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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON IporpaMmel, nipectaBieHHbIx B GI'OC COOQO, a Takxke
c yuéroM (enepasbHONM paboueid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yoilnx OCHOBHbIE 00pa30BaTEeIbHbIEC TPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBIMBAET PEKOMEHYEMYIO IMOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM M pPa3JeioB
y4e0HOTo TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3pPACTHBIX OCOOEHHOCTEW OOydaroluXcsl.
[TporpamMMa mo ¢u3uke Aa€T MpEeACTaBICHHE O LEIAX, COAEpKaHUM, OOIIei
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca (GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEAU30BaAThH
3aJja4l MPO(PEeCCUOHANBHON OPUEHTAIMH, HAMPABJICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHMX CHOCOOHOCTEM Ka)AbIM
OoOy4JarommmMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
OpraHu3alusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (PU3KUKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme no ¢pusmke onpenenstoTcs iIaHUpyeMble pe3ysIbTaTbl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUS: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JOTUYECKONM OCHOBOW i pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YarolUXCsl, OCBOMBIIMX
porpaMmy 1o (pu3HKe Ha YPOBHE CpeAHETro 0011Iero oopa3oBaHus Ha yriTyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOXO/.

[TporpamMma o (pu3HKe BKITIOYAET:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIe IPEIMETHBIE PE3YIbTAaThI IO FOJaM O0yUYCHUS;

cozieprkanue yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeEeT MPUMEPHBIM XapakTep M MOXKET OBITh
UCTIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJISI COCTABJICHHS CBOMX PabOvHX MpoTrpamM.

[TporpaMMa no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTaBIAET BO3MOXKHOCTU I peaju3aldd Pa3IUYHbIX METOJUYECKHX
NOJXOJOB K MpEnoAaBaHui0 (U3MKH HA YIrIyOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus 00s13aTENbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAX NPHUPOAbI, BBICTyIAas B
KayecTBE y4eOHOTO MpeaAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLkonpHbIN Kype GU3HKH — CUCTEMOOOpa3yIOINiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW ONpENeIuIo XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTy4YeHHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH cBoOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B GOpMHUpOBaHKWE YMEHUI MPUMEHSITh HAYYHBIN METOJ] MO3HAHUS
IIPU BBIMOJTHEHUU UMU YYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHET0 00IIEro 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €T0 OCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBUH C HEH KypC SIBISIETCSI JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (U3UMKH
oObeaUMHEH BOKPYr (Qu3nyeckux Teopui. BenymuMm B Kypce ABIsSIeTCS
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BELIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanusanys OpeAnosiara€T MCIOJb30BAHUE
IYMaHUTAPHOTO TOTEHIMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbuzuku yrimyOoa€HHOTO ypOBHS
MPEANosaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MIPUJIOKEHUN W3YYEHHBIX TEOpPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NpPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlep)KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTUM, a Takke OOCY>KIEHUs
npo6JieM pallOHAIBHOTO MPUPOIOIOIB30BAHMS U HKOJIOTHYECKOM 0€30I1acHOCTH.

OcBoeHue coJiepKaHusi MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOIB30BAHUHM CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa ydeOHoro mpouecca. s yriayOGnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
Martepuaina, JjabopaTopHble paboThl U pabOThI MpakTukyma. [Ipu 3TOM BO3MOKHBI



JIBa crioco6a peanu3annu GU3NYeCKOro npakTukyma. B mepBom ciyuyae mpakTukym
npoBoauTcs 6o B kKoHIE 10 m 11 kimaccos, mubO TOCHEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTerpamusi padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHHE, KOTOPOE TMPOBOAUTCA TIO PYKOBOJCTBY
CBEPHYTOr0, 00001IEHHOTO BH/1a O€3 MOIIAroBOM WHCTPYKIIHH.

B nporpamme 1o (¢usnke cUCTEMa YYEHMUECKOIO OSKCIIEPUMEHTA,
71a00paTOPHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHAa €IUMHBIM MepedHeM. Bribop
TEMATUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIHLHOTO MpOoIecca UCXOAS U3 0OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI M OCHalleHusi KabuHera Qusuku. [Ipm stom obecneuynBaeTcs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHUSMU TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yaesieTcs PEIICHNI0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasjiesia Kypca, TaKk U HHTErpupys
NPUMEHEHNE 3HAaHUI U3 pa3HbIX pa3ienoB. JlJisg Ka4eCTBEHHBIX 3a/1a4 MPHOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE NPOTEKAHUS (PUINUYECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karollel JKU3HH, TpeOyromue BbIOopa GhHU3nIecKon
MOJIEJH JIJIsl CUTYallH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriryOs€HHOro YpOBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCJOBHUSX IMPEAMETHOrO
kabuHeta. B kabuHeTe (U3MKM JOIDKHO OBITH HEOOXOJMMOE JIabopaTOpHOE
000py1I0BaHUE IS BHIMOIHEHUS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe y4eHU4eCKux
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JeMoHCcTpanoHHoe oOopynoBaHue (opmupyercs B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlabopaTopHoe 00OpyIOBaHHME Ui YYCHUYECKHX TMPAKTHYECKUX paboT
dbopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHNUN AHAJIOTOBBIX W HHU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMU HENISIMU U3Y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpoOBaHUEe HWHTEpeca M CTpEeMJICHUST OOydYaroluxcsi K Hay4dHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
UCCJIEI0BATENHLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa W3y4YeHHs] OCHOB
CTPOEHUS MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUe YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(dopMUpOBaHHE NPEACTABICHUNA O POJIM (PU3UMKK AN Pa3BUTHUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cepax  Oyayuiei
npodeCCUOHAILHONW  JIESITEIbHOCTH, CBSI3aHHBIX C (DU3UKOW, TMOJATOTOBKA K
JanbHEeMy 00Oy4eHUIO B 3TOM HalPABJICHHH.

JlocTxeHre 3TUX Lened 00ecreynBaeTCsl pelIeHUeM CIEIyIoMUX 3a7ad B
npouecce U3y4eHus Kypca GU3MKU Ha YPOBHE CpeHEro 001ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3UKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKU;

(dbopMUpOBaHHE YMEHUHN NMPUMEHSITh TECOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOit
MOJIEJIbIO, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (U3NUECKON
MOJENIN, aJEKBaTHOW YCJIOBHMSM 3a/adyd, B TOM 4YHUCIE 3aJa4 HWHKEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOUILYIO CPELy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOIO IUIAHUPOBAaHUSA W IPOBEACHUS
¢u3nyecKux SKCIEPUMEHTOB, aHajdM3a M HMHTEpOpeTanuud  HHpOpMaIu,
OTpEENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICATEIILHOCTH;

pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHOUN e TENHHOCTH, CBI3AHHOU
¢ (pU3UKOH.



B cootBerctBun ¢ TpeboBanusimu ®I'OC COO yrnyOnéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOIOJDKEHHUE
o0pa30oBaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

Ha usyuenue pusuku (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kimacce — 170 4acoB (5 4acoB B HE/ICIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepeyeHb JabopaTOpPHBIX U
MPaKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
NpoBeNeHUsT J1a0OpaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAas Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B Ipollecce MOo3HaHus Npupojsl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHnsi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIC CUCTEMBI).

[lorpemHocT  u3MepeHuit  (QU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SIBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TEJO0, UAcATbHAS )KUAKOCTh, U/I€AJIbHBIN T'a3, TOUYCUHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpa, B MPAKTUUECKOU JIEATSILHOCTH JIFOJCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHure cuiibl TOKa U HANPSHKEHUS B LIENU MOCTOSHHOTO TOKA MPY TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo dusuke. [Ipumepsl u3mMepeHus
($bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKH.

Panuyc-BekTop MarepuaqibHOW TOYKH, €r0 MPOEKIIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemelnienne, CKOpOCTh (CpEAHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) M
YCKOPEHHUE MaTepuajbHOW TOUYKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MTyTH MaTEpPUaIbHON TOYKH OT BPEMEHH U HX
rpaduky.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEepUAILHON TOYKH OT BPEMEHH U MX TpaduKy.



KpuBonunenHoe  nBWKeHUE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora obOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOPEHHE MaTEpPUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOUECCH: CHUIAOMETD,
JBUKEHUE CHAPSIOB, LICITHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JBH>KCHUSL.

CrocoObI UCcIIeIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUM C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnronenue aABMKeHUS Tena, OPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TTyTEH, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO e Tella
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MpU NPSAMOJIMHEHHOM PAaBHOYCKOPEHHOM JIBH)KCHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI JTabOpaTOpUN ).

N3yuyenue nBukeHus Tena, OpoeHHOro Topu30HTaIbHO. [IpoBepka rumnoresbl
O IpsAMOM MPONOPLUHUOHAIBHOM 3aBUCHUMOCTH MEXIYy MaJIbHOCTBIO IIOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TEa.

W3yyeHune IBHKEHHS Tella MO OKPYKHOCTH C IOCTOSHHOW IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TIEpHOJIa OOpallleHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna TsxkecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaIEHUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IIJIAHETHI M OT reorpaduiyeckoi MUpoThl. J{BUKeHHuEe HEOECHBIX Tell
Y X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cwia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, nBMKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUS CKOJIBKEHUS U CUJIA TPEHUSI TTOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH TeJa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHME PAaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cWil, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

N3mepenune mace no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOJIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHCHMOCTH BpPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAacChl.



HccenenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIMX B NPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON Yepes
JETKui OJIOK.

N3mepenne kodduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

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

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKCHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuibl.
CrnoxeHne cuil, IPUIIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTENIBHBIA KpPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPBHI.

Tema 4. 3akonvl coOXpaneHusn 6 MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHBIX TOYEK. L{eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUH LIEHTPa Macc.

NMnynbe CHITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca MarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJISX.

PaboTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuaabHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIIBHOU TOUYKH.



[loTeHIManbHBIE W HENOTEHUHAIBbHBIE CWIBL. lloTeHnManbHaAs >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPIus TeJjla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpU W BHe Mmiapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPIHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHenue bepHymm s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yecKkre yCcTpOoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHWUE HA KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPIIEHNUU PabOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETUYECKOM W MOTEHUHAIBHOM SHEPIHi IIpH
JEHCTBHUU Ha TEJO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyM.

M3mepenne nMiyiibea Teia 1o TOpMO3HOMY ITYTH.

W3mepenne cusbl TITH, CKOPOCTH MOJEIHU 3JIEKTPOMOOUIISE U MOIIIHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJIECHCTBUH.

N3Mepenre KHHETHYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHHUS NMOTEHUUATbHON HEPTUU NPYKUHBI C paObOTON CHIIBI
TpEeHUSI.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABMXKEHHH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KuHeTnYeckon Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapakrep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YaCTHUI] BElIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPABIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojenei. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temneparyp Llenbcust.

Mopens uneanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHLIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbsBuna). 3akon JlanpTona. M3ompoiieccrl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu nBUKEHNs YaCTHL] BEECTBA.

Mojens OpOyHOBCKOTO IBUKEHHUSL.

Buneoposnuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us xxuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJIEKyJI.

Mogenu KpUCTaINIMYECKUX PEIIETOK.

Habmroienue u ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomuol, nPAKMUKYM.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEi U XOJIOTHOU BOJIOM.

W3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
rdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHEelIHNe U BHyTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAUYCHUS BEJIMUMH, ONIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawyano TepmoauHamMukd. (CaMONpOW3BOJIBHAS — peaKcalys
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopenp wWIeanbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHue MenpaeneeBa—KianepoHna u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHILI, BBICOKHE
TeMnepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npolecca Ha pV-auarpamme.

Temonepegaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KouBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. TenmnoéMKOCTh Tenma. YaenbHas W MOJIIpHAs
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
tormBa. Pacuér KkonuuecTBa TeminoThl mnpu  Teruonepenade. I[lonstue 00
aauabaTHOM TIpoIiecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoimuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH 711 PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJAMHAMUYECKON CUCTEMBI MPOXOIUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIoTy OT 0o0Jiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJIb30BaHUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

TexHrueckue yCTpONCTBa U TEXHOJOTMYECKUE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIEPATyp, YTHIH3ALUS «TEMJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOoca, yTHIIM3aIHs OMOOPTraHUYECKOTO TOILINBA JJIs
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHun.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue anqnabaTHOro mpouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO Mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUUA MEXMOJEKYJSIPHOTO B3aUMOAECHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUTKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kunenue. Y gelbHasi TEIoTa
napooOpa3oBaHusl.

Hacepimiennele ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTH
IJTIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHHS OT JABJICHUS B
KUJKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopduble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. [lmaBneHne W Kpuctaimzauus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Capur. Moayias FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO pacUIuPeHHs Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MMEPEXO/IaX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspasie sBieHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHu4eckrue yCTpOWCTBA UM  TEXHOJIOTUYECKHUE TMPOLECCHI:  KUIKUE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacmpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOT'O HATSIKCHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUs.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



Crioco06bI M3MEPEeHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U IJIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEIIECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenne moayns FOnra.

HccnenoBanne 3aBUCHUMOCTH  JAeQopMali  pPEe3MHOBOro obpasua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noie.

OJnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Bunma
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKHM, JUAIEKTPUKA U MOJYNPOBOIHUKH.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUYECKOI0 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3aPsi/Ibl.

Hampsoxk€anocts  anexktpuueckoro  monig.  [IpoGueiit  3apsan.  Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TTOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTP NOTEHLHMAIOB U
HanpspkeHue. lloTeHuuanbHas SHEprus 3apsda B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenman snexkTpocraruyeckoro noss. Csi3b HANPSHKEHHOCTU MOJISL M Pa3HOCTU
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMT Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsnaa. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKeHHOro mo o0bémy 1mapa. Ilome paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[TpOBOJIHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JIupNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Husnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpA.



[TapamnensHOE coequHeHne KoHAeHcaTopoB. [locienoBaTenbHOE COETMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHME 3apsyKEHHOM YaCTUIIBI B OJTHOPOJHOM JJIEKTPUUYECKOM IOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE€ 3aPSIKEHHBIX IAPUKOB.

DIEeKTpUYECKOE T0JIE ABYX 3apsKEHHBIX IUIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA MOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAJH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

OneHka cuil B3aMMOJICHCTBHS 3aPsHKEHHBIX Tell.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsSHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B €N, COAEPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MTOTEHIUAJIOB (HanmpsHKEeHMST) npu
MIOCJIEA0BATEIBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue pa3psia KOHAEHCATOPa Yepe3 pe3UCTop.

Tema 2. Ilocmoannuwtil 31eKmMpuiecKuili mok.

Cuna Toka. [ToCcTOSIHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOTO Toka. McTouHHMKH
toka. Hanpsokenne U n D1C é.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJHUKA OT €ro JJWHBl W IUJIOIIAQJY IONEPEYHOro CEUeHHUs. YIelIbHOE
CONPOTHBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MapaJieIbHOE, CMEIIAHHOE COEAMHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHbIX ekTpuieckux meneil. [IpaBmna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenna.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsEeMasl Ha
pe3ucTOpeE.

O/1C v BHyTpeHHEE CONPOTUBICHUE UCTOUYHHUKA TOKA. 3aKOoH OMa 7151 TOJTHOM
(3aMKHYTOM) sJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA W TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuitbl TOKa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuaa.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA OT COMPOTHUBIICHUS MPU MOCTOSHHOM
HaIPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0bl coennHeHnst UICTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Ty MOJIFOCAMHA UCTOUYHHUKA TOKA OT
CHUJIbI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejesia u3MepeHus ammnepMerpa (BoJabTMeTpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C ragpBaHUYECKOrO 3JEMEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXKTy MOJIFOCAMHA UCTOYHHMKA TOKA OT
CUJIBbI TOKA B IIEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOAUMOCTh TBEPIBIX METAIOB. 3aBUCUMOCThH COINPOTUBICHHUS METAJJIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHass  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIN3a.

DJIeKTpUYEeCKH TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Ta30pa3psaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOP, (HOTOAUO/, CBETOUO, TAIbBAaHUKA, pAQUHUPOBAHUE MEJIU, BbITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKkmuKkym.

HaoGmroienne amexTpoimsa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBaHnre  3aBUCMMOCTH  CONPOTUBIICEHHUS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3uYecKuil MPAKTUKYM.

Cnioco0OsI u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HW3MEPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUMKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BEJIMUMH.
OueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUKA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, TPOBEpPKA NPEIJIOKEHHBIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax  «YUYEHUYECKUH  DIKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

MesknpeaMeTHbIe CBSI3H.

N3yuenue kypca pusuku yriayonaéHHoro ypoBHs B 10 kacce ocyiiecTBIseTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEAMETHBIX CBS3€M C KypcaMu MaTeMaTHKH,
Ounonoruu, XMMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnnle nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHOZ20
no3HanuA: SIBICHUE, Hay4YHBIH (haKT, TUIIOTE3a, (PU3MYECKas BEIUYMHA, 3aKOH,



Teopus, HAOJIOACHHE, OSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKM «TEIJIOBOW» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIJIOBBIE CBOWCTBA
TBEPABIX TEN, KUAKOCTEH U Ta3oB, )KUJIKME KPUCTAJLIbL, JJIEKTPUUECKHE CBONCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

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

Texnonozua: npeodpa3oBaHue ABMKCHUN C MCIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOJIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTelb BHYTPEHHETO
CropaHus, napoBasi TypOuHa, ObITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
NOJIyYEHUSI COBPEMEHHBIX MaTepuasioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBbIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKaA.

Tema 4. Macnummnoe noe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUY MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOrO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B BemectBe. DeppOMarHeTUKy, rapa- U TMaMarHeTUKH.



TexHU4ecKkue YCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHl: MNPHUMEHEHHUE
MOCTOSTHHBIX MarHuTOB, AJIIEKTPOMArHUTOB, TeCTep-MyJbTUMETP,
ANIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptnna nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISI  TOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cumnbl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TTOJIE.

[TpuHIMT NENUCTBUS AIIEKTPOU3MEPUTEIBHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBONCTB PeppOMArHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUA.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKkTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMArHUTHOW WHAyKiuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyxktuBHOCTh. KaTymika HMHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKa.
SBnenune camounaykuu. I1C caMOUHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHHUYeCcKHe YCTpPOMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alUTa OT AJIEKTPU3ALMU TeJl PU JABMXKEHUH B MAarHUTHOM TMOJIE
3emuu.

Hemoncmpayuu.

HaOnronenue siBneHust 3JeKTPOMAarHiTHOM HHAYKIUU.

HccnenoBanne 3aBucumMoctd IDJIC MHAYKIMU OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Ammutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora konebanuid. Ilepuon Manbix CBOOOIHBIX KOJIEOAHUIA
MaTeMaTU4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

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

TexHuyeckue yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauyuu.

3amnuch K01e0aTeaIbHOro ABMKEHUS.

HaOmronenne He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHUl Ipy3a Ha HUTHU OT
aMILTATY/IBI.

HccnenoBanune 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH TMeproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kosiiebaHMN Tpy3a Ha MACCHUBHOM TPYKUHE C IEJbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, nPAKmMuKym.



W3mepenue mnepuona CBOOOTHBIX KOJEOAHUM HUTSAHOTO U MPYKUHHOTO
MasTHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTYXaOIUX KOJIEOaHUM.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHUS MpU PA3IMYHOM (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LE€NU CHHYCOMJAIBHOIO IMEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsxeHUi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOIeHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. Kymberypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUH JIEKTpOonepeiay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUM.

['enepaTop He3aTyXalOMUX JIEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 3IeKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX1IeHHbIE CUHYCOUAbHbIE KOJICOaHUSI.

Pe3ucTop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIENH NEPEMEHHOTrO
TOKaA.

Pe3oHaHnc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO 1 MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Nzyuenue tpancopmaropa.

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

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHusi. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHHUs] W JJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpa)XCeHHE, MpeJoMJIEHUE, MHTepdepeHIus U
U pakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS AJIEKTPOMATHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HWE,  NIPEJIOMIICHHUEC,
noJisipu3anusl, MHTeppepeHus U 1udpakuus.

[IIkana 3I€KTPOMarHUTHBIX BOJIH. [IpUMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIBTPA3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mtonenue nntepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HabGntogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIICHUE,
noJsipu3anus, nudpakuus, HTepdepeHIHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH IPH MEPEX0I€ MOHOXPOMATHUECKOTO CBETA YEPE3
TpaHully paszena AByX ONTUYECKUX CPENl.

Xox nyueit B mpusme. [ucnepcust cBera. CioxkHBIA cocTaB 0€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee OoTpaxkeHue. IIpenenpHbIil yroiyl IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

Cobuparoniyie u paccenBaromye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTUYECKAs] CUJIAa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTess
IIPEJIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOWIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMyMOB M MHUHUMYMOB B HMHTEpPPEPEHLUOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccmyeckunx
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
IVIABHBIX ~MAaKCMMyMOB IIpM NAJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuszauus csera.

TexHu4eckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN armapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHus. Mojieinb CBETOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Habmronenne nuppakiimOHHOTO CIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokasarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3epKaja U JIMH3bI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 MOJISIpU3aIui CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue aucnepcum.

HabGmronenue u uccnenoBanue AUQPPaKIUuOHHOTO CIIEKTpA.

N3mepeHune I1rHbI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI CIeIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [loCcTynaTsl crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHra.
VYcioBue mnpudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJIHHBI.

DHeprus U UMINYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJIHCOM PEISATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIYyTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, MPAKTHKYM.

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

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCOIIOTHO YEPHOTO Tena).
3akoH cMmemieHuss Buna. 'nnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
DOitamreitHa 11t potoaddexra. «KpacHas rpanuna» porosrddexra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. JInuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIIeWcsa vactuubl. KopmycKymisipHo-
BOJIHOBOM Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaIax.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENEeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®otor(PdeKT Ha YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuKym.

HccnenoBanne GhoTope3nucTopa.

N3mepenune nocrossaaoM [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CUJIBI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHMUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aTtoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u normnoienne GoTOHOB pU NEPEXo/Ie aToma ¢
OJIHOTO YPOBHS SHEPTUU HA PYTOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

HabGnronenue TMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnass monens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
qucio sapa. M30Tonsl.

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

3akOH pPaJAMOAKTUBHOTO pacnaga. PaguMoakTHBHBIE HM30TOMNBI B IPHUPOJE.
CBolCTBa MOHM3HUPYIOUIETO M3JIyYeHHs. BiusiHHEe pagnOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbII QOH n3nydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexTt maccer spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsiEeMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKUE acCIEeKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

MeTtonbl perucTpaiuy U UCCIEAOBAHUS SJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangaptHoil Mmoaenu. KBapk-riitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHass marepust U TEMHas
DHEPIusl.

EnuHcTBO Qu3nueckoil KapTUHBI MUPA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.

HccnenoBanne TpekoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHus OeTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKIagHOE M MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Besnus, SpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHLA U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CreKTpaibHbIN KJIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CcTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii I[lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue ConHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYeHHUE.

Macmrabnas crpyktypa Beenennoil. MetaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTHKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEAJIOKEHHbIX TUNoTe3 (BbIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUUA  OKCIIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM) ).

O0o0marniee NOBTOPEeHHUeE.



O0o061eHre U cucTeMaTu3alus CoAepKaHus pa3AenoB Kypca «MexaHukay,
«MonekymspHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATbHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busuKa», « IEMEHTbI aCTPOHOMUH U aCTPODUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNIbHOCTH Y€TIOBEKA, POJIb U MECTO (PUUKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATU3UPYIOIICH, OOBSCHUTEIIBHOM U MPOTHOCTHYECKOW  (PyHKIui
bu3nyeckoil Teopuu, poib (U3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B OOIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢puzuku yray0iaéHHoro ypoBHs B 11 kimacce ocyuiecTBisercs
C Y4ETOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMU MAaTEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAaKT, rumnoresa, (pusmyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOoBast J1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHWW. TpPUTOHOMETpHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKUMU HA OCH KOOPIAMHAT, CII0OKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GyHKIMNA. [Ipu3Haku mNOMOOMS TPEYTrOJBHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUryp u 00bEma Tel.

Buonocun: >nektpuyeckue SBIEHUS B JKUBOW MpUpone, KoyieOaTelabHbIE
JBW)KCHUSI B JKUBOW MNPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
QJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHArHOCTMKA B MEIWLIMHE, OINTHYECKHE SBIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKasl CTPYKTypa TBEPBIX
TeJ, MEXaHU3Mbl 00pa30BaHUS KPUCTANTMYECKON pEeIIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHbIE MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, reHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paIuonpuEMHHUK, TEJIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass AHArHOCTUKAa B TEXHHKE,
NPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBbBIE
NPUEMHHKH, SAJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSAM POCCUHCKOTO OOLIECTBa, PACIIMPEHHUE >KU3HEHHOIO
ONbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alid OCHOBHBIX HaIlpaBIICHHUI
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAKTAHCKON OZULIMU O0YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUMCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPakKAaHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00Opa3oBaTeIbHOM
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLHAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOU ESTENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIOCOOHOCTH OIIEHMBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B JEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYayIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETMYECKOE OTHOIIEHUE K MHPY, BKJIIOYas OSCTETUKY HAy4HOTO

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



MHTEpPEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATh OCO3ZHAHHBIM
BbIOOD Oymymieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH JEsATENbHOCTH, FOTOBHOCTh B IpoLiEcce
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M UCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBbIX
bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JICSTEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSX peajgbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE ITPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:

BJIa/I€Th HAyYHON TEPMUHOJIOTUEH, KIFOUYEBBIMH MOHATUSMU U METOJaMU
buznuecKoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MIPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB peIieHus 3a1ad  (pU3UIeCcKOoro
COJZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHBIX METOJIOB ITO3HAHUS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETALNN, MPEOOPA30BAHKUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlUu3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ pEIICHUs, HaXOIUThb APTyMEHThl A
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

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

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

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHMS 1O QU3NKE B TMPAKTHYECKYIO OO0JIacTh
KU3BHECATEbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTAaTh HOBBIEC UJIEH, TIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI HHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HWHTEPIPEeTalni0 MHPOpMALUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JIOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  pEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popmaTax c
yu€TOM Ha3HayeHHs: WHGOpPMalWMKU M IIeJIEBOM ayAUTOpUHU, BHIOMpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIHU3aIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:



OCYIIECTBISTh OOIIEHHE Ha Yypokax (U3UKK U BO BHEYPOUHOMH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

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

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOM U MHIUBUIYaIbHOU
paboTHI;

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

OPUHUMATh IIEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTH)KCHHIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeeNiaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraT HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3WIUU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM.

PeryasitTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTaBUTh U (hOPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOM pabOThl C yU4ETOM HMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsITh paMKH Y4e€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JieJaTh OCO3HAHHBIA BBIOOpP, aApPryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B JICATCIIBHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJETh HAaBbIKAMH TO3HABATEIbHONW pEeQIEKCHH KaK OCO3HAHUS
COBEpIIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIIEKCUU AJIs1 OLUEHKU CUTYallMH, BBIOOpa BEPHOTO
pelIeHus;

e YMETb OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJU3€ PpPe3yJbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH CeOsl, MOHMUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATH MOTHBBI M apryMEHTHl APYTUX TMPH aHAIU3E pPE3yJIbTaTOB
TeSITEIbHOCTH;

e IIpHU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B nponecce mOCTMXKEHHS JIMYHOCTHBIX PE3yJIbTaTOB OCBOECHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy O0O0y4aroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOJIarafo A
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHUE, CIOCOOHOCTh AAANTUPOBATHCI K
AMOLIMOHAIBHBIM MU3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTUKEHHIO LIENH
U yCIleXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE NEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHUMATh 3MOILMOHAIBHOE
COCTOSIHUE JPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMHU, 3a00TUTHCS, NPOSBISATH HHTEpEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xonity o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



MOHUMATh pOJb (GU3UKA B  OKOHOMUYECKOW, TEXHOJOTHUYECKOH,
HKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMNHCATENIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3UUECKON TEOpHH B
(dbopMUpOBaHNY TIPEJICTABICHH O PU3NIECKON KapTUHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (U3MUeCKUX Tell U MPOIECCOB
(siBeHMI): MHEpIUalbHAs cUcTeMa OTcuéra, aOCONIOTHO TBEPAOE TENo,
MaTepHuaibHas TOYKa, pPABHOYCKOPEHHOE JIBUXKEHHE, CBOOOJIHOE TajCHHE,
abCoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOJIOTHO
HEYyIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WICANIbHBIN ra3, TOUCYHbIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pazinyath yCJOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTH UCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl U SBIICHUS,
UCIIOJIb3YS] OCHOBHBIE MOJIOXKEHMSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIHLHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelIeHus,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHMPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCA U MEXAaHUYECKON
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: INpeoOpa3oBaHui ['amumiies, BTOPOro U TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHs HMIIYJbCa M MEXAHUYECKOU
DHEPI'vH, 3aKOHA BCEMHUPHOTO TSATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble moOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (PUBHKK U
TEPMOJUHAMHUKUA (CBA3b JABJCHUS HUJECATBHOIO Tra3a CO CpelHel
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHUS M KOHILIEHTpPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
ra’a ¢ KOHLEHTpalUMeW MOJEKYJ H €ro TEeMIepaTypou, ypaBHEHUE
MenneneeBa—Knanepona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCaX), MPU ITOM HCIIOIb30BAThH



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS TPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHAJTU3UPOBaTh U OOBSACHITH DJIEKTPUUECKUE SIBJICHUSA, WCIOJIb3Ys
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIsI, MNPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKasblBas YyCJIOBUS NPUMEHMMOCTH 3akoHa KyioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIeHua,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMUCHIBATh (PU3NUECKUE MPOIECCHl W SIBJICHUS, HUCMOJb3Yysl BEIUYUHBIL:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKasi SHEPIus,
MeXaHU4ecKasl YHeprusi, paboTa CHIIbI, IGHTPOCTPEMUTETLHOE YCKOPEHHE,
CUJla TSDKECTH, CHJIA YOPYrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPIrus
B3aMMOJIEUCTBUS TeNa ¢ 3eMJIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIPYTOM
nedopmali Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAs TEMIEpaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€ATBLHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIBHOTO Ta3a, OTHOCUTENIbHAS BIAXKHOCTh
Bo3ayxa, KIIJI naeanbHOro TEmiIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HANPsHKEHHOCTD AJIEKTPUUYECKOTO TOJS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsKEHHOrO 1apa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIHAI
AIEKTPOCTATUYECKOIO I0JIs, PA3HOCTh MOTEHLMAJIOB, JIEKTPOJABUXKYILAS
cuia, Cujia TOKa, HalpsKEHHE, MOIIHOCTh TOKA, 3JIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCJIEIOBATEIbHBIM U TTAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO TOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  TPOTEKaHWUS  (PUBNYECKUX  SIBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIJIOBOE JBM)KEHHUE YACTHI[ BENIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAlUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALHNS TEJ, SKBUMOTEHIIMAIBHOCTh IOBEPXHOCTHU
3apsKEHHOTO ITPOBOJIHHKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUM (DU3NUECKON BETUUHHBI OT
JPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl  TMOJYYCHHOM 3aBUCHMOCTH
bu3nuecKkux BeIUYMH B BUAC TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOTPENIHOCTE  W3MEPEHMM, JelIaTh  BBIBOJABI [0  pe3yJbTaTam
UCCIIEIOBAHUS;



IPOBOANTh KOCBEHHBIE H3MEpPEHUsA (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH MPSMBIX 1 KOCBEHHBIX U3MEPEHHIA;
IIPOBOJUTH OIBITHI IO MPOBEPKE NMPEIIOKEHHOW TMIIOTE3bI: IIIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYeHHBIE PE3YNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3BI;

co0Ir01aTh IpaBuiia 0€30aCHOrO TPYy/Aa IPU IPOBEACHUH UCCIIEJOBaHHI B
pamMkax  y4yeOHOro  S3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCJIENOBATEIBCKOW M IIPOEKTHOM JEATEIBHOCTH C MCIOJb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTth pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢u3nyecKoil MOJIEIbI0: Ha OCHOBaHMM aHaJlU3a YCJIOBHUS OOOCHOBBIBATH
BbIOOp (u3MuUEcCKONl MojeNnu, OTBEYawlleld TpeOOBaHUAM 3aJauH,
IPUMEHSATH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIAThI (PU3UUECKUX
TEOpHUl MPU UCHOJIb30BAaHUM MAaTEMaTHYECKUX METOJOB pELIEHUs 3ajad,
IPOBOJUTH PacU€Thl HA OCHOBAHWH MMEIOIIMXCSA JAHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM IOJYYEHHBIX
pE3yNbTATOB;

pemarb KadecTBEHHbIE 3aJaud, TPeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3aenoB Kypca PU3MKH, a TAKKE UHTETpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LIEMOYKY PACCyKJIEHUI C ONIOPOIl HAa U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOThI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOM
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH IpolLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
MPUPOAOTIOIb30BAHUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHXKEHHM
HAYKW W TEXHOJIOTUM JJi1 JAJbHEUIIErO0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBA;

OPUMEHATh pa3jlyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3NUECKOro
COJAEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALMOHHBIE



TEXHOJOTHUU JUIsl TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaIK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHbOpMaIlMK, TOJYUYEHHOW U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

POSIBIISIT OpraHu3alMOHHBIE U NI03HABATEIIbHBIE YMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUS HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe€ C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEi,
IUIAHUPOBATH Pa0OTy IPYIIbI, PALIMOHATIBLHO PACIPEACISTh EATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBATHO OLEHUBATH BKJIaJ KaXIOro W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyayiien npohecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOW, TEXHOJIOTHYECKON, COLMATIBbHOM
U ATHUYECKON cdepax AesTeTbHOCTH YeNOBEKa, POJib U MECTO (DU3UKU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEeIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATHU3UPYIOUIeH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEeIUaIbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3MKH, POJIb
busndeckoil Teopud B (POPMUPOBAHWU TPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTHUHBI MHpa B OOIMEM pALy
COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasnuyaTh yCJIOBUS MPUMEHUMOCTH MoJIeell (PU3NYEeCKUX TN U IPOLECCOB
(s1BJI€HUIT): OTHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOEC MArHUTHOE OIS,
rapMOHUYECKHE KOJeOaHMs, MaTEeMaTUYECKUM MAasTHUK, WICATbHBIN
NPYKUHHBIH MasTHHK, rapMOHUYECKUE BOJIHBI, UJ€aIbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeNIeld aTOMa, aTOMHOTO fJipa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth yclIOBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBbl DJJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE 3JEKTPUYECKOHM WENU CO CKOPOCTHIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIATHI CHEUAIbHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCHI U SIBJIEHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
¢dotord¢ekra, nepBblii ¥ BTOpOH ocTynarsl bopa, IpUHLIKIT COOTHOIIEHHUS
HeomnpenenénHocrell ['eii3eHOepra, 3aKOHBI COXPAaHEHUs 3aps0BOrO U
MacCOBOI'0 YHCEJ ¥ SHEPTUU B SACPHBIX PEAKIMIX, 3aKOH paJUOaKTUBHOIO
pacrajna);

ONMKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IOJISA, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
1OJI, PAa3HOCTh IOTEHLMAJIOB, JJIEKTPOABIDKYIIAs CHUJIA, HHAYKLHUA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cWjia AMmepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHH, 3HEPrus MAarHUTHOTO IOJIS
IPOBOJIHUKA C TOKOM, PEJIITUBUCTCKAN UMITYJIbC, ITOJTHAS] SHEPT U, SHEPT U
MOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
W 3apsiz Aapa, SHEPTUsl CBSI3U S/Apa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SBJICHUM:
AJIIEKTPOMArHUTHAs MHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHIIs
BOJIH, Judpakuus, JOUCHEpCcHs, TOJHOE BHYTPEHHEE OTpa)XKeHHE,
doTornexrpuueckuit 3pdekt (botorddexr), anvda- u 6eTa-pacnasl aaep,
ramMMa-u3irydyeHue saep, Gu3ndecKue MPUHIMIIBI CIEKTPAIbHOTO aHaIn3a U
paboTHI J1a3epa;

ONpENENATh HaIpaBlICHUE WHIAYKIWW MArHUTHOTO TOJII MPOBOAHHUKA C
TOKOM, CWJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO3JaBaeMO€ IMIIOCKUM 3€pKaJIOM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOMOJATAIONIMEe ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHalu3a M OOBACHEHUS (U3UYECKUX MPOIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
POBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUW, TPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3ysibTaThl MOJYYEHHOM 3aBUCHUMOCTH
¢usznyeckux BEMMYUH B BHIE TIpadukoB C Y4ETOM aOCOIMIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCIIEJOBaHMSI;



IPOBOANTh KOCBEHHBIE H3MEpPEHUsA (U3HUECKUX BEIMYUH, MPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEIJIOKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce NPEIJI0KEHHON
TUMOTE3bI;

OMKCHIBATH METOIbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4eOHOro  OSKCHepUMEHTa, MpakTUKymMa U  y4eOHo-
MCCIIEOBATENIbCKOM M IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemath pacy€THbIE 3alayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOJENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMPATH
du3nuecKkue MOJeiH, OTBEYarolue TpeOOBaHUSAM 3aJay, MPUMEHSTH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAaThl (PU3NYECKUX TEOPHid
OpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pELICHUd  3ajad,
IPOBOAUTH PAcU€Thl HA OCHOBAaHMM MMEIOIIMXCS TaHHBIX, aHAJIM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHbIX
pE3yNbTATOB;

pemarb KayecTBEHHbIE 3a7aud, TPeOyrollue NPUMEHEHUs 3HAHUM u3
pa3HBIX pa3leNoB Kypca PU3UKH, a TAKKE WHTErpallii 3HAHUN U3 IPYTUX
IPEeIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpauBaTh JOTHYECKYIO
LEMOYKY PACCyKJICHUI C ONIOPOIl HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB paObOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPOHCTB U
TE€XHOJIOTHYECKUX ITPOLIECCOB;

PUBOIUTH IPUMEPHI BKJIA1a POCCHICKUX U 3apYOSKHBIX YUEHBIX-(U3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYXKAIOLIEro MHUpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBaTh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JESITEIbBHOCTH 4YeJIOBEKa, CBSA3aHHON C (PU3MYECKUMH IpoLieccaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOTIOIB30BAHUM, & TAK)KE Pa3syMHOM HCIOJIb30BAHUU JTOCTHXKEHHM
HAyKM M TEXHOJOTMM JUIs JaJbHEWIIero pa3BUTHUA YEJIOBEYECKOrO
00I11eCTBA;

OPUMEHATH pa3jlyHble CIOCOOBl paboThl ¢ MH(pOpManuen (HU3HUECKOro
COJIEp)KaHUsI C KCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJIOTHI, IPU 3TOM HCIOJB30BaTh COBPEMEHHbIE HMH(POPMAIIMOHHBIC
TEXHOJOTHH JJii TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMylro  HMHOpMAMI0 U OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUS HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3JINMYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PAOOTy IPYMIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAaHJAPTHBIX CUTYalHsX, aJC€KBATHO OLEHUBATH BKJIAJ KaXXJIOro U3
YYaCTHUKOB TPYIIIHI B pEUICHHE pacCMaTPUBAEMOM MTPOOIIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpodecCuoHanbHOU AESTENBHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPODHIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacon DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Kontpoabusbie IIpakTuueckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3zaen 1. HAYYHBIH METO/ IIO3HAHUSI TPUPO/IbI
1.1 Hayunblit MeTOA TTO3HAHUS TPUPOIBI 6 bubmmorexa [OK
' i A PHPOA https://m.edsoo.ru/f16b68d7
Uroro no pazaeny 6
Paznea 2. MEXAHUKA
bu6mmoreka [IOK
. 1
21| Kumemarika 10 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22| Hmnavmia 10 https://m.edsoo.ru/f16b68d7
. bubnuorexa [JOK
23 (Cratiica TeEpAOro Tea 3 ! https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
24 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1 hitps-//m.cdsoo.ru/f16b68d7
Hroro no paszneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYIIIPHOKHNHETHYECKOI TEOPUU 15 1 Bubmorexa LIOK
: CHO yIsip p https://m.edsoo.ru/f16b68d7
buo OK
3.2 Tepmoannamuka. TenaoBbie MalIMHEBL 20 1 nommoreka I

https://m.edsoo.ru/f16b68d7




13 ArperaTHble cOCTOSIHUS BelecTBa. @a3oBbie 14 bubnunoreka [JOK
' IIEPEXO0IbI https://m.edsoo.ru/f16b68d7
Wroro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
41 DICKTPHHICCKOE noNe 24 https://m.edsoo.ru/f16b68d7
. . bubmuorexa [JOK
4.2 IToCTOSHHBIN JIEKTPUUYECKUIN TOK 24 hitps-//m.cdsoo.ru/f16b68d7
bubmuorexa [JOK
4.3 Toxu B pasnuaHEIX cpenax 6 https://m.edsoo.ru/f16b68d7
Wroro no pazneny 54
Pa3znen 5. PUSHUYECKHN TIPAKTUKYM
bu6mmoreka [JOK
1 o i 1 1
3 VISHACCICHI TIPaKTHION 6 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 16
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
bubmuoreka [JOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859f1
bubmuorexa [JOK
1.2 C) 13 1
HICKIPOMATHITTHA HIY A https://m.edso0.1u/39859ef
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 M 0 10
CRAHIHACCIE KOACOATIA https://m.edsoo.ru/39859ef 1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859f1
)3 MexaHu4ecKHue U AIEKTPOMAarHuTHBIE 10 1 bubnuotexa [JOK
' BOJIHEI https://m.edsoo.ru/39859ef1
2.4 Onruka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859f1
Hroro mo pazaeny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosrl CTO

5

1

bu6mmoreka [IOK
https://m.edsoo.ru/39859¢f1

Hroro no pazneny




Pazgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJTHOBOH AyajIn3M 15 bubmorexa HOK
' PHyCKyIAp Y https:/m.edso0.ru/39859f1
bu6mmoreka [IOK
4.2 (o) 5
1M aToMa https:/m.edso0.ru/39859f1
43 ®du3uKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 bubmuorexa [JOK
' YacTHUI] https://m.edsoo.ru/39859¢f1
Hroro no pazaeny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmorexa [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edso0.ru/39859¢f1
Hroro no pazneny 12
Pazzen 6. PUSHUYECKUN MPAKTUKYM
. bubnuotexa [JOK
61 usiHIeckiit MpaKTHiyM 16 16 https://m.edsoo.ru/39859f1
Hroro no paszneny 16
Paznean 7. OBOBLIAIOILIEE IOBTOPEHUE
Cucremaruzanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIBITA 15 bubnnorexka [HOK
' NeSITeIbHOCTH, TPUOOPETEHHOTO NPU https://m.edsoo.ru/39859¢f1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Hroro mo pazaeny 15
bubmuoreka [JOK
Peaeperoe epens 10 https://m.edsoo.ru/39859ef1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| Odwusuka — pyHAaMEHTATFHAS HayKa O | bubnnorexa [HOK
puponae 01.09.2023  https://m.edsoo.ru/1beef346
) HayuHblil MeTO/1 TO3HAHUS U METO/IbI | bubnuoreka [IOK
UCCIIeIOBaHMS (PU3UICCKUX SBICHUI 04.09.2023 = https://m.edsoo.ru/3a7fde29
DKCHEepUMEHT U TeOpus B IpoIecce
3 no3HaHus npuposl. Habmonenue u 1 bubmorexa HOK
pup ’ 05.09.2023  https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pH3uKe
4 Crioco6b1 u3MepeHus (PU3NIECKUX | bubnnorexka [JOK
BEJIMYUH 06.09.2023 = https://m.edsoo.ru/ca2def03
AOcoIoTHAsI 1 OTHOCUTETbHAS
5 MOTPEITHOCTH U3MEPEHUI 1 bubmorexa HOK
P P 07.09.2023  https://m.edsoo.ru/7f18fda3
(OUBUYECKUX BETUYUH
MonenupoBanue B ¢puzuke. Poib u
MecTO GU3HKHU B (DOPMUPOBAHUH
6 COB qu;HHofI Ha(i) 1?0171 II:a TUHBI 1 bubmorexa HOK
p i . P 08.09.2023  https://m.edsoo.ru/eabbded]
MHpPa, B IPAKTUYECKOHN JACSATEIHBHOCTH
JoIen
Mexanunueckoe aBuxeHue. Cucrema
7 otrcuera. OTHOCUTENBHOCTD | bubnmoreka [JOK
MEeXaHU4ecKoro apuxenus. [Ipsmas u 11.09.2023 @ https://m.edsoo.ru/e9a52£02

oOpaTHas 3a/1aul MEXaHUKH




Panunyc-BekTop MarepuaibHOM TOUKH,

€TI0 IMMPOCKIMU HA OCHU KOOpAMWHAT.

bu6mmoreka [JOK

8 Tpaexropis. llepememeriie. 12.09.2023  https://m.edsoo.ru/30a108a5
Cxkopoctb. X npoekuuu Ha ocu
KOOpJAUHAT
PaBHOMepHOE NIpsIMOJIMHETHOE

9 nerxkenue. ['padhuyaeckoe onucanme bubnnoreka [JOK
PaBHOMEPHOTO MPSAMOJUHENHOTO 13.09.2023  https://m.edsoo.ru/89ba7190
JIBIDKECHUS

10 CroxeHue nepeMereHuii u bubnnoreka [JOK
ckopocrteid. Pemenue 3agau 14.09.2023 | https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BUKEHUE.

1 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubnnoreka [JOK
IIpsAMosMHENHOE JBUKEHUE C 15.09.2023 | https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduyeckoe onucanme

12 MIPSAMOJIMHEMHOTO IBU>KEHHUS C bubmorexa HOK

18.09.2023  https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE najieHne. Y cKopeHue

13 ¢BOOOIHOTO ITaJIeHNA. 3aBUCUMOCTD bu6mmorexa [IOK
KOOPIWHAT, CKOPOCTH, YCKOPEHHS OT 19.09.2023 = https://m.edsoo.ru/f738109¢c
BPEMEHH U UX rpaduku

14 JBmxeHue tena, OpOIIEHHOTO MO/ bubnmoreka [JOK
YIJIOM K TOPU30HTY 20.09.2023  https://m.edsoo.ru/71cbb4f5
KpuBonuneiiHoe 1BUKEHUE.

BH>KEHUE 10 OKPY>KHOCTH. YTJIOBas
15 fHHHeﬁHaﬂ CKopI())Z)TKL. Ilepuon n bubmmorexa [TOK
21.09.2023 = https://m.edsoo.ru/33196tbe

yacrora. [leHTpocTpemuTenpHOE U
MIOJTHOE YCKOpPEHHE




KonTponbhas pabota no teme

bu6mmoreka [IOK

16
"Kunematuka" 22.09.2023 = https://m.edsoo.ru/1242f32¢
ITepBbrIif 3akoH HproTOHA.

17 WNHueprimaabHbIe CHCTEMBI OTCUETA. bubmuorexa [JOK
[IpuHuun oTHOCUTENBHOCTH [ anunes. 25.09.2023 = https://m.edsoo.ru/5a9%e4a64
HeunepuuanbHble CUCTEMBI OTCUETA

18 Cwuta. PaBHOIEHCTBYIOIIIAS CHTIA. bubnuorexa [JOK
Bropoii 3akon HetoTona. Macca 26.09.2023  https://m.edsoo.ru/141d3837

19 Bzaumopeiicteue ten. Tpernit 3aKkoH bubnnoreka [JOK
Hprotona 27.09.2023 | https://m.edsoo.ru/57dba505
[TpuHIMI CYyTIEPIIO3UINH CHUII.

20 P:meIL{II/Ie 3ayr;qua 1| L:/IMCHCHI/IG bubmorexa HOK

8 P 28.09.2023 | https://m.edsoo.ru/bdf997fb
3ak0oHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUS.
21 OKBHUBAJIEHTHOCTh IPABUTAIMOHHON U bubmmorexa [OK
. P B 29.09.2023  https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
Cuiia TS)KeCTH U YCKOPEHHE bubnuotexa [JOK

22
¢BOOOIHOTO IMAEHNUSA 02.10.2023 | https://m.edsoo.ru/22757{26
JIBukeHre HEOECHBIX Te U UX

3 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas bubmuoreka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI 03.10.2023 = https://m.edsoo.ru/1 1abfa0a
Kennepa

24 Cuua ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena 04.10.2023 | https://m.edsoo.ru/O0ae2cd84
Cuna tpenus. [Ipupona u BUIBI cun

P pHp bu6mmoreka [IOK
TpeHwus. [[BUKEeHHE B KUAKOCTH U

25 . https://m.edsoo.ru/1fa86499

ra3e ¢ y4€ToM CHJIbI COIPOTUBIICHUS 05.10.2023

cpenbl

https://m.edso00.ru/2cb29676




26 Hasnenue. 'mapocrarnueckoe bubmuorexa [JOK
nasnenue. Cuna Apxumena 06.10.2023 = https://m.edsoo.ru/a28aa7ad
AGCOTIOTHO TBEPAOE TEIO. bubnmoreka [JOK

27 [TocTynarenbHOE U BpalareibHOE 09.10.2023 bubmmoreka [JOK
JIBH>KEHUE TBEPOTO TeNa https://m.edsoo.ru/2b95d57e

)% MOMEHT CHJIbI OTHOCUTEIIBHO OCH bubmuoreka [JOK
BpaieHus. [1neqdo cuibl 10.10.2023  https://m.edsoo.ru/653d3459
CrnosxeHue cuil, IPUI0KEHHBIX K

29 TBepaoMy Teny. LleHTp TsxecTu Tena. bubnuoreka [IOK
VYciioBus paBHOBECHUS TBEPIOTO TEIA. 11.10.2023  https://m.edsoo.ru/9aa79a7d
Buns! paBHOBecus

bubmuorexa [JOK

30 Pemterme saza+ 12.10.2023 | https://m.edsoo.ru/dc1caacO

31 KonrponbHas pabora no reme bubnnoreka [JOK
"Tunamuka. CtaTuka TBepJOro Temna" 13.10.2023 = https://m.edsoo.ru/9f5a574c¢
HNMnynec MaTepuanbHOM TOUKH,

CUCTEMBI MaTCPUATBHBIX TOUCK.
32 LenTp Macc cucTeMbl MaTepuanbHbIX bubmorexa HOK
16.10.2023  https://m.edsoo.ru/4bb8294b
Touek. Teopema o ABMKEHUHU IIEHTpa
Macc
VIMITyThC CHITBI I I3MCHCHHE
33 MMITyJIbCa TeJla. 3aKOH COXPaHECHUS bubmorexa [TOK
17.10.2023  https://m.edsoo.ru/13f0a221
UMITyJIbca. PeakTHBHOE JBHKCHHE
MoMeHT nMItynbca MaTepUaIbHON

34 touku. [IpencraBienne o coxpaHeHUn bubnmoreka [JOK

MOMEHTa UMITYJIbCa B LIEHTPAIbHbBIX 18.10.2023  https://m.edsoo.ru/d6532eb9

ITOJIAX




bu6mmoreka [IOK

35 Pemenue
HieHHE saaad 19.10.2023  https:/m.edsoo.ru/f7706d63
PaGoTa criibl Ha MaJIOM U Ha
36 KOHEYHOM MEPEMEILIEHUH. bubnmoreka [JOK
['paduyeckoe mpencraBieHne padoThI 20.10.2023 = https://m.edsoo.ru/913974c7
CHJIbI. MOIIIHOCTD CHJIBI
Kunernueckas sneprusi. Teopema o6
37 W3MEHEHUU KHHETHYECKOW SHEPTHH bubmorexa [JOK
N P 23.10.2023 | https://m.edsoo.ru/9a5e2e74
MaTepHaTbHOU TOYKH
[ToTeHIMaIbHBIC ¥ HEIIOTCHIIMAILHBIC
38 cunbl. [loTeHnmanbpHas SHEeprus bubmorexa HOK
' Pt 24.10.2023 | https://m.edsoo.ru/554bafcc
Bropas kxocMuueckasi CKOpOCTh
Tperbst KOCMUYECKAsE CKOPOCTb.
CBs13b paOOTHI HETIOTEHITUATBHBIX CHJI
. bubmuoreka [JOK
39 C U3MEHEHUEM MEXaHUYCCKOU
25.10.2023  https://m.edsoo.ru/f57b4e01
SHEPTUU CUCTEMBI TeN. 3aKOH
COXPaHCHHS MEXaHUYECKOH YHEPTHH
VYaopyrue u He e
40 CTOIJ)I}I]:HOBeHI/I;IYHSI;y;BHeHHe bepaymmun bubmorexa [TOK
- P pry 26.10.2023  https:/m.edsoo.ru/f30f43b6
JUISL MCaTbHOM KUIKOCTH
A1 KonTtponbHas pabora o Teme bubmuoreka [IOK
"3aKOHBI COXpaHEHUs B MEXAHUKE" 27.10.2023 = https://m.edsoo.ru/474e7c4a
Pa3BuTHe npencraBieHuid 0 Ipupoe
4 Ter10Thl. OCHOBHBIE MOJIOKEHUS bu6mmorexa [IOK
MKT. Iuddyzus. bpoynosckoe 06.11.2023  https://m.edsoo.ru/b0ad445f

JIBIDKECHUE




CtpoeHue ra3000pa3HbIX, KUIKUX U

43 TBEPABIX T€J. XapakTep OBUKCHUS U bubmmnorera [IOK
P . P P 07.11.2023 | https://m.edsoo.ru/c44d02e2
B3aMMOJCHCTBUS YaCTHII BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).
bu6mmoreka [IOK
44 KonnuectBo BemectBa. [TocTossHHas
08.11.2023 | https://m.edsoo.ru/c5b72ab7
ABoranpo
45 Temneparypa. TerioBoe paBHOBeCHE. bubnnorexa [JOK
[[Tkana [enbcus 09.11.2023 | https://m.edsoo.ru/0070d493
bubmuorexa [JOK
46 P
CHLICHHE 33124 10.11.2023 | https://m.edsoo.ru/1531aba5
. bubmuorexa [JOK
47 %1 T
FICAILHBI Ta3. L d30BbIC SAKOHbL 13.11.2023 @ https://m.edsoo.ru/1deb2367
43 VYpaBHenne Menneneena- bubnuotexa [JOK
Knaneiipona. Pemenue 3agau 14.11.2023 | https://m.edsoo.ru/8d12¢328
49 AOcouoTHas TeMIiepaTypa. 3aKoH bubnnoreka [JOK
JlanbToHa 15.11.2023 | https://m.edsoo.ru/14e02d 1f
50 M3omporneccsl B UACAIbHOM rase ¢ bubnuoreka [IOK
MMOCTOSIHHBIM KOJIMUYECTBOM BEIleCTBa 16.11.2023 | https://m.edsoo.ru/68878d51
I'padnueckoe npeacTaBicHue
51 Hfog) OILIECCOB: i30Te Ma, U30xXopa bubmorexa HOK
P ' pMmd, pa, 17.11.2023  https://m.edsoo.ru/1344327b
u3obapa
52 OcnoBHoe ypaBHeHue MKT Bubmmorexa LOK
20.11.2023 | https://m.edsoo.ru/c8094721
bubmuorexa [JOK
53 Pemenne 3amau
s 21.11.2023  https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATYPHI
54 TEPMOJNHAMUYECKON CUCTEMBI CO 9 11.2023 https://m.edsoo.ru/c38af875

CpEeHEW KMHETUYECKON SHEpruen




MOCTYNAaTEIBLHOTO TEMJIOBOTO
NBIDKEHUS €€ JaCTUIl

O000111eHNE U CUCTEMATU3 AL

bubmuorexa [JOK

55
3HaHui 1o Teme "OcHoBbl MKT" 23.11.2023  https://m.edsoo.ru/09d12{d8
56 KontponbHast pabora o Teme bubnuoreka [IOK
"OcHoBel MKT" 24.11.2023  https://m.edsoo.ru/13adad59
TepMoanHaMuyeckasi CUCTEMA.
3aaHue BHEIHUX ycnoBui 1 T /1
cucteMbl. BHenHue U BHyTpEeHHHE
57 napametpsl. [lapametpsr T/l cuctemsl bubmorexa HOK
PaMCTpbl. 11apavuetp 27.11.2023  https://m.edsoo.ru/5f8d38a3
KaK CpeIHUE 3HAUCHUS BEIUYHH,
OIKCHIBAKOIINX €€ HA
MHUKPOCKOIIUYECKOM YPOBHE
Hynesoe Hauano TepMOgUHAMUKH.
58 Camonpoun3BoiibHas penakcarus T /] bubmorexa [TOK
P P 8 28.11.2023  https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogenb uieanbHOro ra3a B
59 TepMOJMHAMUKE. Y CTIOBUS bubmorexa HOK
pMod . 29.11.2023 = https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJIEIN
YpaBHenue Menzeneena-
60 Knaneiipona u BeipaxkeHue st bubmorexa HOK
P . P 8 30.11.2023  https://m.edsoo.ru/bal178d0
BHYTPEHHEHN 3HEpruun
Bripaxkenue 111 BHyTpEeHHE
61 SHEPrUU OJHOATOMHOTO UI€AIBHOTO bubmuorexa [JOK
ra3za. KBaszucraruueckue u 01.12.2023  https://m.edsoo.ru/acScacl5
HECTAaTUYECKUE MPOIIECCHI
& DneMeHTapHas pabora B bubnnoreka [HOK
TepMoJIMHaMuKe. Beruucnenue 04.12.2023  https://m.edsoo.ru/741d5738




paboThl o rpaduKy mpoiecca Ha pV-
JUarpamme

Temnonepenava kak croco6

bubmuorexa [JOK

63 msMeneHi piyrpeineit dnieprin T]] 05.12.2023  https:/m.edsoo.ru/3d734561
CHUCTEMBI 0€3 COBEpIICHUS padOThHI
64 KonBekuusi, TEI0npoBOIHOCTD, bubmmoreka [JOK
U3IIy4CHHE 06.12.2023 = https://m.edsoo.ru/157b54cd
KonnuectBo TennoTsl. TermioéMKOCTh
65 TeJa. Y IenpHas U MOJIsIpHas bu6mmoreka [IOK
TEIJIOEMKOCTH BEUIECTBA. Y ACIIbHAS 07.12.2023 ' https://m.edsoo.ru/7ba67355
TEIJIOTa CrOPaHUsI TOTLIINBA
66 Pacuér konnuecTBa TEMIOTHI MTPU bubmuorexa [JOK
Temioneperaye 08.12.2023  https://m.edsoo.ru/1db5ad4e
67 [TonsiTre 06 aguabaTHOM Mpoiiecce. bubnuotexa [JOK
IlepBbIil 3aKOH TEPMOAVMHAMUKH 11.12.2023  https://m.edsoo.ru/d8098824
KonnuecTBo TemioTs u paboTta Kax
68 Mepbl U3MEHEHUS! BHYTPEHHEH bubmmorexa [OK
12.12.2023  https://m.edsoo.ru/b047alcd
sHepruun T]] cucremsl
Bropoii 3akoH TepMOAMHAMUKH TSI
69 PaBHOBECHBIX U HEPAaBHOBECHBIX bubmuoreka [IOK
npoueccos. HeoOpatumocTts 13.12.2023 = https://m.edsoo.ru/c6f4f464
MIPUPOJTHBIX TTPOIIECCOB
70 [IpuHIMIBI AEWCTBUS TEIIOBBIX bubmuoreka [IOK
maruH. KITJT 14.12.2023 = https://m.edsoo.ru/2e945513
71 MaxkcumansHoe 3HaueHue KI1JI. bu6mmorexa [IOK
Hukn Kapno 15.12.2023  https://m.edsoo.ru/fe3857b9
bubmuoreka [JOK
2 Pemenne sanaz 18.12.2023 | https://m.edsoo.ru/b3efal8b




IKOJIOTHYECKHUE ACIIEKTHI
HCIIOJBb30BaHUs TCIIJIOBBIX

bu6mmoreka [IOK

73
asurareneil. TermmoBoe 3arps3HeHHe 19.12.2023 = https://m.edsoo.ru/9867aaa7
OKPYKaroILE Cpebl
bu6mmoreka [IOK
74 Pentenue
HICHHAC 3aAaT 20.12.2023 | https://m.edsoo.ru/c8c70432
O00011IEHNE U CUCTEMATHU3AIUS
75 3gaHui o teMe "TepMoanHaMuKa bubmmorexa LHOK
,P A ) 21.12.2023 | https://m.edsoo.ru/28d62b3f
TerutoBbIe MaLIUHEL
KonTtponsHast pabora o Teme
76 "TepmoanHamuka. TernnoBbie bubmorexa LHOK
. ' 22.12.2023  https://m.edsoo.ru/1b6e26¢5
MallHbI
[TapooOpazoBanue u KOHICHCAIIHSI.
77 Hcnapenue u xkumenue. Y aenbHas Bubmorexa ITOK
p e 25.12.2023 | https://m.edsoo.ru/6{8e¢6777
TEIJI0Ta mapooOpa3oBaHUs
Haceplmennsle 1 HeHACBIIEHHEIE
napbl. KauecTBeHHas 3aBHCUMOCTh
IUIOTHOCTH U JABJICHUS
73 HACBIIIIEHHOTO Mapa OT TeMIIEPaTypHI, bubnnoreka [JOK
UX HE3aBUCUMOCTH OT 00BEMa 26.12.2023 | https://m.edsoo.ru/f5¢17d02
HACBIIICHHOTO TTapa. 3aBUCHMOCTh
TEMIEPATypPhbl KUTIEHUS OT JaBICHUS
B KHUJIKOCTH
79 BnaxxnocTs Bo3myxa. AGCoOTHAS U bubnmoreka [JOK
OTHOCHUTENLHAS BIAXKHOCTH 27.12.2023 | https://m.edsoo.ru/30ebbb79
bubmuoreka [JOK
80 P
CHICHHE Sajat 28.12.2023 | https://m.edsoo.ru/18e95ff3




Teépnoe Teno. Kpucramnnueckue u

81 amopdHbIe Tena. AHU30TPOIHSA bubmmorexa LIOK
. 29.12.2023  https://m.edsoo.ru/20a88a03
CBOMCTB KpUCTAJIJIOB
[TnaBneHue U KpUCTATA3AITHS.
82 V nenpHas TEILUIOTA IIJIABJICHHUS. Bubmorexa ITOK
09.01.2024 | https://m.edsoo.ru/6ee91e9f
CyOnumarus
Jedopmaruu TBEPIOTO TENA.

23 Pactsxkenne u cxatue. COBur. bu6mmoreka [IOK
Mounyins HOnra. Ilpenen ynpyrux 10.01.2024  https://m.edsoo.ru/dalaab10
nedopmarui
TermoBoe paclimpeHne XKUIKOCTEN U

84 TBEPABIX TeI. AHTAPMOHU3M bubnnorexa [HOK
TEINIOBBIX KOIEOaHUI YaCTHII 11.01.2024 = https://m.edsoo.ru/7baSedf2
BEILIECTBA

25 [Ipeo6pa3oBanue sHEPTrUU B Pa30BbIX bubnnorexka [JOK
nepexonax 12.01.2024  https://m.eds0o.ru/97a0672f

bu6nmoreka [JOK

86 VpaBHEHHE TETI0BOro bananica 15.01.2024 | https://m.edsoo.ru/ab1521fb

bu6mmoreka [IOK

87 | Pomtenne sazat 16.01.2024  https://m.edsoo.ru/Sab740d
IToBepXHOCTHOE HATSKEHUE.

28 Kanunnsipueie sisnenus. JlaBnenue bu6mmorexa [IOK
II0J1 UICKPUBJIEHHOM ITOBEPXHOCTHIO 17.01.2024  https://m.edsoo.ru/b42f1f97
xkuakoctu. @opmyiia Jlannaca
O00011eHNEe U CUCTEMATU3ALIS

29 3HaHWM o TeMe "ArperaTHsle bubnmoreka [JOK
cocTostHUA BemecTBa. Da3oBble 18.01.2024 | https://m.edsoo.ru/0b52575¢

nepexoasr"




KonTponbhas pabota no teme

90 "ArperarHble COCTOSIHUS BEIIECTBA bubmmorexa [IOK
P | B ' 19.01.2024  https://m.edsoo.ru/7dc2a739
®da3oBbIe IEPEXOBI
DJeKTpu3aIus Tei U e€ MPOosIBICHUS.
DnekTprueckuil 3apsaa. J(Ba suna
91 JJIEKT pI/I‘ICCKI/IX 3a I; IE)BI[ ’ Bubmorexa ITOK
P PAAIOB. 22.01.2024 | https://m.edsoo.ru/1aff445f
[IpoBOoAHMKH, AUIIEKTPUKHU U
MOJIYITPOBOTHUKH
DJIEMEHTAPHBIN 3JIEKTPUYECKUM
92 3apsa. 3aKOH COXPaHEHU Bubmorexa ITOK
AR P 23.01.2024 | https://m.edsoo.ru/f49afd24
AJICKTPUYIECKOTO 3apsiia
93 Bzaumopeiictue 3apsanoB. Toueunbie bubnuorexa [JOK
3apsiabl. 3akoH Kynona 24.01.2024  https://m.edsoo.ru/445b7746
bu6mmorexa [IOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
25.01.2024 https://m.edsoo.ru/08fc19bc
95 Onektpuueckoe none. Ero nelicteue bubnnoreka [JOK
Ha BJIEKTPUYECKHUE 3apsi]Ibl 26.01.2024  https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 2JIEKTPUYECKOTO
ot IIpoOusit 3apsan. Jluauu
96 Ham }DKSHHOCTI/I 3npel<i HYECKOrO bubmmorera [IOK
P P 29.01.2024 | https://m.edsoo.ru/3dac6957
noJist. OTHOPOJTHOE IEKTPUUYECKOE
1oJie
IToreHninaabHOCTH
97 AJIEKTPOCTATUYECKOTO I1OJIS. bubnnoreka [JOK
Pa3HoCTh TOTEHIINAIOB U 30.01.2024 @ https://m.edsoo.ru/80021447
HaIpsKEHUE
08 [ToreHmanpHas 3HEPrus 3apsa B bubmuorexa [JOK
ANEKTPOCTATHYECKOM IIOJIE. 31.01.2024  https://m.edsoo.ru/af5fa389




HOTGHHI/IaJ'I SJICKTPOCTATUYCCKOI'O
I1O0JIA

CBs13b HaHpﬂ)KéHHOCTI/I IOJIA 1

99 a3HOCTH ITIOTEHLIMAIIOB JJIs bubmmorexa [IOK
P B 8 01.02.2024  https://m.edsoo.ru/df7a6838
AIEKTPOCTATHYECKOTO OIS
[IpuHnun cynepnosunuu bubmumoreka [IOK
100 .
ANEKTPUYECKHUX TOJEN 02.02.2024  https://m.edsoo.ru/Ocfe4abe
bubmuorexa [JOK
101 P
clieHe sazat 05.02.2024 = https://m.edsoo.ru/5a582263
102 ITone Toueunoro 3apsna. [lone bubnuorexa [JOK
PaBHOMEPHO 3apsKEHHOU chepbl 06.02.2024 = https://m.edsoo.ru/b297b5c3
ITosie paBHOMEPHO 3apsIKEHHOTO IO
103 00béMmy mrapa. [Tone paBHOMEpHO bubmorera [JOK
Y o . 07.02.2024  https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH
104 [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
nosie. Y CJI0BUE paBHOBECHS 3apsI0B 08.02.2024 = https://m.edsoo.ru/32405eab
105 JIMdIIeKTPUKY U OTYITPOBOAHUKY B bubnuoreka [IOK
3JIEKTPOCTATUYECKOM I10JI€ 09.02.2024  https://m.edsoo.ru/060ebab5
KonneHcarop. D11eKTpOEMKOCTH
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD bubmmorexa [OK
8 pe- P 12.02.2024  https://m.edsoo.ru/845b4{73
MJIOCKOTO KOHAEHcaTopa
107 [TapannensHOE coeTMHEHUE bubmuoreka [IOK
KOHJICHCATOPOB 13.02.2024  https://m.edsoo.ru/d11e8ce?
108 [TocnenoBarenbHOE COeTMHEHNE bubnmoreka [JOK
KOHJIEHCAaTOPOB 14.02.2024  https://m.edso0o.ru/1€992920
109 OHeprus 3apsHKEHHOT0 KOHAEHCAaTopa bubmmorexa [OK
P P A P 15.02.2024  https://m.edsoo.ru/73a34f18




bu6mmoreka [IOK

110 Pemenue 3amau https://m.edsoo.ru/5tb2acb5
16.02.2024 https://m.edso0o.ru/27434040
11 JIBro>keHue 3apsiKEHHOW YacTHUIIbI B bubmuorexa [JOK
OZHOPOHOM 3JIEKTPUUECKOM I10J1€ 19.02.2024  https://m.edsoo.ru/8341d6ac
112 P
CHICHHE SaAat 20.02.2024
O0600I11IeHNE U CUCTEMATU3AIUS
113 3HAHUH 10 TeMe "DIeKTpUIecKoe bubmmorexa [IOK
" P 21.02.2024  https://m.edsoo.ru/5752603f
mnoJie
114 KoHTpoinbHas pabota 1o Teme bubnunoreka [JOK
"DnekTpuueckoe mnoie" 22.02.2024  https://m.edsoo.ru/cefe90e9
Cwuiia Toka. [1oCTOSIHHBIN TOK.
115 VYcnoBus cyiiecTBOBaHUS bubmorexa HOK
" 26.02.2024  https://m.edsoo.ru/233311b5
MOCTOSTHHOTO 3JIEKTPUYECKOTO TOKa
116 Ucrounuku Toka. Hanpsbxenue u bubnmnoreka [JOK
6)1(® 27.02.2024 = https://m.edsoo.ru/0839al15
17 3akoH OMa aJ1s1 ydacTKa LEmnH. bubnuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE 28.02.2024 = https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COMTPOTUBIICHHS
118 OJIHOPOJIHOI'O ITPOBOJHUKA OT €ro bubnnoreka [JOK
JUIMHBI Y TUIOIIAAN OTIEPEYHOTO 29.02.2024  https://m.edsoo.ru/95fcdf51
CeUeHus
119 VY ienpHOE CONMPOTHBIICHUE BEIIECTBA. bubnuotexa [JOK
Pemenue 3agau 01.03.2024 | https://m.edsoo.ru/437f8300
[TocnenoBarensHOE, MapaIeIbHOE,
120 CMEUIaHHOE COECIUHEHNE bubmmorexa [JOK
A 04.03.2024 | https://m.edsoo.ru/236f7¢07

IMPOBOAHUKOB




Pacuér pa3BeTBIEHHBIX

121 slIeKTpuueckux nemei. IIpasuia bubmmnorexa [IOK
P t P 05.03.2024 @ https://m.edsoo.ru/1794cf37
Kupxroda
bubmuorexa [JOK
122 P
ClHICHHE 331t 06.03.2024  https://m.cdsoo.ru/3881b469
123 Pabora snekTpuieckoro Toka. 3aKoH bubmumoreka [IOK
Hoxoymns —Jlenna 07.03.2024  https://m.edsoo.ru/a3605¢5¢c
bubmuorexa [JOK
124 P
CHLICHHE 33124 11.03.2024 | https://m.eds00.ru/6761bfOf
MOITHOCTP JEKTPUUYECKOTO TOKA.
125 TenmoBasg MOIIHOCTE, BIAEIIEMAs HA bubmmorexa LHOK
H > BRI 12.03.2024 | https://m.eds00.ru/99750a6f
pe3ucrope
bu6mmorexa [IOK
126 P
CHICHHE 33/t 13.03.2024 | https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE bubnnoreka [JOK
HCTOYHHKA TOKA 14.03.2024 | https://m.edsoo.ru/72d453af
128 3akon OMa AJis TOJTHOM (3aMKHYTOM) bubmuorexa [JOK
JJIEKTPUYECKOU LIETIH 15.03.2024  https://m.edsoo.ru/221f40fb
bu6mmorexa [IOK
12 P
? CHieHHe sa1at 18.03.2024  https://m.cds0o.ru/3580b679
bubmuorexa [JOK
130 M
OIHOCTL HCTOHHMKA TOKA 19.03.2024 = https://m.edsoo.ru/a0ae51d8
bu6mmorexa [IOK
131 K
OPOTKOE SAMBIKANHIE 20.03.2024 | https://m.edsoo.ru/546£5632
132 KoHzeHcarop B ienu NoCTOSSHHOTO bubnnoreka [JOK
TOKa 21.03.2024 | https://m.edsoo.ru/35368f3e
bubmuoreka [JOK
133 Pemenne sanas 22.03.2024 | https://m.edsoo.ru/4410cefQ




134 Pemenwne 3agay mo teme bubmuorexa [JOK
"TTocTOSIHHBIN ANEKTpUYECKUI TOK" 25.03.2024  https://m.edsoo.ru/a7340a29
135 Pemenue 3amad no teme bubmuorexa [JOK
"I[TocTOAHHBIN NEKTPUUECKUN TOK" 01.04.2024  https://m.edsoo.ru/744261b8
Pemienue 3anau 1o reme bubmuorexa [JOK
136 " N o '
[TocTostHHBIN 251eKTpUYECKHil TOK" 02.04.2024 = https://m.edsoo.ru/eb5d4687
O00011IeHNE U CUCTEMATU3AIUS
137 3HaHu# 1o Teme "TlocTosTHHBIM bubmorexa HOK
. " 03.04.2024 = https://m.edsoo.ru/bfd7a050
ANEKTPUIECKUHN TOK
138 KonTponbhas pabota no Teme bubnuorexa [JOK
"TloCTOSIHHBIN 37E€KTPUYECKUNA TOK" 04.04.2024  https://m.edsoo.ru/1885ddf1
DJeKTpruyecKasi MpOBOAUMOCTD
139 Pa3IMYHBIX BEIIECTB. DIIEKTPUIECCKUIN bubnuotexa [JOK
TOK B METaJlJIax. 05.04.2024 = https://m.edsoo.ru/da794295
CBepXnpoBOAUMOCTh
DIIEKTPUUECKHI TOK B pacTBOpax M
140 pacriaBax 3JIEKTPOJIUTOB. 3aKOHBI bubmorera [JOK
' 08.04.2024  https://m.edsoo.ru/4b423491
@Dapanes U1 JIEKTPOIU3a
. bubnmoreka [JOK
141 6) !
FICKTPIICCKHH TOX B rasax. Lutasma 09.04.2024 | https://m.edso0o.ru/92d92f76
142 DNEKTPUYECKUH TOK B BAaKyyMe. bubnnoreka [JOK
BakyymHble npu6opsl 10.04.2024  https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUI TOK B bubnuorexa [JOK
MOJTYITPOBOJTHUKAX 11.04.2024  https://m.edsoo.ru/ab61c660
bubmuorexa [JOK
144 ITo OBO OBBIE 60
HYHPOBOIHIKOBHIE HPHOOPH! 12.04.2024 | https://m.edsoo.ru/83622200
145 Pu3n4eCcKuil IPAKTUKYM 110 TEME bubnuoreka [IOK
"N3MepeHune CUiIbl TOKa U 15.04.2024  https://m.edsoo.ru/5643ea56




HAIPSDKEHUS B LEMH TOCTOSHHOTO
TOKa IIpHU NOMOIIX aHAJIOTOBLIX U
U(PPOBBIX U3MEPHUTEITBHBIX
npubopoB" uiH "3HAKOMCTBO €

¢ poBoii 1aboparopueii o ¢usuke.

[Tpumeps! u3mepeHus: GU3NIECKUX
BEJIMYUH TP ITOMOIITH
KOMIIBIOTEPHBIX TATYUKOB"

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOIO
JBUKECHUS C LIEJIbIO ONPENEICHUS
MTHOBEHHOU ckopocTu"

16.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

147

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus pu
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW
wiockocty" win "Mccnenosanne
3aBUCUMOCTH IIyTH OT BPEMEHHU ITPU
PaBHOYCKOPEHHOM JIBH)KEHUU"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nageHus" win "M3ydenue ABUKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO"

17.04.2024

18.04.2024

bu6mmoreka [IOK
https://m.edso0.ru/6960b6ef

bu6mmorexa [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3yueHne nBUKEHU Tea 1o
OKPYXHOCTH C IIOCTOSIHHOH 110
MOJyJIFO CKOPOCTBIO" Win
"HccnenoBaHue 3aBUCUMOCTH

19.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/bcf53514




150

neproa oOpaleHNs KOHHIECKOT0
MasiTHUKa OT €ro napamerpos"”

DuU3nYeCKui MPAKTUKYM 110 TEME
"N3Mepenne paBHOAEHCTBYIOIIEH
CWJIBI IPU ABMKEHUU OpycKa 1o
HAaKJIOHHOM IIOCKOCTU" WIIN
"IIpoBepka rumnoTe3bl O
HE3aBUCHUMOCTH BPEMEHU JABUKEHUS
Opycka 1o HaKJIOHHOM TIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

22.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84

151

dusnyueckuil NpakKTUKYM 10 TeMe
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B
NpYyXUHE U PE3NHOBOM 00pa3slie, OT
ux nepopmanun” unm "N3zyuenue
JIBUKEHUS] CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUU
650K"

23.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

152

Pu3NYecKuil TPAKTUKYM 110 TEME
"U3mepenue ko3puirienTa TpeHus
10 BEJIMYMHE YIII0BOTO

ko Puumenta 3apucumoct Frp(N)"
nnu "MccaeqoBaHue OBUKEHUS
Opycka o HaKJIOHHOM IIOCKOCTH C
NepPEeMEHHBIM K03 PUIIEHTOM
Tpenus" win "M3ydeHue ABUKEHUS
rpysa Ha Bayly ¢ TpeHuem"

24.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/b83b1607

153

Du3N4eCKul IPAKTUKYM 110 TEME
"HccnenoBaHue ycloBUN paBHOBECHS

25.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/4a04f4f7




TBEPJOTO TeJla, UMEIOLIEro OCh
BpaieHus" uinu "KonctpyupoBanue
KPOHIITEMHOB U Pacy€T CUII
ynpyroctu" win "M3yuenue
YCTOMYMBOCTHU TBEPAOTO TEIIA,
HMMEIOLIETO TUIOMAb OMOPhI"

154

155

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune uMIrysbca Tena mno
TopMo3HOMY nyTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
AIEKTPOMOOUIISI K MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCa TeJla C UMITYJIbCOM CHJIbI"
nn "HccnenoBanue coxpaHeHus
UMITyJIbCa MPU YIIPYTOM
B3aumojieiicTeun" i "M3mepenue
KMHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY ITyTH"

Du3HUeCcKUu IPAKTUKYM I10 TEME
"N3yueHne n30TepMHUYECKOTO
nporecca (PeKOMEHI0BaHO
MCIIOJTh30BaHNue IU(PPOBOI
nabopartopun)" wim "M3ydeHune
M30XOPHOTO Mpolnecca’ uimm
"U3y4yenue nzobapHoro mporecca'
i "lIpoBepka ypaBHEHUS
cocrosiHus"

26.04.2024

29.04.2024

bu6mmoreka [IOK
https://m.edso00.ru/8561b28e

bu6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07

156

DuU3NYeCKUi MPAKTUKYM 110 TEME
"N3MepeHune yaeapHoM

30.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa61




temoéMmkoctu" nin "UcciaenoBanue
mpoliecca OCThIBaHUS BellecTBa" WIN
"UccnenoBanue aanadaTHOTO
npouecca" win "N3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOCHCTBUS
Y TEMIIepaTypbl KUIIEHUS )KUIKOCTEN"

157

158

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
WCIIapEHUs KUIKOCTEH" Uin
"N3mepeHue yaenbHOM TemIOThI
maBieHus abaa" uwin "Usyuenue
CBOMCTB HACBHIIIEHHBIX MApOB" WK
"N3mepenue abCOMIOTHOM BIaXKHOCTH
BO3J1yXa U OIIEHKa MacChl TIapOB B
nomernieHnun". Uzmepenue
Ko3(uIIMeHTa TOBEPXHOCTHOTO
HaATSHKEHUS

Du3HUeCcKUu IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHAEHCAaTopa B
SHEPTrUI0 U3JIy4eHus ceroguoaa’
nnu "M3ydeHne NpoTeKkaHus TOKA B
LETH, CoJIepxKallel KoHaeHcaTop"
M "Pacnpenenenne pasHOCTH
NOTEHLNAJIOB (HaNpsKEHUs ) IPU
NIOCJIE0BATEILHOM COEINHEHUU
KOHJIEHCAaTOpOB"

03.05.2024

06.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

bu6mmorexa [IOK
https://m.edsoo.ru/ec424377




DuU3nYECKU MPAKTUKYM 110 TEME
"HccnenoBaHue cMENIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"N3mepeHue yaeapHoro

bubmuorexa [JOK

159 CONPOTHUBJICHUS MPOBOJHUKOB" WIIN 07.05.2024  https://m.edsoo.ru/2b179d98
"NccneqoBaHue 3aBUCUMOCTH CUJIIBI
TOKA OT HAIPSDKCHMS JIJIS JTAMITbI
HaKauBaHUs"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue anektponuza’ win
"N3mepenue 3apsga 0 JHOBAJICHTHOTO
160 noHa" wim "MccnenoBanue bu6mmoreka [IOK
3aBUCUMOCTHU COIIPOTUBIIEHUS 08.05.2024  https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEpaTyphl”
uin "CHsTHE BOJBT-aMIIEPHOU
XapaKTepUCTHKHU auoaa”
PeseprHbIil ypok. O6001eHNE 1
161 CI/ICTEM&TI/BZII_:I)I/I}I 3HaHI/II;IH 1o TEME bubmorera [TOK
10.05.2024 | https://m.edsoo.ru/ed017d93
"KunemaTtuka"
Pesepeubriit ypok. O6001meHne 1
162 CI/ICTIe)MaTmZEHﬂ 3HaHI/II;IH 10 TEME bubmorexa [JOK
13.05.2024  https://m.edsoo.ru/3149956b
"Inaamuka"
PesepBHbIit ypok. O606£IIGHI/IG u BuGmorexa LIOK
163 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe
14.05.2024  https://m.edsoo.ru/0f9752ac
"CraTuka TBEp0TO TEnma'"
PesepBHbIil ypok. O6001ICHUE 1
164 CHCTIe)MaTmZEHﬂ 3H21H1/H7IIlI 10 TEME bubmorexa HOK
15.05.2024 | https://m.edsoo.ru/6¢0df9¢cc

"3aKOHBI COXpaHEHHS B MEXaHUKE"




PesepBHbIil ypok. O60011IcHIE 1

165 CUCTEMAaTHU3alMs 3HAHUH 110 TEME | bubmuorexa [JOK
"OCHOBBI 16.05.2024 | https://m.edsoo.ru/de148976
MOJICKYJIIPHOKMHETHYECKOM Teopun”

PesepBHbIil ypok. O0001ICHHE U

166 CHCTEeMaTU3alMs 3HaHUH 110 TeMe | bubmuorexa [JOK
"Tepmonunamuka. TernoBbie 17.05.2024  https://m.edsoo.ru/Obec77cl
MaIIuHBL"

PesepBuriit ypok. O60011eHNE U

167 CHCTEMAaTU3alusl 3HaHUH 110 TeMe | bubmuorexa [JOK
"ArperaTHbl€ COCTOSIHUSI BELIESCTBA. 20.05.2024 | https://m.edsoo.ru/59ca5c91
®a30BbIe IEPEXObI"

PeseprHbIil ypok. O6001eHNE 1
168 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUM 1O TeMe 1 bubmorexa HOK
" " 21.05.2024  https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
Pesepenbriit ypok. O6001eHre 1
P P . bubnuotexa [JOK

169 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe 1

" . . 22.05.2024  https://m.edsoo.ru/3caebdal
[ToCTOSIHHBIN 3EKTPUUYECKUN TOK
Pesepenbriit ypok. O6001eHne u

170 CI/ICTEMaTmZEHsI 3HaHUH 10 TeEMe 1 bubmorexa LIOK

" " 23.05.2024  https://m.edsoo.ru/cc7681d4
Toxu B pa3IMuHbBIX cpeaax
OBHIEE KOJIMYECTBO YACOB I1O 170 16

[TPOI'PAMME




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
BzaumopeiicTBre NOCTOSTHHBIX
bu6mmoreka [IOK
1 MarHuTOB ¥ TIPOBOJTHUKOB C TOKOM. 1
02.09.2024 = https://m.edsoo.ru/487a8593
MarnautHoe nosie. ['unoreza Amnepa
BexTop MarHUTHON MHIYKIUU.

’ [Ipunuun cynepno3unuu | bubnnoreka [JOK
MAarHUTHBIX MoJjel. JInnnn 03.09.2024 = https://m.edsoo.ru/4clabceb
MarHUTHOW MHIYKIIUH

3 MarnuTtHO€e 1oJjie TPOBOJHHUKA C | bubnmnoreka [JOK
TokoM. OnbIT Dpcrena 04.09.2024 | https://m.edsoo.ru/d35d5262

4 Cuna Amnepa, e€ HallpaBJIEHUE U | bubnnorexka [JOK
MOJYJIb 05.09.2024  https://m.edsoo.ru/26d9c5ba

bu6mmoreka [IOK

5 Pemenue 3ana 1

HICHHE St 06.09.2024  https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Ammepa. | bubmuoreka [IOK
DNeKTpOU3MepUTEIbHbBIE TPUOOPHI 09.09.2024  https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiieHUE U

7 MOAYJb. JIBU2KEHHE 3apsKEHHOU | bubnnoreka [JOK
YaCTHULIBI B OJJHOPOJHOM MarHuTHOM 10.09.2024  https://m.edsoo.ru/c97afaal
nojue

8 Pemenue 3anau 1 bubmorexa HOK

A 11.09.2024  https://m.edsoo.ru/504e98c7




bu6mmoreka [IOK

Pa6 JI
? a00Ta CHIR Jlopetid 12.09.2024  https://m.cdsoo.ru/d518bedb
10 Pemrenne 3amau bubmorexa LIOK
A 13.09.2024 | https://m.edsoo.ru/93617bd9
MaruuTtHoe mosie B BEIISCTBE.
11 deppoMarueTHKH, napa- u buGnnorexa LIOK
PP - 11ap 16.09.2024  https://m.eds00.ru/30ff9608
IMaMarHeTUKA
OcHOBHBIE CBOMCTBa
12 deppomarneTrkos. [Ipumenenne bubmmorexa [TOK
PP P 17.09.2024 | https://m.edsoo.ru/0b58190a
(beppoMarHeTUKOB
13 Pemienne 3agay 1mo teme bubmuorexa [JOK
"MaruutHoe moJe" 18.09.2024 | https://m.edsoo.ru/5b55¢307
14 Pemenue 3amau nmo reme bu6mmorexa [IOK
"MaraurtsHoe nosne" 19.09.2024 | https://m.edsoo.ru/41c4ae8a
SIBneHne 2neKTpPOMarHUTHON
15 WH nu. IToTok BekTOpa bubmnorexa [IOK
YKL N p 20.09.2024  https://m.edsoo.ru/b3efalcl
MarHUTHON WH]TYKITUU
bu6mmoreka [JOK
16 9J1C
AC myKim 23.09.2024 | https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMArHUTHOMN bubnuorexa [JOK
nHaykuuu Papanes 24.09.2024  https://m.edsoo.ru/a6dec188
13 BuxpeBoe anexkTpuyeckoe mnoue. bubmuoreka [IOK
Toxu ®dyko 25.09.2024 = https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMH B ABUKYLIUXCS bubnmoreka [JOK
MIPOBOJHUKAX 26.09.2024  https://m.edso0o.ru/0235cc02
bu6mmoreka [IOK
2 P
0 cruiete safat 27.09.2024  hitps:/m.edsoo.ru/4dfda618




bu6mmoreka [IOK

21 I1 JI
pasuio Jletitia 30.09.2024 | https://m.edsoo.ru/bbc22726
HNunykrusHocTh. Karyika
22 UH HyKTI/IBHOCTI/I B eli]I/I Enbmmorexa IOK
ok : 01.10.2024 | https://m.edsoo.ru/621eae9d
[IOCTOSIHHOT'O TOKa
3 SBnenue camounaykiuu. 3/C bubmuoreka [JOK
CaMOUHIYKIUH 01.10.2024  https://m.edsoo.ru/7ee60ca8
DHeprus MAarHATHOTO TIOJIS
24 KaTYIIKHA ¢ TOKOM Bubmzorexa LIOK
Y ) 02.10.2024  https://m.edsoo.ru/b3c0ad11
DIIeKTPOMarHuTHOE IOJIe
bubmuorexa [JOK
25 P
CHICHHE a1 03.10.2024 | https://m.edso0.ru/88f69d2b
O00011eHNEe U CUCTEMATU3ALIS
26 3HAHHUHU II0 TEME Brbmmozexa [IOK
" " 04.10.2024  https://m.eds0o.ru/76484025
DNeKTpOIUHAMHKA
7 KonTponsHnas padora Nel no Teme bubnuoreka [IOK
"OnexkTpoauHaMuKka" 07.10.2024 = https://m.edsoo.ru/8ae09b98
KonebarenpHast cucrema. B OK
28 CB00OOIHBIE KOJIEOAHUS. nbmaotexa 1
08.10.2024 | https://m.edsoo.ru/7c1db385
[Mapmonnueckne konebaHus
Kunemarnueckoe ¥ TMHAMAYECKOE
29 OIMCAaHUE KOJIEOATENBHBIX Brbmuotexa IOK
. 09.10.2024 | https://m.edsoo.ru/87ce9498
JIIBUKECHUN
DHepreTuyeckoe onucanue. BoBo
IUHAMAYECKOTO OIMUCAHUS
30 TapMOHHYECKUX KOJIEeOaHUI U3 UX BrbmroTexa LIOK
P 10.10.2024 = https://m.edso0.ru/e3¢99692

SHEPTCTUUCCKOT0 U
KHMHEMAaTHYCCKOT'O OITMCaHMuA




bu6mmoreka [IOK

31 A 0 7
MILIHTY 22 1 dasa Konebanuii 11.10.2024 | https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJieOaHUH.
[Teprox ManbIx CBOOOTHBIX
. bu6mmoreka [IOK
32 KoJIeOaHNIl MaTEMaTUYECKOTrO
14.10.2024 @ https://m.edsoo.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KoJIeO0aHUH MPY>KUHHOTO MasTHAKA
3aryxaronye KojieoaHus.
33 BBII}-I,X JKIEHHBIE KOJIEOaHU bubmmorexa LHOK
yHRA ’ 15.10.2024 @ https://m.edsoo.ru/72¢93d09
Peszonanc
bu6mmoreka [IOK
34 ABTOKOIIEOA
BroRocham 16.10.2024  https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
17.10.2024 https://m.edsoo.ru/756123c5
Ypok-koHpepeHIUA
36 "l\ljlexaHHq(EcEHe Ko1e0aHus B Bubmorexa ITOK
" 18.10.2024  https://m.edsoo.ru/8ef587be
MY3bIKaJIbHBIX HHCTPYMEHTaX
O000I11IeHNE U CUCTEMATHU3AIHS
37 3HAHUU 110 TeMe "MexaHndecKkue bubmmorera [IOK
" 21.10.2024  https://m.edsoo.ru/eb84182f
Koae0aHus
13 DNeKTpOMarHuTHhIE KOJICOaHusI. bubnuotexa [JOK
KonebaTenbHbIN KOHTYD 22.10.2024 = https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
39 aMILTUTY/IBI 3apsiga KOHAeHcaTopa C bubnmoreka [JOK
aMIUTUTYJION CUJIbI TOKA B 23.10.2024  https://m.edsoo.ru/093f9af1

KOJIe0aTeIbHOM KOHTYPE




3aKoH COXpPAaHCHUSA DHECPIUuu B

bu6mmoreka [IOK

40
U/IeaTbHOM K0JIe0aTeTbHOM KOHTYpE 24.10.2024  https://m.edsoo.ru/d1e2d543
3aryxaroiire 3JIeKTPOMarHuTHbIE
41 KOJI}e,)gaHI/IH Brin )KpI[eHHBIC Eubmorexa ITOK
' y 25.10.2024 = https://m.edsoo.ru/5¢668619
3JIEKTPOMAarHUTHbIE KoJeOaHus
IIepemennslii TOK. Pe3ucrop u
42 KOHJICHCATOP B LEIMH IEPEMEHHOTO bubmorexa [JOK
P P 05.11.2024  https://m.edsoo.ru/84836152
TOKa
43 Karymka HHIYKTUBHOCTH B LIETIN bubnuoreka [IOK
MIEPEMEHHOTO TOKa 06.11.2024  https://m.edsoo.ru/cfa307af
m 3akoH OMa AJi 3JeKTPUUYECKOM bubnnoreka [JOK
LIENY [IEPEMEHHOT0 TOKA 07.11.2024  https://m.edsoo.ru/8bae38e6
MoniHOCTh EPEMEHHOTO TOKA.
45 AMIUIUTYAHOE U JEHCTBYIOIIEE bubmorexa HOK
e 8 viom 08.11.2024  https://m.edsoo.ru/lcac6edce
3HAYEHHUE CUJIbI TOKA U HATIPSKEHUS
46 Pe3onaHc B 2JIeKTpHUECKOM 1IeTTH bubmorexa HOK
P B 11.11.2024  https://m.edsoo.ru/087506df
bu6mmoreka [JOK
47 P
cHicHHe saAat 12.11.2024 | https://m.edsoo.ru/al6836a4
Wneansublif TpanchopmaTop.
43 IIpousBoacTso, nepenaya u bubnnoreka [JOK
noTpedIeHue dNEKTPHIECKON 13.11.2024  https://m.edsoo.ru/f97418ae
SHEPTrUu
DKOJIOTUYECKUE PUCKHU ITPU
MIPOU3BOJICTBE ANEKTPOIHEPTHHU.
49 Kynbprypa ucnonszoBanus bubmorexa [TOK
YIRIYP 14.11.2024  https://m.edsoo.ru/a6f74d93

AJIIEKTPOIHEPIUH B TOBCEAHEBHOM
KU3HU




bu6mmoreka [IOK

50 Pemenue 3amau
15.11.2024 | https://m.edsoo.ru/ee6677ed
51 Pemenue 3amau Enbmmorexa IOK
18.11.2024 = https://m.edsoo.ru/7cab5918
O00011IeHNE U CUCTEMATHU3ALUS
. bubnmoreka [JOK
52 3HAHHUHU II0 TEME
" " 19.11.2024  https://m.edsoo.ru/401024a9
DNEKTPOMArHUTHBIE KOJICOAHWS
Mexannueckue BOJIHEL.
53 XapaKTePUCTUKNA MEXaHUIECKUX Bubmzorexa LIOK
P P 20.11.2024  https://m.edsoo.ru/a58e109f
BOJIH
. bubmuorexa [JOK
54 CBoiicTBa MEXaHUYECKHUX BOJIH
21.11.2024 | https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKkTEepUCTUKH 3ByKa bubmorexa HOK
22.11.2024  https://m.edsoo.ru/138b6£09
HuadpazByk 1 yILTpa3ByK.
56 11 q)IZ)BOg’I;aF;;BH:HI/Iey bubmorexa [TOK
™ . 25.11.2024 | hittps://m.edsoo.ru/7380038f
OKPYXKArOIIEeH CpeIbl
57 Pemenue 3amau Bubmzorexa LIOK
26.11.2024 | https://m.edsoo.ru/cfd918bf
DNEeKTPOMAarHUTHBIE BOJHBI.
58 N3nyyeHue 351eKTpOMarHuTHBIX bubmorexa HOK
P 27.11.2024 | hittps://m.edsoo.ru/714e5dbl
BOJIH
59 DOHEprus MEKTPOMAarHUTHBIX BOJIH. bubnuorexa [JOK
CBoO¥CTBA 2JIEKTPOMAarHUTHBIX BOJTH 28.11.2024 = https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMarHUTHBIX BOJH.
bubmuoreka [JOK
60 [IpruMeHeHue 3JIeKTPOMarHuTHBIX
29.11.2024 | https://m.edsoo.ru/49be119e

BOJIH B TCXHHUKEC U 6I>ITy




[TpuHIUTIBI paIHOCBS3U 1
TeneBuaeHus. Paguookanms.

bu6mmoreka [IOK

61
DNEeKTpOMarHUTHOE 3arps3HEHNE 02.12.2024 = https://m.edsoo.ru/9f96f1f8
OKPYKaroIlEe Cpebl
2 Kontpoisbnas padota No2 o teme bubnnoreka [HOK
"KoneGanus u BogHBI" 03.12.2024  https://m.edsoo.ru/4£7985a0
63 Cgert. 3aKOH NPSMOIMHEHHOTO bubnuorexa [JOK
pacrpocTpaHEHHs CBETA 04.12.2024  https://m.edsoo.ru/f9566406
Pewenne 3a1ad Ha npuMeHeHue
64 3aKOHa MPSIMOJIMHEMHOTO bubmorexa HOK
P 05.12.2024 = https://m.edsoo.ru/ea32d455
pacrpocTpaHeHus CBeTa
65 Otpaxenue cseta. [lnockoe bubnnoreka [JOK
3epkanio. Cepuueckoe 3epKano 06.12.2024 = https://m.edsoo.ru/a005d2bb
[Tpenomnenue cBera. AGCOMIOTHBIN
Y OTHOCHUTEJIbHBIN MIOKA3aTelNb
66 npenomiieHus. [lonHoe BHyTpeHHEE bubmorexa HOK
P ‘ B yIp 09.12.2024 | https://m.edsoo.ru/bc2e55¢cd
oTpaxkeHue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemienue 3a1au Ha npUMeEHEHUE
67 3aKOHOB OTPAXEHUS U MPEIIOMIICHUS bubmorexa HOK
P P 10.12.2024 | https://m.edsoo.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jucnepcust
. bubnuorexa [JOK
68 cBeta. ClloXHBIN cocTaB 6esoro
11.12.2024  https://m.edsoo.ru/d8elc3be
cBeta. IIget
69 JIunzel. @OKyCHOE pacCTOSIHUE U bubnmoreka [JOK
ONTHYECKasl CUJa JINH3BI 12.12.2024  https://m.edsoo.ru/60441359
70 [Moctpoenue n3obpakeHu B TMH3aX bubnuoreka [IOK
1 UX CUCTEMax. Y BEJIMUCHUE JIUH3BI 13.12.2024  https://m.edsoo.ru/bb53b1d5




Pemrenne 3a71a4 Ha IMOCTPOCHUC

71 A300pakeHUH, TOJIYYAEMBIX C bubmoreka LOK
b > oMYA 16.12.2024  https://m.cdsoo.ru/5a868£09
[IOMOILBIO JIUH3
bubmuorexa [JOK
72 I'ma3s xak onTuueckas cucreMa
17.12.2024 | https://m.edsoo.ru/ecd480a2
Pewenne 3anau. IIpenenst
. bubnuorexa [JOK
73 MPUMEHUMOCTH T'€OMETPHICCKON
18.12.2024 = https://m.edsoo.ru/cd174al0
ONTHUKHU
74 CKOpoCTh CBETA U METO/IBI €€ bubnnoreka [JOK
M3MEPEHUS 19.12.2024  https://m.edsoo.ru/f32aab06
75 Jucnepcus ceera bubmorexa LIOK
20.12.2024 | https://m.edsoo.ru/lel6ccbe
76 Hurepdepennns creta bubmmorera [TOK
23.12.2024  https://m.edsoo.ru/5fc0c638
KorepeHTHbie HICTOUHUKH. Y CIIOBHS
77 HaOJIFOJEHUSI MAKCUMYMOB U Bubmzorexa LIOK
™ 24.12.2024  hitps://m.cdsoo.ru/c6416d48
MHUHHUMYMOB
78 Pemenue 3amau Bubmzorexa LIOK
25.12.2024 | https://m.edsoo.ru/3061de2b
bu6mmorexa [IOK
79 IIpume
P HEHHE HHTEp(hepeHIIH 26.12.2024 | https://m.edsoo.ru/668edbc8
30 Jndpaxuwus caera bubnmoreka [JOK
27.12.2024  https://m.edsoo.ru/12ed04b5
81 JudpakumonHas pemeérka. Y cioBue bubnuoreka [IOK
HAOII0/IEHUS TTIABHBIX MAaKCUMYMOB 08.01.2025 | https://m.edsoo.ru/f998d964
bu6mmoreka [IOK
82 Pemenue 3ama
HietHe safad 09.01.2025 @ https://m.edsoo.ru/d58c411a




23 [TorepeyHOCTh CBETOBBIX BOJIH. bubnunoreka [JOK
Ilonmapuszauus ceera 10.01.2025  https://m.edsoo.ru/e9890fe9
bubmuorexa [JOK
84 Pemerme 3a/i2 13.01.2025  https://m.edsoo.ru/c56¢c8158
85 CBeToBbI€ SBJICHUS B IPUPOJIE bubmmorexa [TOK
14.01.2025  https://m.edso0o.ru/0b36363d
26 O06o0011eHre U crucTeMaTu3alus bubnnoreka [JOK
3HaHu# 1o teme "OnTuka" 15.01.2025  https://m.edsoo.ru/8a14748b
87 KonTponbnas paborta Ne3 mo teme bubnuorexa [JOK
«OnTuka» 16.01.2025  https://m.edsoo.ru/82315dd4
['paHuUIIBI MPUMEHIUMOCTH
28 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubnuorexa [JOK
ANEKTPOINHAMUKH U TPUHIUIL 17.01.2025 = https://m.edsoo.ru/c9bd77cb
OTHOCUTEIILHOCTH
29 [locTynars! ciennanbHONU TeOpUn bubnuoreka [IOK
OTHOCUTEIIbHOCTH 20.01.2025  https://m.edsoo.ru/c56f05cb
IIpocTpaHCTBEHHO-BPEMEHHOU
unTepBan. [IpeoOpazoBanus
90 Jlopenna. ¥YcnoBre NpUUMHHOCTH. bubnuoreka [IOK
OTHOCHUTENBHOCTh 21.01.2025  https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAIICHUE JITHHBI
01 DHeprusi ¥ UMITYJIbC bubnmoreka [JOK
PENSATUBUCTCKON YaCTHULIBI 22.01.2025  https://m.edsoo.ru/853a64fc
CBs13b Macchl C DJHEPTHEH U
92 UMITYJIbCOM PENSITUBUCTCKOU bubmmorexa [OK
23.01.2025  https://m.edsoo.ru/b6258ffa

YaCTULIBI. DHEPIHs MOKOS




bu6mmoreka [IOK

93 P
APHOBCCHOP TELIOBOS HIyHCEHHE 24.01.2025  hitps:/m.edsoo.ru/f54035a5
bubmuorexa [JOK
94 3 B
AKOH CMECHITT BHHa 27.01.2025 | https://m.edsoo.ru/1c5{f752
05 TI'unoresza M. [lnanka o kBaHTax. bubmuorexa [JOK
DoToHEBI 28.01.2025 | https://m.edsoo.ru/a5ffa218
bubmuorexa [JOK
96 9
HEprus 1 HMITYJIBC GoTOHa 29.01.2025 | https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubnuorexa [JOK
CroneroBa. 3akoHsl hoTorhdexTa 30.01.2025  https://m.edsoo.ru/8c68e5b9
YpaBHeHnue DUHIITEHA 17151
98 dororddekra. "Kpachas rpanuma” bubmorera [JOK
’ P 31.01.2025  https://m.edsoo.ru/01ef4556
dboTtordpdexra
99 Hasnenue cera. OnwiThl I1. H. bubmuorexa [JOK
JleGenena 03.02.2025 | https://m.eds00.ru/64b4f966
N bubnuotexa [JOK
100 B
OITHOBRIC CBONCTRA HacThl 04.02.2025  https://m.edsoo.ru/f59cfcec
Bomansl ne bpoing. /iinia BOJIHEI 1€
101 Bbpoiins u aI;Me bl §6J'IaCTI/I bubmorexa LHOK
P P d . 05.02.2025  https://m.edsoo.ru/5df8bafl
JIOKAIIM3aIMH JBUKYIISHCS YaCTHIIBI
102 KopnyckynsipHO-BOTHOBOH AyajIN3M bubnnorexa LIOK
PHyCKyIip Y 06.02.2025  https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bubnnoreka [JOK
KpHUCTajuIax 07.02.2025 = https://m.edsoo.ru/30dbal8c
Cneuuduxa usmepeHuii B
104 Mukpomupe. COOTHOILIECHHUS bubmorexa [TOK
] 10.02.2025 | https://m.edsoo.ru/65783dec

HeonpenenéuHoctei ['elizendepra




bu6mmoreka [IOK

105 Petuerne rpagiricckinx saza: 11.02.2025 | https://m.edsoo.ru/e70195bd
, bubnmoreka [JOK
106 Pettietiite pacuCTHbiX sana 12.02.2025 https://m.edsocL).Iru/ee9b3 182
'I'<OHTp0JIBHa$I 1?'a6"0Ta Ne4 o Temam: BuGmorexa LIOK
107 BS;ESEZ;?{I}SH;BI\I;,OpHyCKyHﬂpHO_ 13.02.2025  https://m.edsoo.ru/c3de891a
OTIBITHI 110 UCCIIEIOBAHUIO CTPOCHUS
108 atoma. [lmanerapuas Mojenb aToma bubmorexa HOK
Pesepdopra 14.02.2025 | https://m.edsoo.ru/312b750a
bubnnoreka [JOK
109 Hocrynarst bopa 17.02.2025 https://m.edsogru/404dfa9a
110 Buapt ciektpoB. CriekTp ypoBHE# bubnuotexa [JOK
SHEPIUM aTOMa BOJAOpOa 18.02.2025  https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJIEHHOE bubnuoreka [IOK
M3JIyYEHHE CBETA 19.02.2025 = https://m.edsoo.ru/f945d85¢c
112 Tasep bubmuorexa [JOK
20.02.2025  https://m.edsoo.ru/2288a0c4
Hyknonnas Mmoaens aapa
113 I'eiizen6epra-MBanenko. 3apsan u bubnnoreka [JOK
MacCOBO€ YUCIIO sipa. M30Tombl. 21.02.2025  https://m.edsoo.ru/34adaSde
PagunoakTuBHOCTH
3aKOH paIM0aKTUBHOTO pacnaja.
CBolicTBa HOHU3H ero
114 U3JIy4CHUS. BJ‘II/I}II—II)IZZO B bubmorexa HOK
24.02.2025  https://m.edsoo.ru/aab98bef

PalrOaKTUBHOCTH Ha )KUBbIE
opranusmsl. /lozumerpus




DHeprus CBA3U HYKJIOHOB B SIpE.
SAnepusie cubl. Jedekt Macce
anpa. Slnepusie peakuuu. SnepHeie

115 peaxTopsl. [IpoGiembl bubmmorexa [OK
25.02.2025 = https://m.edsoo.ru/ff1758d0
YIPABJISIEMOTO TEPMOSICPHOTO
CUHTE3a. DKOJIOTMYECKUE aCTIeKThI
pa3BUTHUSA SATEPHOIN SHEPTEeTUKU
Meronsl perucTpanuy u
MCCJICIOBAHMS DJIEMEHTAPHBIX
yacTull. OyHaaMeHTaIbHbIe
116 BsanMoz[eﬁyc};BHﬂ. bapuonsi, Me30HbBI bubmorexa LHOK
26.02.2025  https://m.edsoo.ru/lac08aSb
u sentousl. [Ipencrasnenue o
CranpaptHoil monenu. Kapk-
TJIFOOHHAs! MOJIEIIb aJPOHOB
®usuka 3a npeaenamu CtanaapTHOU
17 Mozenu. TéMHast maTepus U TEMHas bu6mmoreka [IOK
sHeprus. EnuHcTBO prusndeckoit 27.02.2025  https://m.edsoo.ru/c026fd37
KapTHUHBI MUPA
118 Otanel pa3BUTHS aCTPOHOMUHU. bubnnoreka [JOK
3HaYeHHUEe aCTPOHOMHH 28.02.2025  https://m.edsoo.ru/ad73e145
[IpumMeHNMOCTh 3aKOHOB (PU3UKH
119 JUTsL 0ObSICHEHUSI IPUPO/IBI bubnuoreka [IOK
KOCMHUYECKHUX 00BEKTOB. METOIbI 03.03.2025 | https://m.edsoo.ru/39c44028
aCTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONTHYECKUE
120 TEJIECKOIbI, PaIUOTEIECKOIIBI, bubmorexa LOK
04.03.2025 | https://m.edsoo.ru/4877aale

BHeaTMoc(epHast acCTpOHOMHS




Bun 3sé3nnoro neba. Co3Be3nus,

121 SIpKUE 3BE3/Ib], INIAHETHI, UX bubmorexa LOK
P ARL ’ 05.03.2025  https://m.edsoo.ru/aac588eb
BUVMOC IBIIKCHHC
Conueunas cucrema. CoJHize.
bu6mmoreka [IOK
122 ConHevyHasi aKTUBHOCTh. VICTOUHHMK
. 06.03.2025 |  https://m.edsoo.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]T
3BE3/bI, X OCHOBHBIE

123 XapakTepuCcTuku. Jluarpamma bubnuorexa [JOK
"CreKTpaabHbINA Ki1acc — 07.03.2025  https://m.edsoo.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TJIaBHOU bu6mmoreka [IOK
MOCJIEI0BATEIIbHOCTH 10.03.2025 | https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .

CoBpeMeHHbIe NPECTABICHUS O
125 MIPOUCXOKICHUN B YBOJIIOIUH bubmorexa [TOK
P ! . B 11.03.2025  https://m.edsoo.ru/d09da494
CosHna u 3BE3/1. DTambl )KU3HA
3BE3]
Muneunsiii [Iyte — Hama
bu6mmoreka [JOK

126 T'amaxTuka. TUBI TaTaKTHK.

. 12.03.2025 | https://m.edsoo.ru/7cd10a0a
YEpHbIe ABIPHI B sIpax TaJakTHK
Bcenennas. Pacivpenue

127 Bcenennoii. 3akon Xa66ma. Teopust bubnmoreka [JOK
Boseioro B3peiBa. PenukroBoe 13.03.2025  https://m.edsoo.ru/3dbdf0d2
W3IIy9CHUE

128 MacmtaOHasi cTpykTypa bubnnoreka [JOK
Bcenennoii. MeTaramakTuka 14.03.2025  https://m.edsoo.ru/ce234633

129 Hepeménnnie mpoOaemMsbl bubnnoreka [HOK
aCTpOHOMUHU 17.03.2025  https://m.edsoo.ru/d37d9ffe




130

®usnyeckuit mpaktukyM Nel 1o
teme "MccnenoBanue MarHuTHOTO
IOJISI TOCTOSSHHBIX MArHUTOB' MIIH
"UccnemoBaHue CBOMCTB
dbeppomMaraeTUKoB" UIu
"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM"

18.03.2025

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

131

132

133

134

O®uznyeckuil npakTukym Ne2 1o
teme "U3mepenue cuibl Amrepa"
iy "M3yueHne 3aBUCUMOCTH CUJIbI
Awmrnepa oT cuiibl TOKA'" WK
"OnpeneneHne MarHuTHOM
WHAYKIIMYA HA OCHOBE U3MEPEHHUS
cuibl Ammnepa”

®uznyeckuil npakTukyM Ne3 1o
teme "HccnenoBaHue siBIEHUS
9JIEKTPOMArHUTHON MHIYKIMU" WIH
"OnpeneneHre HHIYKIUH
BUXPEBOIO0 MarHUTHOTO MOJA"

®uznueckuil npakTukyM Ne4 1o
teme "MccnenoBanue siBIeHUS
camouHaykiuu" wim "Coopka
MOJIEJIH JIEKTPOMAarHUTHOTO
reseparopa"

®uznyeckuil npakTukyM Ne5 1o
teme "M3mepenue nepuoaa
CBOOOJHBIX KOJIe€OaHHI HUTSHOTO U
IPYXHUHHOI'O MasiTHUKOB"

19.03.2025

20.03.2025

21.03.2025

31.03.2025

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

https://m.edsoo.ru/c36658da

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

bu6mmorekxa [IOK
https://m.edsoo.ru/5d159d35
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136

®usnyeckuit mpakTukyM Neb 1o
teme "[IpeoOpasoBanme YHEPTUU B
IPYXKUHHOM MasiTHUKE"

®usnyeckuit mpakTukyM No7 1o
teme "VccnenoBanue nepeMeHHOro
TOKa 4epe3 MOoCIeI0BaTEIbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyILKY U pe3ucTop’ uin
"HccnemoBanue padoOThI
HMCTOYHHKOB CBETA B LIETIH
MepEMEHHOTO TOKa"

01.04.2025

02.04.2025

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

bubmuorexa [JOK
https://m.edsoo0.ru/89dc2d90

137

138

®uznyeckuil npakTukyMm Ne§ 1o
teme "M3ydyeHue napameTpoB
3BYKOBOM BOJIHBI"

@uznyeckuil npakTukyM Ne9 mno
Tteme "M3mMepenue nokasarens
MPEJIOMJIEHUS CTEKIIa" WIH
"TTonnydyeHne n300paxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia u
JVH3BI"

03.04.2025

04.04.2025

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

bu6mmoreka [JOK
https://m.edsoo.ru/42569¢eal

139

®uznueckuit npaktukyM NelO o
TeMme "HccienoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT
BellecTBa (Ha MpUMepe KUIAKUX
muH3)" nin "MU3mepenne GpokycHoro
pacCTOSHUS PACCEUBAIOIIUX JIUH3"

07.04.2025

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

140

®usnueckuit mpaktukyM Nell o
teme "HaOmoaenune nudpaxnuu,

08.04.2025

bubmuorexa [JOK
https://m.edsoo.ru/8b7ac737
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142

143

144

UHTEp(EPEHITUHU U MTOJSIPU3ALIHH
ceera"

®usnyeckuit mpaktukyM Nel?2 mo
teme "OnpeaeneHue UMMIyJbca U
SHEPTUU PEIATUBUCTCKUX YACTHUII
(mo dororpadusm TpekoB
3apsHKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

®uznyeckuit npaktukyM Nel3 o
teme "M3MepeHune nocToSHHOM
[1nanka Ha OCHOBE UCCIIEIOBaHUS
dororddexra" win "MccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA Yepe3
CBETOAMO]T OT HAMPSDKEHUS "

®uznueckuit npaktukyM Nel4 o
teme "HccnenoBanue criekTpa
Pa3peKEHHOTO aTOMapPHOTO
BOJIOPO/Ia U U3MEPEHUE TOCTOSTHHOU
Pun6epra"

Ousnueckuit npaktukyM Nel5 no
teme "VccnenoBanue
pasioaKkTUBHOTO (OHA C
WCIIOJIb30BaHUEM J03UMETpA" Miu
"N3yuenune mormomieHus o6era-
YaCcTHI] AJTTOMIHAEM"

09.04.2025

10.04.2025

11.04.2025

14.04.2025

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

bubmuorexa [JOK
https://m.edsoo.ru/eb916f82

bu6mmoreka [JOK
https://m.edsoo.ru/ec651eb8

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

145

®uznueckuil npakTukyM Nel6 o
teMme "HaOmronenns 38€31H0r0 HeOa
HEBOOPYKEHHBIM TJIA30M C
HCIIOJIb30BaHNEM KOMITBIOTEPHBIX

15.04.2025

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




MPUIIOKEHUHN TS OTIPEACIICHUS
[IOJIOKEHHU HEOSCHBIX O0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3usi CeBepHOro Mnoymmapus u
spkue 3BE3ab1" unu "Habmonenus B
teneckorn JIyHbI, I1aHeT,
TYMaHHOCTEH U 3BE3THBIX
CKOIUIeHUI"

146

147

O00011IeHE U CHCTEMATHU3AIINS
3Hanuil. Poss ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
YyeJIoBeKa

O00011eHNEe U CUCTEMATU3ALIS
3HaHuil. Posb u MecTo ¢pusnku u
ACTPOHOMHUHU B COBPEMEHHOM
Hay4yHOU KapTHUHE MHUpa

16.04.2025

17.04.2025

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

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7¢c

148

O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb ¢usnueckoil Teopuu B
dbopMUPOBaHUHU TIPEJICTABICHHIA O
buznYeCcKOi KapTUHE MHUPa, MECTO
(bu3UYECKOI KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUIN O IPUPOJIE

18.04.2025

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

149

O000IIIEHNE U CUCTEMATHU3ALUS
3ganni o reme "Kunemaruka"

21.04.2025

bu6mmorekxa [IOK
https://m.edsoo.ru/b032fc4b




150 O000111eHrE U cCUCTEMATU3ALMS bu6mmoreka [IOK
3gaHui 1mo teme "Kunemaruka" 22.04.2025 @ https://m.edsoo.ru/4e31b507
151 O0600I11IeHNE U CUCTEMATU3ALUS bubmuorexa [JOK
3HaHu# 110 Teme "Jlunamuka" 23.04.2025 | https://m.edsoo.ru/2dfbafc5
O0001IeHNE U CHCTEMATH3AINS
152 3gaHui 1o teme "CraTtuka TBEpIOro Enbmmorexa IOK
" P 24.04.2025  https://m.edsoo.ru/3cca482e
Tena
O0001IeHNE U CHCTEMATH3AINS
153 3HAHUU 110 TeMe "3aKOHEBI Bubmaorexa IJOK
" 25.04.2025 | https://m.edsoo.ru/32a4d1a0
COXPAHCHHS B MEXaHHUKE
O0600I11IeHNE U CUCTEMATU3ALUS
154 3HaHuil o Teme "OCHOBBI bubmuorexa [JOK
MOJIEKYJISIPHO-KMHETUYECKOMN 28.04.2025  https://m.edsoo.ru/ed440ca8
Teopun"
O000I11IeHNE U CUCTEMATHU3AIHS
155 3HaHuH 1o Teme "TepMoanHaMUKa bubmaorexa LIOK
P ) 29.04.2025  https://m.edsoo.ru/c63f7c10
TemnmoBble MaIIUHbI
O000111eHNEe U CUCTEMATU3ALIS
156 3HaHMUU 110 TeMe "ArperaTHble bubnnoreka [JOK
cOCTOsSIHUS BellecTBa. Pa30oBLIE 30.04.2025 | https://m.edsoo.ru/1d36b5bl
nepexonpl”
O00011eHNe U CUCTEMATU3ALIS
157 3HAHUH 110 TeMe "DIIEKTpHUIECKOe Brbmuorexa IOK
" P 05.05.2025  https://m.edsoo.ru/3bf0def9
[oJie
O00011eHNEe U CUCTEMATU3ALIS
158 3HaHui Mo TeMe "lIlocToSHHBIN Bubmorexa IIOK
06.05.2025 | https://m.edsoo.ru/71453ee6

ANIEKTPUYECKUM TOK"




O000111eHrE U cCUCTEMATU3 AL

159 3gaHui 110 TeMe "ToKU B pa3InyHBIX bubmoreka LOK
" P 07.05.2025  https://m.edsoo.ru/3d40077a
cpenax
160 O0600I11IeHNE U CUCTEMATU3ALUS bubmuorexa [JOK
3HaHui o teMe "MarautHoe noie" 08.05.2025 | https://m.edsoo.ru/3b4c06ae
O00011IeHNE U CUCTEMATHU3ALHS
. bubnuorexa [JOK
161 3HAHUHU II0 TEME
" " 12.05.2025  https://m.edsoo.ru/053e2248
DNEeKTPOMarHuTHAS UHYKIIHS
O00011IEHNE U CUCTEMATHU3AIUS
. " bu6mmoreka [JOK
162 3HaHuH 110 TeMe "MexaHndeckue
" 13.05.2025  https://m.edsoo.ru/d6310bfd
Koe0anus
O000I11IeHNE U CUCTEMATU3ALUS
163 3HAHUH 110 TEME Bubmzorexa LIOK
" " 14.05.2025  https://m.edsoo.ru/5e2bb83d
DNEeKTPOMArHUTHBIE KOJICOAHHMS
O000I11IeHNE U CUCTEMATHU3AIHS
164 3HAHUU 110 TeMe "MexaHn4ecKkue U Brbmuozexa [IOK
" 15.05.2025  https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJTHBI
165 O000111eHNEe U CUCTEMATU3ALIS bu6mmoreka [IOK
3HaHUH 1Mo Teme "Ontuka" 16.05.2025 @ https://m.edsoo.ru/52ad1603
166 O00011eHNEe U CUCTEMATU3ALIS bubmuorexa [JOK
sgaguii o teme "Ocuosel CTO" 19.05.2025 @ https://m.edsoo.ru/5beclc65
O000IIIeHNE U CUCTEMATU3ALHS
167 3HaHu# 110 TeMe "KopmyckyiasapHo- Bubmzorexa LIOK
) OPIYCRYIIP 20.05.2025  https://m.edsoo.ru/f7c59d38
BOJIHOBOM JTyaJTi3M
168 O06o01IeHre U cucTeMaTH3alus bubmmoreka [JOK
3HaHu# 1o teme "dPusuka aroma" 21.05.2025 | https://m.edsoo.ru/1f511654




O000111eHrE U cCUCTEMATU3 AL
169 3HaHu# 110 Teme "Pru3uKa aTOMHOI0
sJipa v 3JIEMEHTAapHBIX YyacTul"

O000111eHNE U CUCTEMATU3ALMS
170 3HAHUH 110 TeMe "DIIEMEHTHI
actpoduzuxu"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

22.05.2025

23.05.2025

bu6mmoreka [IOK
https://m.eds00.ru/905c¢5ce0

bu6mmoreka [IOK
https://m.edsoo.ru/2bffb94c







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dusuka 10 knacc /Msaxumes .51, Byxosnes b.b. Corckuit H.H. mox penaxiueit
[TapdenTrenoii "[IpocBemienne"
®wusuka 11 xknacc /Msaxumes ['.51, Byxosues b.b. Cotrckuit H.H. non penakuueit

[TapdenTtreBoii "lIpocBemenue”

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

@uzuka. 10 -11 xnace. Kaura mns yuurens C.B.I'pomos

«MeTtoapl perienus puznueckux 3amau». 10-11 knaccel. ABT. 3opun H..
®wuszuka .Coopuuk 3ana4 A.Il. PeimkeBuy

" 1000 3amau ¢ orBeTamu U pemenusMu" Jemugosa M.FO

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://m.edsoo.ru

http://school-collection.edu.ru/

https://phys-ege.sdamgia.ru/
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