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[Tpenmer (kypc): Dusuka (YrinyOJIeHHBIH YPOBEHB) Knacc: 10-11
KonmuaecTBo yacoB 1o yueoHomy 1iany: 170 1 B roq 5 9 B Heselto

CocraBnena B cootBeTcTBUU ¢ DenepanbHoii paboueli mporpaMMoil mo y4eOHOMY MpeIMeTy
«®Pu3uka» yrayOneHHbI ypOBEHb

Vyebnuxu:

* Ousmka, 10 wmacc/ Mskume ['.4., byxoene b.b., Corckmit H.H. mox pemaxiueit
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Paccmotpena Ha 3acenanun MO yuureneit MaTeMaTHKU, UHOOPMATUKH U PU3UKU
(Ha3BaHUE METOAMYECKOr0 O0OBEAUHEHNS)

[Tpotokon Nel ot «28» aBrycra 2025r.

[Mpeacenareas MO /AmypanueBa [T1.A./




MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTesibHOM porpaMmsbl, mpeactaBieHHbIX B PI'OC COO, a Takxke
c yuéroM (enepasbHONH paboueid mporpamMmbl BocnuTaHus W KoHmenmuwm
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu, peaau3yoilux OCHOBHbIE 00pa30BaTeIbHbIE MPOIPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBIMBAET PEKOMEHYEMYIO IMOCJIEI0BATEIbHOCTh U3YUEHHUS TEM M pPa3JeioB
y4e0HOro TpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydaroluXcCsl.
[TporpamMMa 1o ¢u3uke Aa€T MpEeACTaBICHHE O LEIAX, COAEpKaHMU, OOIIeil
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriryoJIEHHOM YpOBHE.

Nzydenne kypca (U3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEAU30BAThH
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHUM IS
IPOSIBJICHUS] CBOMX HUHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxAbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (PU3KUKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIMATIbHOCTSIM.

B nporpamme no ¢pusmke onpenenstoTcs iIaHupyeMble pe3ysibTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUS: JHWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/I0JIOTUYECKONM OCHOBOW il pa3pabOTKu TpeOOBaHM K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOyYarolUXCsl, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 001Iero oopa3oBaHus Ha yriTyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOXO/.

[TporpamMma o (pu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YyJIbTAaThI IO FOJaM O0yUYCHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXKET OBITh
UCTIONIb30BaHa YUUTENSIMHU (PU3HUKH JIJISI COCTABJICHHS CBOMX Pab0ovHX MpoTrpamm.

[TporpamMMa no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUHUTENECH U
NPEIOCTaBIIET BO3MOXKHOCTU Il peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJXOJOB K MpEnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus 00s13aTEIbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»xkatoieM mupe. LLkompHBI Kype (U3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3MYECKUX 3HAHUW ONpEeNeIuiio XapakTep U OypHOe pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH cBOWcTBaMu. M3yudenue ¢usuku
BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B GOpMHUpOBaHNE YMEHUI MPUMEHSITh HAYYHBIM METOJ| MO3HAHUS
IPU BBIIOJTHEHUH UMHU YYEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DHU3UKH
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopuid. Beaymmm B Kypce sBISETCS
(GbopMHUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. I[Ipm 3TOM paccMmaTpHBarOTCsS Ha
ypOBHE OOMIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHM, a Takxke O0O0CYXICHUS
npo6JieM pallOHAIBHOTO MPUPOOTIOIB30BAHUS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxona. s ¢usuku peanuzanust 3TuX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa ydeOHoro mpouecca. s yriayO6naéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHUYECKHE OIBITHl MPH H3YYEHHH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTuKyMm
npoBoauTcs 6o B koHIE 10 m 11 kimaccoB, mubO TOCIEe MEPBOTO W BTOPOTO
MOJYTOANN B KaXKJIOM U3 3TUX KJIacCOB. BTopoii cnocod — 310 uHTEerpamust padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLIECCe
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOATEJIHOE  HCCIEAOBAaHUE, KOTOPOE TMPOBOAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IMIEHHOIO BUIA 0€3 MOIIaroBOM NHCTPYKIIMH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpPEICTaBICHA €IUMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMHU 00pa30BaTEIbHOTO Mpolecca UCXO0I U3 OCOOEHHOCTEN MOYPOUYHOTO
IUTAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. I[lpm stom obecneunBaeTcs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSIMH IIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHuE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 3374 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHON
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTHU KaK W3 OJIHOTO pazjiena Kypca, TaK M HUHTETpupys
MPUMEHEHNE 3HaHUH U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karolel >KM3HU, TpeOyromue BbiOopa (HU3nIecKou
MOJIEJH JUJIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pusuku yriyOs€HHOro YpOBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs AOJKEH H3Y4yaThCAd B YCIOBHUSAX MPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BHIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHU4eCKux
OTBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JeMoHCcTpanoHHoe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHLAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3y4aeMbIX SIBJICHUW M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB U 00€CledrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTopHOTO O00OpPYAOBAaHUS JIOJDKHBI OBITh IOCTPOEHBI HAa KOMILIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa0OpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOBaHHE HWHTEpeca M CTPEeMJICHUS OOydYaromMXcsi K HaydHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa M3y4YEHUs] OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3UKY;

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

(GopMUpOBaHHE NPEACTABICHUA O pPOJIM (PU3MKK AJI Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTxeHne 3TUX Lened 00ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3y4eHus Kypca GU3MKU Ha YpPOBHE CpeHEro o01ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMUpOBaHHE YMEHUHN MPUMEHATh TEOPETUUECKUE 3HAHUS Il OOBSICHEHUS
bu3znyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOU (hU3MUECKOit
MOJIEJIbIO, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUEecKOn
MOJEJNIM, AJEKBaTHOW YCJIOBHMSM 3a/ladyd, B TOM 4YHCIE 337a4 HWH)KEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MUYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUSA M IPOBEACHUS
¢u3nyeCKuX IKCIEPUMEHTOB, aHajdu3a M HMHTEpOpeTaluud HHpOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHON e TENHHOCTH, CBI3AaHHON
¢ pU3UKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOLIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeyeHb JabopaTOpPHBIX U
MPaKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHus Npupoasl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIEC TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (GU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TEJO0, UAcATbHAS )KUAKOCTh, U/I€AJIbHBIN T'a3, TOUYCUHBIN 3apsi).
['unoTe3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPHUS.

Ponb u mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

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

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(bU3UYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

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

[lepemelnienne, CKOpOCTh (CpEAHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) W
YCKOPEHHUE MaTepuajbHOW TOUYKH, HUX TMPOEKIIMH Ha OCH CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro majaeHus. JIBukeHUe Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEpPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[{eHTpOocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTepUAIbHON TOUKH.

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

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

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

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXAHU3MOB.

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

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

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TTyTel, TPACKTOPUA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO XKeE Tella
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPU NPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JBUXECHUHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

N3yuyenue nBukeHus Tena, OpoleHHOro rTopu3oHTaIbHO. [IpoBepka rumnoresbl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy NaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TEA.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanrie 3aBUCHMOCTH TIEPHOJIA OOpallleHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaJIEHUS OT BBICOTHI HaJl
MNOBEPXHOCTHIO IJIAHETHI U OT reorpaduieckoi HUpOThl. J[BUkeHuEe HEOECHBIX Tell
Y X CIIyTHUKOB. 3akoHbl Kemnnepa. IlepBasg kocmuyeckass CKOpOCTb.

Cwia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cria TpeHUs CKOJIBKEHUS U CUIIA TPEHHUS TIOKOSL.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHUE PAaBHOACHCTBYIOMIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenne macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MTAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBHUCUMOCTH BpPEMEHHU JBHKEHHS Opycka IO
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



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

N3yueHne NBUKEHUSI CUCTEMBbI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimeHta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucUMOCTH Frp(N).

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM IMIJIOCKOCTH C IMEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>KEHUU LIEHTPa Macc.

NMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHbBIX MOJISX.

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

MOoIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. lloTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTrennmansHas sHeprus tena
B TPABUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Imapa (BHyTpU W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm [ UACaNbHOM JKHUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONIEP, NPY>KUHHBIA MUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHNUE HA KOHbKAaX.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHUN PabOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETUYECKOM M MOTEHUHAIBHON SHEPIHi IIpH
JNEHUCTBHUU Ha TEJO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaICHHH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

M3mepenne nMiyiibea Teiia o TOpMO3HOMY ITYTH.

N3mepenue cuibl TITH, CKOPOCTH MOJETH 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON HEPTUU TPYKUHBI C paObOTON CHIIBI
TpEeHUSI.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddysusa. bpoyHoBckoe nBrxkeHue. Xapakrep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BELIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObsl €€ u3mepenus. lllkama
temneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHLBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ padudeckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

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

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HaHOMATEPUAIIOB.

Jlemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJIEKyJI.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIMJI000MEHE MEX Ty TOPSUYEi U XOJIOAHOM BOJIOM.

W3yyeHue H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAHO MCIOJIb30BAHUE
rdpoBoii 1adopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMYUH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawyano TepmonuHamMukd. (CaMONpPOW3BOJIBHAS — pelaKcalys
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsI BHYTPEHHEH JHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue il BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MEaJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo Ttemnorel. Tenmnmo€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
tormBa. Pacuér KkoauuecTBa TemiaoThl mnpu  Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHyTpeHH s dHEeprus. Koim4uecTBo TEIIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIoTy OT 0oJiee XOJIOIHOTO TeNa K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeoOpaTuMoCTh IPUPOAHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABurareiiei. TemioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe.Ibl.

TexHrueckue yCTpONCTBA M TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTWIU3AIUs «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOCa, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA ISt
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.

Croco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpolecca.



KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anuabaTHOrO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUUA MEXMOJEKYJISIPHOTO B3aUMOACHUCTBUA H
TEMIIEPATyPbl KUIIEHUS KUJKOCTEM.

Tema 3. Aepecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kuneHue. Y aeibHas TEIoTa
apooOpa3oBaHUsI.

Haceimiennble ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBHCUMOCTH
IJIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUSI OT JaBJICHUS B
KUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopduble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctaiumszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyOnumarus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO PACHIUPEHHUs Tell (Ha KaYECTBEHHOM yYpPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0aX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanusspusie sBieHus. J[aBaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHudeckre yCTpOWCTBA UM TEXHOJOTUYECKHE TMPOLECCHI:  KHUIAKUE
KPUCTAJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpayuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSIKCHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanunnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHHH.

N3mepenue ko3¢ duiiieHTa MOBEpXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMal  pEe3MHOBOro obOpas3ua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMu KA.

Tema 1. dnexmpuueckoe noine.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOOHMKM, JUAIEKTPUKHM U MOJYHPOBOIHUKH.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KynoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUYECKUE 3apsIbl.

Hampsox€anocts  anexkTpuueckoro  monig.  [IpoGueiit  3apsa. Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsajia B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenman snexkTpocTaTuyeckoro noss. Csi3b HANPSXKEHHOCTU MOJIS U Pa3HOCTU
NOTEHIIMAIOB JUISl  DJIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsnga. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKeHHOro mo o0béMy Iapa. Ilome paBHOMEpHO 3apsiKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIupNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapamnenbHOE coequHeHue KoHAeHcaTopoB. [locienoBaTenbHOE COEAMHEHUE
KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>keHUE 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPHUYECKOM IOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE D3JIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTOopa Yepe3 PE3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OreHKa CUJT B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH ITOTEHIUAJIOB (HampsKEHUS ) pu
MOCJIEIOBATEILHOM COECUHEHUU KOHAEHCATOPOB.

HccnenoBanue pa3psia KOHAEHCATOPA Yepe3 pe3UCTOp.

Tema 2. IlocmoanHulil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hampskenue U u DJ1C é.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.



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

O/J1C u BHyTpeHHEE CONMPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 7151 TOJTHOM
(3aMKHYTOM) sJeKkTpuyeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. Kopotkoe
3aMbIKaHHE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON IHEPTUH.

Hemoncmpauuu.

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO IJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUSI.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpSOKEHUS] IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npesesnna u3MepeHus ammnepMmerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
Temnepatrypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass U npUMeCHas POBOJAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTHUYECKAS] TUCCOLIMAIIMS.
OnekTponus. 3akonsl Dapajnes s AIEKTPOIHN3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
QIIFOMUHUS, YJIEKTPOHHAsE MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaoGmronenne amexTpoimsa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBaHnre  3aBUCMMOCTH  CONPOTUBIICEHHUS — TE€PMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0s1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HM3MEPUTENBHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MYecKuX BEIUYMH, TNPOBEpPKA NPEIJIOKEHHBIX THUMNoTe3 (BbIOOp H3 padorT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIEe CBSI3H.

N3yuenue kypca pusuku yray0naéHHoro ypoBHs B 10 kiacce ocyiiecTBiIseTcs
C y4€TOM COJEpKaTeIbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMud MaTeMAaTHKH,
Ouonoruu, XMMHUM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnule nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, HAY4YHBIH (haKT, TUIIOTe3a, (PU3MYECKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHBIE TPUOOPHI, IUPPOBas 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKIAECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTUiau3auusg OHOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKM  «TEIJIOBOW» H
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsi Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBONCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

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

Texnonozua: npeodbpa3oBaHue ABMKCHUN C HCIOIb30BAHUEM MEXAaHU3MOB,
yu4€T CYXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOM XOJOIUIbHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJlyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Paznen 4. JdiekTpoauHamMuka.

Tema 4. Maznummnoe noJe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1one. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

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



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIIPOHCCChI: IPHUMCHCHUC

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO  IOJISL  MOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna nrHUI MarHuTHOM MHYKIIMH TOJIA IJTIMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JeiictBrue cumbl JIopeHI1a Ha HOHBI AIIEKTPOJIUTA.

HabGnronenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanrie MarHUTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMArHETUKOB.

HccnenoBanne 1eCTBHS MOCTOSSTHHOTO MarHUTA Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOWM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJIe.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WMHIYKTUBHOCTM B LIEMH TMOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIIHH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHUYecKUe yCTpPONMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alMTa OT JEKTPU3ALMH TeJ NPU ABUKECHUU B MArHUTHOM I10JI€
3emu.

Hemoncmpauuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOM WHYKLWH.

UccnenoBanne 3aBucumMoct IDJC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre CaMOUHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTHM WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HccnenoBanue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammuiutyna U ¢asza konebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux kKojebanusx. BeiHyx)aeHHbIe KoneOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmroenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul Irpy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanune 3aTyxaromux KoieOaHuii 1 3aBUCUMOCTH Teproa CBOOO HBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

UccnenoBanue kosneOaHUW Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUIX TPpy3a Ha MPY>KUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYTOM IO/IBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIOMINX KOJaeOaHuH.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KosiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsja KOHAEHcAaTopa C aMIUIMTYOM CHITbI TOKA B KOJ1e0aTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJE0ATeIbHOM KOHTYpE.

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

[lepemenHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHUS NpU  PA3IUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIE€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

WneansHbiii  Tpancopmatop. IlpomsBoactBo, mnepegaya U MoTpeOIeHUE
DIEKTPUYECKON IHEPTUU.

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

TexHUYeCcKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKUIM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopeinp 31eKTPOMAarHuTHOTO TEeHEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUS.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHnc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIMIT ASHCTBUS TpaHCchopmaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

Nzyuenune tparncopmaropa.

HccnenoBanre nmepeMEeHHOT0 TOKa 4Yepe3 MOCHe0BAaTEeNIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
MpPOJOJbHBIE BOJHBL. Ilepuon, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, MpeloMJIeHUE, MHTephepeHIus U
U pakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS JJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 37€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3U U TENEBUICHUA. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIBTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepenunu u qudpakiyii MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEJIOMIICHHE,
noJisipu3anus, 1udpakuus, uHTepdepeHIHs.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUSHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. JIyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBETAa. AOCOIIOTHBIN MMOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOLIEHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATHUIECKOT O CBETA YEPE3
TrpaHully paszfena AByX ONTUYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOMN
cpepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnocoOHocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaAOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTephEpEeHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmueckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAakKCUMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapusanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAS perIéTKa.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHET0 OTpaxkeHus. Mojieinb CBETOBO/IA.

HUccnenoBanne Xojia CBETOBBIX IIYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKCHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pErETKY.

Habmronenue nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu CBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomeol, npaKmuKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepeHnune 1uHbI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIy4eHHUs] CBETOAMOA MPU MOMOIIU AUPPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynarsl crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JJTHHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MaccChl C SHEPrUel U UMIYJIbCOM PENITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



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

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, TPAKTHKYM.

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

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBECHOE TEIUIOBOE HM3JIyueHHUE (U3JTy4deHHE aOCOIOTHO YEPHOTO Tea).
3akoH cMmemienuss Buna. I'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

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

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

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

Hemoncmpauuu.

®oTorPdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnenoBanne GhoTope3ncropa.

N3mepenune nocrossaaoM [11anka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA YE€pPE3 CBETOJIMO OT HAIPSKCHHUS.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u normnoieHne GoToOHOB Mpu NEpexo/ie aToma ¢
OJIHOTO YPOBHS SHEPTUHU HA IPYTOM.



Bunel cnexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomul, RPAKMUKyM.

HabGnrogenue TMHeHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

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

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBoOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME paTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QOoH n3nydeHus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT maccl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpaluy U UCCIIETOBAHUS DIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO Qu3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEpMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanne TpekoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHs acTpoHOoMUU. [IpuKiianHOe 1 MUPOBO33PEHUECKOE 3HAUYCHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Besnus, Spkue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CcTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3nvecKuil MPaAKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIEC MOTPEITHOCTH W3MEPEHU (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  DKCIIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTHUKYM) ).

O0o01marniee NOBTOPEeHUeE.



OO0o0uIeHne 1 cucTeMaTh3alus COJIEp KaHUsl pa3leioB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busuKa», « IEMEHTbI aCTPOHOMUH U aCTPODUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIBHOM U MPOTHOCTHYECKOW  (PyHKIMMH
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (usmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHblie CBSI3H.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (pusnyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: penieHWE CHCTEMbl YpaBHEHHU. TpUTrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIE€CTBO. BEKTOPBI M WX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMS TPEYTOJHHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpOnE, KoyieOaTelabHbIC
JNBWKEHUS B SKMBOM NPUPOJE, SKOJOTUYECKHE PUCKUM TpH MPOU3BOJCTBE
AIIEKTPOSHEPTHUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JMArHOCTMKA B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
pUpoOJE.

Xumus: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUTMYECKasi CTPYKTYpa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTIMYECKON PEeIIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHble mMOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, reHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,
NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEUHas Oarapesi, CITyTHUKOBbBIE
MPUEMHHKH, SJIEPHAsA SHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTO OOIeCTBa, pPaCIIMPEHHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMA:

e Cc(hopMUPOBAHHOCTH I'PAKTAHCKON OZULIMU O0YUYAOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJI€HA POCCUMCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOIecTBa, y4yacTBOBaTh B CaMOYIpaBlIeHHH B  00pa30BaTeIbHOM
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLUHAIbHBIMHU HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU NESITENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MOBEICHNUS;

e CIOCOOHOCTh OLEHWBATH CUTYAllMIO U MIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBbI M LIEHHOCTH, B TOM
YUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HaHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OYAyIIETO.

ICTETHYECKOI0 BOCIIUTAHMSA

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO

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



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BBIOOp Oyaylel Mpoeccuu U peam30BbIBATh COOCTBEHHBIE KU3HEHHBIE
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpele Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIupeHue ONbITa JNESITEIBHOCTH IKOJOTUYECKOW HAMpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4deHUs: (PU3MKH OCYIIECTBISATH MPOEKTHYI0O M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PELICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAyYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3a1ad  (pU3nIeCcKOoro
COJIEpKaHMsl, IPUMEHEHHIO PA3JIMYHbIX METOJIOB ITO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlU3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Y €€ PpEIIeHUs, HaXOIUThb AaApPTryMEHThl A
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3aJaud pPe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH (PU3BUKH,

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3BHECATEIbHOCTH;

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

Pabora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YeHUsI THGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M MHTEpIpeTalnrio MHGOpMaluu pa3inuHbIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalUMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAIBbHYIO (POPMY MPEACTABICHUS U BU3YAIU3AIHH.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISTh OOIIEHHME Ha ypoKax (U3UKM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4ath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C MCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

NPUHUMATh II€JIM COBMECTHON JI€ATEIbHOCTH, OPraHW30BBIBAaTh W
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBIISATh IO3HABATEIBHYIO JEATEIHOCTD B 001aCTH
(bU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENbHO COCTABJIATH IUIAH PEUICHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOM pabOThl ¢ YYETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;
JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, Oparh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

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



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON peQIEKCMH KaK OCO3HAHUS
COBEpIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs OLEHKU CUTYyalluH, BBIOOpa BEPHOTO
pelIeHNUS;

e YMETb OILICHWBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHAJIU3€ Pe3yIbTaTOB
NESTEIIbHOCTH;

e IPUHUMATH C€Osl, MOHUMAsI CBOU HEJOCTATKU U JOCTOMHCTBA;

e TMPUHMMATH MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJH3€ pPe3ylIbTaToOB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce mOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOECHUS MPOTPaMMbl IO
¢u3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy 0O0ydYarolmuxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HAMpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUs, BKIKOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOUIEN CTPEMIIEHUE K JTIOCTHKEHHIO LIENH
U yCIliexXy, ONTUMU3M, THUIIUATUBHOCTh, YMEHHE €HCTBOBATH, UCXOJIA U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOILMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:



NOHMMATh POJb (U3UKK B  DKOHOMHYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (QPYHKIUH  (DU3UYECKOM TEOpUu —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUUECKON TEOpUH B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (M3MUeCKUX Tell U MPOIECCOB
(s1B7eHMI): MHEpIMaNbHAas cUCTeMa OTCcuéra, adCONIOTHO TBEPAOE TEo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHHE,
a0CoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIIOTHO
HEYyIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, UICAJIbHBIN ra3, TOUEUHBIN 3apsil, OAHOPOJIHOE
AIIEKTPUYECKOE T10JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSICHATH MEXAaHUYECKHE IIPOLIECCHl M  SIBICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelIeHUs,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECUS TBEPAOrO Teia), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKuX 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMMITYJIbCA M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble mojoxkeHus MKT u 3akoHbl MoJeKynsipHOW (U3UKH U
TEPMOJUMHAMUKN (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHHS M KOHILIEHTpPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUeN TEMIOBOTO JABMKEHHS €T0 YacCTHUL, CBA3b JABJICHHS UACAIBHOIO
rasa ¢ KOHLEHTpalUMeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCaX), MPU ITOM HCIIOIb30BAThH



MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
ypaBHeHUs1 MenneneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIL3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, MPUHUUIN CYNEPHO3UIUU 3JIECKTPUUYECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr apajes i 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TMPOIECCHl W SIBJICHUS, UCMOJb3Yysl BEIUYUHBI:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUS, KHHETUYECKasi SHEPIus,
MeXaHU4ecKasl YJHeprusi, paboTa CHIbI, IGHTPOCTPEMUTEILHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YOPYrOCTH, CHJIA TPEHHUS, MOIIHOCTb, JSHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIPYTOi
nedopmali Npy>KUHbI, KOJIHMYECTBO TEIUIOTHI, a0COJIIOTHAsT TEMIEpaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€ATbHOTO
OJIHOATOMHOTO Ta3a, padoTa UACaIbHOIO Ta3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJ naeanbHOro TEmIOBOrO IBUTATENS; SJIEKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO MO, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIKM 3apsKEHHOrO 1apa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
ANEKTPOCTATUYECKOrO MOJIsl, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOIABUKYIIAs
cuia, Cujia TOKa, HalpsKeHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJI1 KOHJAECHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIJIOBOE JBM)KEHHUE 4YAaCTHI[ BEIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAlIUs, TIJIABJICHUE U KPUCTAIIIM3allUsI, HAlPABJIECHHOCTh
TeIUIonepeaayu, JIEKTpU3alns Tel, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUM (DU3NUYECKON BETMYUHBI OT
JPYToM ¢ MCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, PU ITOM KOHCTPYUPOBAThH
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl  TMOJTYYECHHOM  3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JlelaTh  BBIBOJABI [0  pe3ysbTaTaM
UCCIIEJOBAHUS;



IPOBOANTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIMYUH, MNPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEpPEHUs, OICHUBATh AOCOIIOTHBIC H
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE OINBITHI IO MPOBEPKE NMPEIIOKEHHOW TMIIOTE3bI: IIIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh IpaBuiia 6€30aCHOIO TPY/ia pY MPOBEACHUN UCCIICAOBAHNUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4deOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JIEATEIIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemars pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOU
¢u3nyecKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS 0OOCHOBBIBATH
BbIOOp (u3MuecKoil Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
NPUMEHSATH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIAThI (PU3UUECKUX
TEOPHUl MPU UCHOJIb30BAaHUM MATEMAaTUYECKUX METOJIOB PEIICHHs 3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM IOIYYEHHBIX
pe3yibTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TPeOyrollue NPUMEHEHUs 3HAHWM H3
Pa3HbIX pa3leyoB Kypca (PU3MKH, a TaKKe MHTErpaluy 3HaHUW U3 APYTHX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LIEMOYKY PACCyKJIEHUI C ONIOPOIl HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB Pa0OTHI U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

IPUBOJIUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAIM3UPOBATh U OLEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOM
JESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHONM C (PU3MYECKUMH IpoLieccaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
MPUPOAOTIOIb30BAHUN, & TAKXKE PAa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKW W TEXHOJIOTUM JJId JAJIbHEUIIEr0 Pa3BUTHUS YEIIOBEYECKOTO
00I11eCTBa;

OPUMEHATH pa3jNyHble COCOO0bl paboThl ¢ MHpOpManuen (HU3NUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJOTHH JJi1 TIOMCKa, TepepadOoTKW M TPEIbsSBICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON MH(OpMaMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

IPOSIBIISIT OpraHU3alOHHBIE U MI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAIBHBIX pOJEi,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATh BKJIaJ KaXIOTrO W3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymied npodeccuoHanbHOM AesITEbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

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

MOHUMATH POJIb GU3UKHU B IKOHOMUYECKOU, TEXHOJIOTUUECKOH, COIMaIbHON
U ATHUYECKON cdepax AesTEeIbHOCTH YEJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUUECKOU
JEATEeIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OIMUCATEIbHON, CHUCTEMAaTU3UPYIONIEH, OOBSICHUTEIHLHOU U
MPOTHOCTUYECKON (PYHKIMNA (DU3UYECKOU TEOpUH — DIIEKTPOJIUHAMUKH,
CIEIUAIBHOW TEOPUM OTHOCHUTEIHHOCTH, KBAHTOBOM (PU3UKHU, POJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOIIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEJACTABICHUN O IPUPO/IE;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (PU3NUEeCKUX Tel U MPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOEC MArHUTHOE OIS,
rapMOHHUYECKHE KojeOaHus, MaTeMaTWYECKU MAasiTHUK, WACATbHBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycClIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINISCKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMA XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB
OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUS M 3aKOHBl DJIIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS



NIIEKTPUYECKOro  3apsaa, cuia Awmmepa, cuia JlopeHuma, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
M3MEHEHUS CUJIbI TOKA, TOCTYJIAThI CHEUAIbEHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SBJICHHUS, UCIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dotorddekra, nepBrlil ¥ BTOPOi moctynarsl bopa, puHIUI COOTHOIIEHUS
HeomnpenenénHocrell ['eii3eHOepra, 3aKOHBI COXPAaHEHUs 3aps0BOrO U
MacCOBOTO YHCEJI U SHEPTUU B AJIEPHBIX PEAKLUSAX, 3AKOH PAJUOAKTUBHOTO
pacmnana);

ONKCHIBATh (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTrO
1OJI, PAa3HOCTh IOTEHLMAJIOB, »JJIEKTPOABIDKYIIAs CHUJIA, HHAYKLUA
MarHMTHOTO TOJISl, MAarHUTHBIA MOTOK, cwjia Amnepa, WHIYKTUBHOCTD,
ANEKTPOJBIKYILAS CUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSL, SHEPTUSI
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
W 3apsiz apa, SHEPTHsl CBSI3U S/1pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUAd  (PU3NYECKUX  SBJICHHM:
AIIEKTPOMArHUTHAsA MHIYKIHUSA, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLIns
BOJIH, Ju(dpakuus, JOUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)XKeHHE,
doTornexrpuueckuit apdext (botorddexr), anvda- u 6eTa-pacnasl saep,
ramMMa-u3iiydyeHue sjaep, Gu3ndecKue NPUHIMIIBI CIEKTPAIIbHOTO aHaIu3a U
paboThI N1a3zepa;

ONpENENATh HaIlpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJIsi MPOBOJAHMKA C
TOKOM, CWJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIoM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

NPUMEHSATHh OCHOBOIMOJAraloUMe aCTPOHOMUYECKUE TOHATUS, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
IPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIAKTUYECKOM
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
POBOJUTH MCCIIEJOBAHUE 3aBUCHUMOCTEH (PUBMYECKUX BEIMYHMH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUW, TpPH HSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCIIEJOBaHMSI;



IPOBOANTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIMYUH, MNPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3bI;

ONMKCHIBATH METOIbI MOTYYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUIN B
pamMKax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOZENbI0: Ha OCHOBAHWM AaHajlM3a YCJIOBHS BBIOMpATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOANUTH PACUEThl HA OCHOBAaHUM MMEIOLIUXCS JaHHBIX, aHAJIU3UPOBATh
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOIYYECHHBIX
pe3yIabTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaKKe UHTErpalluu 3HAaHUM U3 ApyTux
IPEIMETOB €CTECTBEHHO-HAYYHOrO0 IMKJA: BBICTPAUBATh JIOTHUYECKYIO
LEMOYKY PACCyKJIEHUI C ONIOPOIl HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
IPUHLIAIIOB paObOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

MIPUBOIUTH TPUMEPHI BKJIA1a POCCHICKUX U 3apYOSKHBIX YUEHBIX -(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBATDH MOCIIECTBUS OBITOBOM M MPOU3BOACTBEHHON
JESITEIbBHOCTH YEJIOBEKA, CBSA3aHHOM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOTOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAyKM M TEXHOJOTMM JUIs JaJbHEWIIero pa3BUTHUA YEJIOBEYECKOrO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MHOpPMAIHEe (PUIUIECKOTO
COJIEp)KaHUsI C KCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJOTHM, IPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJOTHH JJii TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUSI U UHTEPIIPETAIINH
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTath B TpyNIle C HCIOJHEHUEM pPAa3IUYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACIPENEATh AeTENbHOCTD
B HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHMBATH BKJIAJ Ka)XJO0ro W3
YYaCTHUKOB TPYIIIBI B pEHICHHE pacCMaTPUBAEMOM MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pa3zaen 1. HAYYHBIH METO/ IIO3HAHUS TIPUPO/IbI
. bubnuorexa [JOK
1.1 Hayunblii MeTOA O3HAHUS TPUPOBI 6 https://m.edsoo.ru/f16b68d7
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika 10 1 https://m.edso00.ru/f16b68d7
bu6nmoreka [JOK
22 Huramiia 10 https://m.edso00.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TaEporo Tena > 1 https://m.edso00.ru/f16b68d7
bu6mmoreka [IOK
2.4 1 1
3aKOHbI COXPAHCHIS B MCXaHHKe 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
. bubnmuorexa [JOK
| 1 1
3 OCHOBBI MOJIEKYJISIPHOKNHETHYECKON TEOPHUH ) https://m.edsoo.ru/fL6b68d7
3.2 Tepmonunamuka. TennoBble MalTuHbI 20 1 bubmmorexa [TOK

https://m.edsoo.ru/f16b68d7
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33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
' HIEPEXOIBI https://m.edsoo.ru/f16b68d7
Uroro mo pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
4.1 DUICKTPHHCCKOE H0J1C 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOsIHHBIN 27EKTPUUECKUN TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxi B pasmIHBIX cpesiax 0 https://m.edsoo.ru/f16b68d7
Uroro no pazneny o4
Pa3aen 5. DUBUYECKHUMN IPAKTUKYM
. bubnuorexa [JOK
>l dmsieckiil npakTikyM 16 16 https://m.eds00.ru/f16b68d7
Hroro no paszneny 16
bu6mmorexa [IOK
P 1
CICPBIHOC BpEMA 0 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoabnbie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marnutioe rtone 14 https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
12 SUCKTPOMArHHTHAS HHAYKLHS 13 1 https://m.eds00.ru/39859¢f1
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6nmoreka [JOK
21 Mexanurieckie koneOanis 10 https://m.eds00.ru/39859f1
bu6nmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.eds00.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJTHBI https://m.eds00.ru/39859ef1
bu6nmoreka [JOK
24 25 1
Onrika https://m.eds00.ru/39859f1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosret CTO

Hroro no pazneny

5 1

bubmuorexa [JOK
https://m.edso00.ru/39859ef1
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https://m.edsoo.ru/39859ef1
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Paznea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
41 K - I 1
OPHYCKYIFPHOTBOTHOBOM JLyalH3M ° https://m.edsoo.ru/39859¢ef1
bubmuorexa [JOK
4.2 (6))
HBHKa atoma > https://m.edsoo.ru/39859¢ef1
43 ®u3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHUI] https://m.eds00.ru/39859ef1
Utoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.eds00.ru/39859¢f1
Utoro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
A o 1 1
6 VISHHCCIHH HPAKCTHEYM 0 6 https://m.eds00.ru/39859¢f1
Wroro mo paszneny 16
Paznen 7. OBOBLIAIOILIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859ef1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
bu6mmorexa [IOK
P 10
CICPBHOC BpeMt https://m.eds00.ru/39859¢f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Koutpoasnubie IIpakTuyeckue p
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypchl
1 ®uszuka — pyHgaMeHTaIbHas HayKa O 1 bubnmnoreka [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO MO3HAHUS U METO/IbI 1 bu6mmorexa [IOK
nccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCe
3 o3HaHuA npupoasl. Habaronenue u 1 bubnmorexa LOK
PHPOJIBL. https://m.edso0o.ru/34c49931
HKCIEPUMEHT B (U3UKE
4 Crnioco0rl n3mMepeHus: GU3NYECKUX 1 bubnuoreka [IOK
BEJIMUHMH https://m.edsoo.ru/ca2def03
AOCONIOTHAS U OTHOCHUTEILHAS
5 MOTPEIIHOCTH U3MEPEHUN 1 bubmmorera [TOK
p p https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BEIUYNH
MopenupoBanue B pusuke. Ponb u
MecTO (H3UKU B (POPMHUPOBAHUH
6 COB CM(I;HHOﬁ Ha(b }Il)oﬁ Ilc)a THUHBI 1 bubmmorexa [TOK
P i o P https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUYECKON JAESATEIHHOCTH
Jmoaen
Mexannueckoe aBmxenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh 1 bu6mmorexa [IOK
MEXaHUYECKOro ABMKeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4ll MEXaHUKU
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Panuyc-BekTop maTepuasbHON TOUKH,
€ro MPOEKIUU Ha OCH KOOPJIHHAT.

8 Tpaexropus. [lepemenienue. bubmmorexa [JOK
https://m.edso00.ru/30a108a5
CxopocTb. X mpoeKuuu Ha OCH
KOOpJIUHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE

9 neuxenue. ['paduyeckoe onrcanue bubnmoreka [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edso00.ru/89ba7190
JIBUKCHUS

10 CrnoxxeHue nepeMenieHni u bubnuorexa [JOK
ckopoctel. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bubnmnoreka [JOK
[IpsamosinHENHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSITHHBIM YCKOPEHUEM
I'paduueckoe onucanmue

12 MPSIMOJIMHENHOTO IBUKEHUS C bubmmorexa [IOK
HOCTOSHHEIM YCKOPEHHEM https://m.edso0.ru/b7560bbf
CBoOosHOe najieHue. Y cCKopeHue

13 CBOOOJTHOTO TIaJICHUS. 3aBUCUMOCTh bubmuorexa [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BPEMEHH U UX TpapuKu

14 JIBm>keHue Tena, OpOIIeHHOTO MO bu6mmorexa [IOK
YIJIOM K TOPU30HTY https://m.edso0.ru/71cbb4f5
KpuBonunerinoe 1BUXEHUE.

JIBr>KeHUE TI0 OKPYKHOCTH. Y TJIOBas
15 U JIUHENHas CKOpI())ZfB. Ilepuon n bubmmorexa [TOK

yacrora. [[eHTpocTpeMuTenbHOE U
MIOJTHOE YCKOPEHUE

https://m.edso0.ru/33196fbe
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KonTponbHas padbota no teme

bubmuorexa [JOK

16
"Kunemaruka" https://m.edso00.ru/1242f32e
IIepBb1it 3ak0H HbroTOHA.

17 NHepuuanpHble CUCTEMBI OTCUETA. bubnuoreka [IOK
[Tpuniun otHocuTenbHOCTH ["anunes. https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOZIEHCTBYIOIIIAS CUIIa. bubnnoreka [HOK
Bropoii 3akon Herotona. Macca https://m.edso00.ru/141d3837

19 BzaumoneiictBue ten. Tperuil 3akoH bu6mmoreka [IOK
HeroTona https://m.edsoo.ru/57dba505
[TpuHIMIT Cynepno3uiuu CUil.

20 P;)HIGHI/IG 38?;;qu’¢1 [IPUMEHEHNE bubnmorexa LOK

P https://m.edsoo.ru/bdf997fb
3akoHOB HploToHa
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJIICHTHOCTh TPABUTAIMOHHON U bubmmorexa [JOK
. P B https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl

29 Cuia TSKeCTu U yCKOpEeHHe bubnmnorexa [JOK
CBOOOHOTO Ta/IeHUs https://m.edso00.ru/22757f26
JIBrokeHre HeOECHBIX TeT U UX

23 HCKYCCTBEHHBIX CITYyTHUKOB. IlepBas bubnnorexka [JOK
KOCMMYECKasi CKOPOCThb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tela https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUABI CHI

P brp bubnmoreka [JOK
TpeHus. [IBuKeHne B KUIKOCTH U
25 https://m.edsoo.ru/1fa86499

rasze ¢ y4€ToM CHJIbI COIIPOTUBIICHUS
Cpensl

https://m.edsoo.ru/2cb29676
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Jasnenue. I'mapocraruueckoe

bubmuorexa [JOK

26 napienune. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubnunoreka HOK
27 [ToctynaTenbHO€E U BpalaTeabHOE bubnuoreka [IOK
JBU>)KEHUE TBEPJIOTO TEJIA https://m.edsoo.ru/2b95d57¢e
28 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bubmuorexa [JOK
Bpaienus. [1meuo cuibl https://m.edso00.ru/653d3459
CrnosxeHue cuil, MPUIOKEHHBIX K
29 TBEpAOMY Teny. LleHTp TsbxecTu Tena. bubnuorexa [JOK
VYcoBus paBHOBECHUS TBEPJIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Buner paBHOBecuUs
bu6mmoreka [IOK
30 Pemeriuc sazas https://m.edsoo.ru/dclcaacO
31 KonTponbnas pabota no teme bubnuorexa [JOK
"Tunamuka. CtaTuka TBEpaOro tena" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepuaibHOM TOYKH,
CUCTEMBI MaTepUATTbHBIX TOYCK.
32 LlenTp Macc cuCcTEMBI MaTepPHAIBHBIX bubmmorexa [OK
https://m.edsoo.ru/4bb8294b
Touek. TeopeMa 0 IBM>KEHUU ILIEHTPA
Mmacc
Nmiynbe cuiibl U H13BMEHEHUE
33 UMITYJIbCa Tella. 3aKOH COXPaHCHHUS bubmorexa HOK
https://m.edsoo.ru/13f0a221
UMITYyJTbCa. PeakTUBHOE JIBIKEHHE
MoMeHT uMItysibca MaTe€pUAIbHON
34 touku. [IpencraBienne o coxpaHeHUH bubnmnoreka [JOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
I10JIAX

https://m.edsoo.ru/d6532eb9
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bubmuorexa [JOK

35 Pemenue 3amau
A https://m.eds00.ru/f7706d63
PaGora cunbl Ha MajoM U Ha
36 KOHEYHOM IEPEMEILECHUH. bubnmoreka [JOK
I'paduaeckoe npeacraBiaeHne pabOTHI https://m.eds00.ru/913974c7
cHIIbl. MOIIHOCTH CHJIBI
Kunernueckas sueprus. Teopema 00
37 W3MEHEHUU KUHETUYECKOU YHEPTUI bubmmorexa LOK
. P https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[ToTeHnManbHBIC U HETIOTCHITNATLHBIC
38 cwibl. [loTeHmansHas SHEPrus bubnmorexa LOK
] prHt. https://m.edsoo.ru/554bafcc
Bropas kxocMuueckasi CKOpOCTh
Tpetsbst KocMu4eckast ckopocTb. CBsI3b
pabOThI HEMOTCHIIUATBHBIX CHJI C
39 W3MEHCHHEM MEXaHHYECKOH SHEepPTUn bubmorexa HOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUU
Yupyrue u He W€ CTOJIKHOBEHHUSI.
40 b E:II;GHI/IG Beynj };IFHH TSl BIeaTbHON bubmmorexa [JOK
P pHY s A https://m.edso00.ru/f30f43b6
KHUJIKOCTH
41 KonrtponbHas pabora no Teme bubnuoreka [IOK
"3aKOHBI COXpaHEHUS B MEXAHUKE" https://m.edsoo.ru/474e7c4a
Pa3BuTue npeacraBieHuii 0 npupoie
42 Ter1oThl. OCHOBHBIE MOJIOKEHUS bu6mmorexa [IOK
MKT. Tuddyszus. bpoyHosckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHE
CrtpoeHnue ra3000pa3HbIX, KUJIKUX U
bu6mmoreka [IOK
43 TBEPABIX TeJ. XapaKTep IBUKCHUS H

B3aHMMOJCHCTBHUS YaCTHUIl BEIISCTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazmepbl MOJIEKYJT (ATOMOB).

44 KomuuectBo BemectBa. IlocTosHHas bubmorexa HOK
- ’ https://m.edso00.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. bubnuoreka [IOK
[Tkana Henbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
4 P
0 cliieHie sanat https://m.eds00.ru/1531aba5
bubmuorexa [JOK
47 )4 iras. I’
ACIBHBIN Ta3. 1 a30BBIC SAKOHET https://m.edsoo.ru/1deb2367
48 YpaBHenue Menpeneena- bubnnoreka [JOK
Knaneiipona. Pemenue 3anau https://m.edso0o.ru/8d12c328
49 AbGcomtoTHas TemrepaTypa. 3akoH bubnnoreka [JOK
JanbpToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B UaeaabHOM rase ¢ bubnnorexa [HOK
MOCTOSIHHBIM KOJIMUECTBOM BeIlleCTBa https://m.edsoo.ru/68878d51
I'paduueckoe npecraBieHue
51 Hfog) OIICCCOB: i;;Te Ma, H30X0pa bubmorexa HOK
pont ' pMa, P, https://m.eds00.ru/1344327b
n3zobapa
bu6mmoreka [JOK
52 0 MKT
CHOBHOC ypapHerHe https://m.edso0.ru/c8094721
bu6mmoreka [IOK
53 P
CHICHHE saiad https://m.edso0.ru/10265a05
CBs13b aOCOMIOTHON TEMIIEpaTyphl
TEPMOJAVMHAMUYECKON CUCTEMBI CO
54 CpeIHEe KHHETUYECKON dHepruei https://m.edso0.ru/c38af875

MOCTYHATCIBbHOI'O TCIIJIOBOT'O
JIBIDKEHMS €€ 4acTHI]
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O0001IeHYE ¥ CUCTEMATU3 AU

bubmuorexa [JOK

95
3HaHuii no teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
56 KonrponsHas pabora o Teme bubnuoreka [IOK
"OcnoBsl MKT" https://m.edsoo.ru/13adad59
TepmoamHamMuueckas CUCTEMA.
3agaHue BHEMIHUX ycinoBui st T/
cucTtembl. BHelIHME U BHYTPEHHUE
o7 napametpsl. [Tapamerpst T/l cuctemsl bubmmorexa [JOK
PAMCTPEL. H1apametp https://m.edsoo.ru/5f8d38a3
KaK Cpe/IHHe 3HAYCHUS BEJTUYHH,
OIMCHIBAKOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMoAMHAMUKH.
58 Camornpou3sBojbHas penakcaius T/J] bubmorexa HOK
P p H https://m.edso0.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojens uieanbHOro ra3a B
59 TEpMOIUHAMUKE. Y CIOBUS bubmmorexa [IOK
P T https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJEIH
VYpasaenune MenaeneeBa-Knaneipona
60 u I1:.1,1 QXXEHUE NI BHYTpPEHHEH ’ bubmorexa HOK
P s yip https://m.edsoo.ru/bal1178d0
SHEPTUU
BeIpaxxenue i1 BHyTpEHHEN YHEPTUH
61 OJIHOATOMHOTO HJICAJTbHOTO Ta3a. bubnuotexa [JOK
KBazucrarnueckue u HecTaTUUECKUE https://m.edsoo.ru/acbcacl5
MPOIIECCHI
DOnemeHTapHas paboTa B
62 TepMoANHamMuKe. Berauciaenue bubnnoreka [JOK

paboTsl 1o rpaduky mnpoiecca Ha pV-
ararpaMmme

https://m.edso0.ru/741d5738
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Tennonepenaya xak crocod

63 W3MEHEHUs BHyTpeHHEeH sHepruun T/1 bubmmorexa [JOK
https://m.edso00.ru/3d734561
cUCTEMBI 0€3 coBepIIeHUs PadOThI
64 KonBekuusi, TEmIonpoBOIHOCTb, bubnnoreka HOK
U3JIy4eHUE https://m.edso0.ru/157b54cd
KommuectBo TennoTel. TemioéMKOCTh
65 Tena. Y ienpHas u MOJIsipHas bubnnoreka [HOK
TEIUIOEMKOCTH BEIIECTBA. Y IeJIbHAs https://m.eds00.ru/7ba67355
TEIJI0Ta CTOPAHMSI TOILJIUBA
66 Pacuér xonnyecTBa TEIIIOTHI IPU bubnuorexa [JOK
Terionepenaye https://m.edsoo.ru/ldb5ad4e
67 [TonsTre 06 aquabaTHOM mporiecce. bubnuorexa [JOK
[TepBrlii 3aKOH TEPMOAMHAMUKHU https://m.eds00.ru/d8098824
KonuuecTBo TemnoTs! u paboTa kKak
68 MepbI U3MEHEHHs BHYTPEHHEN Bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
sHepruu T/I cucremsl
Brtopoii 3ak0H TepMOJIMHAMUKY AJIs
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
npoueccoB. HeobpaTtumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bu6mmoreka [IOK
MammuH. KITJ] https://m.edso0.ru/2e945513
71 Maxkcumanbsroe 3Hadenre KIT. Iuxn bu6mmorexa [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmorexa [IOK
72 Pemterne safas https://m.edsoo.ru/b3efal8b
73 DKOJIOTHYECKHE aCIICKTHI bubmuorexa [JOK

HCITOJIBb30BaHHUA TCIIJIOBBIX

https://m.edso0.ru/9867aaa7
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nsurareiseil. TernoBoe 3arpsi3HEHNE
OKpY>Karollen cpeibl

74 Pemenue 3anau bubmmorexa [JOK
https://m.edsoo.ru/c8c70432
O0001IeHNE U CUCTEMATH3AIUA
75 3HaHu# 1o Teme "TepmoauHaMuka buGnnorexa LIOK
P ' https://m.edso0.ru/28d62b3f
TennoBbie MalIMHEL
KontponbHas paboTa mo teme
76 "TepmoanHamuka. TermioBsie bubmorexa [IOK
P . ) https://m.edsoo.ru/1b6e26c5
MaIlIHBI
[TapooGpa3oBaHue U KOHICHCAITHS.
77 Ucnapenne u kumnenue. Y nenbHast bubmorexa [IOK
P ' https://m.eds00.ru/6f8e6777
TeII0Ta mapooOpa3oBaHUs
Hacplmennble 1 HeHACBIIEHHBIE
napbl. KauecTBeHHas 3aBUCHMOCTh
IUIOTHOCTH M JaBJIE€HUS HACBIIIEHHOTO
78 rapa oT TeEMIIEpaTypsl, UX bubnuoreka [IOK
HE3aBUCUMOCTEL OT 00BhEMA https://m.edsoo.ru/f5¢c17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT JIaBJICHUS B
KUIKOCTH
79 BrnaxxaocTts Bo3ayxa. AGCOTIOTHAS U bubnunorexa [JOK
OTHOCHUTEIbHAS BIAKHOCTH https://m.edsoo.ru/30ebbb79
bubmuorexa [JOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95ff3
Tsépnoe teno. Kpucrammueckne u
bubmuorexa [JOK
81 amopdHbIe Tena. AHU30TPOMIHS

CBOICTB KpHUCTAJJIOB

https://m.edso0.ru/20a88a03



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03

[InnaBneHue n KpUCTATUIU3ALIMSL.

bubmuorexa [JOK
82 V nenpHas TEIUIOoTa IJIaBJICHUS.
https://m.edsoo.ru/6ee91e9f
CyOmumariust
Hedopmaru TBEpIOTO TENA.

83 Pactskenne u cxxatue. CaBur. bubmuorexa [JOK
Monyinb HOura. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TennoBoe paclIMpeHue KUJIKOCTEN U
TBEPABIX TEI. AHTAPMOHU3M bubmuorexa [JOK

84 .

TEIUIOBBIX KOJeOaHnil yacTHI] https://m.edsoo.ru/7ba5edf2
BEIIeCTBA

85 [IpeobpazoBanue 3Hepruu B (ha30BBIX bubnnoreka [JOK
rnepexonax https://m.eds00.ru/97a0672f

bubmuorexa [JOK

86 % 0

PABHCHIE TEILIOBOTO bananea https://m.edsoo.ru/ab1521fb
bu6mmoreka [JOK

87 P

cHicHme sajat https://m.edso0.ru/8ab7f40d
[ToBepxXHOCTHOE HATSIKEHHE.

88 Kanunnspuseie sanenus. Jlapnenue bubnuoreka [IOK
MOJT UCKPUBJIEHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlamtaca
O060061IeHre U cucTeMaTH3alus

89 3HaHu# no TeMe "ArperaTHbie bubnmnoreka [JOK
coctosiHMA BenlecTBa. @a3oBbie https://m.eds00.ru/0b52575¢c
nepexoanr”

KonTponbHas pabota mo Teme
" bubnmoreka [JOK
90 ArperaTHbl€ COCTOSIHUS BEILIECTBA.

®da3zoBble Iepexoan"”

https://m.edsoo.ru/7dc2a739
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OnexTpu3anus Tea U €€ IposBICHUS.
DIekTpuyeckui 3apsij. [IBa Buaa

bubmuoreka [JOK

91 .
STICKTPHHACCIUX 3apAA0B https://m.edsoo.ru/laff445f
[IpoBOAHMKY, TUINEKTPUKU U
MOJIYTIPOBOTHUKH
DneMeHTapHBIN AEKTPUIECKUI
92 3apsj. 3aKOH COXpaHEHUs bubmmorera LOK
DA P https://m.edsoo.ru/f49afd24
ANEKTPUYECKOTO 3apsaa
93 B3anmoneiicteue 3apsanoB. Toueunsie bubnnoreka [JOK
3apsanbl. 3akon Kynona https://m.eds00.ru/445b7746
bubmuoreka [JOK
94 Pemenue 3amau https://m.edso0.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 Onexrpuueckoe none. Ero nelicteue bubnnorexa [HOK
Ha JJIEKTPUYECKUE 3aps/bl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB AIIEKTPUYECKOro
nosist. [Tpo6uslit 3apsia. JIunun
96 HaIpsHKEHHOCTH 3JIEKTPUUECKOTO bubmmorexa [OK
P P https://m.edso00.ru/3dac6957
noist. OTHOPOJIHOE IIEKTPUUECKOE
rnoJse
[ToreHimanbHOCTH
97 AIEKTPOCTATUUECKOTO 1oJIsl. Pa3zHOCTh bubmorexa HOK
P ’ https://m.eds00.ru/80021447
MOTEHIIUAJIOB U HAMPsDKEHUE
[ToTennmanpHas YHEPTUS 3apsiia B
98 AIEKTPOCTATUUECKOM II0JIE. bubnmoreka [JOK

[ToreHiman 3J1eKTPOCTaTUYECKOTO
oSt

https://m.edsoo.ru/af5fa389
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CBs13b HaNPSYKEHHOCTHU NOJIS U

99 A3HOCTH MOTCHITUAJIOB JIJIS bubmmorexa [JOK
P 1 A https://m.edso0.ru/df7a6838
AJIEKTPOCTATHYECKOTO OIS
100 [IpuHIuI cyneprno3unumn bubnuoreka [IOK
JIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [IOK
101 P
0 CHICHHE Sala https://m.eds00.ru/5a582263
102 ITone Toueunoro 3apsaa. [lome bubnnoreka [JOK
PaBHOMEPHO 3apsDKEHHOU chephl https://m.edso00.ru/b297b5c3
[Tone paBHOMEPHO 3apsSHKEHHOTO 110
103 00béMy 1mrapa. ITose paBHOMEpHO bubmorexa LHOK
Y P i P . 3 https://m.edsoo.ru/f7a665ee
3apsSOKCHHON OECKOHEYHOM IITOCKOCTH
104 [IpOBOHMKY B 3EKTPOCTATHYECKOM bubnnorexa [HOK
1oJje. Y CjaoBUe PaBHOBECHS 3apsi/I0B https://m.edso00.ru/32405eab
105 JIMDIEKTPUKY U TIOJIYTIPOBOHUKH B bubnunorexa [JOK
3JIEKTPOCTATUYECKOM I10JIE https://m.edso00.ru/060ebab5
Kongencarop. DneKTpo€MKOCTh
106 KOHJIEHCATOpa. DJIEKTPOEMKOCTh bubmmorexa [JOK
a pa. p https://m.eds00.ru/845b4{73
IIJIOCKOTO KOHAEHCAaTopa
107 [TapamrensHOE COEUHEHNE bubnnorexka [JOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnemoBarensHOE COETUHEHE bubmuorexa [JOK
KOHJICHCAaTOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKEHHOTO KOHJIEHCATopa bubmmorexa [JOK
P P A P https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2ach5

https://m.edso0.ru/27434040
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JIBr>keHUE 3apsiKEHHOM YacCTULIBI B

bubmuorexa [JOK

111
OJIHOPOJIHOM 3JIEKTPUUECKOM TT0JIe https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
O06001IeHNe U CUCTEMATU3AIIHS
113 3HaHUH MO TeMe "DIEKTPUUIECKOoe bubmmorexa [JOK
; P https://m.eds00.ru/5752603f
noie
114 KonrponsHas pabora o Teme bubmumorexa [IOK
"DnekTpuueckoe nosie" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTossHHBIN TOK.
115 VYcnoBust cyiiecTBOBaHUS bubmmorexa [JOK
yu https://m.eds00.ru/233311b5
MTOCTOSIHHOTO JIEKTPUUECKOT0 TOKA
116 Hctounuku Toka. Hanpsbkenue u bubnnoreka [JOK
OJIC https://m.edso0.ru/0839a115
117 3axkoH Oma 111 y4acTKa LEeIH. bubimmoreka [JOK
DNEKTPUUECKOE CONIPOTUBIICHHE https://m.edsoo.ru/f14f251e
3aBUCUMOCTh COIIPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHUKA OT €0 bubnnorexka [JOK
JUTMHBI ¥ TUIOIIAIN ONEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUeHUs
119 VY nenpHOE COMPOTHUBIICHHUE BEIIECTBA. bu6mmoreka [JOK
Pemenne 3anau https://m.eds00.ru/437f8300
[TocnenoBarenpHOE, TapaIETBLHOE,
120 CMENIaHHOE COEUHEHNE bubmmorexa LIOK
A https://m.edso00.ru/236f7e07
MIPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
. bubnuotexa [JOK
121 aneKkTpuyeckux uemnei. [Ipasuna

Kupxroga

https://m.edso0.ru/1794cf37
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bubmuorexa [JOK

122 P
ClicHue sajad https://m.eds00.ru/3881b469
123 PaGora snekTpuyeckoro Toka. 3akoH bubnmoreka [JOK
Hxoyna —Jlenua https://m.edsoo.ru/a3605c5¢c
bubmuoreka [JOK
124 Pemenne sanas https://m.edso0.ru/6761bf0f
MOIHOCTB 3JIEKTPUYECKOTO TOKA.
125 TerroBass MOIITHOCTH, BRIJIC/IsIEMAast Ha bubmorexa [JOK
’ https://m.eds00.ru/99750a6f
pesucrope
bu6mmorexa [IOK
126 P
CILICHHE 3a/a1 https://m.edsoo.ru/eb72fc24
197 O/J1C u BHyTpEeHHEE CONPOTUBIICHUE bubnuorexa [JOK
HCTOYHHMKA TOKa https://m.edsoo.ru/72d453af
128 3axon OMa i OJIHOM (3aMKHYTO ) bubnnoreka [JOK
BJIEKTPUYECKON e https://m.edsoo.ru/221f40fb
bu6mmoreka [JOK
129 P
CHICHUE 3371 https://m.edso0.ru/35800679
bu6mmoreka [JOK
1 M
30 OIHOCTL HCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 K
OPOTKOC 3aMbIKaHHE https://m.edso0.ru/546f5632
132 Konnencarop B 1ienu mocTOSSHHOTO bubmuorexa [JOK
TOKa https://m.edso0.ru/35368f3¢
bubmuorexa [JOK
133 P
CILICHHE 32724 https://m.edso0.ru/4410cef0
134 Pemrenue 3agau no reme bubnmnoreka [JOK

"TIoCTOSIHHBIN IEKTPUUECKUI TOK"

https://m.edsoo.ru/a7340a29
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135 Pemrenue 3agau o reme bubnmoreka [JOK
"ITocTOSAHHBIN NEKTPUUECKUN TOK" https://m.edso00.ru/744261b8
136 Pemenue 3anau mo reme bubmuorexa [JOK
"IIoCTOSHHBIN 1EKTPUUECKUH TOK" https://m.edso00.ru/eb5d4687
O60061eHre U cucTeMaTH3alus
137 3HaHui o Teme "[locTosHHBIHI bubmmorexa LIOK
. " https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
138 KonTponbhas pabota mo teme bubnuorexa [JOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edso00.ru/1885ddf1
DnexTpuyeckas IpoBOAUMOCTh
139 a3JII:‘E)HI)IX BC efTB f;lneK WYCCKUIT bubmorexa LIOK
P HHECTB: P https://m.edsoo.ru/da794295
TOK B MeTayiaXx. CBEpXMpOBOANMOCTD
DNEeKTpUYECKH TOK B pacTBOpax U
140 acIyIaBax JIEKTPOJIMTOB. 3aKOHBI Bubmiorexa LIOK
P p ' https://m.edso00.ru/4b423491
®Dapages 1S AIEKTPoIn3a
bu6mmoreka [JOK
141 C) i !
JICKTPHHICCKHI TOK B Tasax. LUasma https://m.eds00.ru/92d92f76
142 ONEKTPUYECKUN TOK B BAaKyyMe. bubnuoreka [IOK
BakyymHble npu6opsl https://m.edso00.ru/2E+160
143 DNEeKTpUUYECKU TOK B bubnnorexka [JOK
MIOJIYITPOBOXHUKAX https://m.edsoo.ru/ab61c660
bu6mmorexa [IOK
144 IT ¢
OJIYTPOBOMFHIOBRIC HPHOOPE! https://m.eds00.ru/83622200
Pu3nYeCcKuil NPAKTUKYM IO TEME
"N3mepeHue cuibl TOKa 1
bu6mmorexa [IOK
145 HaIpPSDKEHUS B LIENU TIOCTOSIHHOTO

TOKa IIpHU MOMOIIN aHAJIOTOBBIX U
LII/I(I)pOBLIX HU3MCPUTCIIbHBIX

https://m.edsoo.ru/5643ea56
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npubopoB" uinn "3HaKOMCTBO €
nudpoBoii maboparopueii o Gpu3nKe.
[Tpumeps! u3mepenus GU3MUECKUX
BEJIMYUH MIPU ITOMOIIU
KOMIIBIOTEPHBIX IATYUKOB"

@uU3NYECKU PAKTUKYM 110 TEME
"M3y4yeHrne HepaBHOMEPHOTO
JBUKEHUS C LIETIBIO OIIPEIENICHUs
MTHOBEHHOM cKopocTh"

bubmuoreka [JOK
https://m.edsoo.ru/f6292f5f

147

148

149

150

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JIBMDKEHHMH 110 HAKJIOHHOM IJIOCKOCTH"
und "UccienoBanue 3aBUCUMOCTH
IIyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBHKEHHUH"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"M3MepeHne yCKOpeHHst CBOOOIHOTO
najgeHus" win "M3yueHue ABUKEHUS
Tena, OpOIIEHHOT0 FOPU30HTAIBHO"

Pu3HYECKUl IPAKTUKYM I10 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPY>KHOCTH C ITIOCTOSIHHOH 110
MOJIYJIIO CKOPOCTBIO" MIIN
"HccnenoBanue 3aBUCMMOCTH
nepuojia oOpalieHus KOHUYECKOro
MasiITHUKA OT €ro MmapaMeTpoB"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepeHune paBHOAECHCTBYIOLIEH

bu6mmorexa [IOK
https://m.eds00.ru/6960b6ef

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

bubmuorexa [JOK
https://m.edsoo.ru/bcf53514

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84
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CHWJIBI TIPU ABMKEHUU OpycKa 1o
HaKJIOHHOM TJIOCKOCTHU" WIIN
"I[IpoBepka rurnoTe3sl O
HE3aBHCHUMOCTH BPEMEHU JABM)KCHUS
Opycka 1o HaKJIOHHOM IIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

DU3NYECKUI TPAKTUKYM 10 TEME
"UccaeqoBanue 3aBUCUMOCTH CHUJI
yIPYTrOCTH, BOZHUKAIOIIUX B MPYKUHE
U PE3MHOBOM 00pasIle, OT UX
nedopmanuu” wim "U3ydenue
JBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKHUI
ooK"

bubmuorexa [JOK
https://m.edsoo.ru/b55b81al

152

du3nuecKuil MPakTUKYM 110 TEMe
"N3mepenue ko3P PuIeHTa TpeHus
M0 BEJTMYUHE YTIIOBOTO

k03 durmenta 3asucumoctu Frp(N)"
nnu "HcciaenoBanue OBUKEHUS
OpycKa 10 HaKJIOHHOH MJIOCKOCTH C
NEePEMEHHBIM KO3 UIIMEHTOM
TpeHus" wim "M3yuenune nBrxeHus
rpy3a Ha Bajlly ¢ TpeHHEM"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

Pu3nYeCcKUil NPAKTUKYM IO TEME
"HccnenoBanue ycloBUH paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpameHus" uin "KoHncrpynposanne
KPOHIITEHOB U pacy€T CUII
ynpyrocta" win "M3yuenue

bu6mmorexa [IOK
https://m.edsoo.ru/4a04f4{7
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YCTOMYHMBOCTH TBEPJOTO TEINA,
HMMEIOILETO0 TUIOIA/lb ONOPHI"

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena 1o
TopMo3HoMy nyTu" win "M3mepenne
CHWJIBI TATH, CKOPOCTU MOJIENH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHUE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
unu "HccnenoBaHue cCoOXpaHeHuUs
UMITYJIbCA TIPU YIIPYTOM
B3auMozeicTBuu" win "M3mepenue
KUHETUYECKON YHEPIUM Tea Mo
TOPMO3HOMY ITyTH"

bu6mmorexa [IOK
https://m.edsoo.ru/856fb28e

155

Ou3nyeckuil MpakTUKyM IO TeMe
"N3y4yeHne n30TepMHUECKOro
nporecca (peKOMEH/10BaHO
WCIIOIb30BaHNE IUPPOBOH
naboparopun)" win "MU3zyuenue
M30XOPHOTO Ipolecca’ uimn
"N3y4yenne n3obapHoro npoiecca”
nnu "lIIpoBepka ypaBHEHUsS
cocTOsIHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepenue yaenpHon
TertoémMikoctu" nim "MccnenoBanue
rpoliiecca OCThIBaHUS BelllecTBa" MU
"UccnenoBanue aqnadaTHOroO
npouecca" wim "M3yuenue

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faa6l
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B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
U TeMIepaTypbl KUIICHUS )KUIKOCTEH"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpHOCTEN
UCHapEeHUs KUAKOCTEN" Uiu
"M3mepeHue yaenbHOM TENI0ThI
naBieHus apaa" uim "Usyuenue
CBOMCTB HAaCBIIICHHBIX NTApOB" MU
"N3mepenue abCOTOTHON BIAKHOCTH
BO3/lyXa U OLIEHKA Macchl IapoB B
nomenieHuun". M3mepenue

KO3 PHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

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

158

159

du3nuecKuil MPakTUKYM 110 TEMe
"HaGmtoienre mpeBpalieHust SJHEpruu
3apsKEHHOT0 KOHEHCAaTopa B
SHEPTUIO U3TYYEHUs CBETOIMoAa" UIu
"N3yueHue nNpoTeKaHus TOKa B LIETIH,
coJieprKalle KoHaeHcarop' win
"Pacrnipenienenue pa3HOCTH
MOTEHINAJIOB (HANPSDKEHUS ) U
MIOCJIEI0BATEIBHOM COEIMHEHUHT
KOHJIEHCATOpOB"

@u3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepenue yaenpHOoro
COIPOTHBIIEHUS IPOBOIHUKOB'" HIIN

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

bu6mmorexa [IOK
https://m.edso00.ru/2b179d98
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"HccneaoBanue 3aBUCUMOCTH CUJIBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITBI
HakaiuBaHusg"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habumroienue amekTponusa’ win
"N3mepenue 3apsiia OTHOBAJIEHTHOTO
noHa" unu "Hccnenosanue

bubmuoreka [JOK

160
3aBUCUMOCTH CONPOTUBIICHUS https://m.edso00.ru/64b6e901
TEPMOPE3UCTOPa OT TemIepaTypsl”
nnu "CHsATHE BOJIbT-aMIIEPHOU
XapaKTEePUCTUKU quoaa”
PesepBusblii ypok. O000IIEHNE 1
161 CI/ICTI;)MaTI/IL’»Zp Wsl 3HAHUH 110 TeMe bubmorexa HOK
" H,, https://m.edsoo.ru/ed017d93
Kunematuka
PesepubIiil ypok. O6006111eHIE 1
162 CI/ICTEM&TPIBZP Ysl 3HAaHUH TI0 TeMe bubmmorexa [TOK
" ,,H https://m.eds00.ru/3149956b
JnHamuka
PesepubIil ypok. O6006111eHIE 1
163 CI/ICTEMaTI/I?;Zp WSl 3HAHUH TI0 TeMe bubmiorexa LOK
" B " https://m.edso0.ru/0f9752ac
Craruka TBEpAOrO Tea
PesepBHrlit ypok. O60011IeHNE 1
164 CI/ICTI;MaTI/I?;Zp WSl 3HAHUU IO TEME bubmiorexa LOK
" B " https://m.edso0.ru/6c0df9cc
3aKOHBI COXPAHECHUS B MEXaHHUKE
PesepBHrlit ypok. O6001IeHNE U
165 CUCTEMaTHU3allis 3HAaHUM 110 TEME bubnmoreka [JOK
"OCHOBBI MOJIEKYJIIPHOKMHETHYECKOM https://m.edsoo.ru/de148976
teopun"
166 PezepBHblit ypok. O600111eHNE U bubmmoreka [IOK

CHCTeMaTHu3allus 3HaHUH 110 TeMe

https://m.edsoo.ru/Obcc77cl
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"Tepmoaunamuka. TennoBbie
MaluuHb!"

PesepBHelil ypok. O000IICHHE 1

167 CHCTEeMaTHu3allMsl 3HAHUH 110 TeMe 1 bubmuorexa [JOK
"ArperatHbieé COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBbIe nIepexoab"

PesepBusblii ypok. O0001IEHHE 1
168 CI/ICTIe)MaTma}l’p Ust 3HaHHfIHl 10 TEME 1 bubmmorexa [IOK
" B " https://m.edso0.ru/f2381c0c
DNeKTpUYECcKoe moJie
PesepBusblii ypok. O0001IEHNE 1
P P iﬂ bubmuorexa [JOK

169 cUCTEMATHU3AalNs 3HAHUH 10 TEME 1

" o . " https://m.edsoo.ru/3cae6dal
IToCTOSTHHBIN 3JIEKTPUYECKHIA TOK
PesepBusblii ypok. O000IIEHNE 1

170 CI/ICTI;)MaTI/ISZ.’p Ut 3HaHPII>'IHl 10 TEME 1 bubmmorexa [TOK

" B " https://m.edsoo.ru/cc7681d4
Toku B pa3nu4HBIX cpenax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
B3anmoneiicTBre MOCTOSTHHBIX

1 MarHuTOB ¥ IIPOBOJTHUKOB C TOKOM 1 bubmorexa HOK

poBOA ’ https://m.eds00.ru/487a8593
MarnutHoe nose. ['unoreza Ammnepa
BekTop MarHuTHOM MHAYKIIHH.

5 [IpuHuun cyneprno3unumn 1 bubnuorexa [JOK
MAarHUTHBIX moJied. Jlnnuu https://m.edsoo.ru/4clabcch
MarHUTHON HHTYKIIUU

3 MarauTHO€E 1oJIe MPOBOJIHUKA C 1 bubnuorexa [JOK
ToKOM. OnbIT DpcTena https://m.edsoo.ru/d35d5262

4 Cuna Amriepa, e€ HampaBJICHUE U 1 bu6mmoreka [JOK
MOZYJIb https://m.edso00.ru/26d9c5ba

bu6mmoreka [JOK

) Pemenue 3ana 1

HHICHHE 3aAa4 https://m.edsoo.ru/a37a0c21

5 IIpumenenue 3akoHa Amnepa. 1 bubnuoreka [IOK
DNeKTPOU3MEpPUTENHHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U

7 MOAYJb. JIBUKEHUE 3apsSKEHHOMN 1 bubnnoreka [JOK
YaCTHUILIbI B OJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose

bu6 OK
8 Pemenue 3amau 1 nbmmorexa I1

https://m.edsoo.ru/504e98c7
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bubmuorexa [JOK

9 Pao JI
aboTa CiIbt Jopeniia https://m.edsoo.ru/d518be4b
bu6mmoreka [IOK
10 P
cHieHme sa/at https://m.eds00.ru/93617bd9
MarauTHoOe I0JI€ B BEIIECTBE.
11 deppoMardeTuku, napa- u bubmmorexa [IOK
pp > 18P https://m.eds00.ru/30f9608
JIHaMarHEeTUKH
OcHOBHBIE CBOMCTBa
12 dheppomarnetukoB. [Ipumenenmne bubmorexa LHOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenue 3amaa mo reme bu6mmorexa [IOK
"MaruaurtHoe nomue" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agay mo teme bubmuorexa [JOK
"MaruautHoe nomue" https://m.edsoo.ru/41c4ae8a
SIBIIeHUE DIEKTPOMArHUTHOU
15 WH nu. [ToTox BekTOpa bubmorexa HOK
AL P https://m.edsoo.ru/b3efa0cl
MarHUTHON MHITYKITUN
bu6mmoreka [IOK
16
IAC unnyKipm https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU bubnuotexa [JOK
Dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekrpudeckoe noie. bubnuorexa [IOK
Toku @yko https://m.edsoo.ru/15abe140
19 OJIC uHAYKIMH B ABUKYIIUXCS bubnmnoreka [JOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
20 Pemenue 3amau bubmmorexa [TOK

https://m.edsoo.ru/4dfda618
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bubmuorexa [JOK

21 I1 JI
PABHIo SeHta https://m.eds00.ru/bbc22726
NunyktrnBHOCTE. Karymika
22 HH HYKTI/IBHOCTI/I B eriII/IIH bubmorexa HOK
YK H https://m.edsoo.ru/621eae9d
IMOCTOSIHHOTO TOKa
23 SAsnenue camounaykiuu. IC bubmuoreka [JOK
CaMOWHYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHUTHOTO MOJIS KaTYIIKU bu6mmoreka [IOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3c0ad11l
bubmuorexa [JOK
25 P
CHICHHE a1t https://m.edsoo0.ru/88f69d2b
O000I11IeHNE U CUCTEMATU3AIUS
26 3HAHUI 10 TEME bubnmorexa [IOK
" " https://m.eds00.ru/76484025
DneKTpoANHAMUKA
97 KonrtponbHas pabora no Teme bubnnoreka [JOK
"OnekTpoauHaMuka" https://m.edso0o.ru/8ae09b98
KomnebarennHas cucrema. Eub 10K
nOIMoTeEKa
28 CBo00O §] .
BODOITBIC KOJCHAHIA https://m.edsoo.ru/7c1db385
lMapmonuueckue koyeOaHus
Kunematuueckoe 1 JUHaAMHYECKOE
29 OITHCaHNe KOJIeOaTENbHBIX bubmorexa LOK
. https://m.eds00.ru/87ce9498
TBKECHUN
DHepreTudeckoe onrcanue. BeiBos
IAHAMHYECKOTO OIHUCAHUS
. bubnmnoreka [JOK
30 TapMOHHYECKHUX KOJICOaHUH U3 MX

OHEPTCTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHuA

https://m.edsoo.ru/e3c99692
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bubmuorexa [JOK

31 A OaHui
MIIHTY 23 H pasa Konebaui https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJieOaHUH.
[Teproa ManbIX CBOOOTHBIX
32 K0§e6aI1[{I/H‘/'I MaTeMaTI/I‘feCKOFO bubmoreia HOK
https://m.eds00.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHUM MPYKUHHOTO MasiTHUKA
3aTyxaromue KojieOaHusl.
33 BLIZX Z-II-IHBIG KOJIeOaHHS bubmorexa [JOK
YA ' https://m.edso00.ru/72e93d09
Pe3onanc
bu6mmoreka [IOK
34 A 0
BTOROICOARHA https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemenwue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenuus "Mexannyeckue
36 KOJIeOaHUs B MY3bIKaJIbHBIX bubmorexa HOK
'}'] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O06o001meHre U CHCTEMaTH3aIIHs
37 3HaHU 1o TeMe "MexaHuueckue bubmmorexa LIOK
. https://m.edsoo.ru/eb84182f
KoJieOaHms
DNeKTpOMarHuTHbIE KOJIeOaHusl. bubnuoreka [IOK
38 .
KonebaTtenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
39 aMIUIUTY/bI 3apsiia KOHAEHcaTopa C bubnnoreka [JOK
aMIUTATYJOM CUJIBI TOKA B https://m.edsoo.ru/093f9afl
KoJe0aTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnmuotexa [JOK

uJiealbHOM KoJiebaTeTbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543



https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543

3aTyxarollue IEKTPOMarHuTHbIE

41 KoJjieOaHus1. BeIHyK/1eHHbBIE bubmmorexa [JOK
] TR https://m.edso00.ru/5e668619
AJEKTPOMarHuTHbIE KoeOaHus
IlepemenHsbIi TOK. Pesucrop u
42 KOHJIGHCATOP B LM MEPEMEHHOTO bubmmorexa [JOK
P P https://m.eds00.ru/84836152
TOKa
43 Karyiika HHIYKTUBHOCTH B LIETIH bubnnoreka [HOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3axoH OMa 11 2JIEeKTPUYECKON Lienn bubnnorexa [HOK
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MOomHOCTh IEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U JIEVCTBYIOIIEE bubmorexa LHOK
YA g ot https://m.edsoo.ru/lcac6c4c
3HAYEHHUE CUIIBI TOKA M HAMPSHKEHUS
46 Pe3oHaHC B 35IeKTpUYECKOH 1eTH bubmorexa LHOK
P t https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 P
CHICHHC sanad https://m.edsoo.ru/a16836a4
Nneansubiif Tpancdopmatop.
48 [IpousBoacTBoO, nepenaya u bu6mmorexa [IOK
MoTpedIeHne YNEKTPUIECKONH https://m.edso0o.ru/f97418ae
SHEPIUU
DKOJOTHYECKHe PUCKU TIPU
MIPOU3BOJICTBE AIEKTPOIHEPTHH.
49 KynesTypa ncnonszoBanust bubmorexa LHOK
YARTYP . https://m.edso0.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3ZHU
b K
50 Pemenue 3amau nomorexa IO

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

51 P
ClicHue sajad https://m.edso0.ru/7cab59f8
O00011IeHIE U CUCTEMATU3AIUS
52 3HAHU 110 TEME bubmorexa LHOK
https://m.edsoo.ru/401024a9
"DJIeKTpOMarHuTHHIE KoeOanus "
MexaHnudeckue BOJHEL.
53 XapakTepUCTUKU MEXAHUYECKUX buGnnorexa LIOK
P P https://m.edsoo.ru/a58e109f
BOJIH
54 CBolicTBa MEXaHUYECKUX BOJIH bubnmorexa LOK
https://m.edsoo.ru/d9ae1000
bu6mmorexa [IOK
55 . X
3ByK. XapakTepHCTHKH 3BYKa https://m.edsoo.ru/138b6f09
56 Wudpassyk u ynprpassyk. LllymoBoe bubnnorexa [JOK
3arpsi3HEHUE OKPYKaroLIEH Cpeibl https://m.edso0.ru/7380038f
bu6mmoreka [IOK
57 P
clietme sajad https://m.edsoo.ru/cfd918bf
58 DNeKTPOMarHUTHBHIE BOJHBI. bubnmnoreka [JOK
N3nydeHune 371eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus EeKTPOMarHuTHBIX BOJIH. bubnuoreka [IOK
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana >eKTPOMarHUTHBIX BOJIH.
60 IIprnMeneHne 31EKTPOMArHUTHBIX bubmmorexa [TOK
p p https://m.edsoo.ru/49belf9e
BOJIH B TEXHHKE U OBITY
[TpuHIMITBI paTUOCBSI3N U
61 TeneBuaeHus. Pagnosokamust. bu6mmorexa [IOK

DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY’Karolllen cpebl

https://m.edso0.ru/9f96f1f8
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62 KonrponsHas pabora o Teme bubmumoreka [IOK
"Konebanus 1 BOIHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJIMHEIHOTO bubnunoreka HOK
pacnpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3a1au Ha mpuMeHeHNe
64 3aKOHA MPSIMOJIMHEHHOTO bubmorexa HOK
p https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHUs CBETa
65 Ortpaxenue ceera. [lnockoe bubnnorexa [HOK
3epkaino. Cdepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AOGCOTIOTHBIN
U OTHOCHUTEJILHBIN IMOKa3aTelh
66 npenomieHus. [TonHoe BHyTpeHHEE bubmorexa [JOK
p i = yIp https://m.edsoo.ru/bc2e55cd
otpaxkenue. [IpenenbHbIil yroa
MIOJIHOTO BHYTPEHHETO OTPAXKECHHS
Pemenue 3aga4 Ha npuMEHEHNE
67 3aKOHOB OTPAXXCHUS U MIPEIIOMIICHHUS bubmorexa HOK
P p https://m.edso0.ru/49d830a9
CBeTa
Xonx nydei B mpusme. Jlucnepcus
. bubmuorexa [JOK
68 cBeta. CIIOKHBIN cocTaB O€Ioro
https://m.edsoo.ru/d8elc3be
ceera. LlBer
69 JInn3bl. @OKyCHOE pacCTOsIHUE U bubnnorexka [JOK
ONITHYECKAsl CUJIa JIUH3BI https://m.eds00.ru/60441359
70 [Toctpoenue n3obpaxeHuit B TMH3aX bubnnoreka [JOK
U UX CUCTEMAX. Y BEIMUCHUE JIMH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHune
. bubnmoreka [JOK
71 M300paXKeHU, MOJTy4aeMBbIX C

IIOMOILBIO JTUH3

https://m.edsoo.ru/5a868f09
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bubmuorexa [JOK

12 r
1183 KA OITHcCKast chetema https://m.edsoo.ru/ecd480a2
Pemenue 3amau. IIpenensr
73 I I/IMeHI/IMoIc[TI/I recI))MHe HYECKON bubmorexa LHOK
P R https://m.edsoo.ru/cd174al0
OIITHUKU
74 CKopocCTh CBETA U METO/IbI €€ bubnmoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubmuorexa [JOK
;
> Jlucnepens caera https://m.edsoo.ru/lel6cc6e
bu6mmorexa [IOK
7 u
6 HTepgepenuus cera https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
77 HaAOJIOICHNUS MAKCUMYMOB U bubnmorexa LOK
™ https://m.edsoo.ru/c6416d48
MUHUMYMOB
bu6mmoreka [IOK
78 P
clietme sajad https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
79 I1
PHMEHEHHE HHTEp(epeHIIn https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80
Jladparuis ceeta https://m.edso00.ru/12ed04b5
81 JudpakimonHas peméTrka. Y cioBue bubnnorexka [JOK
HaOII0/IEHUS TTIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmorexa [IOK
2 P
8 ClHeHHe 3ajad https://m.edsoo.ru/d58c411a
83 [TonepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsapuzanus ceera https://m.edsoo.ru/e9890fe9
84 Pemenue 3agau bubmorexa HOK

https://m.edso0.ru/c56¢8158
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bubmuorexa [JOK

8 (CBETOBBIC ABIEHIL B NPHPOJE https://m.eds00.ru/0b36363d

86 O06o001IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHui o teme "OnTuka" https://m.edso0.ru/8a14748b

87 KonrponsHas pabora o Teme bubnuoreka [IOK
«OnTuka» https://m.edso00.ru/82315dd4
['panuIIBI TPUMEHUMOCTH

88 KJIACCUYECKOU MEXaHUKH. 3aKOHBI bubmuorexa [JOK
BJIEKTPOJVHAMUKHN U TPUHLIUIL https://m.edsoo.ru/c9bd77ch
OTHOCUTEILHOCTH

89 [TocTynatel cienuanbHOM TEOPUU bubmuoreka [JOK
OTHOCUTEIBLHOCTU https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
uHTepBai. [IpeobpazoBanus

90 Jlopenua. YcnoBue NIpUYUHHOCTH. bubnnorexka [JOK
OTHOCUTENBHOCTH https://m.edso0.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe1JIEHHE
BPEMEHHU U COKPAIICHUE TITUHBI

o1 DHeprusi U UMITYJIbC bubnuoteka [JOK
PEIATUBUCTCKON YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € 3HEpruen u

92 UMITYJIECOM PENSITUBUCTCKON bubmmorexa [OK

https://m.edsoo.ru/b6258ffa

YaCTHIIbI. DHEPTHUS TTOKOS

93 PaBHOBecHOE TEIIOBOE M3ITYUCHHE bubmmorexa [JOK

https://m.edsoo.ru/f54035a5
94 3axoH cMmeleHns Bunaa bubmmorexa [TOK

https://m.edsoo0.ru/1c5ff752
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95 I'unoreza M. I1nanka o KBaHTax. bubmuorexa [JOK
doToHEI https://m.edsoo.ru/a5ffa218
bubmuoreka [JOK
% DHEPIHi M MMIYIILC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdext. Onbiter A. T bubnuoreka [IOK
CrouneroBa. 3akoHbl (oTodddexra https://m.edsoo.ru/8c68e5h9
YpaBHeHue DUHIITEHA 115
98 dbotoaddekra. "KpacHas rpanuma" bubmmorexa LIOK
- P Patm https://m.edsoo.ru/01ef4556
dororddekra
99 Jasnenue ceera. Onbitsl [1. H. bu6mmorexa [IOK
JleGenena https://m.edso0.ru/64b4f966
. bubnuorexa [JOK
100 Bonxosere cokcTa HacTHlL https://m.edsoo.ru/f59cfcec
Bounns! ne bpoina. [imaa BOJIHEL ¢
101 b Oﬁﬂﬂlltd aiMe BI J(:)[6J'IaCTI/I ’ bubmorera [JOK
p p p N https://m.edsoo.ru/5df8bafl
TIOKAIMU3AINH IBUKYIIEHCS YaCTHIIBI
102 KopnyckynsapHoO-BOIHOBOH AyaIU3M bubmorera [JOK
PIHYCKYIAD Y https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTPOHOB Ha bubnnorexka [HOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Cnenudnka n3sMepeHuii B
104 MI/IKHOSI)I/I e COO"II“)HOIHGHI/ISI bubmorexa [JOK
POMHP L. https://m.edso0.ru/65783dec
Heonpenenénnoctei [ eiizendepra
bubmuorexa [JOK
105 Pemenme rpagucckux sanad https://m.edsoo.ru/e70195bd
106 Pemenue pacuéTHBIX 33124 bubmotexa [IOK

https://m.edsoo.ru/ee9b3182
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Konrponbnas pabora no remam:

" . bubnuorexa LIOK
107 OCHOBH“CTO ’ K"OpHyCKyMpHO- https://m.edsoo.ru/c3de891a
BOJIHOBOI1 JTyaliu3m
O aHUIO CTPOE
- TIBITHI 1;10 HCCIIEIOBaHU ° ;I;TOI:,:I BuGmiorexa LIOK
aToMa. L UlaneTapHai Monen https://m.edsoo.ru/312b750a
Pesepdopna
bu6mmoreka [IOK
109 Hoctynatet bopa https://m.edsoo.ru/404dfa9a
Buasl cniektpoB. CriekTp ypoBHE# bubnnoreka [JOK
110
SHEpPruU aToMa BOJAOpOAa https://m.edsoo.ru/cf74bl11a
111 CrioHTaHHOE U BBIHYKIEHHOE bubnuoreka [IOK
M3JIy4eHHUE CBETa https://m.eds00.ru/f945d85¢c
bu6mmoreka [IOK
112 Hlasep https://m.edso0o0.ru/2288a0c4
HyknonHas Mozens siipa
113 I'eiizen6epra-lBanenko. 3apsa u bubnnoreka [JOK
MAacCOBO€E YMCIIO sApa. M30Tomsl. https://m.edsoo.ru/34ada5de
PaanoakTHBHOCTD
3aKoH paJiMOaKTUBHOTO pacnaja.
Croii
» BOicTBa I/I(I)BHI/ISI/IpYIOIJ.IeFO Butmorexa LOK
HSIYHCHIBL DIMARAC https://m.edsoo.ru/aab98bef
PallMOaKTUBHOCTHU Ha KHUBBIE
opranusMsl. Jlozumerpus
DHeprus cBA3M HYKJIOHOB B SI7Ipe.
A .
nepHble cuiibl. JledekT Macchl BuGmiorexa [IOK
115 anpa. SnepHsle peakuuu. S nepHoie

peaktopsl. [Ipobnemsl
YIPaBISIEMOTO TEPMOSAIEPHOTO

https://m.edsoo.ru/ff1758d0
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CHUHTE3a. DKOJIOTUYECKUE aCTIEKThI
Pa3BUTHUSA AIEPHOMN SHEPTETUKU

Meroasl peructpauuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. yHgaMeHTanbHbIe

bubmuoreka [JOK

116 B3aUMOJICHCTBUS. baproHEI, ME30HEI
A p https://m.edsoo.ru/l1ac08abb
u nentonsl. [IpencraBnenue o
CrangapTtHoit moaenu. Kapk-
TJIFOOHHAs MOJIEITb aJJPOHOB
®usuka 3a npenenamu CtannapTHON
117 Moaenu. TéMHas maTtepust U TEMHAs bu6mmorexa [IOK
sHeprus. EnuHcTBo husnveckoit https://m.edsoo0.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS ACTPOHOMUHU. bubnuoreka [IOK
3HaueHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
119 00BSICHEHUS IPUPOJIbI KOCMUYECKHX bubnuoreka [IOK
00BEKTOB. MeToabI https://m.edso0.ru/39c44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONTHYECKHE
120 TEJIECKOMBI, PAAUOTEIIECKOMIEI bubmorexa [IOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro neda. Co3sesnus,
121 SIpKHE 3BE3/IbI, INIAHETHI, UX BUIUMOE bubmmorexa [TOK
P ’ ’ https://m.edsoo.ru/aac588eb
IBIOKEHHUE
Conneunas cucrema. CoJTHIIE.
bu6mmorexa [IOK
122 ConHeyHast akTUBHOCTE. M ICTOYHHK

sHeprun CoJiHLIA U 3BE3]

https://m.edso0.ru/22748eb4
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3BE3/bI, UX OCHOBHBIE
XapaKTepUCTHKH. J{narpamma

bubmuorexa [JOK

123
"CreKTpagbHbINA KIacc — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be3/1b1 TJIaBHOM bubmuorexa [JOK
IIOCJIEI0BATEIbHOCTH https://m.edsoo.ru/b3ch766¢
BuyTpennee crpoenue 3BE31.

CoBpeMeHHbIE PEACTABICHUS O
125 MIPOUCXOKJACHUH U IBOJIOLINH bubmmorexa [JOK
P A . 1 https://m.edsoo.ru/d09da494
ConHua u 3B€3/1. JTanbl XU3HU
3BE3]
Mnineunsiii [lyTe — Hamma ['anakTuka.
126 Turmel ramakTuk. YEpHBIC TBIPHI B bubmorexa HOK
- eP AbIP https://m.edsoo.ru/7cd10a0a
siIpax rajJjakTHK
Bcenennas. Pacimpenue

127 Bcenennoii. 3akon Xa66ma. Teopus bubnunoreka [JOK
bosbiioro B3psiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
M3ITy4eHUE

128 MacmraGHast cTpykTypa Beenennoil. bubnnorexka [JOK
MeraranakTuka https://m.edso0.ru/ce234633

129 Hepeménnrie mpobiembl bubnnorexka [HOK
aCTPOHOMUH https://m.edsoo.ru/d37d9ffe
Pu3NYECKU IPAKTUKYM I10 TEME
"HccnmeqoBanne MarHUTHOTO TTOJIS

130 MMOCTOSSHHBIX MAarHUTOB" HMITH bubmuorexa [JOK

"HccmeqoBanne CBOMCTB
(dheppoMaraeTukoB" UIU
"HccnenoBanue OelCTBUS

https://m.edsoo0.ru/67361aef
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MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" uim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa OT cuiibl TOKa" WU
"OnpeneneHue MarHUTHOM
MHIYKIIMM Ha OCHOBE U3MEPEHUS
cuibl Ammepa"

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

132

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue SIBICHHS
3J€KTPOMArHUTHON MHAYKUIUU" WIH
"Onpenenenue MHAYKIMU BUXPEBOTO
MarHuTHOTO 10"

https://m.edsoo.ru/c36658da

133

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBaHue IBIEHUS
camonHaykuu" uinm "Coopka
MOJIEH JIEKTPOMArHUTHOTO
reseparopa”

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

134

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mepenue nepuoia cCBOOOAHBIX
KoJIeOaHUH HUTSHOTO U NPY>KUHHOTO
MasiTHUKOB"

bu6mmoreka [IOK
https://m.edso0.ru/5d159d35

135

@u3NYeCKUil IPAKTUKYM IO TEME
"[IpeobpazoBaHue YHEPTUH B
MPY’KUHHOM MasTHHKE"

bu6mmorexa [IOK
https://m.edsoo.ru/a28026bd

136

@uU3NYECKUI IPAKTUKYM IO TEME
"UccnenoBanne mepeMeHHOTO TOKa
yepes MoCIeJ0BaTeIbHO

bu6mmoreka [JOK
https://m.edsoo.ru/89dc2d90
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COEAMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ pe3ucTop" WiIn
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B 1IEMH MEPEMEHHOI0 TOKa"

137

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

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

138

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue nokaszatess
MPEJIOMJICHUS CTEKIIA" WK
"TTony4yenne n300pakeHNS B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JUH3BI"

bu6mmorexa [IOK
https://m.edsoo.ru/42569eal

139

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH
(hOKYCHOTO pacCcTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUIKUX JIUH3)" WK
"N3mepeHne pOKyCHOTO pacCTOSIHUS
paccenBaroIIMX JIUH3"

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

140

@uU3NYECKUI NPAKTUKYM II0 TEME
"HaGmronenue aqudpakuuu,
UHTEepEPEHIINH U TOISIPU3ALIH
cBeTa"

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

141

@u3NYeCKUil IPAKTUKYM IO TEME
"OnpeneneHre UMITyJIbCa U SDHEPTUU
PENATUBUCTCKUX YacTUIl (110
¢dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

bu6mmorexa [IOK
https://m.edso0.ru/63756¢c47
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142

143

144

145

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinuou [linanka Ha
OCHOBE HCCIICZIOBAHUS
dbotodrddexra" i "Uccnenopanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMO]1 OT HalpsLKeHus"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue cekTpa
pa3peKEHHOTO aTOMApPHOTO
BOJIOPOJa M U3MEPEHUE TTOCTOSTHHON
PunGepra"

Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanue paroakKTUBHOTO
(hoHa ¢ UCIoJIb30BaHUEM J03UMeTpa"
win "M3ydenue nornomienus oeta-
YaCTHII aTFOMAHUEM"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HaOmronenust 3BE31HOrO HEOa
HEBOOPYXEHHBIM TJIa30M C
HCI0JIb30BaHUEM KOMIBIOTEPHBIX
MIPUJIOKEHUHN JUIS ONIPECIICHUS
IIOJIOKEHHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro Mnoixymapus u
spkue 3BE3b1" unu "Habmonenus B
teneckon JIyHbl, miaxer,
TYMaHHOCTEH U 3BE3AHBIX
CKoIJIeHuI"

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/c3dabe6e

bu6mmoreka [JOK
https://m.edso00.ru/1072021e
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O06o001IeHre U cHCTeMaTH3aIus
3HaHu#. Ponb pu3uku u actpoHOMUH
B PKOHOMHYECKOMH,

bubmuoreka [JOK

146 . N
TEXHOJIOTHYSCKOM, COIMATbHON 1 https://m.edsoo.ru/ad6ddeed
ATUYECKOH cdhepax NesaTeTbHOCTH
YeJIoBeKa
O06o001IeHNEe U CHCTEMATH3ALIHS
147 3HaHui. Posb ¥ MecTO GU3UKH U bubimmoreka [IOK
aCTPOHOMUU B COBPEMEHHOM https://m.edso00.ru/18f19f7c
HAy4YHOU KapTUHE MUpa
O06001IeHNEe U CUCTEMATU3AIIHS
3HaHui. Ponb pusmdeckoit Teopuu B
OPMHPOBAaHUH TMPEJCTABICHUH O
148 gngnqerzmoﬁ Ka TEIHC MHpa, MECTO bubmorexa LHOK
o ap P, https://m.edso0.ru/e7d400f4
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
PSAIY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUN O IPUPOJIC
149 O06o011eHne U cucTeMaTU3aIus bubmmoreka [IOK
3HaHui o teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001eHre U CHCTEMAaTH3aIIHS bubmuorexa [JOK
3HaHu# 1mo treme "Jlnnamuka" https://m.edsoo.ru/2dfbafcs
O06001IeHre U CUCTEMATU3 A
152 3HaHuH 110 TeMe "CTaTHuKa TBEPIAOTO bubmmorexa [TOK
" P https://m.edso0.ru/3cca482e
Tena
O06o001meHre 1 CHCTEMaTH3aIIHS
. " bubnmuotexa [JOK
153 3HAHUM 1O TeMme "3aKOHBI

COXpaHEHHUs B MEXaHUKe"

https://m.edsoo.ru/32a4d1a0
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O00011IeHIE U CUCTEMATHU3ALIS
3ga”ui 1o TeMe "OCHOBEI

bubmuorexa [JOK

154
MOJIEKYJIAPHO-KMHETUYECKOMN https://m.edsoo.ru/ed440ca8
Teopun"
O00011IeHIE U CUCTEMATHU3ALIS
155 3HaHu# 1o Teme "TepmoauHaMuka Bubmiorexa LIOK
,P ' https://m.eds00.ru/c63f7c10
TemoBbIe MAllIUHBL
O000111eH1E U CUCTEMATHU3ALIMS
156 3HaHU# Mo TeMe "ArperaTHbie bubnnoreka [JOK
coctosuud Beniecta. ®a3oBEIe https://m.edsoo.ru/1d36b5b1
nepexopl"
O00011IeHIE U CUCTEMATU3AIUS
157 3HAHUHU 110 TeMe "DIIEKTPUUECKOE Bubmzorexa LIOK
" P https://m.edsoo.ru/3bf0def9
noJie
O000I11IeHNE U CUCTEMATU3AIUS
158 3gaHui mo teMe "TlocToAHHBII Bubmzorexa LIOK
N " https://m.eds00.ru/71453ee6
ANEKTPUYECKUIN TOK
O000I11IeHNE U CUCTEMATHU3AIUS
159 3Ha”Hui 1o TeMe "TOKH B pa3anyHBIX Brbmmozexa [IOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HaHu# 1o TeMe "MarautHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBHsblil ypok. O000IIEHNE 1
161 CI/ICTEM&TI/ISZP WS 3HAHUU 10 TEME Bubmzorexa LIOK
" B " https://m.eds00.ru/053e2248
DNeKTPOMarHUTHAS WHIYKIIHS
PesepBHsblil ypok. O0001IIEHNE 1
P P N bubmuorexa [JOK
162 cucTeEMaTH3allis 3HAHUI IO TEME

"Mexannyeckue Konedanus"

https://m.edsoo.ru/d6310bfd
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PesepBHelit ypok. O000ICHHE 1

163 CUCTEMATHU3AalNA 3HAHUH 10 TEME buGnnorexa LIOK
" B | https://m.edso0.ru/5e2bb83d
DNeKTpOMarHUTHBIE KOJIeOaHuUs
PesepBHelil ypok. O000IICHHE 1
164 cHUCTeMaTHU3aIvs 3HaHUH 110 TeMe bubmuorexa [JOK
"MexaHn4YecKue U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMATrHUTHBIE BOJIHBI"
PesepBusblil ypok. O000IIEHNE 1
165 CI/ICTEMaTI/BZp WSl 3HAHUM 110 TEME Bubmorexa ITOK
" " B https://m.edso00.ru/52ad1603
Omruka
PesepBusblii ypok. O0001IEHNE 1
P P . bubmuoreka [JOK
166 CUCTEMATH3alN 3HAHUH 10 TEME httos://m.edsoo.ru/Sbeclces
"Ocnosl CTO" — '
PesepBHrlit ypok. O60011eH1Ee 1
167 cHUCTeMaTHu3alvs 3HaHUH 110 TeMe bubmuorexa [JOK
"KopnyckynsipHO-BOTHOBOM https://m.edsoo.ru/f7c59d38
nyanusm"
PesepBusblil ypok. O000IIEHNE 1
168 CI/ICTEM&TI/BZP WS 3HAHUU 110 TEME bubmmorexa LHOK
" R " https://m.eds00.ru/1f511654
dusuka aroma
PesepubIit ypok. O6006111eHIE 1
169 CHCTEMAaTHU3allis 3HAHHUH 110 TeMe bu6mmorexa [IOK
"®u3uKa aTOMHOTO SApa U https://m.edsoo.ru/905c5ce0
3J€MEHTapHbIX YacTull"
PesepsuEblil ypok. O000IIEHNE 1
P P N bubnuotexa [JOK
170 cUcTeEMaTH3allis 3HaHUH 10 TEME

"OnemeHTh! acTpopu3UKN"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA30OBATEJIbHOM IMPOT'PAMMBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha IPUMEPaX POJIb U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTBIBaTh TPAaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3MUECKUX MOJIETICH:
MaTepuaibHas TOYKa, WHEpLHalbHas CHCTEMa OTcuYéTa, aOCOJIIOTHO
TBEpAOE TEJI0, UJICANbHBINA Ia3; MOJEIM CTPOCHHUS Ta3oB, >KUJIKOCTEN U
TBEPABIX TE€J, TOYEUHBIA DSIIEKTPUUECKUH 3apsi — IpU PpELICHUU
buznueckux 3a1a4y

10.3

PacniosnaBath (usnyeckue sBieHUs (IPOIECCH) U OOBACHATH WX Ha
OCHOBE 3aKOHOB MEXaHUKHM, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUH
CTPOCHHMSI  BEIIECTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE WU
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOEe ABMKEHHE, CBOOOIHOE MajJeHue Tell,
JBIDKEHUE 0 OKPYKHOCTH, MHEpILHsl, B3aumozeicTBue ter; auddysus,
OpOYHOBCKOE JIBUKEHHE, CTPOCHUE )KUKOCTEH 1 TBEPABIX T, U3MEHEHHE
o0bEMa TeN MpH HarpeBaHUM (OXJAXKICHHWH), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJACHCcalus, IUIaBJIEHUE, KPUCTAJUIM3AlMs, KUIICHHE,
BJIQXKHOCTh BO3/yXa, IOBBIIIEHNE JaBJICHUS raza Ipu €ro HarpeBaHuU B
3aKpBITOM COCYyJZle, CBA3b MEXJy IapaMeTpaMu COCTOSIHMS ras3a B
M30IPOLIECCax; IEKTPU3ALUs TeJ, B3aUMOICHCTBHE 3apsi/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABMKCHUC, HCIIOJIb3YA (I)I/I3I/I"IeCKI/IC
BCJIIMYMHBI: KOOpAWHATA, IIYyTh, MNCPEMCIHICHUC, CKOPOCTb, YCKOPCHHC,
Macca Teja, Cuijia, UMITYJIbC TCJId, KWHCTUYCCKAsd SHCPIrusd, MOTCHIMAJIbHAas
SHEPTHUid, MEXaHNYCCKaA pa60Ta, MCXaHUYCCKasA MOITHOCTG, IIPHU OITUCAHUHA
IMPaBUJIbHO TPAaKTOBATHh (1)H3H‘ICCKI/II71 CMBICJI UCITOJIB3YEMBIX BCIIMYHH, UX
0003HAUCHHS U CAVHUIIBI, HAXOIUTH (I)OpMy'J'H:I, CBA3BIBAOIINUC JAHHYTO
(I)I/I3I/I‘{CCI(YIO BCJIIMYUHY C APYTHUMHU BCINYHNHAMU

10.5

OnuceiBaTh M3YYCHHBIE TEIIJIOBBIE CBOWCTBA TE M TEIJIOBBIC SIBICHHS,
UCTIONB3Ys (PU3NUECKHe BETUIMHBL: JaBJICHHE Ta3a, TeMIIepaTypa, CpeIH s
KHHETHYECKass  DHEPrus  XaOTHYECKOTO0  JIBIDKCHHS  MOJIEKYI,
CpPEeIHEKBaJI[paTU4YHasi CKOPOCTb  MOJEKYJd, KOJMYECTBO  TEIJIOTHI,
BHYTpEHHSIsI dHEprus, padbora raza, Kod(h(UIMEHT MOJIE3HOTO ACUCTBUS
TEIJIOBOTO IBUTATETIS; IPH OMKUCAHUU MTPABUIIBHO TPAKTOBAThH (PU3UUECKHIA
CMBICTT MCTIOJIB3yEeMbIX BEITMYHH, X 0003HAYCHUS U €IUHUIIbI, HAXOIUTh
dbopMyIibl, CBA3BIBAIOIINE AAHHYIO (U3UYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

10.7

OnucelBaTh  M3YyYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA U
AJIEKTPUUYECKUE SIBJIICHUS (IIPOLECCHI), UCIOIb3Ys (PU3NUECKUE BETUUNHBL:
JIIEKTPUYECKUN 3apsif, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUUAIOB; TIIpU ONMCAHWM IIPABUIIBHO
TPAaKTOBaThb  (PM3UYECKUH  CMBICI  HCHOJB3YEMBIX  BEJIWYMH, UX
0003HauCHHSI U EAMHUIIBL; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JTAaHHYIO
(U3NUECKyIO BETUUMHY C IPYTHMHU BEIMYMHAMHU

aHAJIM3UpPOBaTh  (U3MYECKHE TPOIECChl W  SBJICHUS, HCIOIB3YS
(dbu3UYeCcKre 3aKOHBI M TIPUHIIMIIBL: 3aKOH BCEMUpPHOTO TaroTeHus, I, 11 u
III 3akonbl Her0TOHA, 3aKOH COXpaHEHMSI MEXAHUYECKON IHEPTrHH, 3aKOH
COXpaHEHUSI HMMIYJIbCa, TMPUHLIMI CYNEPHO3UIMH CHJI, MPUHIIMII
paBHOMNpaBUs  WHEPIHUAIBHBIX  CHCTEM  OTCU€Ta;  MOJIEKYJISAPHO-
KHHETHUYECKYI0 TEOPHIO CTPOCHHUSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeHeW KHHETUYECKOM DSHEPrUu TEIUIOBOTO JBUKEHHUS MOJIEKYT C
a0COIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHHUs ANEKTPUUYECKOTO 3apsA/a, 3aKkoH KynoHa; mpu 3ToM pa3inyarb
CJIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U
ycioBus (TpaHMIIbl, 00JIACTH) MPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIlIMH, TPHUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHS UX 0e30MacHOro
MCIIOJIb30BaHUsS B IOBCETHEBHOM JKU3HU

10.9

BremonaaTh OKCIICPUMCHTBI MO HCCJICIOBAHUTIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUN M
IIPOLIECCOB C MCIOJBb30BAaHUEM IPSMBIX U KOCBEHHBIX WU3MEPEHHU; IPH
3ToM (opMmynupoBaTh mpoOiemy (3agady) M THUIOTE3Y Y4eOHOro
HKCIEPUMEHTA, COOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyrIOBaHMS,
IPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOBI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEJINYMH;
IIPU 3TOM BBIOMPATh ONTHUMAJIBHBIN COCOO M3MEPEHMS U HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3MYECKHUMH BEIUYMHAMH C
WCIIOIb30BAaHUEM TMPSMBIX HM3MEPEHUN; TPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3YJIbTaThl TOJYYCHHOW 3aBUCHUMOCTH
(GU3UYECKUX BEIMYMH B BUE TAOMUIl W TpaduKOB, JAeNaTh BBIBOJKI 11O
pe3ynbpTaTam MCCIIeIOBAHMS

10.12

10.13

CobmoaTe paBuiia 6€30MacHOro TPyAa MPHU MPOBEACHUN UCCIICTOBAHUIA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIB30BAHUEM U3MCPUTEIIBHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarp pacu€THble 3ama4Ml C SBHO 3a/JaHHON (DU3MUECKON MOJETBIO,
UCTIONB3YS (pU3MUeCcKre 3aKOHBI U TPUHIIUITEI; HA OCHOBE aHATN3a YCIIOBUS
3a/1au BBIOUPATh PU3NUECKYIO MOJIEITb, BBIICIATh (PU3HYECKUE BETUUNHBI
u (GopMyIbl, HEOOXOMUMBIE ISl €€ pelieHUs, MPOBOAUTH PACUYETHl H
OIICHUBATH PEATHLHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUHNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUYHUBYIO IIEMOYKY PACCYXKACHHUI C OMOpPOW Ha H3yuEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTh NOpu  peHIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKa, CTPYKTYpUPOBAHHUS,
UHTEpPOpETallud M TPEICTaBICHUS Y4eOHOH M HAyYHO-TIOMYJSPHOM
uHpOpMaLUY, MOJYYEHHOM M3 pa3iIMyHbIX HCTOYHUKOB; KPUTUYECKU
aHaAJIM3UPOBATh MOJIy4yaeMyro HH(pOpMaIUIo

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apYOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonp30BaTh TEOpETHUECKHIE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM KU3HH
s obecniedeHust 0€30MACHOCTH TMpH  OOpalieHHH ¢ MpudopamMu H
TEXHUYECKUMHU YCTPONCTBAMH, JJISI COXPAHEHHS 3I0POBBS U COOIIIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpefe

PaGoTtate B rpymme ¢ BBIIOJHCHUEM Pa3IHYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIIbI, PAMOHAIBHO PACIPENENIATh 00S3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTH B HCCTAHAAPTHBLIX CHUTyallUAX, aACKBATHO
OLICHUMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbI

11 KUIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara
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11.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HAa IPUMEPAX POJIb U MECTO GU3UKU B (POPMUPOBAHUH
COBPEMEHHOI Hay4HO! KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJOTHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U
eIMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuTHIBaTh T'PAHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENEH:
TOYEUYHBIN JJIEKTPUYECKUN 3apsAl, sAepHas MOJEIb aToMa, HYKJIOHHAas
MO/IEJIb aTOMHOT'O Si/ipa MPH peleHNH PU3NIecKux 3a1a4

11.3

Pacno3naBath Qu3nueckue sBIeHUS (IpoLEcchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOUN (PU3UKU: dJIEKTpUUECKast
MIPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEUCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJIEKTPOMArHWTHAs HMHIYKIUS,
JIeHICTBE MarHUTHOTO 10JI1 HA IPOBOAHMK C TOKOM U IBUXKYILUICS 3aps,
AIIEKTPOMarHUTHBIE KoJiebaHuss ¥ BOJIHBI, IPSIMOJIMHEMHOE
pacrpocTpaHeHHE CBeTa, OTpa)KCHHE, NpeloMiIeHHe, HHTepdepeHuus,
TU(pakuus 1 NOIspU3alus CBeTa, AUCIIEPCUs CBETA, (POTOINEKTPUUECKUI




s ekt (poroaddext), cBeToBOE HaBlIeHNE, BOBHUKHOBEHUE TMHEHUATOTO
CIEeKTpa  aroMa  BOJOPOJAa, €CTECTBEHHAas W HMCKYCCTBEHHAsI
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3y4EHHBIC CBOMCTBA BeleCcTBa (JIEKTPUIECCKIE, MAaTHUTHBIE,
ONTHYECKUE, DIEKTPHUYECKYI0 TPOBOJAMMOCTh PA3IUYHBIX Cpell) H
AJIEKTPOMArHUTHBIC SBICHHS (TIPOIECCHI), UCTONB3Ys (hU3MUeCKue
BEIIMYUHBI:  DJICKTPUUECKUH  3apsl, Cuila TOKa, DJIEKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTHUBIICHUE, Pa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIIMS MarHUTHOTO IOJs, cwiia AmIiiepa, cujia
JlopeHiia, WHIYKTUBHOCTh KATYyIIKH, OJHEPTHsl JJICKTPUUYECKOTO |
MarHUTHOTO TOJIEH, MEpPHOJ M YacToTa KojeOaHWi B KOJeOaTeIbHOM
KOHType, 3aps] ¥ CHJa TOKa B TPOLECCe TrapMOHUYECKUX
AJICKTPOMArHUTHBIX KoJeOaHud, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIa JIMH3BI; IPU ONMHUCAHWUU TPABHILHO TPAKTOBATH (PH3UUECCKHUI CMBICIT
UCIIONB3YEMBIX BENUYMH, HMX O0O3HAUYeHUs U €AMHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIINE JAHHYIO (U3MYECKYIO BEIUYUHY C JIPYTUMU
BEIIMYMHAMU

115

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJIB3Ys
(Gu3HYECKHEe BEIUYMHBI: CKOPOCTh 3JCKTPOMATHUTHBIX BOJIH, JUIHHA
BOJIHBI M 4YacTOTa CBETa, DSHEPrUsl M UMIYJIbC (OTOHA, TMEPHOJ
MOJTypacmnajaa, YHEPTUsl CBA3M aTOMHBIX Sifiep; MPH OMUCAHUU MPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HCIONB3YeMbIX  BEJIUYUH, UX
0003HaYeHHs ¥ €IMHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBA3BIBAIONINE JAHHYIO
bu3NYECKyI0 BEIMUYMHY C JIPYTUMHU BEIMUYMHAMH, BBIYUCIATH 3HAUYCHUE
(hUBUYECKON BETMYUHBI

AHanu3upoBath  (pU3MUYECKHE TPOLECChl M SBJICHUSA, MHCIOJb3Ys
¢u3nyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMa,  3aKOHBI
MIOCJIEZI0BATENBHOIO U NApaJuUIEIbHOTO COEAMHEHUS ITPOBOJHUKOB, 3aKOH
xoyns — JleHma, 3akOH DJEKTPOMarHMTHOW MHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPAHEHUS! CBETA, 3aKOHbI OTPAXKEHUS CBETA,
3aKOHBI MIPEIOMIICHUS CBETA, ypaBHeHUE DWHINTEHHA 11 poTtorddexTa,
3aKOH COXpaHEHHs] JHEpPrHH, 3aKOH COXPaHEHHUs HMIIYJIbCa, 3aKOH
COXpaHEHMs DSJIEKTPUUECKOTO 3apsifa, 3aKOH COXPaHEHUsS MacCOBOIO
qucia, NocTynarsl bopa, 3ak0OH pajMOaKkTUBHOIO pacnaja; MpU ITOM
pa3nuyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHa, €ro MaTeMaTHYecKoe
BBIpQ)KEHUE U yCIIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeHeHﬂTB HalpaBJICHUE BCKTOpa HWHAYKOWMHW MArovuTHOTO  IIOJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CUJIbI HopeHua

11.8

CTpouTh M ONMHUCHIBaTh M300pa)KEHUE, CO3/1aBAEMOE TIJIOCKUM 3€PKaJioM,
TOHKOHU JIMH30H

11.9

BBINONHATE KCHEPUMEHTHI 10 MCCIEOBAHUIO (DU3NYECKUX SIBICHUN U
IPOIIECCOB C HCIOJIb30BAHUEM NPSMBIX M KOCBEHHBIX H3MEpEHHIA; MpH
3ToM (QopMmynupoBaTh mpobiieMy (3ahady) M THUIOTE3Y Y4eOHOTro




HKCIEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHMS,
MPOBOAUTD ONBIT U (POPMYITUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3HMUECKUX BEIUYHH;
IIPU 3TOM BBIOMpATh ONTHMAJIBHBINA COCOO M3MEPEHHUs U HCIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C HCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU ITOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCUPOBATh
pe3yNbTaThl TOMYYEHHOW 3aBHCUMOCTH (DM3MYECKUX BEIUYMH B BUJC
Ta0JIUIl ¥ TPapUKOB, IeTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

ColuroaTh npaBuIia 6€30IIaCHOrO TPY/A IIPU MPOBEICHUH HCCIICIOBAHUI
B paMKax Yd4eOHOro OSKCHEpHMEHTa, Y4eOHO-HUCCICIOBATEIBCKON U
HPOEKTHOW JESATEIBHOCTU C UCTIOIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuéTHble 3amauu ¢ SBHO 3aJaHHON (PU3NYECKOW MOJIETBIO,
UCIONB3YS (pU3MUecKre 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3aJ1auM BEIOUpaTh (PU3UYECKYIO MOJIEIb, BELICTISATH (PU3NUYECKIE BETHUHHBI
u (opmynbl, HeoOXoauMBbIe IJIsl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BEITHUNHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCMIPOTUBOPCUUBYIO HCIIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBLIC
3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

Hcnonp3oBaTh MOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHbIE TEXHOJOTMM JJs TOHMCKa, CTPYKTYpUpPOBaHMUS,
UHTEpHpeTallud M TpeJICTaBleHUs] Yy4eOHOH M Hay4YHO-TIOMYJISPHOM
uHpOpMallMY, MOJYYEHHOM M3 pa3iIMYHBIX HMCTOYHHKOB;, KPUTUYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyro HH(pOpMaIuio

OOBSACHATh NPUHUUIBI JACWCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB;, pa3inuuaTh YCIOBUS HX O€30MacHOr0 WCHOJIb30BAaHUS B
OBCEIHEBHON KU3HU

11.17

[IpuBoauTh THpUMEPHl BKJIAJa POCCHUCKUX M 3apyOexHBIX YUYEHBIX-
GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOILIETO
MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Mcronb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
Juist o0ecriedyeHus: 0e30macHOCTH MpH OOpalleHud ¢ NpudopamMu |
TEXHUYECKHMHU YCTPONUCTBAMH, JJISI COXPAHEHHS 3I0POBBSI U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpene

PaboraTe B rpymnme ¢ BBIIOJHEHHUEM PA3IMYHBIX COLUATIBHBIX DPOJICH,
TUTAHUPOBATh PabOTy TPYIIIEI, PAllHOHATBHO PACIPEACIATh 00SA3aHHOCTH
U TUTAHWPOBAaTh ACATEIBHOCTh B HECTAHJAPTHBIX CHTYAIUSX, aIEKBATHO
OIICHWBATh BKJIAJ KaXJOTO W3 YYAaCTHUKOB TPYNIBl B pEIICHHE
paccMaTpuBaeMoi TPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHesie mMeTonnl
ITO3HAHUS OKPYXKaIOILEro Mupa. Pons
SKCIIEPUMEHTA W TEOpUU B MPOLIECCE MO3HAHUSA
MPUPOABL. DKCIEPUMEHT B (PU3HKE

1.2

MogenupoBanne  (QU3HYECKHX  SBICHUH U
npoueccoB. Hayunble runoressl. ®Pusznueckue
3aKOHBI M TeOopuu. ['paHuUIBl NPUMEHUMOCTH
¢busznueckux 3akoHOB. [IpUHIUI COOTBETCTBUS.
Ponmb u wMecto ¢usuku B GOpMUPOBAHUU
COBPEMEHHON HAayyHOM KapTUHBl MHpa, B
MPAKTUYECKOU JeATEIbHOCTH JIFOIeH

MEXAHHUKA

2.11

#HPar##H#KNUHEMATHUKA
Mexannueckoe  ABmkeHHE.  OTHOCHTEIBHOCTH
MEXaHMUYECKOro JABkeHusa. Cucrema oTcyéra.
Tpaexropus

212

[lepemenienne, CcKOpocTh (CpeAHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTb) u YCKOpPEHHE
MaTepualbHOM TOYKM, HMX TMPOEKIMU Ha OCH
cucteMbl koopauHat. CrokeHue MnepeMenieHui u
CJI0KEHHME CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKCHUE. I'paduxu
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHUs,
IIyTU U NEPEMEIIECHUS MATepUaIbHONM TOYKU OT
BpEMEHU

2.14

CBoOoaHoe majieHre. Y CKopeHue CBOOOIHOTO
nagcHus

2.15

KpuBonuneiinoe JIBUKECHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepI/IaJILHOﬁ TOYKH IO OKPYKHOCTH.
VYTri10Bast CKOpPOCTS, JIMHENHAsA CKOpocTh. [leprnoa u
yacrora. LleHTpocTpemMuTenbHOE yCKOpEHHE

2.1.6

TexHu4eckue yCcTpOMCTBA: CIUIAOMETP, JBUKECHUE
CHapsI0B, LICTIHBIC U PEMECHHBIE TIEpeaadn




2.2

2.3

2.1.7

[Tpaktuyeckue paboTsl. M3MepeHne MrHOBEHHOM
ckopoctd. MccrnenoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPOMICHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHU
IIPY PABHOYCKOPEHHOM JIBMJKEHUU C HAadaJbHOMN
CKOpPOCTBIO, paBHOW HyNI0. M3ydeHue IBUKEHUS
LIapHKa B BA3KOM KUAKOCTU. M3ydeHue nBHKEHUS
Tena, OpOIIEHHOTO TOPU30HTAIBHO

##HPar### JMHAMUKA

2.2.1

IIpunnun otHocurenbHOCTH ['amunes. IlepBsiid
3ak0oH Hprotona. IHepuuanbHble CUCTEMBI OTCUETA

2.2.2

2.2.3

Macca Tena. Cuia. HpI/IHI_II/IH CYIICPIIO3UIIUH CHUIT

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B nHepnuansHoit cucreme orcuéta (MCO). Tperuit
3akoH HploTOHA [17151 MaTepHallbHbIX TOYEK

2.2.4

3akoH BCeMHUpPHOTO TAroTeHHs. Cuiaa TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIBXKEHHUS U cuila TpeHus nokos. Kosppuunent
TpeHus. Cuiia COnpoTUBIICHUS NP IBUKEHUU Tea
B )KMJIKOCTHU HWJIU Ta3e

2.2.7

[MocTynmarensHOe | BpallaTeNbHOE —JBIDKCHHE
a0COIOTHO TBEPAOrO Tea

2.2.8

2.2.9

2.2.10

MOMEHT CHJBl OTHOCHUTEIBHO OCH BpallCHHS.
[Tievo cuibl. YcimoBHsl paBHOBECHS TBEPIOTO TEa
B ICO

TexHuueckue YCTPOﬁCTBaI HNOAIIHUITHHUKH,
ABMIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue aBUKEHUS
Opycka 1Mo HaKJIOHHOW IMJIOCKOCTH MOJ JeHCTBUEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B JAePOpMUPYEMOi
MPYXUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILEHUS

###Par###3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnynsc ~ mMaTepuaJlbHOW  TOYKH,  CHUCTEMBI

2.3.1 MaTepUalbHBIX  TOYEeK. HWMImynabc CHUIBI |
W3MEHEHUE UMITYJIhCca Tela
932 3akoH coxpaHeHusa umiyinsca B MCO. PeaktuBHOE

NBYKEHHUE




2.3.3

Pabora cuiibt

234 MOIIHOCTE CHIBI
935 Kunernueckass »Heprus MaTepUaIbHOM TOYKH.
o TeopeMao KMHETUYECKOM DHEPIUU
ITorenumanpHas sHeprus. IloTreHmanbHas sHeprus
236 yhpyro nepopMupoBaHHON HPYKHUHBI.
o [MoTeHumanbHAS SHEPrus Tena BOIM3H
HOBEPXHOCTHU 3eMJIn
[ToreHnuanbHbIC U HEMOTEHIUATBHBIE CUIIBL. CBSI3b
937 paboThl HENOTEHIHMAJIBHBIX CHJI C HW3MEHEHHEM
o MEXaHUYCCKOW DSHEPrud CHCTEMBl TeJl. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEPTUH
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudyeckne yCTpOMCTBA: JBUKECHUE  PAKET,
h BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTnueckue  pabotel.  W3yueHue  cBs3u
5310 CKOpOCTEH  Teln TpH  HEYHpyrom  yuape.

HccnenoBanue cBsi3U pabOThI CHIIbI C U3BMEHEHUEM
MEXaHWYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHASA ©®U3UKA 1 TEPMOAMHAMUKA
#iH#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

3.11

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON TEeOpuU. BpOYHOBCKOE IBHIKECHHE.
Huddyzus. Xapakrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

3.1.2

3.1.3

3.1.4

Mogenu cTpoeHus ra3zoB, KUIKOCTEHM U TBEPIBIX
Tell U OOBICHEHHE CBOMCTB BEI[ECTBA HAa OCHOBE
STHUX MOJIeJIer

Macca  momekyn.  KomnuecTtBo — BemiecTsa.
[TocTostHHast ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€
m3mepenue. lllkana remneparyp Llenbcus

3.15

3.1.6

Mopens uaeanbHoro raza. OCHOBHOE YpaBHEHHE
MOHGKYJISIpHO-KI/IHeTHLIeCKOfI TEOpHUH HUACAIIBHOTO
rasa

AOcomoTHas TeMmmepaTypa Kak Mepa CpeaHen
KMHETUYECKOW DHEPIMHM TEIJIOBOIO JIBHIKEHUS
yactuil raza. [lIkana tremneparyp KenbBuna

3.1.7

VpaBuenne Knaneiipona — MenaeneeBa. 3akoH
JanproHa




3.2

3.3

3.1.8

["azoBbIe 3akonbl. M30Mpo1iecchl B HACAIbHOM rase
C TIOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: U30TEpMa,
n30Xxopa, u3obapa

3.1.9

3.1.10

TexHu4eckue ycTpoicTBa: TepMOMETP, OapoOMETp

[IpakTnueckue paboTel. M3mepeHue  macchl
BO3[yxa B KJIaccHOM komHare. HMcciemoBanue
3aBHCHUMOCTH MEXIy I[apaMeTpamMu COCTOSHUS
pa3peKEeHHOT0 raza

OCHOBbI TEPMOJMHAMUMKNA

321

TepmonuHamMuueckass  CUCTEMA. BuyrtpeHnHss
SHEPrus TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
e€ N3MeHEeHNA

3.2.2

3.2.3

3.2.4

KonnuectBo Temnorsl u paborta. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UJEAIbHOTO rasza

Bunawr TeIUIoNepelayun: TETUIONPOBOJHOCTb,
KOHBEKLHUS, U3JIy4eHHe. TermnoéMKOCTh Tena.
VnaeapHasd TEIOEMKOCTH  BemlecTBa. Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

IlepBbiii 3akoH TepMoauHaMuKH. [IpuMeHeHue

IIEPBOT0 3aKOHA TEPMOAMHAMUKH K U30IPOLIECCAM.
I'paduueckas uHTEpIIpeTays padoThI raza

3.25

TeroBele  MammHbl.  [IpuHIUIBI  AEHCTBHS
TeryioBbIX MamuH. [IpeoOpa3oBaHusi sHEpruM B
TeIIoBbIX MamuHax. Koadduiment mone3sHoro
nevictBust (mamee — KIIJ[) TermaoBoil MamivuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoii 3akon Tepmomunamuku. HeoOGpatumocTthb
IIPOLIECCOB B IpupoJe. TeruioBble JBUTATENH.
DKOJOTHYECKHE MPOOIEMbI TETNTIOIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTpOMCTBA: JIBUTaTellb
BHYTPEHHEI0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[Tpaktuyeckue paboTsl. M3MepeHue yaenbHOMH
TEIJIOEMKOCTH

###Par### AT PEI’ ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

INEPEXO/IbI

[TapooOpa3oBanue u KoHzaeHcanus. Vcmapenue u

3.3.1 KUTEHUE. YelbHas TEeIioTa MmapooOpa3oBaHMs.
3aBHCHUMOCTh TEMIIEPATyPhl KUTICHHUS OT JaBJICHHSI
3 3 2 A6COJIIOTHa$I )41 OTHOCHUTCIIbHAasA BJIAKHOCTbH

BO3Ayxa. HachllleHHBIN nap




3.3.3

Teépnoe Temo. Kpucramimdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KPUCTAILIIOB. JKukue
KkpucTauibl. COBpEMEHHbBIE MaTEpHUaIb

3.34

3.35

[InaBiieHne u KpUcTaUIM3ausa. Y IeJIbHas TEIIoTa
miasseHus. Cyonumanus

YPaBHCHI/Ie TEIJIOBOro OajzaHca

3.3.6

TexHudyeckue  yCTpoOWCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MTOJIy4EHUS
COBPEMEHHBIX  MaTepuaJoB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[IpakTueckue paboThl. M3mepeHue BIIaXXHOCTU
BO31yXa

4.1

4.2

SJIEKTPOAMHAMUKA
##HPar#H#IJIEKTPOCTATUKA

41.1

412

OnexTpuzanusi Teia. OJEKTpUueckuil 3apsia. [lpa
BHUJA DJICKTPUUCCKHX 3apsaa0B

HpOBO,Z[HI/IKI/I, AUDJICKTPHUKHU U MMOJIYIIPOBOAHUKU

4.1.3
4.1.4

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsijia

B3zaumopgeiictBue 3apsaaoB. 3akon Kynona

4.1.5

DneKkTpruueckoe ToJe. HanpsoxkénHocThb
ANEKTPUYECKOro noiiAd. IIpuHumn cynepno3unum.
JIluHMN HaNPsHKEHHOCTH JIEKTPUYECKOTO MOJIs

4.1.6

4.1.7

4.1.8

Pa6ota CHII 3JIEKTPOCTATHYECKOTO ITOJISL.
ITorenmman. Pa3HOCTh MOTEHITNATIOB

[TpoBOOHMKM U JUAJIEKTPUKUM B TOCTOSHHOM
AIIEKTPUUYECKOM noJe. JuanekTpuueckas
IIPOHUIIAEMOCTh

OnektpoéMkocTs. KoHneHncaTop. D1eKTpoEMKOCTh
IUIOCKOTO KOHJEHCATOpa. DHEPrusi 3apsuKeHHOTro
KOHJIeHcaTopa

4.1.9

TexHuueckue YCTPOUCTBA: AIEKTPOCKOTI,
JNEKTPOMETP,  DJJCKTPOCTATHYECKas  3alIuTa,
3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHJAEHCATOp,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrnueckue paboTHL. N3mepenune
IIEKTPOEMKOCTH KOHJEHCATOpa

###Par#t##TIIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

4.2.1

VYcenoBus CYIIECTBOBAHUSA IIOCTOSIHHOT'O
anekTpuueckoro Toka. Hcrounwku Toka. Cua
TOKa. IIOCTOAIHHBIN TOK




4.2.2

Hanpspkenune. 3akon Oma i1 yyacTka Lenu

4.2.3

4.2.4

DJIEKTPUYECKOE COIIPOTHUBJICHHUE. VYnenvHoe
COINPOTHBIICHUE BEIIECTBA

HOCJ’ICI[OB&TCJII)HOC, nmapaji€jbHOC, CMCEIIAaHHOC
COCIMHECHUEC ITPOBOIHUKOB

4.2.5

Pabora snmekrpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUECKOTO TOKA
anekTponaBkymas cuia (mamee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Oma  jans mOnHOM  (3aMKHYTOM)
anieKkTprueckoi nenu. Kopotkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTD TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  COMPOTHUBJICHUS  METANIOB  OT
teMiiepatypbl. CBepXIIpOBOIUMOCTh

4.2.9

4.2.10

4211

OnexkTpuueckuii TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITY4YKOB

[TonynpoBonuuku. CoOCTBEHHass M MpUMECHas
MIPOBOJIUMOCTh TMOJYNPOBOAHUKOB. CBOICTBA p-N
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

BJICKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJIUTAX.
BJICKTpOJ'II/ITI/I"ICCKaH JAUCCoranus. 9JICKTpOJ'IPI3

4.2.12

DneKTpuueckuil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSTENIbHBIA pa3psan. Pa3nuusble THIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [Inazma

4.2.13

TexHHUuEeCKue yCcTpoCTBa: aMIIEPMETP, BOJIBTMETP,
peocrar, HCTOYHHUKHN TOKa,
AJIEKTPOHArPEBATEbHBIE puOopHI,
AIIEKTPOOCBETUTENbHBIE ~ MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBII JUOJI, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajJbBaHHUKa

11 KIIACC

4.2.14

[IpakTueckue paboThl. V3yueHue CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHCTOYHMKA TOKa H  €rO
BHYTpPEHHEro  compotuBieHus.  HabmoneHnue
JJIEKTPOJIN3a




Kon
pasaena

4

4.3

Koanposepsiemoro
3J1eMEeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OJIEKTPOAMMHAMUKA

#H#HPar###MATHUTHOE I1OJIE. OJIEKTPOMATHUTHA S UHAYKIWA

43.1

IlocTostHHBIE MAarduThbl. B3aumonaelictBue
HOCTOSHHBIX MAarHUTOB

4.3.2

4.3.3

43.4

MarnauTHoe nojie. BeKTop MarHUTHOM UHAYKIUH.
[IpuHnun cynepno3unuu. JIMHMUM MarHUTHON
WHAYKLUH. Kaptuna  nuHwmii MAarHUTHOH
WHJTYKIIMHU T10JIs1 TOCTOSIHHBIX MAarHUTOB

MaruuTtHoe noJje npoBogHuKa ¢ TokoM. KapTuna
JUHUHA TOJI JJIMHHOTO MPSIMOTO MPOBOJHHUKA H
3aMKHYTOI'O KOJILLIEBOI'O ITPOBOJHHUKA, KATYIIKH C
TokoM. Omneir  Opcrega.  BzaumoneiictBue
IIPOBOAHHUKOB C TOKOM

Cuna Ammnepa, e€ MOIyJb U HallpaBJICHUE

4.3.5

Cuna JlopeHua, €€ Moaynb M HampaBiCHUE.
JIBukeHue 3apsKeHHOM 4acTUIBI B OJJHOPOJITHOM
MarHuTHOM noJie. Pabota cumsl Jlopenna

4.3.6
4.3.7

SIBrieHME NEKTPOMAarHUTHOW UHAYKIIUH

IToTok BCKTOpa Mar"HuTHOM HHAYKIIUU

4.3.8

OAC wuHayKuuu. 3aKOH AJIEKTPOMAarHUTHOM
naaykunu dapanes

4.3.9

4.3.10

BuxpeBoe anextpuueckoe none. C nHayKIMH
B MPOBOJIHUKE, JIBMKYLIEMCS MOCTYINATEIbHO B
OJIHOPOIHOM MarHWTHOM I10JIe

[IpaBuno Jlenna

4311

4.3.12
4.3.13

NunyktuBHOCTD. SIBNenune camouHaykimu. J/C
CaMOWHTyKITUH

3Hepr1/151 MAaramMTHOIO ITOJIAA KaTyIlIKU ¢ TOKOM

DIJIEKTPOMArHuTHOE TOJIe

4.3.14

4.3.15

TexHuueckue YCTPOWCTBA: MOCTOSIHHBIC
MArHHUThI, AJEKTPOMATHUTHI, AJIEKTPOJABUTATEND,
YCKOPHUTEIHU 3JIEMEHTAPHBIX JaCTHII,
WHAYKIMOHHAS MeYb

[IpakTuueckue paboThl. M3yueHue MarHUTHOTO
OJIs KaTyIIKH ¢ TokoM. MccnenoBanue edcTBUs
MOCTOSIHHOTO MAarHWTa Ha pPaMKy C TOKOM.
HccnenoBanue  sBIEHUA  DJIEKTPOMArHUTHOM
WHITYKITAN

KOJIEBAHMA 1 BOJIHBI




5.1

##HPart#MEX AHUYECKHUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

Koneodarensaas cUCTEMA. CBo0OogHbIE
KoJeOaHusl. I"apmonnueckue KoJeOaHusl.
[Tepuon, yactora, ammmuTyaa u asza KoreOaHmit
[IpyxuHHbBII MasiITHUK. MaremaTruueckui
MAasiTHHK

5.1.3

YpaBHeHue TapMOHUYECKUX KoseOaHui.
Kunematnueckoen AMHAMUYECKOE OINKMCAHUE
K0J1e0aTeIbHOTrO JBUKCHUS

5.14

[IpeBpamienue 53HEpruM IIpd TAPMOHUYECKUX
Konebanusax. CBS3p aMIUTUTYABI  KoJeOaHMiA
MCXO/IHOM BETMYMHBI C aMILTUTYAaMH KoJieOaHMit
€€ CKOPOCTH U YCKOPEHMS

5.15

Konebarenbublit KOHTYP. CBobOoIHBIE
AJIEKTPOMAarHUTHBIE KOJEOAaHHUS B UACAIbHOM
Koje0aTenbHOM KOHTYype. AHaJIOrUs MEXIy
MEXaHUYECKUMU u 3JIEKTPOMArHUTHBIMU
kosnebanusmu. @opmyna Tomcona

5.16

5.1.7

5.18

3akoH COXpaHCHUA OHCPrun B HACAIBHOM
KoJe0aTeIbHOM KOHTYpe

BLIHY)I(I[eHHHe MEXaHHYCCKHEC KoJIeOaHMSI.
Pezonanc. Pe3onancHas KpuBas. BLIHY)KI[GHHHC
OJICKTPOMAIrHUTHBIC KoJIeOaHHS.

IIepeMenHbII TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

5.19

MOHIHOCTI) MEPEMCHHOTO TOKaA. AMHJ’II/ITYI[HOC u
JNCHCTBYIOIIEE  3HAYEHUWE CWJIbI TOKAa W
HaIps>KCHUA

5.1.10

Tpancdopmarop. IlpousBoxacTBo, mepenauya u
norpebieHue IIEKTPUUECKOMN SHEPTHH.
OKOJIOTMYECKHUE PUCKM TPU  MPOU3BOJCTBE
JIEKTPUIECKON DHEPIUH. Kynerypa
HCIIOb30BAHUS 3JEKTPOIHEPT U B
IIOBCETHEBHOMU KU3HU

5.1.11

5.1.12

TexHnuueckue yCTpoiicTBa: ceiicmorpad,
3JIEKTPUYECKNN 3BOHOK, JINHUHU 3JIEKTpoIepead

[IpaxkTrueckue paboTHI. HccnenoBanue
3aBHCHUMOCTH TIepuoJia MaJlbIX KOJIeOaHUH Tpy3a
Ha HUTH OT JUIMHBl HHUTH U MAaccChl Ipy3a.
HccnenoBanue INEpeMEHHOrO TOKa B LENH U3
MIOCJIEZIOBATEIBbHO COCOUHEHHBIX KOHAEHCATOPA,
KATYILKHU U PE3UCTOpa




5.2

#H#HPartt#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521

5.2.2

5.2.3

Mexannueckue BOJIHBI, YCIJIOBHS
pacIpoCTpaHEHHs. [Iepuon. Ckopoctb
pacrnpocTpaHeHus U JyiMHa BoJiHbI. [lonepeunsie
Y MIPOJI0IbHBIE BOJTHBI

###Par###  Uuartepbepenius u  audpakius
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3BykKa. ['poMKOCTH 3BYyKa.
BricoTta Tona. TeMOp 3Byka

524

ONEKTPOMarHUTHHIE BOJIHBIL. Y CIIOBUS U3IIy4EHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTanuss BektopoB E, B wmw v B
AJIEKTPOMAarHUTHOM BOJIHE B BAKyyMe

525

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHUE,
IIpEIOMIICHHUE, MOJISIpA3ALUS, TuQpaknus,
uaTepdeperys. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[[lkana »MeKTpOMAarHUTHBIX BOJIH. [IprmMeHeHune
3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[lpuHIMOBI  pagMOCBA3M U TEJIEBHUJICHUS.
Panuonokanusi. DneKTpOMarHuTHOE 3arpsi3sHEHUE
OKpY’Karolllen Cpebl

5.2.8

TexHuueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
MHCTPYMEHTBI, YJIBTPa3ByKOBas IMAarHOCTHKA B
TEXHUKE U MEIULMHE, pajxap, paauoNpUEMHUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBU-neun

5.3

5.3.1

5.3.2

H#HPar###OII TUKA
[IpsimonuHEeiHOE pacnpOCTpaHEHUE CBETa B
oaHOpoaHOM cpene. JIyu cBeta
OtpaxeHne cBeTa. 3aKOHBI OTPAKEHHs CBETA.
[TocTpoenne nzo0pakeHHii B INIOCKOM 3epKajie

533

5.34

5.35

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHUS
cBeTa. AGCOJIOTHBIN MMOKa3aTeab MPeIoMIICHHS

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi
yroJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS
Hucnepcusi cera. CilOXHBIA cocTaB 0eIoro
ceera. LlBer

5.3.6

Colwuparonue U paccenBaroniue JUH3bL. TOHKas
nuH3a. DoKyCcHOE pacCTOsTHUE U OTITHYECKas Chjia
TOHKOW nuH3bL. [locTpoeHue wu300pakeHWd B
coOMparmmux ¥W  PacCeHBAIOIIMX  JIMH3aX.




dopMyIia TOHKOH JIMH3BL. Y BEJIMUEHUE, 1aBAEMOE
JMH30U

5.3.7

5.3.8

5.3.9

5.3.10

IIpenensl  DPUMEHUMOCTH  T'€OMETPUYECKOMN
ONTUKH

Hutepdepennus CBeTa. Korepenrtnsie
WCTOYHUKHU. Y CIIOBUS HAOMIOACHHUSI MAaKCUMYMOB
U MUHUMYMOB B MHTEP(PEPEHLUUOHHONW KapTHHE
OT JIBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHHUKOB

Hudpakus ceera. Judpakunonnas pemérka.
VYcnoBue HaOMOAECHUSA TJaBHBIX MaKCHMYMOB
Ipy TaJeHUU MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY

Honﬂpnsamm CBCTa

5.3.11

TexHudeckue  yCTpOWMCTBA:  O4YKHM,  JIyIa,
¢oroanmapar, MIPOECKIIMOHHBIN amnmnapar,
MHKDPOCKOII, TEJIECKON, BOJOKOHHAs OIITHKA,
TUpaKIUOHHAs PELIETKA, MOISIPOUA

5.3.12

[IpakTuueckue paboThl. M3mepeHue moka3aTens
MIPEIOMIICHUSL. Uccnenosanue CBOICTB
n300pakeHU B JINH3aX. Hab6nronenue
JUCTIEPCUU CBETA

BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunb MPUMEHUMOCTH KJIaCCHYECKOM
MEXaHHUKH. ITocTynarsl TEOpUHU
OTHOCUTEIIBHOCTU:  MUHBAPUAHTHOCTH  MOJIYJIS
CKOpOCTM  CB€Ta B  BaKyyMme, IPUHLMI
OTHOCHUTEIBHOCTH DHHINTEHHA

6.2

OTHOCUTENBHOCTh OOTHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHHU U COKpAIICHUC NJIMHbI

6.3

6.4

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
CBsi3b Maccbl € DJHEprued U UMIIYJIbCOM

CBOOOHOM YaCTHIIBI. DHEPTHsl MOKOsI CBOOOIHOM
YaCTHUIIBI

7.1

KBAHTOBAS ®U3NKA

#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbsl. Dopmyna IlmaHka CBS3M 3IHEPIUU
(¢oToOHA C €ro 4acToTol. DHEPrus U HMITYIIbC
¢dboToHa

7.1.2

OtkpeiTHe ©  wuccienoBanue  (ororddexra.
Omnpiter A.I'. CtoneroBa. 3akoHs! porodddhexra




7.2

7.3

7.1.3

VYpaBuenue DOifHmreliHa 118 GoTodpdekra.
«Kpacnas rpanuma» ¢potodaddexra

7.14
7.15

Hasnenue ceera. Onbitel [1.H. Jlebenena

XUMHYECKOE IEHUCTBUE CBETA

7.1.6

TexHuueckue yCTpOMCTBA: (OTO3JIEMEHT,
(doTonaTunk, coTHeYHAs 0aTapesi, CBETO U0

CTPOEHME ATOMA

7.2.1

Mopnens aroma Tomcona. OnbiTel Pesepdopaa
10 MCCJIEIOBAHUIO CTPOEHUS aTOMa.
[InanerapHas Mojenb aToma

7.2.2

[Toctynmarer bopa. M3nydeHue u moriomeHue
(OTOHOB TIpH MEPEX0JIe aTOMa C OJTHOTO YPOBHS
sHepruu Ha Jpyroi. Bumel cnexktpoB. Crnektp
YPOBHEW dHEPrUM aTOMa BOJOpPOAa

7.2.3

7.24

7.2.5

BousiHoBbI€ cBoOVicTBa yacTull. Bomubl ne bpors.
KopnyckynsipHO-BOTHOBOM Jyalli3M.
Judpakius 3JeKTPOHOB Ha KpUCTaJIaX
CHoHTaHHOE W BBIHYXKJEHHOE  U3JIy4YCHHE.
YCTpoiCcTBO U IPUHIIUIT PAOOTHI Jiazepa
TexHuueckue YCTPOMCTBA: CIEKTPAJIbHBII

aHamu3  (CHEeKTPOCKOIl), Jia3ep, KBAaHTOBBIM
KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habmonenune
JMHENYaTOro CreKkTpa

ATOMHOE APO

7.3.1

MeTtonanl HaAOJIFOIEHUS u perucrpanuu
3JIEMEHTAPHBIX YaCTUII

7.3.2

OTkphITHE PalHOaKTUBHOCTH. OnbIThI
Pesepdopna mo  ompeneneHuio  cocTaBa
paanoakTUBHOrO M3nmydyeHus. CBoiicTBa anbda-,
oera-, ramMmma-Hu3;Iy4eHHUs. Bnusinue
PaZlMOaKTUBHOCTH Ha KUBBIE OPraHU3MbI

7.3.3

7.3.4

OtkpeiTHE TIpOTOHAa W HeWTpoHa. HykiloHHas
Mozenb sigpa [eitsenOepra — MBanenko. 3apsin
anpa. MaccoBoe uuciio sijpa. M3otomnsl
Anbda-pacnaa. DIEKTPOHHBI W MO3UTPOHHBIN
Oera-pacma. lNamma-uznydenue. 3akoH
PaauoOaKTUBHOIO pacnaja

7.3.5

OHeprus cBsI3U HyKJIOHOB B sJIp€. SaepHbIe CUIIBL.
JHedexT maccol sapa

7.3.6

S nepubie peakuuu. JleneHue u CUHTE3 A1ep




7.3.7

Snepusiit  peaktop. TepMmosiaepHBI  CHHTES.
[Ipo6aembl 1 IepCreKTUBI SAEPHON SHEPIETUKH.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTULbl. OTKPHITHE IO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJCHCTBUS
TexHnyeckue ycTpoucTBa: IO3MMETP, Kamepa
Bunbcona, sinepHsbliii peakTop, aroMHast bom0a

[Ipaktnyeckue paboThl. MccnemoBaHue TPEKOB
yacTuIl (110 TOTOBBIM (hoToTpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nHoro Heba. Co3Be3nus, IpKue 3BE3HI,
IUIAHETHI, KX BUAUMOE JBIKCHHE

8.2

Conneynas cucrema. [lnaHeTsl 3eMHOM rpymnbL.
IImaneTeI-THTAHTEI U UX CIIYTHUKH, KapJIUKOBLIC
ma”eTsl. Mansle Tesa ColHEYHON CUCTEMBI

8.3

8.4

Connane, ¢dorochepa u armochepa. ComHeuHas
AKTUBHOCTH

Hctounuk sueprun CosiHiia v 3BE311

8.5

8.6

8.7

8.8

3BE311bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHMOCTD, paauyc, TeMneparypa, ux
B3aMMOCBS3b. [[narpaMma «CneKTpaJbHbIN Ki1acc
— CBETUMOCTB). 3BE3 b1 rJIaBHOM
MOCIEIOBATENLHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY TS 3BE3] rJIaBHOM
MOCJIEIOBATCILHOCTH

HH#HPar###BuyTpenHee CTPOCHHE 3BE3.
CoBpeMeHHbIE IIPEJCTaBICHUS 0
MPOUCXOXKACHUU U 3Botoruu CosHIa U 3BE3N.
Oransl KU3HU 3BE3]]

Mnuneunsii [IyTe — Hama ['anaktruka. CrinpanbsHas
cTpykrypa l'amaktuku, pacmpeneiieHue 3BE3,
ra3a u nelu. [lonoxxenue u neuxenne ConHia B
lanaktuke. [Lnockas 51 cepuueckas
noacucTemsl ['anakTuku

Tunel ranaktuk. PaguoranakTWKu W KBa3aphl.
UYEpHble AbIPEI B sipax rajJakTHK

8.9

Bcenennas. Pacmmpenne BceneHHol. 3akoH
Xab6na. Paszberanme ramaktuk. Bospact u
panuyc BcenenHoii, Teopust boapmioro B3phIBa.
Mopgens «ropsiuert Bcenennoi». PenukroBoe
U3JIy4yeHue




MacmtaOHast CTPYKTypa Bcenennoi.
8.10 Meraranmaktuka.  Hepeménnple  mpoOieMbl
aCTPOHOMHUU



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPAMMBbI CPeIHEro
001ero ooOpazoBaHus

1

CdopMUpoBaHHOCTh YMEHHI pPACIO3HABATh (DU3MUCCKHUE SIBICHUS

(npoueccm) 1 OOBICHITH UX Ha OCHOBE HN3YUCHHBIX 3dKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMn q)HBI/IIIeCKI/IMI/I IIOHATHUAMU H

BCJIIMYMHAMHU, XapPAKTCPU3YIOILNUMU (1)I/ISI/I‘IGCKI/IG IMpoueCChl

CdopMupoBaHHOCTh yMEHHUW NPUMEHATH 3aKOHBI KJIACCHYECKOM
MEXaHUKH,  MOJICKYJISPHOH  (U3MKH W TCPMOJUHAMUKH,
AJIEKTPOJMHAMUKH, KBAHTOBOW (DM3WKH JJIs aHAIM3a M OOBICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpA U METamHpa, pa3indaTh YCIOBUS
(rpaHuIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BceoOmmii xapakrep GpyHIaMEHTaIbHBIX 3aKOHOB U OTPaHUYEHHOCTD
WCIIOJIb30BAaHUSI YACTHBIX 3aKOHOB; AaHAIM3UPOBATH (PUINUCCKUE
MPOIECChI, WCIOJB3ysl OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCTh, YMEHHUS Pa3jINYaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3aJaud C SIBHO
3aJJaHHOM M HEsIBHO 33aJJaHHOM (PM3MYECKOI MOJIeNbI0: Ha OCHOBAaHUU
aHaJgu3a yYCJOBHS BHIOMpPATh (PU3MUECKHE MOJIETH, OTBEYAOIIHE
TpeOoBaHUAM 3a/1a4y, MIPUMEHSATH bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpUd  mpu
UCIIOJIb30BAaHUM  MAaTEMaTHYECKMX METOJOB  pELIEHUs  3ajad,
IPOBOAWTH pacy€Tbl Ha OCHOBAaHUM HUMEIOUIMXCA  JIaHHBIX,
AHAIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemarp kauecTBeHHBIE 33/1a4H, TpeOyIOIIMEe TPUMEHEHNS 3HaHUH U3
pa3HBIX pa3leloB IMIKOIBHOTO Kypca (U3MKH, a TaK)KE WHTErparuu
3HAHUM W3 JpPYyrux I[PEeIMETOB E€CTECTBEHHOHAy4YHOI'O IHMKJIA:
BBICTpAUBaTh JIOTUYECKYIO IIEMOYKY PACCYKIECHUHM C OMOpoll Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/IBI/I‘I€CKI/Ie SABJICHUS




Brnanenue  OCHOBHBIMHM ~ METOJAMHM  HAy4YHOrO  IO3HAHMS,
UCTIONIb3YEMBIMH B (PU3UKE: TPOBOJUTH TIPSIMBIE W KOCBCHHBIE
u3MepeHus: (HU3MUECKUX BEIMYWH, BbIOMpas ONTUMAJbHBIA CIIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OLIEHKH MOIPEIIHOCTEH
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEJIMYMH C WCIOJIb30BAHUEM TMPSIMBIX HW3MEPEHUH, OOBICHSITH
MOJIyYEHHBIEC PE3YNIbTAThI, UCIIONIb3Ys (PU3NYECKUE TEOPHUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpPUMEHTA U
y4eOHO-UCCIIEI0BATENLCKON  JIEATEIbHOCTH C  HCIOJIb30BAaHUEM
nU(GPOBBIX ~ U3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTH  YMEHHMH  aHAIM3UPOBATh M  OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKA, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHMA
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHHH O paliOHAIbHOM
MPUPOJONOIB30BAHUHM, a TaKXe€ Pa3yMHOM  HCIOJIb30BAHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUISl JAIBHEHIIEro pa3BUTHS

YeJI0BEYECKOr0 00IIECTBA

10

OBnazneHue pa3aMYHbBIMM crocobamu paboTel ¢ uHGpopMaluei
(GU3NYECKOTO COJEp’KaHUs C HCIIOJIb30BAHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHHUH KpPUTHUYECKOIO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIue
aCTPOHOMHUYECKUE TIOHATUS, TEOPUM M 3aKOHBI Ui aHaIu3a U
00BbsICHEHUST (PU3UIECKUX TPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAaX, B MEXTAIAKTUYECKON Cpene; JIBUKEHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE
Koxn
Kon .
pasaeJia/T IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
3J1eMeHTa
eMbl
1 MEXAHHUKA
11 KNHEMATUKA
111 Mexanunueckoe JIBMOKEHUE. OTHOCUTENBHOCTD
o MEXaHHUYCCKOI'O ABUKCHU . Cucrema orcuéra
MarepuanbHas TOUKa.
Y |
E€ pamiryc-BekTop:
7(r)=(x(e) plr) z(e)).
TPAaeKTOPILA,
IepeMETICHIIE!
1.1.2 o 3 L
Ar=r(ty)-r(t)=r—n=
= (Av, Ay, Az),
IyThb.
CrnoxeHIle HEPE:MEII[EHIITIZ
A=A + A
CKOpOoCTh MaTepuaabHON TOUKHU:
. AF .,
U=— =T, ={U1,.U1,.U_].
At o T
&EL , ) .
v, =—| =X/, aHaIOTI4HO v, =y, v .= I/
1.1.3 Aty ;

CroxeHIle CKOpocTell: o, =0, + 0, -

Breluncnenue nepeMeneHus 1 myTu MaTepUaibHOW TOUKU
IpY IPSIMOJIMHEHHOM JBH)KEHUH BJIOJIb OCH X TI0 TpauKy

3aBUCUMOCTH V(1)




- _ Ap
YCKDPEHIIE MaTePHAIBEHOII TOYKIL a = —L =
=30

t

1.1.4 At
Au, ,
a, = =(v,),". aHamorHO a, = (v, ). a.=(t
A o ! S
PaBHOMepHOC HpﬂMOHHHeﬁHOC JOBUXKCHUC:
x(t) = xg + Vpxt
X(t)
0
+
1.15

[0)¢

Vye(t) — Vo = const

(t)




0x

const

1.1.6

1.1.7

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE:

at

x(t)=x,+u, t+
v (t)=v, +at
a, = const

] ol
le - u.lx = 2'H:r ['12 _'11)

L
HPII IBILKESHINI B O[THOM HAIIPABIICHII IIVIE S = 1

CBoboaHOe majieHne. Y CKOpeHue CBOOOTHOTO TaACHUSI.

Vi

o Xo ‘:—

JIBukeHwue Tena, OpOIIEHHOTO O] YIJIOM 0L K TOPU30HTY:

gt e
2

V() =y + Uyt +%=3',:, + Uysina-£—

[

[.r{f} =X, Uyt =X +U,cosa-f

v (t)=u, =uy,cosa

v (t)=v,, +gr=y,sino— g

g.=0
g, =—g=const




1.1.8

KpuBonunelinoe npuxenue. JBu>keHue MaTepuaibHOM
TOYKH IO OKPYKHOCTH.
VYrnoBas v TUHEIHAs] CKOPOCTh TOYKHU:

v = wR

wR

IIpy paBHOMEPHOM JBUKEHUU TOYKH 110 OKPYKHOCTH

=—=2
w T v

2

2o

. HCHTpOCTpeMI/ITCJIBHOC YCKOPCHUC TOYKHU:

uc




R

. [lomHOE yCKOpEHHE MaTepUaTbHOM TOYKH

TBépnoe teno. IloctynarensHoe 1 BpamarenbHOe

1.19 .
JIBUKEHUE TBEPAOTO Tea
1.2 JMHAMUKA
191 Nuepumnaneubie cucteMbl orcu€ra. IlepBwlii  3aKOH
o Herotona. [IpuHnmn otHocutensHOCTH ["anunes
Macca tena. IITOTHOCTE BeliecTBa:
m
P=Yy
p
1.2.2 =




Cuna. [IpuHiun cyneprno3uuuu CuiI:

>

FpaBHOAeﬁCTB = F1 + FZ +...

paBHOJCHCTB

1.2.3 1




+
Bropoii 3axon HeroTona: s MmatepuanbHoii Touku B UCO
Fi, = ma,
F
1
124 M
a
1
Ap = FAt
A
p




1.2.5

At
npu
F = const
F
const
Ot
F12 Fy,

TpeTI/Iﬁ 3akoH HproToHa AJIsI MaTCPpHUAJIbHBIX TOYCK!

-

Fi; = —Fp

12
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1.2.6

3aKkoH BCEMHUPHOI'0O TATOTCHUA: CUJIbI HIPUTSXKCHUA MCXKIY

TOYEYHBIMU MAacCaMU PaBHBI
mim,

F=6—5




Cuna Tsoxectu. LleHTp TskecT Tena. 3aBUCUMOCTD CHJIBI

TSOKECTH OT BBICOTHI h Haa ITOBCPXHOCTBIO IIJIAHCTHI

paauycom RO:
_ GMm
" T R + h)?

mg

(R
0

+
h)
2
GMm

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.7




—kx
Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHus: CKOJIbXKEHUSI:
Erp = uN
F
™
uUN
128
Cuna TpeHus MoKos:
Ep < pN
F
™
<
UN
Koadduruent tpenns
JlaBnenwue:
P=%
1.29 P
S




1.3

CTATHUKA

13.1

1.3.2

—

F
MOMEHT CHUJIbl OTHOCUTEIILHO OCH BpalllCHUA:

IM| = Fl, rae | — mutedo cuiter

-

F

OTHOCUTENILHO  OCH, mpoxojsmied uepes Touky O
NEPIEeHIUKYISIPHO PUCYHKY
[lenTp Macc tena. LleHTp Macc cuctemMbl MaTeEpUaIbHBIX

TOYCK:

myry + myry+...
my; + my+...

T,







1.3.3

B onHOpOaHOM 1071€ TSXKECTH

(g = const)

const)
OEHTPp MaCC TEJIa COBIMAAACT C €ro HCHTPOM TAKCCTH

VYcnosus paBHoBecus TBEpaoro tena B UCO:
[M,+M, +...=0
1}:"1 +F,+...=0

HHHPar##H
#1.3.4

3akoH ITackansa




JlaBenue B s)xunkocTu, nokosmeiics B MCO:

p =Do +pgh
p
H#i#Parttt P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApX = ;PBbITeCH

Apx

HHHPar##
#1.3.6

BBITECH
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€CJIM TeNO U KUAKOCTh nokosaTcs B MCO, To

FApx = ngBbITeCH

Apx

pgV

BBITCCH

YcnoBue miaBaHus Tell
3AKOHBI COXPAHEHN A B MEXAHUKE

NMiynbsc MaTepralbHON TOYKU:

p=mv

p
HH#Par##
#1.4.1
m
v
P A Nmnynbc cucteMsl Te:
#1.4.2 p=p+p+..




3aKOH U3MEHEHHUS U COXpaHCHUA UMITyJIbCa:

HHHPar B CO

- -

#143 Ap = A(pl + p2+' ' ) = FlBHEH.[HAt + FZBHeLHHAt-I-' .-







A(

1 BHEIITH

At

2BHENH

At

B UCO , ecnu

Ap = A(p1 + po+...




, €CIIN ) ]
FlBHe[I_[H + FZBHemH+- ..
F
1 BHEIIH
+
F

2BHENH




0
PeakTnBHOE nBIKEHHE
F
HHHPar Ar X
#1.4.4 PaboTa cuiibl Ha MajJOM IIEPEMEIICHHH
A=|}?'|-|.-j.f'|-c05 a=F, -Ax
(;
D)
MOIITHOCTb CHUIIBL:
€CJIH 32 BpeMsi
At
1.45
At
paboTa CUITBI U3MEHSIETCS Ha , TO MOIITHOCTb CHUJTBI
AA
P=— =F-vu-coso
Ar|,
e Kunerndeckasi sHepTrusi MaTepHaTIbHON TOUKH:
n muv? pz

E}(HH =

2 2m




KHH

mv

2m

3aK0OH U3MCHCHHS KHHETHUYSCKOM OHEPTUU CUCTCMBL

MarepuanbHbIX Touek: B UCO AExkun = Al + A2 + ...

1.4.7

IToTenuuanbHast OHCPIruAi:

JJI1 TIOTCHIHUAJIBHBIX CHJI




A12 = E1n0TeHu - EZHOTEHL[_z AEHOTEHLL

12

1noTeH

2MOTeHI

AE

TOTEHI]

[ToreHmanbHas 3HEPrusi MaTEPUAIbLHON TOYKH B
OJIHOPOJIHOM T10JI€ TSYKECTHU:

EHOTeHu =mgh

TIOTCHIT




mgh

[ToreHuuanbHas 3HEpPTUs ynpyro 1eGopMHUpOBaHHOTO

Tena:
kx?
E HOTeHL — 2
TIOTCHIY
2
kx

3aKOH U3MCHEHHS U COXpPaHCHUA MEXaHHYECKOI OHCPIUH:

Euex = B T EIICII"EH:II:-

1.4.8 B IICO AEyex = Agcex menoresn. cun,
B IICO AEyex = 0, eCIH Asgcex menoresn. can = 0
1.5 MEXAHUWYECKUE KOJIEFAHWA 1 BOJIHBI
apmonnueckne KoneOaHWsT MaTEPUATBHOM  TOUKH.
1.5.1 Ammuutyna u  (asa  konebanmii. Kunemarnueckoe

OIIMCAHHC:




A7) = Asin( @t + ;).
v =x/.

Tac X - CMEIICHUE U3 PABHOBECHS.

JlnHaMU4YeCcKoe ONKCaHue:

ma, = —kx,
ma
X
—kx,
rjie
k = mw?
k
mao
2
. 9TO 3HAYHT, YTO
E, = —kx.
F
X
—kx.

DHepreTudeckoe  omucaHue  (3aKOH

MEXaHHYECKOUN SHEPTUn):

a(n=(v,), = —o'x(f) Za, +@'x=0,

COXpaHCHHS




CBsi3b aMILTUTY/IBI KOJICOAHUHN CMEICHUS MaTepUaTbHOM
TOYKH C aMIUIMTyJaMH KoJIeOaHul e€ CKOpOCTH U

YCKOPEHHUSL:

U =4, a_ =04

1.5.2

1.5.3

154

[Tepuon n yactoTa KoNeOaHU:

Hepﬂoz[ MaJIbIX CBO60,I[HBIX KoJIeOaHHMI MaTEMaTHYECKOIO

MassiTHHKA.

T=2IF
£

[Tepron cBOOOIHBIX KOJIEOAHUN IPY>KUHHOTO MasTHUKA!

m
T =21 |—

k

Boinyxnennsle konebanus. Pe3onanc. Pe3onancHas

KpHBast

HonepeqHHe nu MMPpOAOJIbHBIC BOJIHBI. CKOpOCTB

pacrnpoCTpaHEHHUS U JUIMHA BOJHBIL:

v
A=vl =—
v




2.1

1.5.5

211

HNutepdepentius u qudpakius BOJIH

3ByK. CKOpOCTb 3ByKa

MOJIEKVJISIPHAS ©®U3UKA. TEPMOAMHAMUKA
MOJIEKVYJISIPHAS ©U3UKA

Mognenu CcTpoeHHs ra3oB, KHAKOCTEH U TBEPIABIX TeI.

ITycth TepMoauHamMuueckas cucrema (Teno) cocTout u3 N

OZIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4ecTBO BEIIECTBA
N m
vV=—=—
Ny




212
2.1.3
214
2.15

2.16

rae

— 4ucio ABOrajapo, m — Macca CUCTEMBI (Tena),
U

U
— MOJIIpHAs Macca BellecTBa

TennoBoe IBMXEHUE aTOMOB M MOJIEKYJI BEIlleCTBa
B3aumoneiicTBre yacTull BeliecTa

Juddysus. bpoyHoBckoe ABMKEHHE

Monens uneansaoro raza B MKT

CBsi3b MEXIY [aBICHHEM W CpeJHEH KUHETUYECKOU
DHEpPruer  MOCTYMATEIBHOIO  TEIJIOBOTO  JIBUKEHUS

MOJIEKYJI UJeanbHOTro ra3a (ocHoBHOE ypaBHeHne MKT):

ni'ff.'r"l.-\vﬂ: —2?’1 £

7 2
3

rzie m0 — macca OTHON MOJIEKYJIBI,




- KOHLOCHTpAausg MOJICKYJI

2.1.7 AbGcomoTtHas Temneparypa: T =t +273K

CBsi3p TeMmeparypsl raza co CpeIHEH KHHETUYECKOU

BHCPFHCﬁ MNOCTYHATCJIIbHOI'O TCIUIOBOTO JOBUKCHHSA C€r'o

MOJIEKYII:
2.1.8 o 2
PR L 3 kT
R 2
2.19 Vpasuenue p = nkT
MOI[GJ'IB HACAJIBHOTO ra3a B TCpMOJUHAMUKCE!
(Vpaprerme Merrereera — Kiareipona
| BEIpeUKEHHE U1 BHYTPEHHEH SHEPIHH
Vparnerne MeRjueneera — KianeiipoHa (IIpHm
3AIIICI):
RT
pV="_RT =vRT =NkT, p=P""
2.1.10 LL LL

BripaxkeH1e U1 BHYTPEHHEeIl 3HePITI 0IHOAaTOME
raza ([IpIMeHIIMEIe (DOPMEI 3aIIICH):

L‘=%1.:RT =%M’CT —3 MRt —ve,T= %pV

2




3akoH JlanmbTOHA Ui JABJIEHHUS CMECU Pa3pEkKEHHBIX

ra3os:
p=p+pt..
Y
1
2.1.11
+
2
+
M3omporieccsl B pa3peeHHOM rase ¢ MOCTOSHHBIM YHCIIOM
MoJekyn N (C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const
uzoxopa (V = const):
— = const
2.1.12




const

n3obapa (p = const):

%4
= = const

const

I'paduaeckoe mpencrapieHue M30MpoieccoB Ha pV-, pT-u
VT- nuarpamMmax.

OO0benMHEHHBIA Ta30BbIH 3aK0H:
V

P
- = t
T cons

pVv




const

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BEIILICCTBA V.

HaCI)IH_[eHHBIC N HCHACBIICHHBIC IIapHI. KauecTtBeHHas

3aBUCHMOCTD IUVIOTHOCTHU W JABJICHUS HACBIICHHOTI'O I1apa

2.1.13
OT TeMIlepaTypbl, HUX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOIO I1apa
BnaxnocTs BO3ayXa.
OTHOCUTEIbHAS BIAXHOCTD:
¢ _ pnapa(T) _ pnapa(T)
pHacmmnapa(T) pHaCbIU.[Hapa(T)
¢
p
HachlILIapa
2.1.14 )
p

napa

M




M

M

HachIIapa

napa

N3MeHeHue arperaTHbIX COCTOSTHAM BEUIECTBA: UCITAPEHUE

2115 Y KOHJICHCAIUS], KUTIEHUE KUIKOCTH
M3MeHeHne arperaTHbIX COCTOSTHUI BeIecTBa: MJIaBJIEHUE
2.1.16
Y KPUCTAILTH3AIINS
2.1.17 [IpeoOpazoBanue sHepruu B (Hha30BBIX EPEX0ax
2.2 TEPMOANHAMUKA
221 TemoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BHyTpeHHss sHEprus
Tennonepenauya kak cHoco0 HM3MEHEHUsI BHYTPEHHEH
2.2.3 sHepruu  0e3  coBepuieHus pabotel.  KouBekmus,
TEIUIONPOBOAHOCTb, U3TyUEeHUE
KonngecTBo TEmIoThI.
VY nenpHast TETIIOEMKOCTh BEIIECTBA C:
Q = cmAT
224




CMAT

2.2.5

2.2.6

2.2.7

VY nenpHas Terora napooodpazoanus L: Q = Lm.
Y nenbHas TerioTa miaBieHus A: Q = Am.

VY aenpHas TemoTa cropanus Tommsa q: Q = gm

DOnemeHTapHasi paboTa B TEPMOJMHAMUKE:
A = pAV

pAV

Beruucnenne pabotel mo rpaduky mporecca Ha pV-

JuarpamMme

IlepBbIil 3aKOH TEPMOJIMHAMUKH:
Q12 = AUyp + Ay = (Uz = Uy) + Ap

12

AU

12

12




(V]

U
1
)
+
A
12
Annabara:
Q12 = 0= A1, = (U — Uy) = AUy,
Q
12
0
=

12




(U

AU

12

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nporiecchbl
[TpunIMne! aeiicTBrs TennoBbix mamuH. KIT:
MakcumansHoe 3nauenue KI1/I. [ukn Kapho:

T.. —T T
2.2.10 Max M =Ny = ——— =1 2=
T T
VYpaBHeHHe TerI0BOro 6anaHca:
2.2.11 Q1 +0Q2+0Q3+...=0




+
3
+
3 SJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE ITIOJIE

3.11

3.12

OnekTpu3anusi Ten U €€ MPOSBICHUS. ODIEKTPUUECKUM
3apsan. [[Ba Buaa 3apsiia. JieMEHTapHBIN AIIEKTPUUYECKHUI

3apsan. 3aKkoH COXPAHCHUA JJICKTPHUICCKOI0 3apdaaa

Bsaumonericteue 3apsnoB. Todeunsle 3apsabl. 3aKOH
Kynona:
B OZJHOPOJHOM BEILECTBE C JUIIECKTPUIECKON

MMPOHUITACMOCTBIO




F:k|'?1|'|?z 1 _|'§'1|'1"-?J

&I 4mes, 17

3.1.3

3.14

Onekrpuueckoe mnoisie. Ero neiicTBue Ha 3JI€KTpUYECKHE

3apsiJIbl

Hanpsik€HHOCTD 37EKTPUYECKOTO MO

>

) F

qnpo6Hb1171

TIPOOHBIH

[Tone TouyeuHnoro 3apsna:




3.15

OIHOPOJHOC ITOJIC:

E = const.

const.

KapTuns! 1MHMNA HaIPsHKEHHOCTH ATHX ITOJIEN

HOTCHHI/IaJILHOCTB SJICKTPOCTATHUYICCKOI'O ITOJIA.

Pa3zHocTh mOTEHIIMAIOB U HANIPSKEHUE:
A1z = q(d1 — ¢2) = —qAp = qU.

12




a(e

qu.

IIOTeHHHaHBHaﬂ OHEPIUA 3apsjia B DJICKTPOCTATUUCCKOM

IoJIc:

W =q¢

a4




—-AW

HOTCHHI/IaJ'I SJICKTPOCTATUYCCKOI'O I10JIA:

w
o=
q
¢
q
W

CBs3b HaprI)I(éHHOCTI/I MOJIAI 1 pa3HOCTHU ITOTCHIUAJIOB IS

OJIHOPOJIHOTO AJiekTpocTarnueckoro mojsi: U = Ed

3.16

IIpuHIUII CynepIIO3UIINH SJIEKTPUYECKUX MTOJIEH:

- - -

E =E1+E2+,¢ = ¢1+¢2+




3.1.7

HpOBOI[HI/IKI/I B 3JICI(TpOCTaTI/I‘IeCKOM I10JIC.
VYcioBue paBHOBECHS 3apsiIOB: BHYTPH MPOBOJHUKA
Et=0




0
, BHYTPHY U Ha MOBEPXHOCTH MTPOBOJHHUKA (@ = const

3.18

3.1.9

I[I/IE)JIGKTpI/IKI/I B QJICKTPOCTAaTUUCCKOM

I[I/IBJ'IGKTpI/I‘ICCKaﬂ IIPOHUIACMOCTD BCIICCTBA €

Konnencarop. D1eKTpo€MKOCTh KOHIEHCATOPA:
q

C=—
U

OneKTPOEMKOCTh TUNIOCKOT0 KOHJIEHCATOpa:
€08

=Ta T

&€

ITOJIC.




eC

3.1.10

Hapannenbﬁoe COCIMHCHNEC KOHACHCATOPOB:

q = q1+q2+...,U1 = U2 =""Cnapann_C1+C2+-"




napat

[TocnenoBarenbHOE COCTMHEHUE KOHICHCATOPOB:




T10CJT







3.1.11

OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa:
_qU _CcU* _ ¢?
€T 27 2 T2

qu

CuU

2C




3.2

3AKOHBI TIOCTOSAHHOI'O TOKA

Cuia Toka:
=2
3.2.1 Al |40
IMocTostaHEIN TOK: | = const
Jnst mocrossHHOTO TOKA = It
392 VYcnoBust CylecTBOBaHUS AIEKTPUIECKOTO TOKA.
o Hanpsoxenne U u OJIC E
3akoH OMa aJ1g y4acTKa LeMnu:
U
I=—
R
|
3.2.3




3.24

3.2.5

DIIEKTPUUYECKOE CONPOTHUBIICHUE. 3aBUCHUMOCTh
COIPOTUBIICHUSI OJHOPOJHOTO MPOBOJHUKA OT €T0 JJUHBI

U CeueHHUs. Y IeIbHOe COIIPOTUBJICHHUEC BCIICCTBA.
l

R:pg

Uctounuku Toka. 3J/]C uCTOUHMKA TOKA:

ACTOpOHHI/IXCI/IJ'[

q

E =

A

CTOPOHHUXCHJT




BHYTpeHHee COIMPOTUBJICHUEC UCTOYHHUKA TOKA

3akoH Oma nans MOJIHOM (3aMKHYTOM) 3JIEKTPUYECKOU

nenu: E = 1R + Ir, oTkyna

[ =—
Rr

Rr
3.2.6

E

E.r
= R
Hapanneanoe COCIMHCHNEC ITPOBOJJHUKOB!
I=11+12+..,Ul=U2=.,
1 1 4 1 4
Rnapann Rl RZ

3.2.7

apamn







3.2.8

[TocnenoBareabHOE COCIMHEHUE IIPOBOIHUKOB:
U=Ul+U2+.,I11=12=..,
RIIOCJI = Rl + R2+

nocia

Pabora anexrpuueckoro Toka: A = [Ut.
3akon J[xoyns — Jlenma:
Q =I*Rt




3.2.9

Rt

Ha pesucrope

U2
R:Q=A=12Rt=1Ut=Ft

MoIHOCTh QJICKTPUYCCKOT'O TOKA:

Ad
P=—" =JU

At Ar—d)
TeroBast MOIIIHOCTB, BBIAEISIEMAs HA PE3UCTOPE:




3.2.10

P=PR=Z =U
R

MonIHOCTh HCTOYHHKA TOKA!

CBoOOAHBIE HOCHUTENM DIIEKTPUUYECKHX  3apsioB B
IIPOBOJHUKAX. MeXaHu3Mbl IIPOBOJMMOCTH  TBEPIBIX
METAJIJIOB, PACTBOPOB U PACILIABOB 3JIEKTPOJIUTOB, Ia30B.

[TonynpoBoanuku. [1orynmpoBOAHUKOBBIN U0

3.3

MAT'HUTHOE I1OJIE

331

MexaHnyeckoe B3aUMOJEHCTBHUE MAarHuTOB. MarHUTHOE
nosne. Bekrop wmarmuTtHOM — uMHAyKuuMu. [lpuHnumn

CyNEPIIO3UIMN MarHUTHBIX I1OJICH:

- - -

B = B1 +B2+...




3.3.2

3.3.3

JluauM WHAYKIUMKM MarHUuTHOro mnojs. KapTuHa nuHMi
WUHIYKIUU MAarHUTHOTO OJIS II0JIOCOBOT'O u

HO,I[KOBOO6pa3HOFO IIOCTOAHHBIX MarHuTOB

OnpiT Opcrena. MarouTHoe 1oJie MPOBOJHUKA C TOKOM.
KapTtuna nuHMA MHIYKIMM MarHUTHOTO IOJISA JUTMHHOTO
IpsIMOrO  MPOBOJHUKA U  3aMKHYTOI'O  KOJIBLIEBOTO

MMPOBOAHUKA, KATYIIKHU C TOKOM

Cuna Amrmepa, e€ HanpaBJICHUE U BEJIUYNHA:
F, = IBlsina

IBlsino.
, TJIE 0 — YTOJI MeX 1y HampaBIeHHUEM MMPOBOTHUKA U
BEKTOPOM

12

3.34

Cuna JlopeHiia, e€ HanpaBJI€HUE U BEJIUYUHA:

Frop =1 q | vBsina




Jlop

[qlvBsina
/1€ 0 — YTOJI MeX/1y BEKTOpaMu

-

v

1

JBrm>keHUEe  3apsHKEHHOM  4acTULbl B
MAarHWTHOM I10JIE

OJHOPOJAHOM

3.4

OJIEKTPOMATHUTHAA MHAYKIOUA

34.1

[ToTok BeKTOpa MAarHUTHON MHIYKIIMH:

® = B,S = BScosa




BScosa

B

i
4
G2

3.4.2 SIBnenue sanexTpomMaruuTHOM UHAYKIMU. 3J1C nHIyKIIMN

3aKoH AeKTpoMarHuTHoM uHaykiuu dapaes:

AD

3.4.3 E :_E

=@

Ar—

»"\3
\% v,

3/1C MHAYKIXH B IPSIMOM TIPOBOJHUKE THHOM |,

JIBIOKYIIEMCSI CO CKOPOCTHIO

v

344

(;ﬁ)




)

B OJTHOPOJHOM MarHMTHOM IoJe B:
| E; |I= Blvcosa

Blvcosa

, [JA€ O — YIoJI MCXKYy BEKTOPOM Bu HOpMAJIbIO

n

K IIJIOCKOCTH, B KOTOPOH JIeKaT BEKTOPHI

>
>

lnv

; €CIIn




1
B
B
, 1
v
\'
TO
| E; |= Blv
IE

Blv




345 [IpaBuno Jlenua
NHIyKTUBHOCTD:
L P
T
L
I
3.4.6
(O
, mmn © = L1
Camounnaykuus. 9/1C camonHaykuuu:
AT
E, :_L_L =11,
Aty
DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM:
W = LI?
)
W
L
3.4.7
2




3.5

3.5.1

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHUS 1 BOJIHbBI

Kone6arenbublil KoHTYp. CBOOOHBIE AIIEKTPOMArHUTHEIE

KOHe6aHI/IH B NACAJIbHOM KOHe6aTeHBHOM KOHType:
[q[ t)=q,..sin( ot +@,)

If['fﬁ] =g, = e, cos( et + @) =I__ cos(cr +q))

®opmyna Tomcona:

T =2nVLC
T
2
LC
, OTKyJIa
21 1
w=—=—
T 4LcC




3.5.2

2

LC

CBs3b AMIUIUTYBI 3apda/ia KOHACHCATOpa € aMHHHTy,HOﬁ
CHIJIbI TOKa npu CBO60)1HI)IX OJICKTPOMAarHuTHBIX

KOoJICOaHUSX B nACaJIbHOM KoJiIe0aTeIbHOM KOHTYpC:
gﬂu}: =
0

3akoH COXPAHCHUSA SHCPIUr B HICAJIbHOM KoJiIe0aTeIbHOM

KOHTYpeE:




3.5.3

BbIHYXI€HHBIE 3JIEKTPOMarHuTHbIE Kosiebanus. Pesonanc

354

3.5.5

3.5.6

Ilepemennbin  Tok.  IlpowsBoacTBo, nepemada U
notpeliieHue JIEKTPUIECKON SHeprun
2 2 r2 2
cUt L' _CU,, LI,
2 2 2 2

CsoiicTBa AJIEKTPOMATHUTHBIX BOJIH. Bzanmuasa

= comnst.

opucHTalusl BCKTOPOB B BHQKTpOMaFHPITHOfI BOJIHE B

BaKyyMe:

E1lBlc

[Ixama 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue

SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6I)ITy

3.6

OIITHUKA

3.6.1

[IpssMonrHENHOE PACTIPOCTPAHEHUE CBETA B OJHOPOJHOU

cpene. Toueunblit UCTOUHUK. JIyd cBeTa

3.6.2

3aKOHBI OTPaKEHUSI CBETA.

a=p




3.6.3

3.6.4

alp

S

[Toctpoenue n300paxeHuii B MIOCKOM 3epKae

3aKOHBI IIpCIIOMJICHUS CBCTA.

HpeJIOMJ'IeHI/IC CBCTa:

nysina = n,sinf.

sino.

sinp.

AOGCOIOTHBIN MOKa3aTesb MPETOMICHHUS:
c

Nasc = v

abc




OTHOCUTENBHBIN MMOKA3aTENb MPETOMICHHUS:
n, 1

nOTH
1 V2

OTH




Xox 1ydei B mpu3Me.
Vi=Va, Ay =Mk,
CooTHOIIEHHE 4YacTOT M COOTHOIIEHUE JJIMH BOJIH IIPH

nepexoac MOHOXPOMATUUYCCKOro CBETa 4YCPC3 TpaHUIy

paszena IByX ONTHYECKUX CPEI:

3.6.5

ny<ny ny

ITonHOE BHYTpEHHEE OTpaKEHHE.

[IpenenbHbI yroi NOIHOTO BHYTPEHHETO OTPAKEHUS:

. 1 n;
Sinay, = =—
Noru nq

Sina







3.6.6

Cobuparomue U pacceuBaroliie JUH3BL. TOHKas JMH3A.

DOKYCHOE PacCTOSIHUE U ONITUYECKas CHJIa TOHKOW JIMH3BI:

3.6.7

dopmyiia TOHKOHN JTUH3BI:
1

L1
d f F




VYBenuuenue, JaBaeMoe JIMH30M:

h |f1
r=4="a




3.6.8

If|

d T

N

F\ h
f

A

B cirydace pacceI/IBanmeﬁ JIMH3BI:

1
D F =—0,
0= DO




If|




Xox yda, IpOoLIeAIero JUH3Y MO0J1 TPOU3BOJIBHBIM YTIOM
K e€ rIaBHOM onTuyeckon ocu. ITocTtpoenne n3o0pakeHuit
TOYKH ¥ OTPE3Ka MPSMOU B COOMPAIOIINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

doroamnmapaT Kak onTtuueckuii mpubop. [maz kak

3.6.9
ONTHYECKasl CUCTEMA
Wntepdepennust  csera. KorepeHTHbIE  MCTOYHHUKH.
YcnoBus HaOMIOJEHUS MaKCUMyMOB W MHHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX
KOI€PEHTHBIX UCTOUHUKOB:
3.6.
.
MAKCIIMYMET — :l=2m;: m=0,£1.+2 +3
A
MITHIIMYMBI — ﬂ:{lm+1_];, m=0,t1,+2 +3
Hudpaxmus ceera. [dudpakimonHas pemi€rka. Y cloBHE
HaAOJIIO/IEHUsI TJIABHBIX MAaKCUMyMOB IpU HOPMaJbHOM
naIeHU MOHOXPOMAaTHUYECKOT'O CBETa C JJIMHON BOJHBI A
Ha petéTKy ¢ nepruojaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing

m
3.6.11

mA,
m
0,




3.6.12 Hucniepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU 1V AJIN3M

411 ['unoresa M. [lnanka o kBantax. @opmymna [Inanka: E =hv

®otoHnbl. DHeprus GpoToHa:
E=ho="C=
=hv=—-=pc

E
hv

4.1.2
A
hc

pc




Nmnynse potona:

o

hv




4.1.3

414

®ortospdpexr. Omnwitet  AI.  Cronerosa.

dboTtoarddekra

VYpauenue DitHireliHa 11 potodddekra:

E(bOTOHa = ABbixoja + Elcm{maxr

(doToHa
ABBIXO/1a
+
KHMHMax
rac .,
£ B hc
V= )
doToHa 1
¢doToHa

3aKOHEBI




hv

hc
hc
ABbIXOAa = thp = /1
Kp
BBIXOJa
Kp
A
Kp

hc




Exunmax =

E
KHHMaX
2
mv
2
max
eU

3an

= eUzyy

415

[laBiieHue ceera.




JlaBneHne cBera Ha  IOJHOCTBIO  OTPAKAIOLIYIO

IMOBEPXHOCTH n Ha IIOJIHOCTBIO morjIomarmyro

IIOBEPXHOCTh
4.2 OU3NKA ATOMA
421 [Inanerapnas mozens aToma
[Tocrynarer bopa. M3nydenue u moriomieHue (OTOHOB
IIPU [IEPEXO/IE aTOMA C OJJHOTO YPOBHS SHEPTUU HA APYTOM:
he
4.2.2 jjv"j”=.-_:|E]i‘ _Em|
Y
JInHelyaTeie CIIEKTPBI.
CrnexTp ypOBHEN dHEPruu aToMa BOJOPOAa:
—13,63B
E =——— n=123 _
n*
4.3 OU3NKA ATOMHOI'O APA
431 Hyxnonnas Mmozaens sipa I'eiizendepra — MBanenko. 3apsin
o anpa. Maccooe uncio sapa. M3oTomnsl
PannoakTuBHOCTS.
Anbda-pacna;
A A4 4
7 X—>,Y+ ;He
bera-pacnan.
DneKTpOHHbIH B-pacnai;
4.3.2
A A 0 =
X =7 Y+ je+v,
[To3utponHsii B-pacnan:
A A 0=, o,
sX—=Y + jE+ v,
IN'amma-uznydenue
3aKOH paJiMOaKTUBHOTO pacnajaa:
-t
= T
433 N(t) =Ny =2

N(t)




ITycth m — Macca paaAMOaKTUBHOIO BellecTBa. Toraa

-t
m(t) =my* 2T

m(t)




4.3.4

Snepublie peakuuu. JleneHue u CUHTE3 Aliep




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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