTEHIMAJIOB U HAINPSHKCHUE
HOTGHHI/I&JII)H&?I JHECPTIHUsA 3apsiaa B
98 JIEKT OCT&TH‘ICCKOI\E noJje pFIOTeH ua bubmmorexa [JOK
P ' B 03.02.2025  https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECCKOTO TIOJIS
CBs13b HaNPSYKEHHOCTHU TOJIS U

99 A3HOCTH MTOTCHIIMAJIOB IS bubmorexa HOK
P 05.02.2025  https://m.edsoo.ru/df7a6838
ANEKTPOCTATHYECKOTO TIOJISI

100 [TpuHuMn cynepno3suuuu bubmuoreka [IOK
AIEKTPUUYECKUX TTOJIeH 05.02.2025  https://m.edsoo.ru/Ocfeda6e

bubmmoteka IIOK

101 P

CHICHIE SaAad 10.02.2025  https://m.edso0.ru/5a582263

102 [Tone Toueunoro 3apsana. [Tome bubmmoteka IIOK
PaBHOMEPHO 3apsHKEHHOM cepbl 10.02.2025  https://m.edsoo.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO TTO

103 00BEMy tapa. [lose paBHOMEpHO bubmmorexa [IOK

Y Hape. PABHONED 10.02.2025  https://m.edsoo.ru/f7a665ee
3apsHKCHHON OCCKOHEYHOU TIIOCKOCTH

104 IIpOBOHMKY B 3IEKTPOCTATUYECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3apsi/iOB 12.02.2025  https://m.edso0o.ru/32405eab
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JIMDJIEKTPUKHU U TIOJIYIIPOBOJHUKH B

bubnunoreka LIOK

105 AJIEKTPOCTATHYECKOM IT0JIE 12.02.2025  https://m.edsoo.ru/060ebab5
Kongencarop. D1neKTpoéMKOCTh
106 KOHJICHCATOPa. DICKTPOEMKOCTh bubmorexa LOK
17.02.2025 @ https://m.eds00.ru/845b4f73
IJIOCKOTO KOHACHCATOpa
107 [TapannensHOE coequHEHKE bubnmnoreka HOK
KOHJICHCAaTOPOB 17.02.2025  https://m.edsoo.ru/d11e8ce?
108 ITocnemoBaTeibHOE COETUHEHNE bubnunorexa LIOK
KOHJICHCATOPOB 17.02.2025 | https://m.eds00.ru/1€992920
109 DHeprus 3apsH>KEHHOT0 KOHJIEHCATopa bubmorexa HOK
19.02.2025  https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3amau https://m.edsoo.ru/5fh2ach5
19.02.2025 https://m.edso00.ru/27434040
111 JIBrKeHre 3apsyKeHHON YacTHIIbI B bubmmoreka [JOK
OJIHOPOJITHOM 3JIEKTPUUECKOM I10J1€ 26.02.2025  https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau 96.02.2025
113 O06o0meHre u cucTeMaTr3aIs 3HaHHIA bubnuoreka [{OK
o Teme "DiekTpuueckoe moie" 03.03.2025  https://m.edso0.ru/5752603f
114 KonrtponsHas pabota no reme bubmmnoreka HOK
"DnexkTpuueckoe mnose" 03.03.2025  https://m.edsoo.ru/cefe90e9
Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHS
115 CYILIECTBOBAHMS TIOCTOSTHHOT'O bubmorexa [TOK
> IEKTPHHECKOTO TOKA 03.03.2025  https://m.eds00.ru/233311b5
116 Meroumnicn Toka. Hanpsiierie i S1C 05.03.2025 ]r?tltfsj?/ljr(r)f:é{;gg/%se,ga115
117 3akoH OMa 1J1s ydacTKa LEnu. bubmuoteka [IOK
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DNEeKTPUYECKOEe COMPOTUBIICHUE 05.03.2025  https://m.edsoo.ru/f14f251e
3aBUCHMOCTb COTIPOTHBIICHUS
118 OJIHOPOJIHOT'O IIPOBOJIHUKA OT €ro bubmunoreka [JOK
JUTMHBI U TUIOILAU TIOTIEPEYHOTO 10.03.2025  https://m.edsoo.ru/95fcdf51
CCUCHUS
119 VY enpHO€E CONPOTUBIICHUE BEILIECTBA. bub6nmmoreka [IOK
Pemenue 3amau 10.03.2025  https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapaIEIBLHOE, bubnunorexa LIOK
CMENIaHHOE COSTUHEHUE ITPOBOTHUKOB 10.03.2025  https://m.edsoo0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX bubnuoreka [IOK
neneit. [Ipasuna Kupxroda 12.03.2025  https://m.edso00.ru/1794cf37
bu6nmorexa LIOK
122 Pemterrte aza 12.03.2025 https://m.edsog)_.[ru/3881b469
123 Pabota snekrpudeckoro Toka. 3aKoH Bbu6mmotreka [JOK
Jxxoyns —Jlenna 17.03.2025 | https://m.edsoo.ru/a3605c5c¢c
bu6nmorexa LIOK
124 Pemerue saax 17.03.2025 https://m.edso:)_.[ru/6761bf0f
MoIIHOCTb IEKTPUUYECKOTO TOKA.
125 TemnoBas MOIITHOCTB, BEIACIsICMAas Ha bubmorexa LIOK
17.03.2025  https://m.edsoo0.ru/99750a6f
pesucrope
bubmmoteka IIOK
126 Pemteriuc sazas 19.03.2025 https://m.edso:)_.lru/eb72fc24
127 O/JIC u BHyTpEeHHEE CONPOTHUBIICHHE bubmmoreka [JOK
HCTOYHHKA TOKA 19.03.2025  https://m.edsoo.ru/72d453af
128 3axon OMa i TOJTHOM (3aMKHYTOM ) bubmuoreka [{OK
AIEKTPUYECKOH 1enHn 31.03.2025  https://m.edsoo.ru/221f40fb
but6mmoreka [IOK
129 Pemteriue sazas 31.03.2025 https://m.edsoé.I ru/3580b679
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bubnunoreka LIOK

1 M
30 OIIHOCTD HETORHIERa Toka 31.03.2025  https://m.edsoo.ru/a0ae51d8
bub6nmoreka [IOK
131 Koporkoe sambikarine 02.04.2025  https://m.edso0.ru/546f5632
132 Konpaencarop B 1ienu nocTOSTHHOTO bubnunorexa LIOK
TOKa 02.04.2025  https://m.edso0.ru/35368f3e
bubnunoreka LIOK
1 P
33 CHICHHE Sazad 07.04.2025  https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo treme "llocTostHHBIN bubnuoreka [{OK
AIEKTPUUYECKUN TOK" 07.04.2025  https://m.edsoo.ru/a7340a29
135 Pemenue 3amau mo teme "I1oCcTOSTHHBII bubnunoreka LIOK
AIEKTPUYECKUN TOK" 07.04.2025  https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo treme "llocTostHHBIN bubnuorexa [JOK
AIEKTPUUYECKUN TOK" 09.04.2025  https://m.edsoo.ru/eb5d4687
O06o01IeHre U CUCTEMAaTU3allUsl 3HAHHIMA
137 o Teme "I1oCTOSHHBIN AIEKTPHUSCKUH bubmorexa [JOK
ok" P 09.04.2025  https://m.edsoo.ru/bfd7a050
TOK
138 KonrtponbHas pabota no reme bubmuoreka [IOK
"TIoCTOSHHBIN PIEKTPUUECKUI TOK" 14.04.2025  https://m.eds00.ru/1885ddf1
DneKTpuyecKas MPOBOANMOCTh
139 a3JIMYHBIX BEIIECTB. DIICKTPUUCCKUN bubmorexa [JOK
P ’ P 14.04.2025 https://m.edsoo.ru/da794295
TOK B MeTaiax. CBepXmpoBOIUMOCTD
DIEKTPpUYECKHM TOK B pacTBOpax U
140 pacruiaBax 3JIeKTPOJIUTOB. 3aKOHBI bubmorexa I[JOK
' 14.04.2025  https://m.edsoo.ru/4b423491
@apazes U1 HIEKTPOIU3a
. bubmuoreka [{OK
141 Nl
dueKTputieckuii TOK B rasax. [hnasma 16.04.2025  https://m.eds00.ru/92d92f76
142 DNEeKTPUUYECKHUI TOK B BaKyyMe. bubnmnorexa [JOK
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BakyymHbie ipuGophbI 16.04.2025  https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUHN TOK B bubnmnoreka HOK
MOJIYITPOBOTHUKAX 21.04.2025  https://m.edsoo.ru/ab61c660
bubnunoreka LIOK
144 HomynpooauHKoBbIe MpHOOpL 21.04.2025  https://m.eds00.ru/83622200
@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHue CUilbl TOKA U HATIPSKEHUSI
B LIEMIU TIOCTOSIHHOT'O TOKA MPU OMOIIH
aHAJIOTOBBIX U IU(PPOBBIX
145 HSMepI/ITeHBHbII)l( nq;2160p03" WIH bubmmorexa [IOK
. 21.04.2025  https://m.edsoo.ru/5643ea56
"3HaKOMCTBO C IUPPOBOIA
naboparopueii o ¢puzuke. [Tpumepsl
M3MepeHus: PU3NIECKUX BEITHIUH MPH
MTOMOIIM KOMIIBIOTEPHBIX JATYUKOB"
Ou3nyecKkuil MPakTUKYM 0 TeMe
146 "N3y4eHre HepaBHOMEPHOTO IBUKECHUS bubmuoreka [IOK
C LIEJIbIO OMPEIETICHUSI MTHOBEHHOM 23.04.2025  https://m.edsoo.ru/f6292f5f
ckopoctH"
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenune yCKOpeHHUs IpU
IIPSIMOJIMHETHOM PAaBHOYCKOPEHHOM
147 HEI/DKGHI/II/I o HaKiOHHgﬁ HJII::)CKOCTI/I" bubnmorexa [JOK
23.04.2025  https://m.edsoo.ru/6960b6ef
unu "HccnenoBanue 3aBUCUMOCTH MTyTH
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
NBIDKEeHNN"
Pu3NYeCKU IPAKTUKYM I10 TEME
148 "N3mepeHue yCKOpeHHsi CBOOOTHOTO bubmuoteka [IOK
nageHus” win "M3yueHue nABuKEHUS 28.04.2025  https://m.edsoo.ru/d1ea2402

Tena, OpPOIIEHHOT0 TOPU30HTAILHO"
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Pu3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue IBU>KEHUA TeJla 10
OKPY>KHOCTH C TTIOCTOSIHHOM 110 MOJTYJIIO
ckopocthio" win "HccnenoBanue
3aBUCUMOCTH TIEPHOJIa OOpaIIeHHs
KOHHYECKOTO MasITHUKA OT €0
napamerpoB"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHue paBHOIEHCTBYIOLIEH CUJIBI
MIpH IBIKEHUH OpYyCKa MO HaKJIIOHHOU
mockoctu" win "IIpoBepka runoTessl
0 HE3aBUCUMOCTH BPEMEHHU JIBUXKECHUS
OpycKa 1o HaKJIOHHOH IIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

bubnunorexa LIOK
28.04.2025 @ https://m.edsoo.ru/bcf53514

bubnuoreka [{OK
28.04.2025  https://m.edsoo.ru/0b34db84

151

du3nuecKuil MPakTUKYM 110 TeMe
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOUIUX B IPYKUHE
U PE3MHOBOM 00pasIe, OT UX
nepopmaruun” win "Uzydenue
JBYKEHUS] CUCTEMBI TeJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUM
610K"

bubmmoreka IIOK
30.04.2025  https://m.edsoo.ru/b55b81al

152

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue ko3ppuirienTa TpeHus no
BEJIMYMHE YTIIOBOT0 KO3 uireHTa
3apucumocTt FTp(N)" mu
"HccnenoBanue JBUXKEHUS OpycKa 1o
HAKJIOHHOH MJIOCKOCTH C MIEPEMEHHBIM
K03 ULIEeHTOM TpeHUs" Win

but6mmorexa [IOK
30.04.2025 @ https://m.edso0.ru/b83b1607
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"N3yueHue NBUKEHUS rpy3a Ha BaILy C
TpeHuem"

153
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@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPIOTO TEJIa, UMEIOLLEr0 OCh
BpaieHus" uiu "Koncrpyuposanue
KPOHUITEHHOB U pacuéT CHUJI
ynpyroctu" uinu "N3ydenue
YCTOMYMBOCTH TBEPOTO TENa,
HMMEIOILETO TUIO0IIA/lb ONOPHI"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHune umnyibca Tesa no
TOopMO3HOMY IyTH" unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIENH
JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
aru" win "CpaBHEHHE U3MEHEHUSI
UMITyJIbCA TeJla C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue coxpaHeHus
UMITyJIbCA TIPU YIIPYTOM
B3auMozeiicTBun" wim "M3mepenue
KMHETUYECKOW dHEPruu Tella 1o
TOPMO3HOMY IIyTH"

bubnunorexa LIOK
05.05.2025  https://m.edsoo.ru/4a04f4f7

bubnuoreka [{OK
05.05.2025 @ https://m.edsoo.ru/856fh28e
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@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHne n30TepMHUECKOro Iporecca
(peKOMEHI0BaHO MCMOIb30BAHUE
ndpoBoii TabopaTopun)" win
"N3y4eHne n30X0pHOTo mporuecca” uin
"N3yuenune n3ob6apHoro npouecca’ uiu
"[IpoBepka ypaBHEHUs cOCTOSHUSA"

but6mmorexa [IOK
05.05.2025  https://m.edsoo.ru/e0fe7e07
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@uU3NYECKU IPAKTUKYM 110 TEME
"M3mepenue yaenbHOl TermIoEMKOCTH"
unu "HccnenoBanue mpoiecca
OCTBIBaHHUS BeleCTBA" WU
"HccienoBanue agnabaTHOro
npouecca” uwim "MU3ydenne
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TEMIIEpaTypbl KUIIEHUS KUJIKOCTE"

Ou3nyecKkuil MPakTUKYM 0 TeMe
"N3yuyeHue 3akOHOMEpHOCTEN
UCHIapEeHUs KUAKOCTEN" Uin
"N3mepenue yaenbHOMN TEeMI0ThI
raBieHus apaa" win "Usyuenue
CBOMCTB HAaCBIIICHHBIX TapOB" MU
"N3mepenue abCOTIOTHON BIAKHOCTH
BO3/1yXa U OLIEHKa Macchl 1apoB B
nomenieHun". smepenue

ko3¢ dulreHTa MOBEPXHOCTHOTO
HATSHKCHHUS

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaOmnroneHue npeBpalieHus 3Hepruu
3apsHKEHHOIO KOHAEHCATOpa B JHEPTHIO
U3JIy4EHUs CBETOANOA" NN
"N3ydeHne NpoTeKaHus TOKA B LIETH,
coZiepIKalllel KOHJIeHcaTop' Wi
"Pacnipenenenue pasHoCTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MIOCJIE0BATEIBHOM COEIUHEHUN

bu6nmorexa [IOK
07.05.2025 @ https://m.edsoo.ru/2f2faa61

bubnunoreka LIOK
07.05.2025  https://m.edsoo.ru/6b1a23b5

bubnunorexa LIOK
12.05.2025 | https://m.edsoo.ru/ec424377
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KOHJIEHCaTOpoB"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepeHue yaenpHOoro

bubnunoreka LIOK

159 COMPOTHUBIICHUS TPOBOIHUKOB" WU 12.05.2025  https://m.edsoo.ru/2b179d98
"UccaenqoBaHue 3aBUCUMOCTU CHIIBI
TOKA OT HAIPSDKCHUS JIJIS JIaMITBI
HakanuBaHus"
@uU3NYECKU IPAKTUKYM 110 TEME
"HaOuroieHue anmekTposn3a’ win
"U3mepeHue 3apsiaa 0THOBAJICHTHOTO
160 noHa" win "HccnenoBanue bubnunoreka LIOK
3aBUCUMOCTH COIIPOTUBIICHHUS 12.05.2025  https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIIepaTyphl" WK
"CHsiTHE BOJIbT-aMIIEPHON
XapaKTepUCTHKU anoaa”
PeszepBubIil ypok. O60011IcHIE 1
161 CI/ICTI;)MaTI/IL’sZEI/I}I 3HaHI/II>'IHl 10 TeME bubmorexa LIOK
14.05.2025  https://m.edsoo.ru/ed017d93
"KunemaTtuka"
PesepBHbIil ypok. O60061IeHHE T
162 CI/ICTEM@.TI/ISZEI/IH 3HaHI/II;IH 10 TeME bubmorexa [OK
14.05.2025  https://m.edsoo.ru/3149956b
"lmnamuka"
PesepBubIit ypok. O000IIeHHE 1
163 CI/ICTl:e)MaTI/ISE}IIIII)I/ISI 3HaH1/H7IIIl 10 TEME bubmorexa LIOK
19.05.2025  https://m.edsoo.ru/0f9752ac
"Crartuka TBEpI0ro Tena”
PesepBubIil ypok. O6006mIIeHHE T
164 CI/ICTEM&TI/ISE}IIIII)I/IH 3HaH1/H7IIIl 110 TEMe buGnnorexa [JOK
19.05.2025  https://m.edsoo.ru/6c0df9cc

"3aKOHbBI COXpaHEHUsI B MEXaHUKe"
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PesepBHelil ypok. O000IICHHE 1

165 CHCTEMAaTH3aIHsI 3HAHUH 110 TeEME 1 bubnunoreka LIOK
"OCHOBBI MOJICKYJIIPHOKMHETHYECKOM 19.05.2025  https://m.edsoo.ru/de148976
Teopun"

PesepBHelil ypok. O000IICHHE 1

166 CHCTEMATH3allMs 3HAHHH 110 TEME 1 bubnunorexa LIOK
"Tepmonunamuka. TemnaoBbie 21.05.2025  https://m.edsoo.ru/Obcc77cl
MaIInHbI"

PesepBHeIil ypok. O000IICHHE 1

167 CHCTEMAaTH3allMs 3HAHHH 110 TeME 1 bubnunoreka LIOK
"ArperatHbie COCTOSIHUSI BEIIECTBA. 21.05.2025 @ https://m.edsoo.ru/59ca5c91
®dazoBble epexo b
Pese i ypok. O0001IeHHE

168 CI/ICTI;:/II:;II/IHSZP 1/1;( e.HaHI/H;II nzie;le 1 bubmorexa LIOK
" B " 26.05.2025  https://m.edsoo.ru/f2381c0c
DNeKTpUYECcKoe moJie
PesepBHbIit ypok. O000IICHHE 1

169 CHCleMaTmZp us 3HaHI/II>'IHl 10 TeME 1 bubmorexa LOK
" LVI . 26.05.2025  https://m.edsoo.ru/3cae6dal
[ToCTOSTHHBIN PTEKTPUUSCKUH TOK
PesepBHbIil ypok. O000IICHHE 1

170 CHCleMaTmZp us 3HaHI/II>'IHl 10 TeMe 1 bubmorexa HOK
" B " 26.05.2025  https://m.edsoo.ru/cc7681d4
Toku B pa3nu4HbBIX cpenax

OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
BzaumMopeiicTBrE ITOCTOSTHHBIX
1 MarHuTOB U MPOBOJIHUKOB C TOKOM 1 Bubmaorexa ITOK
POBOA ’ 02.09.2024  https://m.edsoo.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BexTop MarauTHOM UH 15070
2 [Tpun pI/Il'I CYIIEPIIO3U Ii[IZK I\/LIIarHI/ITHLIX 1 buGnuorexa [IOK
P uu yiep B N 02.09.2024 @ https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHO€E 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
tokoM. OnbIT Dpcrena 02.09.2024  https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHUE U 1 bubnuorexa [IOK
MOJYJTh 04.09.2024  https://m.edsoo.ru/26d9c5ba
5 Pemenue 3amau 1 bubmorexa LOK
A 04.09.2024 | https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. 1 bubmmnoreka HOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI 09.09.2024  https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBJIeHHUE U
7 MoyJib. JIBH>KEHUE 3apsKEeHHON 1 bubmuoreka [IOK
YaCTHUIIbI B OJTHOPOJTHOM MarHUTHOM 09.09.2024  https://m.edsoo.ru/c97afaal
oJe
8 Pemenue 3amau 1 Bubmorexa IOK
A 09.09.2024 = https://m.edso0.ru/504e98¢c7
but6mmoreka [IOK
o PaGora cuer Jloperna L 11.09.2024  https://m.edsoo.ru/d518be4b
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bubnunoreka LIOK

10 Pemmterme 3272 11.09.2024 https://m.eds00.ru/93617hd9
MaruuTtHoe mosie B BEIISCTBE.
11 deppoMarHeTvky, napa- u bubmorexa LOK
PP > Hap 16.09.2024 https://m.eds00.ru/30ff9608
IMaMarHeTUKA
OCHOBHBIE CBOMCTBA
12 dbeppomarnetukoB. [I[pumMenenne bubmmorexa [IOK
bP P 16.09.2024  https://m.edsoo.ru/0b58190a
dbeppoMarHeTUKOB
13 Pemenue 3amau no teme "MarautHoe bubnunoreka LIOK
mnoje" 16.09.2024  https://m.edsoo.ru/5b55¢307
14 Pemenne 3aau 1mo Teme "MarauTHoe bubnunoreka LIOK
roje" 18.09.2024 | https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 UH nu. IToTok BexkTopa bubmorexa LOK
AYIIIE. P 18.09.2024  https://m.edsoo.ru/b3efa0cl
MarHUTHON WHTYKITUU
bu6mmoreka IIOK
16 IAC unnyKumH 23.09.2024  https://m.edsoo.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes 23.09.2024 @ https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
dyko 23.09.2024  https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYIIUXCS bubmuoreka [IOK
MIPOBOJIHUKAX 25.09.2024 | nhttps://m.edsoo.ru/0235cc02
but6mmorekxa [IOK
2 P
0 Cletme sajat 25.09.2024  https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 Hpasmuiio Jienua 30.09.2024 = https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymka bubmuoteka [IOK
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UHIYKTHUBHOCTH B IIE€ITH TOCTOSHHOTO 30.09.2024  https://m.edsoo.ru/621eae9d
TOKa
93 SBnenue camounaykiuu. 3/C bubmuorexa [JOK
CaMOMHIYKIUU 30.09.2024  https://m.edsoo.ru/7ee60cad
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHuTHOE I10JIe 02.10.2024  https://m.edsoo.ru/b3cOad1l
bubnunoreka LIOK
2 Petneie sana 02.10.2024  https://m.eds00.ru/88f69d2b
26 O06o001IeHre U CUCTEMAaTH3aIHs bubnuoreka [{OK
3HaHUU 110 TeMe "DeKTpoinHaMuKa" 07.10.2024  https://m.edsoo.ru/76484025
97 KonTponbhas pabota no Teme bubmmoreka [JOK
"OnexkTpoaguHaMuKa" 07.10.2024 = https://m.eds00.ru/8ae09b98
KonebarenpHas cuctema. CBOOOIHBIE
28 Kosiebanus. ['apMoHMUYEeCcKHe bubmmorexa [IOK
07.10.2024  https://m.edsoo.ru/7c1db385
KoJieOaHus
29 Kunemarnueckoe 1 JTUHAMHUYECKOE bu6nmorexa LIOK
OIMCaHue KojeOaTeIbHbIX ABIKEHUN 09.10.2024  https://m.edso0.ru/87ce9498
DHepreTuyeckoe omnrcanue. BeiBo
JTUHAMHYECKOTO OMHCAHHUS
30 TapMOHUYECKHUX KOJIeOaHUI U3 UX bubmorexa HOK
09.10.2024  https://m.edsoo.ru/e3c99692
YHEPreTHYECKOTO M KHHEMATHIECKOTO
ONHUCaHUs
. bubnuoreka [{OK
31 AMILIITYAa U pasa koneOanmit 14.10.2024  https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
32 [lepron ManbIx cCBOOOIHBIX bu6muoreka [JOK
KOJIeOaHUH MaTEMaTHYECKOTO 14.10.2024  https://m.edsoo.ru/e0399319

MasiTHUKa. [leproa cBOOOIHBIX
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KOJICOAHUH MPYKUHHOTO MasTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie koneOanus. Pezonanc 14.10.2024  https://m.edsoo.ru/72e93d09
bubnunoreka LIOK
34 AptoKosebaris 16.10.2024  https://m.edsoo.ru/6add2644
bubnunoreka LIOK
35 Pemenue 3anau https://m.edsoo.ru/addeec71
16.10.2024 https://m.eds00.ru/756123c5
Ypoxk-koudepenuus "MexaHUUECKUE
36 KOJICOaHHS B MY3bIKaJIbHBIX bubmorexa [JOK
3’3 21.10.2024  https://m.edsoo.ru/8ef587be
WHCTPYMCHTAX
O00011IeHNE U CUCTEMATH3AIUS
37 3HaHUH 10 TeMe "MexaHHuJecKue bubmorexa [JOK
" 21.10.2024  https://m.edso0.ru/eb84182f
KoseOaHus
38 DNEeKTPOMAarHUTHbBIE KOJIeOaHMUs. bubmmoreka [JOK
KonebarenbHblil KOHTYp 21.10.2024  https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Csi3b
39 aMIUTATY/IbI 3aps/ia KOHJAEHCATOpa C bubmuoreka [JOK
aMIUTUTYION CHJIBI TOKA B 21.10.2024  https://m.edsoo.ru/093f9afl
KOJIe0aTeIbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUU B bubnnorexa [JOK
UJeaTbHOM KO0JIe0aTETbHOM KOHTYPE 06.11.2024  https://m.edsoo.ru/d1e2d543
3aryxariiue 3eKTPOMarHUTHbIE
41 Kon}:éamfj{ Bria >1<p €HHbIE bubmorexa [JOK
' YA 06.11.2024  https://m.eds00.ru/5e668619
AJIEKTPOMAarHUTHBIC KOJICOAHUS
IIepemennslit TOK. Pe3ucrop u
42 KOHJIEHCATOP B LIETH EPEMEHHOT0 bubmorexa [TOK
P P 11.11.2024  https://m.eds00.ru/84836152

TOKa
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KaTYI_HKa HHAYKTUBHOCTHU B LICIIN

bubnunoreka LIOK

43
MePEMEHHOTO TOKa 11.11.2024  https://m.edsoo.ru/cfa307af
44 3akon OMa 11t IEKTPUYECKOM 1enu bubnmnoreka HOK
MEePEMEHHOTO TOKa 11.11.2024  https://m.edsoo.ru/8bae38e6
MoOIIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE bubmaorexa LIOK
Y Y 13.11.2024 @ https://m.edsoo.ru/lcac6c4c
3HAYCHHUE CHUJIbI TOKA M HAIIPSDKCHUS
46 Pesonanc B dIIEKTPHUECKO LIENTH Bubmorexa HOK
P B 13.11.2024  https://m.eds00.ru/087506df
bubnuoreka [{OK
47 P
CHicHHe sanat 18.11.2024  https://m.edsoo.ru/al6836a4
UneansHbIi TpanchopMarTop.
48 HHOI/BBO CTBE neq)e paqa Hp Bubmrorexa LIOK
P s e - 18.11.2024  https://m.edsoo.ru/f97418ae
noTpedIIeHUE IEKTPUICSCKON YSHEPTHH
DKOJIOTHYECKUE PUCKU TIPH
[IPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp JIBT Ha I/ICHOJ‘ILSO]faHI/IHp Bubmiorexa ITOK
YIARTYP . 18.11.2024  https://m.edsoo.ru/a6f74d93
AIEKTPOIHEPTHH B MOBCEAHEBHOU
SKU3HUA
bubmmoteka IIOK
50 P
CHICHHE 3aAak 20.11.2024  https://m.edsoo.ru/ee6677ed
bubmmoteka IIOK
51 P
CHicHie sanat 20.11.2024  https://m.edsoo.ru/7cab59f8
O000IIIeHNE U CUCTEMATU3ALUS
52 3HAHUH 110 TeMe "DIJIEKTPOMArHUTHEIE Bubmuorexa ITOK
" P 25.11.2024  https://m.edso0.ru/401024a9
KOJIeOaHUs
53 MexaHn4ecKue BOJHBI. bubmmoreka [IOK
XapakTepUCTUKH MEXaHUUECKUX BOJIH 25.11.2024  https://m.edsoo.ru/a58e109f
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bubnunoreka LIOK

94 Csoi
BOMCTER MEXAHIHCCI BOH 25.11.2024  https://m.edsoo.ru/d9ae1000
bub6nmoreka [IOK
95 . X
3syi. XapaKTepuCTiKit 3Byka 27.11.2024  https://m.eds00.ru/138b6£09
56 Undpa3syk u yiapTpassyk. lllymosoe bubmmoreka [JOK
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl 27.11.2024  https://m.edsoo.ru/7380038f
bubnunoreka LIOK
S7 P
CHICHHE Saiad 02.12.2024  https://m.edsoo.ru/cfd918bf
58 DNIeKTPOMArHUTHBIE BOJIHBI. bubnnorexa [JOK
Nznyyenue 351eKTpOMarHuTHBIX BOJH 02.12.2024  https://m.edsoo.ru/714e5dbl
59 OHeprus 31eKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiiCcTBA 3JIEKTPOMAarHUTHBIX BOJIH 02.12.2024  https://m.edsoo.ru/d01b818c
[IIkana 371eKTPOMAarHUTHBIX BOJIH.
60 [IpuMeHeHHE PIEKTPOMArHUTHBIX bubmorexa OK
04.12.2024  https://m.edsoo.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBE paTuOCBI3U U
61 TeneBuaeHus. Paguonokamus. bubmmoreka IIOK
DIIeKTPOMarHuTHOE 3arpsi3sHEHUE 04.12.2024  https://m.edsoo.ru/9f96f1f8
OKPYKaIOIE Cpebl
62 KonTposnbHas pabora no teme bubmuoreka [IOK
"KonebGanus 1 BoJgHBI" 09.12.2024  https://m.edsoo.ru/4f7985a0
63 Caet. 3aKOH NPSMOIMHEHHOTO bubmuoreka [IOK
pacnpoCcTpaHEHHs CBETA 09.12.2024  https://m.eds00.ru/f9566406
Pemenue 3aga4 Ha npUMEHEHUE
64 3aKOHA MPSIMOJTMHEHHOTO bubmorexa I[JOK
09.12.2024  https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 Otpaxenue ceta. [Lmockoe 3epkaino. bubnmnorexa [JOK
Cdepudaeckoe 3epkaino 11.12.2024  https://m.edsoo.ru/a005d2bb
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[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHTEJIbHBIN TIOKA3aTelb

66 npesiomiienus. I[lonHoe BHyTpeHHEE buGnuorexa [IOK
P i . yP 11.12.2024  https://m.edsoo.ru/bc2e55cd
oTpaxkenue. [IpenenbHpIi yrou
MTOJTHOT'O BHYTPEHHETO OTPAKEHUS
Pemenue 3agau Ha npuMeHEHUE
67 3aKOHOB OTPAXEHUS U [IPEJIOMIICHUS buGnuorexa [IOK
P P 16.12.2024  https://m.eds00.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jucnepcus
68 cBera. ClH0XHBII cocTaB 0eIoro buGnuorexa [IOK
) 16.12.2024  https://m.edsoo.ru/d8elc3be
ceera. LBer
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuoreka [IOK
OITHYECKas CHJIa JIMH3BI 16.12.2024  https://m.edso0.ru/60441359
70 [TocTpoenue n300paxeHuii B IMH3aX U bubmmoreka [JOK
UX CUCTEMaX. YBEJINUEHUE JIUH3EI 18.12.2024 @ https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHUH, MOIYYAEMBIX C bubmorexa HOK
p ’ yi 18.12.2024  https://m.edsoo.ru/5a868f09
[IOMOILBIO JTUH3
72 I'ma3 xak onTuyeckas cucreMma bubnuorexa [JOK
23.12.2024 @ https://m.edsoo.ru/ecd480a2
Pemenue 3agad. IIpenensl
73 vl I/IMeHI/IMOf:[TI/I re(leHﬂ HNYECKOH bubnuorexa [JOK
P P 23.12.2024 | https://m.edsoo.ru/cd174a10
OIITUKHU
74 CKopocTb cBETa U METO/IBI €€ bubmuoreka [JOK
U3MEPEHUS 23.12.2024  https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
7
> Jlucnepens caeta 25.12.2024 | https://m.edsoo.ru/lel6ccbe
76 WnTepdepennus ceera bubmuoteka [IOK
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https://m.edsoo.ru/f32aab06
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25.12.2024  https://m.edsoo.ru/5fc0c638
KorepeHntHble HICTOUHUKHU. Y CIIOBUS
77 HaO0JII0ICHUS MAKCUMYMOB U bubmorexa [IOK
A o 30.12.2024  https://m.edsoo.ru/c6416d48
MUHUMYMOB
bubnunorexa LIOK
8 Permervte saas 30.12.2024  https://m.edsoo.ru/3061de2b
bubnunoreka LIOK
7 II
| pUMCHEHHE HHTCpheperLit 13.01.2025  https://m.edsoo.ru/668edbc8
bubnuoreka [{OK
80 Jludppaicuns ceera 13.01.2025  https://m.edsoo.ru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HaOJIr0/1eHUS TJ1aBHBIX MAKCUMYMOB 13.01.2025  https://m.eds00.ru/f998d964
bubnunoreka LIOK
2 P
8 cliieHme sazat 15.01.2025  https://m.edsoo.ru/d58c411a
83 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Monspuzanus ceeta 15.01.2025  https://m.edsoo.ru/e9890fe9
bubmmoteka IIOK
84 Pemeriiie saza 20.01.2025  https://m.edsoo.ru/c56¢8158
85 CBeToBbI€ BJIEHUS B IPUPOJIE bubmorexa [TOK
20.01.2025  https://m.edso00.ru/0b36363d
86 O06o0meHre U cucTeMaTH3aIus bubnuoreka [{OK
3HaHui o teme "OnTuka" 20.01.2025  https://m.edsoo.ru/8a14748b
87 KonTtponbHas pabora o Teme bu6muoreka [JOK
«OnTuka» 22.01.2025  https://m.edsoo.ru/82315dd4
['paHUIBI TPUMEHUMOCTH
88 KJIACCMICCKON MEXaHUKH. 3aKOHBI but6mmoreka [IOK
IEKTPOJMHAMUKH U IPUHLIUIL 22.01.2025 https://m.edsoo.ru/c9bd77ch

OTHOCHUTCIIBHOCTHU
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https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb

[TocTynartel cienuanbHOU TEOPUU

bubnunoreka LIOK

89
OTHOCHUTEILHOCTH 27.01.2025 | https://m.edsoo.ru/c56f05ch
[IpocTpaHCcTBEHHO-BPEMEHHOU
untepBail. [IpeobpazoBanus Jlopenua.

90 VYcnoBue npUUUHHOCTH. bubmmoreka [JOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 27.01.2025  https://m.edsoo.ru/d83742bb
3amensIeHre BpEeMEHH B COKpaIlleHHe
JUIMHBI

01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnnorexa [JOK
YaCTHIIBI 27.01.2025  https://m.edsoo.ru/853a64fc
CBs3b MaccChl C SHEPTUEH U

92 HAMITYJIbCOM PEISITUBUCTCKON Bubmiorexa OK

Y P 29.01.2025 | https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHS MTOKOS
93 PaBHOBecHOE TEIIOBOE U3ITyUEHUE buGnuorexa [IOK
ya 29.01.2025  https://m.edsoo.ru/f54035a5
bubmmoteka IIOK
4 B

o 3aKoH cmemieHus Bira 03.02.2025  https://m.edsoo.ru/1c5ff752

95 I'mnotesa M. IInanka o kBaHTax. bubnuoreka [{OK
DoTOHEI 03.02.2025 @ https://m.edsoo.ru/a5ffa218

bubmmoteka IIOK

96 DHeprusi 1 UMITYJIbC POTOHA 03.02.2025 | https://m.edsoo.ru/7fb307ec

97 ®oroaddext. OnbiTe A. T bubmmnoreka HOK
CroneroBa. 3akonbl (hoTodPdexra 05.02.2025  https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DiHIITeHA 17151

98 dororddekra. "KpacHas rpanuma” bubmorexa HOK

P P 05.02.2025  https://m.edsoo.ru/01ef4556
dboTtorpdexra

99 HaBnenue cera. OnwiTh [1. H. bubmmoreka [IOK
Jlebenena 10.02.2025 | https://m.edso0o.ru/64b4f966
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bubnunoreka LIOK

1 B 7
00 OJIHOBBIC CBOMCTEA HacTHIl 10.02.2025  https://m.edsoo.ru/f59cfcec
Bo e bpoiins. a BO e
101 | Bpofm s pamcp otmorn BuGnuorera LIOK
P pasvep . 10.02.2025  https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIUH JBUKYIICHCS YaCTHIIBI
102 KopnyckyIsipHO-BOJIHOBOH Ayaanu3M Bubmaorexa ITOK
PHYCKYTAP Y 12.02.2025 | https://m.edsoo.ru/8ccab62a
103 Judpakmus 371eKTpOHOB Ha bubmmoreka [JOK
KpHCTaIax 12.02.2025  https://m.edsoo.ru/30dbal8c
Crienudrixa u3MepeHui B
104 mukpomupe. CooTHOILIEHUS Bubmiorexa OK
POMIPE- .o 17.02.2025  https://m.edsoo.ru/65783dec
HeonpeaenéHHocrel [ elizenOepra
bubnuoreka [{OK
105 Pemerme rpagueckix sanad 17.02.2025  https://m.edsoo.ru/e70195bd
) bubnuorexa [{OK
106 Petuetne pacu€THIX 3a1a+ 17.02.2025 https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo TeMam: BuG 110K
noImoTeKa
1 7 " T " HK -
0 OCHOBHvC 0", ,,OpHyCKyMpHO 19.02.2025  https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI TTO UCCIICIOBAHUIO CTPOCHUS
108 aroMma. [Tma"erapHas Moaens aroMa Bubmiorexa ITOK
j P 19.02.2025  https://m.edsoo.ru/312b750a
Pezepdopna
bu6nmorexa LIOK
109 IT
octynatst bopa 24.02.2025 @ https://m.edsoo.ru/404dfa9a
110 Bunae! cnektpoB. CriekTp ypoBHEM bubnuotexa [JOK
SHEPTrUU aToMa BOAOPOaa 24.02.2025 @ https://m.edsoo.ru/cf74blla
111 CroHTaHHOE U BBIHYKJIEHHOE bu6nunorexa LIOK
W3JIy9CHHUE CBETA 24.02.2025  https://m.edsoo.ru/f945d85¢c
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112

Jlazep

26.02.2025

bubnunoreka LIOK
https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozens sapa
I'eiizen6epra-MBanenko. 3apsn u
MaccoBO€ YUCIIO sapa. M30Tomsl.
PangnoaktuBHOCTH

26.02.2025

bu6nmoreka IIOK
https://m.edsoo.ru/34adasde

114

3aKOH paJInOaKTUBHOI'O pacraja.
CBoiicTBa HOHU3UPYIOIIETO
u3iIydeHus. BiausHue
PaauOaKTUBHOCTH HA KUBBIE
opranusmsl. /lo3zumerpus

03.03.2025

bubnuoreka [{OK
https://m.edsoo.ru/aab98bef

115

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cunbl. Jledekt Macco spa.
S nepHblie peakuuu. AnepHbie
peaktopsl. [IpobieMb! yrpaBiiseMoro
TEPMOSIACPHOIO CHHTE3A.
DKOJIOTMYECKUE aCIIEKThl Pa3BUTHS
AJIEPHOMN DHEPreTUKH

03.03.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

116

117

MeTobl perucTpanuu u

HCCIICOOBAHUS DJICMCHTAPHBIX YaCTHII.

DyHIaMEHTAIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENITOHBI.
[TpencraBnenne o CrtannapTHON
Mozenu. KBapk-rirooHHas Mozienb
aJpOHOB

®wusuka 3a npenenamu CTaHIapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuncTBo pusnueckoit
KapTUHBI MUPA

03.03.2025

05.03.2025

bubmmoteka IIOK
https://m.edsoo.ru/lac08a5b

but6mmoreka [IOK
https://m.edsoo.ru/c026fd37
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OTanel PasBUTHUA aCTPOHOMUU.

bubnunoreka LIOK

118
3HavYeHHE aCTPOHOMHH 05.03.2025  https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTE 3aKOHOB (PU3UKH IS
119 00BsICHEHUS IPUPOJIbI KOCMUYECKHUX bubmunoreka [JOK
00BbeKTOB. METO/ 1l aCTPOHOMHUUYECKHUX 10.03.2025  https://m.edsoo.ru/39c44028
HCCIE0BaHUM
CoBpeMEHHbBIC ONITHYECKUE
120 TEJIECKOIIbI, PaJIHOTEIECKOIIbI bubmorexa LOK
> pat ’ 10.03.2025  https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpPOHOMUS
Bup 3Bé3nHoro neba. Co3Be3aus,
121 s Kﬂne 3B'eI'[3 bl, IUIAHETHI, UX BIIL/I HMOE bubnnorexa [JOK
P ARL ’ A 10.03.2025  https://m.edsoo.ru/aac588eb
JIBUOKCHUE
Conneunas cuctema. CoJHIIE.
122 ConHevyHast aKkTUBHOCTh. MICTOUYHHMK bubmorexa HIOK
. 12.03.2025  https://m.eds00.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]T
3BE3bI, X OCHOBHEBIE
123 xapakTepucTuku. [lnarpamma bubmmorexa [JOK
\ pakrep - Sarp \ 12.03.2025  https://m.eds00.ru/42169944
CHEKTPaJIbHBIN KJIacC — CBETUMOCTD
124 3Be3]IbI II1aBHOH MOCIIEIOBATEIFHOCTH bubmorexa LIOK
A A 17.03.2025  https://m.edsoo.ru/b3cb766¢
BnytpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPEICTABICHUS O bubmuoreka [IOK
MIPOUCXO0KIEHUH U 3BoTounK ConHIa 17.03.2025  https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl )KU3HU 3BE3 ]
Mieunsiii [1yre — Hama I'anakruka.
126 Tune! ranakTuk. YépHbIC OBIPEHI B bubmmorexa TIOK
+ CPHRIC AP 17.03.2025  https://m.edsoo.ru/7cd10a0a
AIpax TaJakTUK
127 Bcenennas. Pacuupenue BeeneHHoH. bu6muoreka [JOK
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https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a

3akon Xao6mna. Teopus bonbimoro
B3pbIBa. PeuKTOBOC U3ITyUcHHE

19.03.2025

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

128

129

Macmrabnas crpykTypa Beenennoil.
Meraranaktuka

Hepeménnsie npo6ieMbl aCTPOHOMUH

19.03.2025

31.03.2025

bub6nmoreka [IOK
https://m.edsoo.ru/ce234633

bubnunorexa LIOK
https://m.edsoo.ru/d37d9ffe

130

131

132

133

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBanue MarHUTHOTO MOJIA
IMOCTOSIHHBIX MarHUTOB' MJIM
"NccneqoBaHue CBOMCTB
dbeppoMarHeTuKoB" UiIu
"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenue cuinsl AMiepa" wim
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJibl TOKa'" WU
"OnpeseneHre MarHUTHON WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3HUeCKU IPAKTUKYM I10 TEME
"HUccnenoBanue sBICHUS
AJIEKTPOMArHUTHOW MHAYKIMU" UK
"Onpenenenrie MHAYKIIMA BUXPEBOTO
MarHuTHOTo nosus"

Pu3n4ecKuil IPaKTUKYM 110 TEME
"HccnenoBanue sBIeHUS
camouHaykiuu" win "COopka Moienn
3JIEKTPOMAarHUTHOTrO reseparopa’

31.03.2025

31.03.2025

02.04.2025

02.04.2025

bubnunoreka LIOK
https://m.edsoo.ru/67361aef

bu6nmorexa LIOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bu6nunorexa LIOK
https://m.edsoo.ru/b8fb6391
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134

Pu3N4eCKui IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KOJIeOaHUI HUTSHOTO U MPY>KMHHOTO
MasATHHUKOB"

07.04.2025

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

135

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHuEe SHEPTUU B
MPY>KUHHOM MasiTHUKeE"

07.04.2025

bu6nunorexa LIOK
https://m.edsoo.ru/a28026bd

136

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes3 M0CIIe0BaTENbHO
COEIMHEHHBIE KOHACHCATOP, KaTyIIKY
u pesuctop" unu "MccnenoBanue
paboThl ICTOYHUKOB CBETA B LIETIH
MEPEMEHHOTO TOKa"

07.04.2025

bubnunoreka LIOK
https://m.edsoo.ru/89dc2d90

137

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3ydyeHue napaMmeTpoB 3ByKOBOM
BOJIHBI"

09.04.2025

bubnunoreka LIOK
https://m.edsoo.ru/b100661a

138

Pu3nYecKuil TPAKTUKYM 110 TEME
"Nsmepenne mokazarens
IpeOMJIEHUS CTeKIa" Win
"TTonmyuyeHnne n300paxeHus B CUCTEME
13 IJIOCKOIO 3epKaja U JUH3bI"

09.04.2025

bubmmoteka IIOK
https://m.edsoo.ru/42569eal

139

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSI OT BEIlleCTBa
(Ha mpuMepe KUJIKHUX JIUH3)" WIn
"N3mepenue pOKyCHOTO pacCTOSIHUS
paccenBaroIuX JINH3"

14.04.2025

but6mmorekxa [IOK
https://m.edsoo.ru/b879fb3f

140

Pu3NYecKuil TPAKTUKYM 110 TEME

but6mmoreka [IOK
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"Habmonenue nudpakmmu,
uHTEp(EepEeHINH U MOJIAPU3ALUU
ceera"

14.04.2025

https://m.edsoo.ru/8b7ac737

141

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PEATUBUCTCKUX YacTull (1o
doTorpadusM TPEKOB 3apSHKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

14.04.2025

bu6nunorexa LIOK
https://m.eds00.ru/63756¢47

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue noctosHHoM [lnanka Ha
ocHOBe uccienoanus Gorodrdpdexra"
nnu "UcciaenoBanue 3aBUCUMOCTHU
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKeHus"

16.04.2025

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82

143

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa
pa3pexEeHHOr0 aTOMAPHOT'0 BOAOPOAA
U U3MepeHue noctosiHHoi Pundepra”

16.04.2025

bubnunoreka LIOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ uCoIB30BaHUEM J103UMeETpa”
win "U3ydenue noriouieHus o6era-
YacTHILL aTFOMUHUEM"

21.04.2025

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
MCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
IIPWJIOKEHUN AJIs ONIPEACICHUS
MOJIOXKEHUS HEOEeCHBIX 0OBEKTOB Ha

21.04.2025

but6mmorekxa [IOK
https://m.edsoo0.ru/1072021e
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KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CEeBEpHOTO MOTyIapus U
spkue 38€3ab1" Wi "HaOmroneHus B
teneckorn JIyHbI, M1aHeT,
TYMaHHOCTEH U 3BE3HBIX CKOTUICHUH'

O060011eHNE U CUCTeMAaTU3AIH
3HaHui. Posb hu3uKH 1 acTpOHOMUU

146 B SKOHOMHUYECKOU, TEXHOJOTUYECKON bubmmorexa [JOK
y ’ y ’ 21.04.2025  https://m.edsoo.ru/adéddeed
COLIMAJIHOM W 3THYECKO chepax
NeSITeIIbHOCTH YEJIOBEKA
O06001IeHNEe U CHCTeMAaTU3aHs
147 3HaHuii. Ponb u Mecto ¢pusuku u bubmmoreka [JOK
ACTPOHOMHUHU B COBPEMEHHOI Hay4HOI 23.04.2025  https://m.edsoo.ru/18f19f7c
KapTUHE MHpa
O06001IeHNEe U CHCTeMAaTU3aIs
3HaHuil. Poss ¢pu3ndeckoi Teopun B
OPMUPOBAHUU TIPEJICTABICHUIN O
148 inlaneixoﬁ KapTl:IHIé MHPA, MECTO brbmmorexa LTOK
. 23.04.2025  https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOJIC
149 O06o011eHre U cucTeMaTu3alus bubnmoreka [JOK
3HaHui no teme "Kunemaruka" 28.04.2025  https://m.edsoo.ru/b032fc4b
150 O00011eHNe U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHui o Teme "Kunemaruka" 28.04.2025  https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHWH 1Mo Teme "[nHamuka" 28.04.2025  https://m.edsoo.ru/2dfbafc5
152 O06o01IeHne U crucTeMaTu3aus bu6mmoreka [JOK
3HaHMUH 110 TeMe "CTaTuka TBEpAOoro 30.04.2025  https://m.edsoo.ru/3ccad82e
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Teaa"

O00011eHrEe U cCUCTEMAaTU3ALIIS

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS bubmaorexa LIOK
" P 30.04.2025  https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O00011eHNEe U cCUCTEMATU3ALIIS
154 3HaHui Mo TeMe "OCHOBEBI Bubmorexa IIOK
. " 05.05.2025  https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHUECKON TCOPHH
O00011eHNEe U cCUCTEMATU3ALIIS
155 3gaHuil 110 Teme "TepmoanHamuka Bubmzorexa IOK
P ' 05.05.2025  https://m.edso0.ru/c63f7¢10
TeruioBble MaIIUHBI
O0001IEHNE ¥ CUCTEMATHA3AIMS
156 3HaHUM 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTosiHus Bemecrsa. Da3oBeie 05.05.2025  https://m.edsoo.ru/1d36b5b1
nepexomnr"
O0001IEHNE ¥ CUCTEMATHA3AIMS
157 3HaHUN 10 TeMe "DIIeKTpUYecKoe bubmorexa HOK
" 07.05.2025  https://m.edsoo.ru/3bf0def9
oJie
O00011IeHNE U CUCTEMATH3AINS
158 3gaHuil 1o teMe "T1oCTOSHHBII Bubmorexa LIOK
. 07.05.2025  https://m.edso0.ru/71453ee6
IIEKTPUICCKUI TOK
O00011IeHNE U CUCTEMATH3ALIIS
159 3HaHUH 110 TeMe "TOoKH B pa3InyHBIX Bubmorexa LIOK
" P 12.05.2025  https://m.edsoo.ru/3d40077a
cpenax
160 O06o01IeHre U cucTeMaTU3alus bubmmoreka [JOK
3HaHUU 1o TeMe "MaruutHoe moie" 12.05.2025  https://m.edsoo.ru/3b4c06ae
PesepBHEIil ypok. O000IIIEHNE U
161 CI/ICTEMaTmZLl:Hs[ 3HaHI/H;IH 10 TEME Bubmorexa IIOK
12.05.2025  https://m.edsoo.ru/053e2248

"DeKTpoMarHuTHas WHIYKIus"
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PesepBHeiit ypok. O600ICHHE U

162 cUCTEMAaTH3alNA 3HAHUH 110 TEME Bubmorexa OK
14.05.2025  https://m.edsoo.ru/d6310bfd
"Mexanndeckue Koinedanusg"
PesepBHrlii ypok. O0001IEHIE U
163 CI/ICTIe)MaTI/ISZII_:I/ISI 3HAHUH 10 TEME Bubmorexa HOK
" | 14.05.2025  https://m.edsoo.ru/5e2bb83d
DNEKTPOMArHUTHBIE KOJICOAHMSI
PesepBHbIil ypok. O0001ICHHE U
164 CUCTEMAaTH3alMs 3HAHUH 110 TEME bubmuorexa [IOK
"MexaHn4yecKue 1 3J€KTPOMarHUTHbIE 19.05.2025  https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBurnlii ypok. O00011I€HIE U
165 CI/ICTZMaTmZIl;)H;I 3HAHUHA 110 TEME Bubmiorexa OK
" " 19.05.2025  https://m.edsoo.ru/52ad1603
Onruka
PesepBurlii ypok. O0001IEHIE U
166 CI/ICTZMaTmZIl;)H;I 3HAHUHA 110 TEME buGnuorexa [IOK
19.05.2025  https://m.edsoo.ru/5beclc65
"OcuoBsl CTO"
PesepBHEIiil ypok. O000IIIEHNE U
167 CI/ICTEM&TI/IBZII_:[)I/I}I 3HAHUH 110 TEME bubmorexa HOK
" . " 21.05.2025  https://m.edso0.ru/f7c59d38
KopmyckynsipHO-BOTHOBOH Ayanu3m
PesepBHEbIiil ypok. O000IIIEHNE U
168 CI/ICTEMaTmZEHs[ 3HAHUH 10 TEME bubmiorexa LOK
" " 21.05.2025  https://m.eds00.ru/1f511654
duzuka atoma
PesepBHslit ypok. O6001IeHNE U
169 CHCTeMaTH3aInsl 3HAHUH 110 TeMe bubmuoreka [{OK
"®u3rka aTOMHOTO A1pa U 23.05.2025  https://m.edsoo.ru/905c5ce0
3JIEMEHTAPHBIX YACTHIL"
170 PesepBHslit ypok. O6001ICHHE U bubnmnorexa [JOK
cUCTEMAaTHU3aINsA 3HAHUH 10 TEME 23.05.2025 | https://m.edsoo.ru/2bffb94c
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"JnemeHTh! acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

o ®dusuka; yrmyonenHoe ooyuenue 10 kinacc/ KacesinoB B.A. AkimoHepHoe
obmectBo «M3natenbeTBo «IIpocBemenne»
o @usuka; yrnyonennoe odyuenue 11 kmace/ KacosinoB B.A. Axuunonepnoe
obmectBo «M3aarenbcTBo «lIpocBemienue»
METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA
1. ®uzuka. YrayOnaeHHBIN ypoBeHb. MeTouueckoe nocooue st yaurens /
N.T". Bnacos, B.A. KacesHoB 10 knacc U3patensctBo «IIpocBenienue»
2. ®dwusuka. YrayOneHHblil ypoBeHb. Metoanueckoe nocodue / M.I'. Biacos,
B.A. KacesnoB 11 xitacc U3garensctBo «lIpocBenienre»
3. Hunaxtnueckue matepuansl. 10, 11 kimacc. YriyOmeHHbBINH ypOBEHB /
A.E. Mapon, E.A. Mapon
4. KontponsHsie padotsl 10, 11 xmacc. YriayOaeHHBIH ypOBEHb /

B.A. Kacesgnos, JI.I1. Momeiixo, E.O. PaTtouib

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
MHTEPHET

1. http://nsportal.ru - conmanbHas ceTb paOOTHUKOB 0Opa30BaHMS.

2. http://markx.narod.ru/pic/ - ¢pusuka B mkore.

3. http://festival.1september.ru/articles/ - hecTuBanb nmegarornyeckux uiaei

«OTKpPBITBIN YPOK».



4. http://www.fizika.ru/ - caiit nns yanreneid GU3NKA U UX YICHUKOB.
5. http://www.physics.ru/ - matepuaisl 1o Gpu3uKe.
6. www.ege.edu.ru - uadopmanuonssii mopran EI'D.

7. http://school-collection.edu.ru / - equnas xomekius LIOPoB.



