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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS
OCHOBHOM oOpa3oBareiapHOM mnporpammel, npencrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueld mporpamMmbl BocnuTaHus v KoHuenmuu
npenoaaBaHus yueoHoro npeamera «Puszuka» B 00pa30oBaTEIbHBIX OPraHU3AIMIX
Poccuiickoit  depeparuu,  pealM3yIOMKUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOT'0 TMpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTO TMpOIECcCa, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBieHUWE O MEJsAX, COAEpNKaHUM, O0OIen
CTpaTernu OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIONMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOaEHHOM ypOBHE.

N3yuenue kypca ¢Gu3MKd YyriayOJIEHHOTO YpPOBHSI IMO3BOJISIET PEATM30BATh
3a/1layu MPO(ECCUOHATLHON OpPUEHTAIMM, HANPABJICHO HA CO3/IaHHUE YCIOBUU IS
NPOSIBJICHNSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOy4JaromumMcsi, KOTOpble HEOOXOAWMBI JUIsl TPOAOJKEHUsS O00pa3oBaHUS B
opraHuzanuax MnpodhecCUOHATBHOTO O00pa30BaHUs MO PA3NIUYHBIM  (PUBHUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpaMmme mo (¢usMke ONpENeNsioTCS IUIAHUPYEMBbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yrryOsn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKW TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXCs, OCBOMBIIHX
mporpaMMmy 10 (HM3MKE HA YypOBHE cpeaHero oobmero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBJSIETCSI CHCTEMHO-/IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJbTAThI 110 TOJIaM O0yUEHHS;

cojiep;kaHue yueOHoro npeamera «Pu3nka mno rojam oO0ydeHusl.

[Iporpamma no ¢u3uKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIOJIb30BaHa YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX TPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS peajiM3alliu  Pa3lIMyHbIX METOANYECKUX



MOJXOJI0B K MpPEenojJaBaHui0 (U3MKM Ha YIIIyOJIEHHOM YPOBHE MpPU YCJIOBHUH
COXpaHEHUs 00A3aTEIbHON YaCTH COAEPKAHUS Kypca.

du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BBICTyIas B
KauecTBe y4eOHOTo IMpeMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIN BKIIaJl B CUCTEMY
3HaHUM 00 okpyskatomieMm Mupe. HIkoabHBIN Kypc GU3HKN — CHCTEMOOOpa3yIOnii
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PHU3MUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBICHMM, HM3ydaeMbIX XUMHUEH, OUOJIOTHEH,
dbuzmueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHHE UM AKTHUBHOE
npuMeHeHUe (U3MYECKUX 3HAHUP ONpefeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUS! HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHUE ECTECTBEHHO-HAYUYHOM
KapTUHBI MHpa OoOydyarouierocs, B (OpMUpOBaHHE YMEHHM MPUMEHATh HAy4YHBIH
METO/]I MO3HAHUS MPHU BHINOJHEHUN UMHU YY€OHBIX UCCIEA0BAHMI.

B ocHoBy Kkypca (hu3uKku Ha ypoBHE CpeiHEro 00111ero 06pa3oBaHus MOJ0KEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KAK IMPUHIIMIIBI €70 TOCTPOEHHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cooTBETCTBUM C HeW MaTepual Kypca (U3HKU
o0ObeUHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanus NpeAnonaraeT MCIOJb30BaHUE
TYMaHUTApHOTO TOTEHIMAaNa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3H Pa3BUTHUS
¢uzuku ¢ pa3BuTHEeM OOIECTBAa, a TakKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOoi€HHOT0 ypoBHS
MPEIIOIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3ak0oHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJIEpKaHMsI, IOCBAIIEHHBIX HKOJOIMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW W TEXHOJOTHUM, a TaKKe OOCYXKICHHS
npo6JieM palMoOHAIBHOTO MPUPOOIOIB30BAHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHIIMAIIAX CUCTEMHO-AESATEIbHOCTHOTO nojaxonaa. Jius ¢pu3uku peanusanusi 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJAb30BAaHUH CaMOCTOATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
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YpOBHS — DOTO CHCTEMa CaMOCTOSTENIBHOTO YYEHHYECKOTO HKCIIEPHMEHTA,
BKJIFOYAIONIETO (PPOHTANIBHBIC YUYEHWYCCKHE OTBITHI TPH HM3YYCHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3anuu (U3MYECKOro TMpakTukyma. B  mepBoMm ciydae
MpakTUKyM npoBoauTtcs aubo B koHue 10 m 11 kmaccos, nubo mocie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoll cmocod — 3To
uHTerpaiusi paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCS B Mpoliecce u3zydeHus paszzaena (temsl). [Ipu stom mojn paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITEIbHOE HMCCIIEIOBAaHUE, KOTOPOE MPOBOJAUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOIIaroBOi HHCTPYKIUH.

B mporpamme mo ¢usMke cucTeMa YYCHHUYECKOTO OKCIEPHMEHTA,
1abopaTopHbIX pabOT W MpaKkTUKyMma MNpe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKHA JIJI 3TUX BUIOB YYCHHUYECKHX MPAKTHYCCKUX PaOOT OCYIIECTBISACTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecreunBaeTcs
OBJIaJICHUE OOYYalONIMMHUCS YMCHHSIMHU IPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPEHUs, WCCIACAOBAHMS 3aBHCUMOCTCH (PU3NYCCKUX BEIMYMH M ITOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCSA PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHON M HESIBHO 3aJlaHHOW (PM3MUECKOW MOJIEJIbI0, TTO3BOJISIIOIINE MTPUMEHSTh
U3YYCHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszfjena Kypca, Tak |
UHTETPUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3aa4
OPUOPUTETOM SIBIISIIOTCS 3aJjaHUsl Ha OOBSICHEHHE/NpelCcKa3aHue MPOTEKAHUS
bU3UYECKUX SIBICHUN M MPOIECCOB B OKPYKAIOIIECH KU3HH, TPEOYIOIIHEe BHIOOpA
buznueckoi MOACIU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k MarepualbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKU MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOJTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
Gu3MKe YYEeHHYECKUX OIBITOB, JA0OPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIMIOHHOE 000PYy/J0BaHHUE.

JleMoHCTpalimoHHoe o0OopynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MHUHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3HKE KIIOYEBBIX JEMOHCTpAIil s
WCCJICIOBAHMUS  W3Y4YaeMBbIX SBICHUW ©W  TPOIECCOB, OMIUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe
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OJIHOTO KOMIUIEKTa Ha JBYX oOydawmuxcsi. TemaTHueckue KOMILIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpATOPUH.

OCHOBHBIMHM LIEJISIMHA U3y4€HUs (PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

(¢opMHUpOBaHUE UHTEpECAa U CTPEMIICHHS OOydYaloIMXCAd K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE MO3HaHUA U (popMuUpoBaHHE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3y4y€HHUs OCHOB
CTpOEHUSI MaTePUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIb30BAaHUEM (PU3UYECKUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMuUpOBaHUE TPENCTABICHUNA O poiu (PU3MKH JJs PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOXHBIX  cdepax Oymyiein
npodeccuOHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTikeHue 3TUX 1efiel oOecrneurnBaeTcs pelieHueM CIeAYIOIMUX 3a/ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 O0HUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI aCTPOPUUKY;

dbopMuUpoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TNPUHATUS TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHME CIIOCOOOB pEIICHHUS pa3IUYHBIX 3a7Ja4 C SBHO 3aJaHHOM
¢u3nyeckoil MoJenblo, 3aj1ad, MOAPa3syMEBAIOIIUX CAMOCTOSITENIBHOE CO3JaHHe
¢usnyeckoll MoOjENTM, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3aj]ad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuE (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEpOpeTanudl  HHPOpMAIIH,
OIpEJENIEHHSI TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JEATEIbHOCTH;

pa3BHUTHE UHTEpEca K chepaM NpodhecCHuOHAIBHON NeATeIbHOCTH, CBA3aHHOM
¢ (hU3UKOM.



B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yueOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETro O00IIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOMIMMUCS, IUIAHUPYIOUMMH MPOAOHKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE CPEIHETO OOILETOo
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEACIIO).

[lpennaraemeiii B mporpamMme 1o (GU3MKE TMEpeueHb JTa0OpaTOpHBIX U
NPAaKTHUYECKUX paboOT SABIAETCS PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BHIOOP
NPOBEACHHUS JITA0OPATOPHBIX pabOT W OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYUYEHUSA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3mepeHuss (U3MYECKUX BEIUYUH (aHAJIOrOBbIE M IU(PpPOBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOE TENO0, WIeadbHas >KUIAKOCTh, WJIACAIBHBIA Ta3, TOYCUYHBIM
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSHHOIO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYNH MPU MOMOIINA KOMIIBIOTEPHBIX JAaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.



CBoOonHoe maneHue. YCKOpEeHHEe CBOOOJHOTO MajaeHus. J[BrkeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPIMHAT, CKOPOCTH H
YCKOPEHHMsI MaTepUaJIbHON TOYKHA OT BPEMEHHU U UX FPAPUKU.

KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrota oOpareHus.
LenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTelbHOE (TaHT€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA U TEXHOJOIMYECKUE IIPOLECCHI: CIUIOMETP,
JIBUKEHUE CHApsIOB, LEMHbIe, IIecTepéHYaTble W peMEHHbIE TMepeiayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopaenb cucTteMbl OTCUETA, WIUTIOCTPALU KUHEMATUYECKUX XapaKTEPUCTHK
JIBKEHUSI.

CriocoObl UcCleI0BaHUs TBUKEHUH.

NnnrocTtpanus npeaeabHoro nepexo/ia i 3BMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCIIOIB30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpapiienne cKopocTH IpH ABUKEHHUH 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE TyTEH, TPAGKTOPHl, CKOPOCTEHW IBHKEHHS OJHOTO M TOTO Ke
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO JABUKEHHS C LEIbIO ONpPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIYTM OT BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITOJIb30BaHUE ITUGPOBOIA TaOOpaTOPUN).

WN3yuenue [BWXKEHMsSI Tena, OpOIIEHHOro Tropu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOW NPONOPLHMOHAIBHON 3aBUCUMOCTH MEXKIY JaJTbHOCTBHIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TeJa.

N3yueHnue JBHKEHHS Tella MO OKPY)KHOCTH C IOCTOSHHOM I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH NEpPHOJA OOpallleHHs KOHUYECKOIO MasTHUKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

IlepBeiii 3akoH HproroHa. MHepumanbHble cucTeMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenerneHue,
MIPUMEDBI).

Macca tena. Cuna. [IpuHumn cynepno3uuuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
UHEPTHOU MacCCBhI.

Cuna TsokecTu. 3aBUCUMOCTb YCKOPEHHUsI CBOOOJHOTO MaZE€HUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKEeHHE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHUs CKOJBXKEHUS M CUJIa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TPU JABMKCHUM Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHME MPOLECCHI: MOALIMIHUKY,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Nl B UHEPIUAIBHBIX U HEMHEPIMAJIBHBIX CUCTEMaX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMoAEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TP JBMXKCHHH OpycKa MO HAKJIOHHON
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBMKEHUS Opycka IIo
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.
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UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHne ABMIKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, EPEKUHYTON yepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuJl, MPUIIOKEHHBIX K TBEpOMY Teny. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonwvt coxpanenus 6 mexaHuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomMeHT umIlynbca MarepuanbHOM TOUYKHM. lIpeacraBiieHue O coXpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOYKH.
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[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM MOJIe OJHOPOJHOTO Iapa (BHYTpH W BHE mapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu Mpu CBOOOHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUs1 UMITYJIbCAa IIPU YIIPYTOM B3aUMOJICUCTBUMU.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aWUMOJCHCTBUS 4YacTUIl BewlecTBa. Moaenum CTpOE€Hus TIa3oB,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX
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Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatyp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3akon Jlamerona. M3omnponeccsl B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
O6apomeTp, Moy4eHue HaHOMaTEePUAIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne wW30TEpMHUUECKOro Impolecca (PEKOMEHAOBAHO KCIOJb30BaHHE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIUHAMHAYECKOW CUCTEMBI. BHEIIHNE U BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.
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HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHUYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypbl. BeipakeHue MJisi BHYTPEHHENH SHEPIUU OJHOATOMHOTO MIEAJIBbHOIO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cuUCTeMbl  0Oe3  coBepuieHus paboTel. KonBekius,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHME TEPMOJUHAMUYECKOW CHUCTEMBI TPOXOJUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix MamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, [W3ENbHBIA U KapOIOpaTOpHBIN JBUraTeNd, MapoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue teMnepaTypsl IpH aauadaTuyeckoM pacIliipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.
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Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomol, npakmuKym.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnvie cocmoanus eeuyecmea. Pazoevie nepexooul.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHHS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne u KpucTamzanus. YeiabHas TEIUIOTa IUIABICHUS.
CyO6numarnus.

Hedopmanuu TBEpHOro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PaCIIUPEHUs TeJl (Ha KaYeCTBEHHOM YpPOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OMNBbITH C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.
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Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korpduiirieHTa NOBEpXHOCTHOTO HATSIKCHHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, MAUDIIEKTPUKA U  IOJYIPOBOJIHHKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnaneKTpuku B AIEKTPOCTATUYECKOM oJje. JlnanekTpuyeckas
MIPOHUILIAEMOCTH BEUIECTBA.
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Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO Y MPUHLIMUIT IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika U pa3psaaka KOHJIEHCATopa 4epe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCTBOBaHMUS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenbHOE CONPOTHUBIICHUE BENIECTBRA.

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.
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Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIA U TTOTIEPEYHOTO CeUEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0Osl coenMHEeHUsT UICTOYHUKOB Toka, D/[C 6aTapeii.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HaNpsOKEHUS IS JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKAHHH.

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTL TBEPIBIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBICHHUS METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.
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DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
NoJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBoIHUKOBBIE TPUOOPBHI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALML.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Moinus. [1na3ma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

CnocoObl n3Mepenus: GU3NIECKUX BEIUYMH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUM, HCCIEAOBAHUM  3aBUCHUMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCSA C YYETOM CONEPIKATEIBHBIX MEXIPEAMETHBIX CBA3ECH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,
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TEOpus, HAONIOAEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJEIb, H3MEpPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIoIIEeH Cpefbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBAa, MOJSpHAas Macca, IMOJIy4YeHHE HAHOMAaTepUalioB, TEIJIOBbIE
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET W JPYrHe), IBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3zopaspsAHble JIAMIIbI, TOJIYIPOBOHUKOBbIE PUOOPHI, TaJIbBAHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEN. JINHWK MarHUTHOM MHAYKIIWH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM MoJjie. Pabota cuibl JlopeHnia.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.
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TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUs CHIIbI AMIIEpA.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC mHAYKUMHA B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: MHAYKIMOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.
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IIpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBI€HUS IEKTPOMArHUTHON UHYKIIUH.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmntyna u ¢dasza kosjeOanuid. CBs3b aMIUTUTYABl KOJEOAHUM HMCXOTHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Koiebanusx. BeinykneHHble konebanus. PezoHaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KoJaeOaTeIbHOTO JIBIKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupOBaHUS MPEACTABICHUI 00 HIeaTbHOW MOJICTH MPYKHHHOTO MasTHHUKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.
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N3mepenue mnepuoaa CBOOOJIHBIX KOJEOAHUNH HUTAHOIO M NIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa C aMIUTUTYAON CUJIbl TOKA B KOJIEOATEIIbHOM KOHTYpE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAYCHHE CUJIbI TOKA M HAMNPSHKEHUS MpH  Pa3IMuHON  (popme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. I[lpousBoacTBo, mepemadya u MoTpeOIeHUE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JUHUU DJIEKTpoIepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTpOMarHuTHOTO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VY eTpoiicTBO M IPUHLIUIL IEUCTBUS TpaHCcPopmaTopa.
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Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3aius, uHTepdepeHus u qudpaKims.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TudpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

24



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

Otpaxkenue cBeta. 3aKOHBI oTpaxeHus ceTa. [locTtpoeHue nzoOpaxeHui B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTHYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTosiHME M ONTHYeCKas Cujia TOHKOW JIMH3BL. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEr0 JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIABHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. WuTepdepenums cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAaKCMMYMOB IIpM MaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.
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NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Ha6monenue noisipu3ainu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenue cnekTpa M3Iy4eHHUS CBETOIMOAA TP MOMOIIN JUGPAKIIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

I'pannnpl  NpUMEHMMOCTH  KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuunHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.
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TexHu4eckre YCTPONCTBA U TEXHOJOTMUYECKHE TMIPOLIECChI: CITyTHUKOBBIC
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. KopnyckyaapHno-60110860i1 oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa 11 potodddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro mnoBepxHocTh). OmnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 0o0JacTU JIOKAIM3alMKM JABWXKYIICHCS dactuibl. KopmyckymspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOJATYMK, TYHHENbHBIM MHUKPOCKOIN, COJIHEYHas Oarapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITel MO HCCIENOBAaHHUIO CTpoeHUs atoMma. [lnmaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.
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Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYXIECHHOE U3NyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Du3zuxka amomHo20 A0pa u INEMEHMAPHLIX YACHMUY,

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJIOTUYECKHE AaCHEKThl Pa3BUTHS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit monaenu. KBapk-riatooHHas MOAENb aApOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPHU3UKH.
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Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJANOTENIECKONbI, BHEATMOC(EpHAst aCTPOHOMHUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaIbHbINA KJIacC —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

Macmra0Has ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBEpHOro MOJylIapus U SPKUE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pasjuenax «YUYCHUYECKUU  JKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.
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O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUAJIBHON TEOPUU OTHOCHTEIbHOCTHY, «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMMM B COBPEMEHHOW HAyYHOU KApTUHE MHUpPA, 3HAYECHUE ONMUCATEIBHOM,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS. ¢ YUYETOM COJIEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuxka: pelIEHHWE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUs TPEyroJIbHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMATHOCTHMKA B MEIWILIMHE, OINTHYECKHUE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHN
aHaIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alleKW MArHUTHBIX DY/,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, TtenedoHn, CBY-meub, ynbTpa3ByKOBas JUAarHOCTUKA B TEXHUKE,
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MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.
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IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3ZOBAHUAINYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCIIUTATEIbHOMN AEITEIBHOCTH, B TOM YUCJIE B YACTH:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpECAX IPAXKIAAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMU JIESATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIaJ|a B MOCTPOECHUE YCTOWYUBOTO OYyIYIIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:
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MHTEpEeC K pa3iIuyHbIM chepaM npodeccuoHaNbHON NeATeIbHOCTH, B TOM
quclie CBSI3aHHBIM C (U3MKOH © TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOP OyaylIel npodeccun U pean30BbIBATH COOCTBEHHbIE
KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
o0nacTu (HM3UKHM HA MIPOTSKEHUH BCEH KU3HU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEIbHOCTH 3KOJOTMYECKOW HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYyYHOW JEATEIBbHOCTH, TOTOBHOCTH B IPOIECCE
u3ydeHus (U3UKU OCYIIECTBISATh MPOCKTHYI0 U HCCIEAOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE;

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOJIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:
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BJa/I€Th HAYYHON TEPMHUHOJOTHUEN, KIHOYEBBIMU MOHATUSAMU U METOJaMHU
(u3HUeCKOl HayKU;

BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHHUs 3a1ady  (PU3UYECKOro
coJiep KaHusl, IPUMEHEHHIO PAa3IMYHbIX METO0B IMO3HAHMUS;

BJaJE€Th BHJIAMM JEATEIBHOCTH MO IMOJYyYEHHUIO HOBOTO 3HAHHUSA, €ro
UHTEpIIpeTaluu, NpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3IUYHbIX yUEOHBIX
CUTyallUsiX, B TOM YHCII€ MPU CO3JaHUU Y4EOHBIX NMPOEKTOB B 00JIaCTH
buzuky;

BBISIBJISATh NPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJU3UpPOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ peHIeHus, HaXOJIUTb AapryMeHThl s
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pElICHHUS;

aHAIM3UPOBATH TOJYYECHHBIE B XOJI€ PEIICHHS 3aJayd pPe3yJbTaThl,
KPUTHUYECKH OLEHUBATH X JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCIIOBUSAX;

CTaBUTh W (POpPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YUCJIE MPU U3YUYEHUU (DUBUKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;
BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI ¥ PEIICHUS;
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMYCKAIOIIME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJI/ICTh HABBIKAMHU TOJY4YEHUS MHPOpMAIUU (PU3NYECKOTO COAEPIKaHUS
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBISATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpPETANi0 HH()OpPMAIUU Pa3ITUIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;

UCIIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TpeOOBaHUN HPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJIEP)KaHMsI B PA3IMYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HHQPOpMAlMU U 1EJIEBOM ayIUTOpPUHU, BbIOUpas
ONTUMAJIbHYIO0 (OPMY MPEACTABICHUS U BU3yaJIU3ALIUH.
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KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

OCYLIECTBJISITH OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
NEeSATENbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CUTyallMi H CMAr4arhb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYAJTbHON paboThI;

BbIOMpATh TEMATHUKYy W METOJIbl COBMECTHBIX NEHCTBUM C Y4ETOM OOLIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh I€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBJISATh IUIaH
JEUCTBUH, pactpeiesiTh POJIM ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKI1aTh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJIEHUE B pa3IMUHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO M BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  MTO3HABATEIBHYIO JEATEIBHOCTh B
obrmacth (PU3NKA U AaCTPOHOMHH, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUsI PACUETHBIX M KaY€CTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeIAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHUIO W TMPOSBICHUIO JIPYAHWIMH B OOJACTH
(GU3UKH, MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.
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CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJE€Th HABBIKAMU T[I03HABAaTENbHOM pedueKcur KakK OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO NPUHHUMATh PEUICHUSA MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONITUOKH.

B mponecce MJOCTMKCHUA JTNUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOrpaMMBbI 110

¢u3uke 111 YpOBHA cpeAHero oOmero oOpa3oBaHMs Yy OOydaroIUXCs

COBEPIIEHCTBYETCS HIMOIMOHAJIbHBIH UHTEJUIEKT, IpeInoaranumi
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS pPa3BUTHUSI COOCTBEHHOM
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpEeTyJTUPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATFHBIM W3MEHEHHUSIM U MPOSIBIATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIXKCHHIO 1NN
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYWUTHIBaTh €ro TMpPHU OCYIICCTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBAaTh
OTHOMICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI
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K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJjb U MECTO (PU3MKU B COBPEMEHHOM HAay4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MpEACTABICHUN 0 PU3NUECKON KapTUHE MUPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOO/JIHOE TmajeHue, alCoNITHO yhpyras aegopmarusi, aOCOITIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UeaJbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (DyHIaMEHTAJIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBM)KCHHSI, (POPMYJIbl KMHEMATHUKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECUs TBEPAOTrO Teja), MpU ITOM HUCIOIb30BaTh
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMUYECKOW YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrUeu TEIUIOBOrO JABMIXKEHUS M KOHIIEHTPAUHUEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
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COXpaHEHHMsI PHEPIHMHU B TEIUIOBBIX MPOIECCax), MPU ITOM HUCIOJIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI DJICKTPOJAMHAMUKH (3aKOH COXpaHECHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NEepEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, T[OTCHIMalbHAasi »JHEPrusi, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyrol jgedopmainvd MPYXKUHBI, KOJUYECTBO TEILJIOTHI,
abcomioTHasl TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOrO rasa,
OTHOCUTEJIbHAsl BIIAXKHOCTh Bo3ayxa, KIIJI wupeansHOro TtemioBoro
JIBUTATEIIS; JJIEKTPUUECKOE I0JIe, HANPSKEHHOCTD AJIEKTPUUYECKOTO T10JI,
HaIpsKEHHOCTh TIOJIST TOYEYHOI'O 3apsila WIM 3apspKEHHOrO 11apa B
BAKyyM€ U B JHDJICKTPUKE, NOTECHLUHAT 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3sHOCTh  IMOTEHUMAJIOB,  JJICKTPOABMXKYILAsl  CWjla, CHWJIa  TOKa,
HallpsDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C II0CJIEI0BATEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIUIOBOE paBHOBecHe, OPOYHOBCKOE IBUKEHUE, nuddys3us, ucrnapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (DPU3MUYECKOW BEJIMYUHBEI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM
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aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICIOBAHMS;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C WCIIOIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBEHArOmed TPeOOBAaHUSIM  3aJauH,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOIbI PEIICHUS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMIOYKY PACCYKJIEHUI C OTIOPOI Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENTHPHOCTH YEJIOBEKA, CBS3aHHOW C (PU3MYECKUMH TMPOIECCAMHU, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;
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MPUMEHATh pa3iiMyHble crocoObl pabdoThl ¢ MH(poOpManuend (GpU3nYecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAYYHO-TIONMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U MUHTEPIPETALINU
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC yMEHUs
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTyallUAX, aJ€KBATHO OIICHMBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xonmny oOyuenusst B 1l knacce mpelMeTHbIE pe3ylbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOW KapTWHE MHpa, POJib aCTPOHOMHH B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (ABJICHUM): OJIHOPOJHOE DHJIEKTPUUYECKOE U OJIHOPOJIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIH CBETA;
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pa3niuyath yCJIOBHUS (TpaHUIbI, O0JacTH) MNPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, MOHMMATh BCEOOIIMHA XapakTep (QyHIaMEHTalIbHBIX 3aKOHOB U
OTrpaHUYE€HHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOIECCHI U SIBJICHUS,
UCIIOJIb3YS OCHOBHBIE TMOJIOKEHUS U 3aKOHBl DJEKTPOJUHAMHUKU U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro  3apsiiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUMM, TnpaBwio  Jlenma, cBa3p  O/C
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMd CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTYyJaThl  CIEUHUAIbHON  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aQHAJIM3UPOBATH U OOBSCHITH KBAHTOBBIC TIPOILIECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOKEHUS ~ KBAaHTOBOW  (u3uku  (ypaBHeHHME  DUWHINTEWHA IS
dororddexra, mnepBbli u BTOpod moctynatel bopa, mnpuHIUI
COOTHOILIEHUS HeornpeaenéHHocteil ['eiizenbepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaAMOAaKTHUBHOTO pacraja);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SIBJICHUS, HWCIOIB3YS BEIHMYHHBI:
HaIPSKEHHOCTD 3JIEKTPUYECKOTO MOJIS, MOTEHIHAI 3JIEKTPOCTATUYECKOTO
NoJIsl, Pa3HOCTh TOTEHUMAJOB, JJEKTPOJABIKYLIAs CuUla, WHIYKIIUSA
MAarHuTHOTO TIOJISI, MAarHUTHBIA TOTOK, CHJIa AMIiepa, UHAYKTUBHOCTD,
ANEKTPOABMKYILAS CUJIa CAMOMHAYKUWH, SHEPrus MArHUTHOTO MOJIs
IPOBOJIHUKA C TOKOM, PEIATUBUCTCKUI HWMITYJIbC, IIOJHAs SHEPrus,
SHEPrus TIOKOSI CBOOOJHOW 4YACTHUIBI, DHEPrUsi M HUMIYJIbC (HOTOHA,
MacCOBOE YUCJIO U 3apsij spa, SHEPTUs CBSI3H SAPA;

OOBSICHATH  OCOOGHHOCTH  MpOTEKaHWUS  (DU3NYECKUX  SBICHUM:
ANEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIAYKIUS, PE30HAHC, HHTEp(EepeHIINS
BOJIH, Audpakius, JUCHEPCHs, TIOJTHOE€ BHYTPEHHEE OTpakeHHE,
dotoanexTpuueckuit 3pdexr (dhoroaddekr), ampda- u OeTa-pacmagbi
anep, raMMa-u3lydeHue snep, (Ppu3ndeckue MPHUHIMIBI CHEKTPATHLHOTO
aHanu3a v paOoThI Jia3epa;

ONpENENATh HANpaBICHUE HWHAYKIMM MAarHUTHOTO MOJIA MPOBOJHHMKA C
TOKOM, CUiIbl AMmriepa u cuiibl Jlopenua;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
U PaCCUYUTHIBAThH €r0 XapaKTePUCTUKH,

OPUMEHATh OCHOBOIOJIATAIONINE ACTPOHOMHUYECKHE MOHSATHSA, TEOPUU U
3aKOHBl Ui aHanmm3a ©  OOBACHEHHWS  (DU3WYECKUX  MPOIIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEXKIaJaKTUYECKOU
cpele; IBUKEHUsI HEOECHBIX Tell, IBOJIFOLUU 3BE3]] U BeeneHHo;
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NPOBOJUTh HCCIENOBAHUE 3aBHCHUMOCTEH (U3NYECKUX BEIMYUH C
WCIIONB30BAaHUEM TMPSMBIX HM3MEPEHHH, TpU ITOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHpOBAaTh pPE3yAbTaThl TMOJIYYCHHOH 3aBUCHUMOCTH
(¢u3nueckux BEIMYMH B BHAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
NOTPEITHOCTEH  WM3MEpeHW#, Jenarth BBIBOABI IO  pe3yibTaTram
MCCIICJIOBAHNS;

NPOBOJINTh KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHTEIbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHI;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEAJIOKCHHON THIIOTE3BI: IIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHATH3UPOBATH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIHCHIBATh METO/IBI TIOTYUSHHS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
coOro1aTh TpaBmiia 6€30MacHOTO TPy/la PU MPOBEIACHUH HCCIICTOBAHUN
B paMKax y4eOHOro OJKCIepUMEHTa, TMpakTHKymMa M  y4eOHO-
MCCIIEJIOBATEIILCKOM W TPOEKTHON JIEATENBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOMCTB U J1abOPaTOPHOTO 000PYIOBaAHMS;

pemate pacy€THble 3aJayd C SIBHO 3aJaHHOM M HESBHO 3aJlaHHOU
(¢u3nyeckoil MOMENBIO: HAa OCHOBAaHMM AaHAJINW3a YCIOBUS BbIOMpATh
¢usnyeckue Mojenu, OTBEYarolue TpPeOOBaHUAM 3a7aud, NPUMEHSThH
(opMysIbl, 3aKOHBI, 3aKOHOMEPHOCTU U TOCTYJaThl (PU3MUECKUX TEOpUi
OpY  HCIOJIB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PAacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3ajauyd, TpeOylollue NPUMEHEHHUs 3HAHUM U3
pa3HBIX pa3zeloB Kypca (PU3UKH, a TAaKKE WHTETpall 3HAHUN U3 IPYTHX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY PacCy>KICHHUI ¢ OMIOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCMOJIb30BaTh TEOPETUUYECKHE 3HAHHUA Uil OOBSICHEHHS OCHOBHBIX
OPUHIUIOB PabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

OPUBOAMNTH MPUMEPHI BKJIAJa POCCUUCKHX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTeNbHOCTH YENIOBeKa, CBSI3aHHOW ¢ (M3MUYECKUMHU TMPOIECCAMH, C
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MO3ULUI SKOJOTUYECKON O€30MaCHOCTH, NMPEACTABICHUN O palMOHATIBHOM
IIPUPOJIOIIOIB30BAHUH, A TAKXKE Pa3yMHOM MCIOJIB30BAHUM JOCTHKEHUU
HAayKd M TEXHOJIOTUM Ui JajJbHEMIIEro pa3BUTUS YEIOBEYECKOIO
o011ecTBa;

OPUMEHSATh pa3iudHble CIOCOObl paboThl ¢ MHpOpMaLUEH (PU3NUECKOTO
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPHU 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJII TOUCKA, NEepepadOTKM M MPEeAbSIBICHHUS Yy4eOHOU W
HAYYHO-TIONYJISIPHOM MHGOPMALIMK, CTPYKTYPUPOBAHUS U MHTEPIPETALUN
uHbOpMAaILMK, TOJYYEHHOW U3 Pa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  MH(GOpPMALUI0O U  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEKOIIMXCS 3HAHWM, TAK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

IPOSIBISATH OpraHU3alOHHbIE " MIO3HABATEIbHbIE YMEHUS
CaMOCTOSATEILHOTO ~ NPUOOPETeHHs  HOBBIX 3HAHUHW B Mpoliecce
BBITIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C HCIOJIHEHUEM paA3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTAHAAPTHBIX CUTYyalUAX, aJ€KBATHO OLIEHMBATH BKJAJ KaXXJIOI0 W3
YYaCTHHUKOB I'PYIIIbI B pEIIEHUE pacCMaTpUBaeMON TPOOIIEMB;

HPOSIBJISITH MOTUBALMIO K Oynylield NpopecCHOHaIbHON AESITEIbHOCTH 10
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC

Ne HauMmeHoBanue KoaunuecTBO 4acoB I[aTa
DJIeKTpPOHHbIe (LM (POBbIE)

n/ pa3iesioB U TeM Bcer KonTpoubH IMpakTuyeck U3y4eHH
o0pa3oBaTejibHbIE PeCypChl

n NporpaMmel 0 ble padoThl ue padoThl a

Pazznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI

Hayunslii MmeTot

11 6 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
ITO3HAHHUS IIPUPO I
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
2.2 JlnHamuka 10 bu6mmorexa IIOK https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 Craruka TBEpAOTO TENa 5 1 https://m.edsoo.ru/7f41bf72https://m.edsoo.ru/7f41
bf72
3
0.4 | OKOMPICOXPAHCHILLE 10 1 BuGnorexa LIOK https://m.eds00.ru/7f41bf72
MEXaHUKE
Hroro mo pazgeny 35

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OcHoBbI

3.1 MOJIEKYJIIPHOKUHETHYECK 15 1 bubnuoreka LOK https://m.edsoo.ru/7f41bf72
o#l Teopun

3.2 Tepmomamiia. Teron 20 1 bubnuoteka I{OK https://m.edsoo.ru/7f41bf72
bl€ MAIIUHBI

3.3 ArperaTHbl€ COCTOSTHUS 14 1 bubnuoreka LIOK https://m.edsoo.ru/7f41bf72
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Bemiectsa. ®a3oBeie
IePEX0 bl

Hroro no pazneny

49

Paznen 4. QJIEKTPOJAUHAMUKA

4.1 DIEKTPUYECKOE TT0JIE 24 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
I o

4.2 OCTOTHIRIH 24 Bubmmorexa LIOK https://m.edsoo.ru/7f41bf72
MEKTPUICCKHUI TOK
To as

4.3 DA 6 bubnuoreka I{OK https://m.edsoo.ru/7f41bf72
cpenax

Hroro mo pazgeny 54

Paznen 5. ®PUSHUECKHWI MPAKTUKYM

5.1 Du3nYecKuil MPaKTUKYM 16 16
Hroro mo pazgeny 16
PezepBHoe Bpemst 10
OBUIEE KOJIMYECTBO 170 16
YACOB I10 ITPOI'PAMME
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11 KVIACC

KoanugecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazaen 1. QJIEKTPOJIMHAMUKA
1.1 MarsuTHoOe moJe 14 bubmiorexa HOK
https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
1.2 1 1
DIIEKTPOMATHHTHAS HHAYKIHS 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUS 1 BOJIHBI
2.1 MexaHn4ecKkre KoaeOaHus 10 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 bubmorexa [IOK
https://m.edsoo.ru/7f41c97c
MexaHW4ecKUe U JIEKTPOMArHuTHbHIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.4 25 1
Onrika https://m.edsoo.ru/7f41c97c
Utoro no pazneny 60
Pa3gen 3. OCHOBBI CIHELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octosst CTO https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 5
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Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
) PIHYCKYJIAp oy https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.edsoo.ru/7f41c97c
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edsoo.ru/7f41c97¢
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/7f4197c
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusirieckuit IPAKTHIYM 16 16 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOLIIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJCPKAHUS U OTbITa 15 bubnnoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edsoo.ru/7f41c97c
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoanuecTBo 4acos DJIeKTPOHHBbIE Jara
Ne uugpoBbIe H3yYeHus!
Tema ypoka Konrtpoabubie | IlpakTuueckue op Y
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
1 ®uszrka — pyHIaMeHTaJIbHas HayKa O 1 0 0 bubnuorexa [JOK
MPUPOJIE https://m.edso0.ru/7f41bf72
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 0 0
HCCIIeIOBAHUS (PU3NICCKUX SIBIICHUHN
DKCIEPUMEHT U TEOPHUA B MPOILIECCE
3 Mo3HaHus npupoabl. Habmoaenne u 1 0 0 brbmorexa [TOK
PHPOZBL. A https://m.edsoo.ru/7f41bf72
IKCIIEPUMEHT B (hH3HKE
Crioco0Ob1 u3MepeHus GPU3NIECKUX bubnuoreka [IOK
4 1 0 0
BEJIMYUH https://m.edso0.ru/7f41bf72
AOCOIIOTHAS ¥ OTHOCHTEIIbHAS
5 IIOTPEITHOCTH U3MEPCHUM 1 0 0 bubmotera [JOK
P P https://m.edso0.ru/7f41bf72
(bUBUYECKUX BEITMYHUH
BxonHoii koHTposibMoaenupoBaHue
B ¢usuke. Posb 1 MecTo Gusuku B
6 (hopMUPOBaHUHU COBPEMEHHOM 1 1 0 bubmorexa HOK
p p“ p https://m.edsoo.ru/7f41bf72
Hay4YHOU KapTHUHBI MUpa, B
MPAKTUYECKOU JIEATEILHOCTH JIFOIeH
Mexanudeckoe apumxenue. Cucrema
7 orcueta. OTHOCUTEIIHFHOCTD 1 0 0 bu6mmoreka [JOK

MCXaHHUYCCKOI'O IBUXKCHU . HpSIMaH
n o6paTHas[ 3aJa4d MCXaHHUKHU

https://m.edsoo.ru/7f41bf72
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Pannyc-Bexkrop MarepuanbHOU
TOYKH, €r0 IIPOEKIUU HA OCH

bu6mmoreka [IOK

8 KoopauHaT. Tpaekropusi. https://m.edsoo.ru/7f41bf72
[lepemenienue. Cxkopocts. Mx
MPOEKIIUU Ha OCH KOOPUHAT
PaBHOMEpPHOE ITPAMONIMHEWHOE

9 nBuxkeHue. ['paduyeckoe onvicanue bubnuorexa [JOK
PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edsoo0.ru/7f41bf72
JIBDKCHHS

10 CroxxeHue nepeMeneHnii u bu6moreka [IOK
ckopocrtei. Pemenue 3agau https://m.edsoo.ru/7f41bf72
HepaBHOMepHOE 1BMKEHME.

11 MrHoBeHHas CKOPOCTh. Y CKOPEHHUE. bubnuorexa [JOK
[IpsimonrHENHOE TBUKEHUE C https://m.edsoo.ru/7f41bf72
MTOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onmcanme

12 MPSIMOJIMHEHHOTO JABUKEHUS C bubmmorexa LOK

https://m.edso0.ru/7f41bf72
MTOCTOSTHHBIM YCKOPEHUEM
CBoOoaHoOe majieHue. Y CKopeHue

13 CBOOOHOTO ITaJIEHU. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/7f41bf72
BPEMEHH M HX Tpaduku

14 JIBmxeHue Tesa, OpOIISHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/7f41bf72
KpuBonnHeiiHOe nBUXKEHUE.

15 JIBUKEHME MO0 OKPYKXHOCTH. YTJIOBas bubnuoreka [IOK

U JUHenHas ckopocts. [lepuon u
yactoTa. LleHTpocTpeMuTeNnsHoe U

https://m.edsoo.ru/7f41bf72
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MOJIHOE YCKOPEHHE

KonTtposnsHas paboTa 1o teme

16
"Kunemartuka"
IIepBbiii 3ak0H HproTOHA.
NHepunanpHble CUCTEMBI OTCYETA.
bu6mmoreka [{OK
17 [IpuHIHAIT OTHOCUTENBHOCTH
https://m.edsoo.ru/7f41bf72
lNanunes. HemnepuumanbHble CUCTEMBI
oTCcYéTa
18 Cuna. PaBHoielicTByIOIIIAs CUJIa. bubnuoteka [JOK
Bropoii 3akon HeroTona. Macca https://m.edso0.ru/7f41bf72
19 B3aumopericteue Ten. Tpetuiil 3akoH bubnuorexa [JOK
HeroTona https://m.edsoo.ru/7f41bf72
[TpuHIUIT Cynepno3uiuy CUll.
20 Pepmelljne 3ayr:1qua MpUMEHEHHE Bubamorexa [JOK
A P https://m.edsoo.ru/7f41bf72
3akoHOB HproTOHA
3aKOH BCEMHUPHOTO TATOTEHHUSL.
21 OKBUBAJICHTHOCTh IPaBUTALIMOHHON Bubnmorexa [JOK
. p I https://m.edsoo.ru/7f41bf72
Y UHEPTHOU Macchl
Cuita TSKeCTU U YCKOpPEHHE bubnuoreka [JOK
22
CBOOOIHOTO ITaICHUS https://m.edsoo.ru/7f41bf72
JIBukeHre HeOECHBIX Te U UX
23 HCKYCCTBCHHBIX CITyTHUKOB. IlepBas bubnuorexa [IOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/7f41bf72
Kennepa
Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
24
Tena https://m.edsoo.ru/7f41bf72
o5 Cuna tpenus. [Ipupoaa u BuabI cun bubnmnoreka [JOK

TPCHUA. Z[BI/I)KCHI/IC B XXNIKOCTHU U

https://m.edsoo.ru/7f41bf72
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rasze ¢ yu€ToM CHUJIbl COIIPOTHUBIICHUS
cpeabl

Jasnenue. ['mapocrarnueckoe

bu6mmoreka [IOK

26
nasnenue. Cuiia Apxumena https://m.edsoo.ru/7f41bf72
AOCOJIFOTHO TBEPJIOE TEJIO.
27 [TocrynarensHOE U BpalaTesbHOE bubmorexa HOK
- P https://m.edsoo.ru/7f41bf72
JBIKEHHUE TBEPJIOTO Tesa
28 MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [IOK
BpateHus. [limevo cubl https://m.edso0.ru/7f41bf72
CrnoxeHue cuil, MPUIIOKEHHBIX K
29 TBepAOMY Teny. LleHTp TsxecTn bubnuoreka [JOK
Tena. Y CIoBHs PaBHOBECHS TBEPIOTO https://m.edso0.ru/7f41bf72
tena. Buasl paBHOBeCHS
bu6moreka [IOK
30 Pemenue 3amau
A https://m.edsoo.ru/7f41bf72
31 KonTtponsHas padoTa o teme
"Ilnnamuka. Cratuka TBepaoro teia'
Nmnynbc maTepuaabHON TOUKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
32 LlenTp Macc cucTeMbl MaTepUAIIBHBIX bubmotera [JOK
P P https://m.edsoo.ru/7f41bf72
Touek. Teopema 0 ABM)KEHUU IIEHTpa
Mmacc
NMiynbsc cuiibl 1 ©3MEHEHHE
33 HMITyJbCa TeJla. 3aKOH COXPaHECHUS bubmorexa HOK
Y ] P https://m.edsoo.ru/7f41bf72
UMITynbca. PeakTuBHOE IBUKEHHE
MoOMeHT uMItysIbca MaTepUAILHON
bu6mmoreka [JOK
34 touku. [Ipencrasienue o

COXpPaHCHUHU MOMCHTA UMITYJIbCA B

https://m.edsoo.ru/7f41bf72
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HCHTpPAJIbHbIX MOJIAX

35 Pemenue 3amau
PaboTa cuibl Ha MajOM M Ha
36 KOHEYHOM IIEPEMEIICHUH. bubnuorexa [JOK
I'padmaeckoe npepcraBneHue https://m.edsoo0.ru/7f41bf72
paboThI cHiTbl. MOIITHOCTh CHITBI
Kunernueckas sneprus. Teopema 00
37 W3MCHCHHH KHHETUYECKOW dHEPTUU brbmorexa [OK
. https://m.edsoo.ru/7f41bf72
MaTepHATBLHOM TOUKH
IToreHnmanbpHBIE K
38 HETMOTECHIIMAJIbHBIE CHIIBI. bu6moreka [IOK
[TorenumansHas 3Heprus. Bropas https://m.edsoo.ru/7f41bf72
KOCMHUYECKasi CKOPOCTh
TpeTbst KOCMHUUYECKasE CKOPOCTb.
CBs13b pabOTHI HETTOTEHITUATBLHBIX
39 CHJI C ©3MEHEHHEM MEXaHUYECKOU Bu6amorexa [JOK
https://m.edso0.ru/7f41bf72
SHEPTHUH CHCTEMBI TeJ. 3aKOH
COXpaHEHUsI MEXaHUYECKON dHEPTUN
YHpyrie i Heynpyrie bu6moreka [IOK
40 CTOJIKHOBEHUS. Y paBHEHUE
. https://m.edsoo.ru/7f41bf72
beprymnu muist uaeanbHON KUAKOCTH
41 KonTtponbHas paboTa o teme
"3aKOHbI COXpaHEHUs1 B MEXaHUKe"
PazButHe npeacraBiaeHuit o npupoe
42 Tem10Thl. OCHOBHBIEC MOJIOKCHHUS bu6mmoreka [JOK
MKT. Iuddysus. bpoyHosckoe https://m.edsoo.ru/7f41bf72
JIBIKCHHE
43 CrtpoeHue ra3000pa3HbIX, )KUJIKUX U bu6mmoreka [JOK
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TBEPBIX TeNl. XapaKTep ABUKECHUS U
B3aMMOJICHCTBHS YaCTHUL[ BELIECTBA

https://m.edsoo.ru/7f41bf72

Macca u pazMepsl MOJIEKYJT (AaTOMOB).

bu6mmoreka [{OK

44 KonunuectBo Bemecrra. IlocTosiHHas httos://m.edsoo.ru/7f41bf72
ABoraapo
45 Temnepatypa. Tennosoe bubnuorexa [JOK
paBHoBecue. [lkana Llenbcust https://m.edsoo0.ru/7f41bf72
46 Pemenue 3amau
. bubnuotexa [JOK
47 Wneanpuerii ra3. I'a30BEIe 3aKOHBI httos://m. edsoo.ru/7fA1bf72
48 YpaBHenue Menpeneena- bu6moreka [IOK
Knaneiipona. Pemenne 3amau https://m.edsoo.ru/7f41bf72
49 AOcoroTHas TeMIiepaTypa. 3aKoH bubnuorexa [JOK
JanpToHa https://m.edsoo.ru/7f41bf72
50 H3omporiecchl B UieaqibHOM rase ¢ bubnuoreka [IOK
HOCTOSIHHEIM KOJIMYECTBOM BEIIIECTBA https://m.edsoo.ru/7f41bf72
I'paduueckoe npencraBieHue
51 M30IIPOIIECCOB: U30TEPMA, H30X0Pa,
n3obapa
bu6mmoreka [JOK
52 Octostioe ypasnere MKT https://m.edso0.ru/7f41bf72
53 Pewtenue 3amay
CBs3b a0COIIOTHOM TeMIepaTyphl
TEPMOAMHAMHYECKON CHCTEMBI CO
54 CpEIHEN KHHETUYECKOM SHEprUen Bubmmorexa LIOK
https://m.edso0.ru/7f41bf72
MOCTYIMATEIbHOTO TEMJIOBOTO
JIBYOKEHUS €€ YacTHI]
55 O06o01eHre U cucTeMaTHU3aIus
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3ganui o teme "Ocuosslr MKT"

KonTtposneHas paboTa o teme

56
"OcnoBsl MKT"
TepmoanHaMuyeckas cucTema.
3ananue BHEMIHUX ycinoBui 1uist T
CUCTEeMbl. BHEeNIHIE U BHYTPCHHUE
S7 napametpsl. [lapamerpst T/] bubmorexa HOK
P pet. iap P https://m.edsoo.ru/7f41bf72
CUCTEMBI KaK CpEJIHUE 3HAUCHUS
BEJIUYHH, OIHCHIBAIONINX €€ Ha
MHKPOCKOTIMYECKOM YPOBHE
HyneBoe Hauano TepMoIuHaMUKH.
58 Camomnpou3sBojibHas penakcaius T/ bubmorera [JOK
P p https://m.edso0.ru/7f41bf72
CUCTEMBI K TETUIOBOMY PABHOBECHIO
Mogenrs naeanbHOTO ra3a B
59 TEPMOIUHAMUKE. Y CIIOBUS bubmmorexa LOK
p Ul https://m.edsoo.ru/7f41bf72
MIPUMEHUMOCTH 3TOW MOJIEIH
YpaBHenue Menpeneena-
60 Kiamneiipona u BeIpakeHue IS bubmmorexa [IOK
P . p a https://m.edsoo.ru/7f41bf72
BHYTPEHHEH 2HEpruu
Bripaxkenue 111 BHyTpeHHEH
61 SHEPrUU 0JJHOATOMHOTO UJI€AJIbBHOTO bubnuoreka [JOK
raza. KBasucratuueckue u https://m.edso0.ru/7f41bf72
HECTaTUYECKUE MPOIECCHI
DneMeHTapHas padoTa B
62 TepMoAHaMUKe. Boruncienue bu6mmoreka [JOK
paboTsl 1o rpaduky mnpoiecca Ha PV- https://m.edsoo.ru/7f41bf72
ararpamme
63 Tennonepenaya kak crnocod bubnuorexa [IOK
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U3MEHEeHUs BHyTpeHHel sHeprun T /1
CHCTEMBI 0e3 COBEpIICHHUS PadOTHI

https://m.edsoo.ru/7f41bf72

KOHBGKIII/I?[, TCIUIONIPOBOJHOCTD,

bu6mmoreka [IOK

64 W3JIy4YCHHE https://m.edsoo0.ru/7f41bf72
KonnuecTBo TEMIOTHI.
TennoémkocTs Tena. Y aeapHas u
65 MOJISIpHAs TETUIOEMKOCTH BEIIECTBA. bubmorera [JOK
https://m.edso0.ru/7f41bf72
VY nenbHas TEIUIOTa CrOpaHus
TOTUIMBA
66 Pacuér xonuuecTBa TEMIOTHI MTPU bubnuorexa [JOK
Terionepeaaye https://m.edsoo.ru/7f41bf72
67 [Tonsatue 06 annabaTHOM TIpoOIIECcCe.
[IepBblit 3aKOH TEPMOJMHAMUKH
KonnuecTBo TeTIIOTH 1 paboTa Kak
68 Mepbl I3MECHEHHS BHYTPEHHEH bubmorexa [TOK
https://m.edso0.ru/7f41bf72
sHepruu T/I cuctemsl
BTopoii 3aKkOH TEpMOAMHAMUKY TSI
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [JOK
nporieccoB. HeoOpaTumocTh https://m.edso0.ru/7f41bf72
MPUPOJHBIX MPOLIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [JOK
mamuH. KT https://m.edsoo.ru/7f41bf72
71 MakcumanbHoe 3Hauenue KI1/I. bubnuoreka [JOK
Huxn Kapno https://m.edsoo0.ru/7f41bf72
12 Pemenue 3amau
DKOJOTUYECKUE aCTIEKThI
bu6mmoreka [JOK
73 HCTOJIb30BAHUS TEIIJIOBBIX

asurareneit. TennoBoe 3arps3HeHne

https://m.edsoo.ru/7f41bf72
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OKpYKarOLIEH CpeJIbl

74

Pemenue 3amau

75

O00011IeHNE ¥ CUCTEMATH3ALIMS
3HaHu# no Teme ""TepmMomHaMuKa.
TemmoBsie MammHbL"

76

KonTponsnas pabora no teme
"TepmoauHamuka. TernaoBbie
MaliuHb!"

77

[TapooOpazoBanue U KOHICHCAIIHSL.
Hcnapenue u kumnenue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHUsI

bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72

78

HaCBIIHeHHI)Ie 1 HCHACBIIIICHHBIC
napH. KaquTBeHHaﬂ 3aBUCUMOCTH
IJIOTHOCTH M JTaBJIEHUS
HACBIIIEHHOTO apa OT TeMITepaTyphl,
HMX HE3aBHCUMOCTE OT 00BEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATYPbl KATICHUS OT JAaBJICHUS
B JKMIKOCTH

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

79

Bnaxxnocts Bo3myxa. AGCOIIOTHAS U
OTHOCHTEIbHAS BIIAXKHOCTD

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

80

IIpomexyTouyHast KOHTPOJIbHAS
pabotaPemenue 3anau

81

Teépnoe Teno. Kpucrammyeckue u
amop(dHbIe Terna. AHU30TPONUS
CBOMCTB KPUCTAJIOB

bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

82

IInaBnenue u KpucCTallIn3anus.
Y aenpHas TemioTa IjIaBIeHUs.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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Cyb6numarus

83

Hedopmarmu TBEpAOTO TENA.
Pactsoxenue u cxxarue. CIIBI/IF.
Mopyns FOnra. [Ipeaen ynpyrux
nedopmaruit

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

84

TermoBoe pacmmpeHue KUIKOCTEN U
TBEPIBIX TeI. AHTAPMOHU3M
TEIUIOBBIX KOJIEOAHUI YaCTHI]
BEIECTBA

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

85

[IpeoGpa3zoBanue sHepruu B (GazoBbIX
nepexojax

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

86

VYpaBHeHuUe TEIIOBOro OanaHca

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

87

Pemenue 3agau

88

[ToBepXHOCTHOE HATSKEHHUE.
Kanunnspueie sapnenus. [laBienue
MO0/ UCKPUBJICHHON OBEPXHOCTHIO
x)unkoctu. @opmyna Jlamnaca

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

89

O0o001Ienre ¥ cucTeMaTU3aIus
3HaHUM Mo Teme "ArperaTHble
cocTosiHHA BelecTBa. Da30BbIe
nepexonr"

90

KonTtponbHas padoTa o teme
"ArperatHble COCTOSIHUS BEIIECTBA.
®dazoBble Iepexoab”

91

DnekTpu3anus Tei U €€ MpOosIBICHUS.
Dnektpuueckuid 3apsia. /[Ba Bunia
AIEKTPUUECKUX 3apsI0B.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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[IpoBOIHUKH, TUATEKTPUKHU U
MOJIYIIPOBOAHUKH

DneMEeHTapHBIN ANEKTPUUECKUM

bu6mmoreka [{OK

92 3apsan. 3aKOH COXpaHEHUS
P P https://m.edsoo.ru/7f41bf72
AIEKTPUUECKOTO 3apsia
93 B3aumoperictBue 3apsnoB. Toueunsie bubnuoteka [JOK
3apsnbl. 3akoH Kynona https://m.edsoo0.ru/7f41bf72
94 Pemrenne 3amau
95 Dnektpuyeckoe nose. Ero neiictue bubnuotexa [JOK
Ha DJIIEKTPUYECKUE 3aPsIbI https://m.edso0.ru/7f41bf72
Hanpsisk€HHOCTB IEKTPUYECKOTrOo
nosist. [IpoGHblit 3apsia. Jlunuu
96 HAIPSHKEHHOCTH YIEKTPHUECKOTO bubmorexa LOK
P P https://m.edsoo.ru/7f41bf72
nossi. OMHOPOTHOE AIIEKTPUUECKOE
noJje
TloTenmansHOCTE
3JIEKTPOCTATUYECKOTO TIOJISI. bubnuoreka [IOK
97
PasHoCTE TOTEHITHAIIOB U https://m.edsoo.ru/7f41bf72
HaIpsDKEHUE
[TorenuunanpHas SHEpTUs 3apsaaa B
08 ANEKTPOCTATHYECKOM II0JIE. bu6mmoreka [JOK
[ToTreHman 3J1eKTPOCTaTUYECKOTO https://m.edsoo.ru/7f41bf72
o
CBs13b HANPSDKEHHOCTH TTOJISI U
99 a3HOCTHU MOTEHIIHATIOB I bubmnorexa [IOK
p https://m.edsoo.ru/7f41bf72
ANEKTPOCTATUUECKOTO MOJIS
IIpuanun cynepno3unuu
100 puHIL yuep 0

QJICKTPUYICCKUX mojen
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101

Pemenue 3amau

[Tosie Toueunoro 3apsaa. [lose

bubnuoreka [IOK

102 PaBHOMEPHO 3apsHKEHHOU chephl https://m.edsoo.ru/7f41bf72
[ToJsie paBHOMEPHO 3apsKEHHOTO 1O

103 00béMy mapa. [Tone paBHOMEpPHO bubnuorexa [JOK
3apsHKEHHON OECKOHEUHOU https://m.edsoo.ru/7f41bf72
TIJIOCKOCTH

104 [IpoBOIHUKH B 3JIEKTPOCTATUYECKOM bubmmoreka [IOK
noJie. YcjaoBHU€E paBHOBECHS 3apsiJI0B https://m.edso0.ru/7f41bf72

105 JMpAeKTpUKY U NOJYIPOBOJHUKH B bubnuorexa [JOK
3JIEKTPOCTATHYECKOM T0JIE https://m.edso0.ru/7f41bf72
Konnencarop. D1neKkTpo€MKOCTh

106 KOHJICHCATOPa. DIEKTPOEMKOCTh brbmorexa [TOK

https://m.edsoo.ru/7f41bf72

IJIOCKOTO KOHAEHCAaTOpa

107 [TapannensHO€ coeMHEHUE bubnuoreka [IOK
KOHJEHCATOPOB https://m.edsoo.ru/7f41bf72

108 TlocnenoBaTenpbHOE COETMHEHNE bu6mmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/7f41bf72

109 DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa

110 Pemtenue 3amay

111 JIBro>keHue 3apsiKEHHOM YaCTUIIbI B bubmuoreka [JOK
OJHOPOJTHOM 3JIEKTPUUYECKOM I0JIe https://m.edsoo.ru/7f41bf72

112 Pemenue 3amay
O000I11IeHNE U CUCTEMATH3AL[MS

113 3HaHUM N0 TeMe "DIEeKTpUuYecKoe
noze"

114 KonTposneHas paboTa o teme
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"DnexTpuueckoe mnojue"

Cwuia Toka. [locTOSIHHBII TOK.

115 YcnoBuUs CyIIECTBOBAHUS bubnmorexa [JOK
T https.//m.edsoo.ru/7f41bf72
MTOCTOSTHHOTO 3JICKTPHYECKOTO TOKa
116 Hcrounuku Toka. Hanpspokenue u bubnuorexa [JOK
/C https://m.edsoo.ru/7f41bf72
117 3akoH Oma JuIs y4acTKa LEMH. bubmuoreka [IOK
DIEeKTPUYECKOe COMTPOTUBIICHNE https://m.edso0.ru/7f41bf72
3aBUCUMOCTb COTIPOTUBIICHUS
118 OJHOPOJTHOTO MPOBOJIHUKA OT €TI0 bu6moreka [IOK
JUTMHBI Y TJIOMIAIA TOTIEPEYHOTO https://m.edsoo.ru/7f41bf72
CeueHus
VY enpHO€ CONMPOTHBIICHUE BEILIECTBA. bubnuorexa [JOK
119
Pemrenue 3agau https://m.edsoo.ru/7f41bf72
[TocnenoBarenbHOE, MapaIeIbHOE,
120 CMEIIaHHOE COEqUHEHNE bubmmorexa [OK
s https://m.edsoo.ru/7f41bf72
MIPOBOTHUKOB
Pacué€t pa3BeTBIEHHBIX
121 sIIeKTpuuecKux Lemnei. [Ipasuia bubmorexa LOK
P H P https://m.edsoo.ru/7f41bf72
Kupxroda
122 Pemtenue 3amay
123 PaGota snexkTpuyeckoro Toka. 3aKoH bubnunoreka [JOK
Jxoyns —Jlenna https://m.edsoo.ru/7f41bf72
124 Pemtenue 3amay
MOIIIHOCTB IEKTPUUYECKOTO TOKA.
bu6mmoreka [JOK
125 TemnoBast MOIITHOCTE, BIACIsIEMas Ha

pesucrope

https://m.edsoo.ru/7f41bf72
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126

Pemenue 3amau

127 O/J1C u BHyTpeHHEEe CONPOTUBIICHHE bubnuorexa [JOK
HWCTOYHHKA TOKa https://m.edso0.ru/7f41bf72
128 3akon OMa Jyist TOJTHOM (3aMKHYTOM ) bubnuorexa [JOK
BIEKTPUYECKOMN LIeTH https://m.edsoo0.ru/7f41bf72
129 Pemenne 3amau
bubnuoteka [JOK
130 MormHoCTE HeTOTETKa TOKA https:// m.edSO(])_.I ru/7f41bf72
131 KopoTkoe 3ambikanme
132 KonneHcarop B 11enu NOCTOSHHOTO bubnuoreka [JOK
TOKa https://m.edso0.ru/7f41bf72
133 Pemrenne 3amau
134 Pemrenue 3agad mo reme
"IToCcTOSTHHBIN ANEKTPUUECKUN TOK"
135 Pemrenue 3agad mo reme
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"
136 Pemrenue 3agau mo reme
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"
O0001IeHrEe U cCUCTEMATU3ALIMS
137 3HaHu# 1o TeMe "TlocTosIHHBIN
3JIEKTPUYECKUN TOK"
138 KounTtponbHas pabora o teme
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"
DnexTpuyecKas mpoBOJIUMOCTh
139 pa3IUYHBIX BEIECTB. bubnuoreka [IOK

QHGKTpI/ILIeCKI/II‘/’I TOK B MC€TaJll1ax.
CBerHpOBOI[I/IMOCTB

https://m.edsoo.ru/7f41bf72
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140

DNEeKTpUUYECKUH TOK B pacTBOpax U
paciiaBax 3J1€KTPOJIUTOB. 3aKOHBI
@apanes U1 IIEKTPOIU3a

bubmuoreka [IOK
https://m.edsoo.ru/7f41bf72

141

DneKkTpuyecKkuii Tok B razax. [lmazma

142

DNEeKTPUUECKUI TOK B BaKyyMe.
BakyymubIe ipuOOpHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

143

DNEeKTPUUYECKUM TOK B
TTOJTYIIPOBOTHAKAX

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

®u3NYeCKUi IPAKTUKYM IO TEME
"N3mepenue cuibl TOKa U
HaMpsHKEHUS B L€ MOCTOSIHHOTO
TOKa IIPY MOMOIIM aHAJIOTOBBIX U
IU(GPOBBIX U3MEPUTEIBHBIX
npuOopoB" min "3HAKOMCTBO C

nudposoit maboparopueii o GpusMKe.

[Tpumepsr m3mepeHust GU3NIECKUX
BEJINYWH TIPH TIOMOIITH
KOMITBIOTEPHBIX TaTYUKOB"

146

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3y4yeHrne HepaBHOMEPHOTO
JIBUKEHHUS C LEBIO OMpeIeICHUS
MI'HOBEHHOM CKOopocTH"

147

Ou3nyecKuil MPakTUKyM IO TEME
"N3mepenue yCKOpeHHUs IpU
MPSMOJIMHENHOM PaBHOYCKOPEHHOM
JBMOKCHUH 10 HAKJIOHHOM
miockoctu" mim "MccnemoBanue
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3aBUCHMOCTH IIyTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM JIBH>KCHUU'"

148

Pu3NYEeCKU IPAKTUKYM 110 TEME
"M3MepeHne yCKOpeHUs: CBOOOHOTO
nageHus" win "M3yuenue nBUKEHUS
Tela, OpOIIEHHOTO TOPU30HTAIBHO"

149

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3ydyeHue qBUKEHUS Tema 110
OKPYXHOCTH C TIOCTOSIHHOU 10
MO/IyJII0 CKOPOCTBIO" NN
"HccmeqoBanne 3aBUCHMOCTH
nepuoja oopanieHus: KOHMYECKOTo
MasiTHUKA OT €ro MmapameTpoB"

150

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHune paBHOICUCTBYIONIEH
CHWJIBI IIPU JABMKEHUU OpycKa 1o
HAaKJIOHHOM IJIOCKOCTH" WIIH
"IIpoBepka rumnoTessl 0
HE3aBUCHUMOCTH BPEMEHU JBMXKCHUS
Opycka 1Mo HaKJIOHHOM TNIOCKOCTH Ha
3aJlaHHOE PACcCTOSIHUE OT ero Macchl"

151

@u3nyecKkuil MPaKTUKyM 110 TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YIPYTrOCTH, BOSHUKAIOIINX B
NpY)XHHE ¥ pE3NHOBOM 00paslie, OT
ux aepopmanuu" nnn "Uzydenue
JBUKEHUS CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
610K"
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152

Du3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepenune ko3 uimenTa TpeHus
10 BEJIMYMHE YTI0BOIO
Koa(duUIMeHTa 3aBUCUMOCTH
Frp(N)" wiu "UccnenoBanue
JBYDKEHUS OpycKa 10 HaKJIOHHOM
IJIOCKOCTH C TIEpEMEHHBIM

K03 duLmeHTOM TpeHUs" WK
"N3yueHue NBUKEHHS Tpy3a Ha BalTy
¢ TpeHuem"

153

®u3N4eCKUi IPAKTUKYM IO TEME
"UccnenoBanue yciIOBH paBHOBECHS
TBEPAOIO TeNa, UMEIOIIET0 OCh
BpameHusa" win "KoHcTpynpoBaHue
KPOHIITEHHOB U PACUET CUIT
ynpyroctu" unu "N3yuenue
YCTOWYMBOCTH TBEPAOTO TEIIA,
HMMEIOIETr0 IJI0IIaab ONophI"

154

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenune uMmmysbca Tesa mno
TopMO3HOMY IyTu" uiu "M3mepenue
CHWJIBI TSITH, CKOPOCTU MOJIEIH
AIEKTPOMOOUIISI 1 MOIIIHOCTH CHJIBI
Taru" wim "CpaBHEHHE U3MEHEHUS
MMITyJIbCa TeJla C UMITYJIbCOM CHUJIBI"
nnu "HccrnenoBanue cOXpaHeHuUs
HMMITyJIbCa IPU YIPYroM
B3auMoeiictBun" win "M3mepenue
KMHETUYECKOM YHEPTUU TeJa 10
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TOPMO3HOMY IIyTH"

155

DuU3NYEeCKUH IIPAKTUKYM 110 TEME
"N3y4ueHne u30TepMHUUECKOTro
rporuecca (peKOMEeH/10BaHO
KCIIOJIb30BaHUE (P POBOH
nabopatopun)" wim "M3ydenue
M30XOPHOTO Tporiecca" uiu
"N3yuenue uzobapuoro mporecca"
nin "IIpoBepka ypaBHEHUs
coctosiHus"

156

®u3NYeCcKUil IPAKTUKYM IO TEME
"NU3mepenue yaenbHOI
termroéMkocTu" nmin "UcciaenoBanue
MpoIecca OCThIBAaHUSA BEIIECTBA" WUIH
"HccnenoBanue aqnadaTHOTO
npouecca" nnu "N3yuenne
B3aMMOCBSI3U SHEPTUU
MEXMOJIEKYJISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPHI
KUIIEHUS XUIKOCTEN"

157

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3yueHue 3akOHOMEPHOCTEN
HUcnapeHus KUJIKOCTeN" nim
"U3mepeHue yaenbHOM TerIoThI
naBieHus apaa" unum "M3yuenue
CBOWCTB HACBIIIEHHBIX apoOB" MU
"N3mepenne abCoIOTHON
BJI&KHOCTH BO3/lyXa M OIIEHKA MaCChl
napos B nnomemeHun". Msmepenune
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KO3 pHIIHEHTA TOBEPXHOCTHOTO
HATSDKEHUS

158

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HaOuroieHne npeBpanicHust
SHEPTHHU 3apsDKEHHOTO KOHJEHCAaTOpa
B SHEPTUIO U3IYyYEHUsI CBETOaHOaa"
nin "M3ydeHne npoTekaHus TOKa B
LIeTH, cojieprKaIieii kouaeHcatop"
nnu "Pacnipenenenue pazHoCcTH
MOTEHIIMAJIOB (HANPSDKEHUs) IPU
MOCJIEIOBATEILHOM COE€IMHEHUU
KOHJIEHCAaTOPOB"

159

®u3N4eCKUil IPAKTUKYM IO TEME
"UccneqoBanye CMENIAHHOTO
COEJIMHEHUS PE3UCTOPOB" MIH
"NU3mepenue yneabHoro
COIPOTHUBIICHHS TPOBOJHUKOB" WIIH
"UccneqoBanue 3aBUCUMOCTH CHJIBI
TOKA OT HAIPSDKEHUS J1JIs1 JTaMIIbI
HakajauBaHus"

160

DuU3NYECKUH TPAKTUKYM 10 TEME
"Habnronenune anekTpoiaunsa" uim
"U3mepenue 3apsia 0JHOBAJICHTHOTO
noHa" i "UccnenoBanue
3aBHCHMOCTH COMPOTHUBJICHUS
TEPMOPE3UCTOPA OT TEMIIEpaTypb!"”
nnu "CHATHE BOJIBT-aMIIEPHOI
XapaKTEepUCTUKHU quoaa”

161

Htoropas MMPOMCIKYTOYHAA
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KOHTpOJIbHAs paboTa.Pe3epBHBIN
ypok. O600IIeHre U cCHCTeMaTU3aIus
3HaHu# no teme "Kunemaruka"

162

PesepBHeIit ypok. O000IICHNE 1
cHCTEeMaTH3aIlHis 3HAHUI 110 TeME
"Iunamuxa"

163

Pesepsubiit ypok. O60011eHNE 1
cucremMaru3sanus 3HAHUH 110 TEME
"Cratuka TBEpa0TO Tena"

164

Peseprubrit ypok. O6001eHNE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"3aKOHBI COXpaHEHUs B MEXaHUKe"

165

PeseprubIit ypok. O6001eHre u
cUCTeMaTH3alus 3HaHU 10 TeMe
"OCHOBBI
MOJIEKYJISIPHOKUHETUYECKON Teopun"

166

Peseprubrit ypok. O6001eHNE 1
CHCTEMAaTU3alMs 3HaHUH 110 TeMe
"Tepmoannamuka. TeroBbie
MaIlIuHB"

167

PeseprubIit ypok. O6001IeHNE 1
CHCTEMAaTU3alMs 3HaHHUH 110 TeMeE
"ArperatHbi€ COCTOSIHUS BEIIECTBA.
®dazoBble Iepexoabl"

168

PesepBHrlit ypok. O600IeHEe 1
CHCTeMaTH3alus 3HAHUH 10 TeMe
"Onexrpuueckoe noie"”

169

PesepBHriit ypok. O6001IeHE U

67




CUCTEMAaTH3alMsl 3HaHUM 110 TeMe
"TIoCTOSIHHBIN 27EKTpUUYECKUI TOK"

PesepBHsIit ypok. O600IICHNE 1

170 CHCTEMATH3ALM 3HAHUI [0 TEME 1 0 0
"Toku B pa3nuyHbIX cpepax”
OBIIEE KOJJMYECTBO YACOB I10 170 1 16

[TPOTPAMME
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Jrj;_)n Tema ypoka Beero Konrpoabubie | IlpakTuueckue :)I;I[()bal;?:;?:enbnme I[aTa
padoTsI padoThI pecypebi U3YyUCHUSA
B3anmonericTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHHUKOB C TOKOM. 1 0 0
MarnutHoe noJie. ['unoreza Ammepa
BexTop MarHUTHON MHAYKIIMH.
2 [TpuHIIMT CyTIePIIO3UITNY MarHUTHBIX 1 0 0
noJiei. JIMHUM MarHUTHOM WHTYKIIMHA
3 MarsuTHO€ T0JIe TPOBOTHUKA C TOKOM. 1 0 0
OnbIT Opcrena
Cuna Amriepa, €€ HapaBJIE€HUE U
4 1 0 0
MOJYJIb
5 Pemtenue 3amay 1 0 0
5 [Ipumenenue 3akoHa Amriepa. 1 0 0
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuna JlopeHiia, e€ HanTpaBJICHUE U
7 MOMYIb. JIBUKEHHE 3apsyKEHHON 1 0 0
YaCTULIBI B OJJTHOPOTHOM MarHUTHOM
rnose
8 Pemenue 3agau. BxoaHast KOHTpoJIbHAs 1 1 0
pabota
9 PaGora cunel Jlopenia 0 0
10 Pemenue 3amau 0 0
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MarauTtHoe 1oJjie B BELIECTBE.

11 deppoMarHeTuky, napa- u
JaMarHeTHKH
OcHOBHEIE CBOWCTBA

12 ¢beppomaraerukos. [Ipumenenne
(heppoMarHeTHKOB

13 Pemenne 3ama4 mo reme "MarautHoe
mose"

14 Pemenne 3ama4 mo reme "MarautHoe
mose"
SIBneHue ANEeKTPOMAarHUTHOM

15 uHAyKIUU. [IoTOK BEKTOpa MarHUTHOM
WHTYKITHHA

16 OJ1C naayKIIMN

17 3aKOH JIEKTPOMAarHuTHOW MHAYKIIMU
®dapanes

18 Buxpeoe anektpuueckoe nosie. Toku
dyko

19 OJIC MHAYKIMH B IBUOKYLIAXCS
MIPOBOTHUKAX

20 Pemtenue 3amay

21 [TpaBuso Jlenma
NunykrusHocTth. KaTymika

22 WHJYKTUBHOCTH B IIETIH MMOCTOSIHHOTO
TOKa

23 SABnenue camounaykiuu. J/C

CaMOMHAYKIINU
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SHCpFI/IH MaravMTHOI'O IIOJIA KaTyHIKH C

24 TOKOM. DJIEKTPOMArHUTHOE T10JIE

25 Pemenne 3amau

26 O000111IeHNEe B CHCTEMAaTH3aLUs 3HAHUI
1o Teme "INeKTpoIMHaMHKa"

97 KonTponsnas pabora no teme
"OnexTpoauHaMuKa"

28 Konebarenpuas cuctema. CBOOO HEIC
KoJiebanust. ['apMoHnYecKre KoaeOaHus

29 Kunematuueckoe 1 fUHaMHYECKOE
OITMCAaHKE KOJeOaTEIbHBIX IBUKEHHUI
DHepreTuyecKoe onrcanue. BeiBo
JUHAMUYECKOTO OTIUCAHMS

30 TapMOHHYECKUX KOJICOAaHUW U3 UX
SHEPTEeTUYECKOTO ¥ KHHEMaTUYECKOTO
OIMMCAHHMS

31 Awmruutyna u ¢asza koaedbaHuit
[Tepuona u yactora kosnebanuii. [leprosn
MAaJIbIX CBOOOJHBIX KOJIEOaHUI

32 MareMaTudeckoro mastHuka. [lepuos
CBOOOIHBIX KOJICOAHUN IPYKUHHOTO
MasTHUKA

33 3aryxatroiue KoueOaHus.
Broinyxaennsie konebanus. Pesonanc

34 ABTOKOJI€0aHHUA

35 Pemenue 3amau

36 VYpoxk-koHpepeHuus "MexaHMUeCKHe
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KoJIe0aHUS B MY3bIKAIBHBIX
HUHCTpyMEHTax"

O00011IeHME U CUCTEMATU3ALIUS 3HAHUN

37 o Teme "Mexannyeckue Kosiebanus"

38 DNEKTPOMAarHUTHBIE KOJICOAHHUS.
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMILTUTY b

39 3apsiaa KOHJIEHCATOpa ¢ aMILTUTYIO0N
CWJIBI TOKA B KOJIEOATEIIEHOM KOHTYpE

40 3aKOH COXpaHEHMsI SHEPTUHU B
HJCATLHOM KOJIeOaTeIbHOM KOHTYpE
3aTyxarolne JEeKTPOMarHuTHbIE

41 KoJiebaHus1. BeiHyKieHHbBIE
AJIEKTPOMArHUTHBIE KOJieOaHus
[Tepemennsbiii TOK. PesucTtop u

42 KOHJICHCATOP B IIEMHU TIEPEMEHHOTO
TOKa

43 Karyiika vHIyKTUBHOCTH B LIENTU
MIEPEeMEHHOTO TOKa

44 3akoH OMa Jyist JJIEKTPUYECKOM 1enu
MIEPEMEHHOTO TOKa
MOIIHOCTh IEPEMEHHOTO TOKA.

45 AMIUITMTYHOE U IEHCTBYIOIIEE
3HAYEHUE CHUJIbI TOKA M HAMPSHKCHUS

46 Pe3oHaHC B anekTprYecKkoi nenu

47 Pemenue 3amau

48 WneanbHblif TpanchopmaTop.
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[IpousBoacTBo, nepenaya u
MOTpeOJICHNE AIIEKTPUICCKOW SHEPTUH

DKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOICTBE IEKTPOIHEPTUH.

49 KynbTypa ucnons3oBanus
3JIEKTPOSHEPIUHU B MOBCEIHEBHOM
JKHA3HU

50 Pemenue 3amau

51 Pemenne 3amau
O0o001Ienre U cucTeMaTH3alys 3HAHUI

52 o TeMe "DIeKTPOMarHuTHHIE
Koneoanus"

53 MexaHndecKre BOJTHEI.
XapakTepUCTUKH MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHHYECKUX BOJIH

55 3ByK. XapaKTepUCTHKH 3BYKa

56 HNudpaszsyk u ynprpazsyk. [llymosoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

57 Pemtenue 3amay

58 DIIeKTPOMAarHUTHBIE BOJIHBI.
N3nyuenue >neKTpOMarHUTHBIX BOJTH

59 DHeprus MEKTPOMArHUTHBIX BOJIH.
CBO¥CTBA DJIEKTPOMarHUTHBIX BOJIH
[IIkaJia 371eKTPOMarHMTHBIX BOJIH.

60 [IpuMmeHeHne MeKTPOMarHUTHBIX BOJTH
B TEXHHKE U OBITY

61 [IpuHUUIBI paTUOCBA3U U
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teneBuaeHuA. Paguonokanus.
DNEeKTpOMarHUTHOE 3arps3HEHNE
OKPYKaroLEn CpeJibl

62

KonTtposnsHas paboTa o teme
"Konebanus u BOJHBI"

63

Cger. 3aKOH NPSIMOJMHEHHOTO
pacmpocTpaHeHHs CBeTa

64

Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHENHOTO PacpoCTpaHEHUS
CBETa

65

Otpaxenue cBera. [Imockoe 3epkaio.
Cdepuueckoe 3epkayio

66

[Ipenomnenne cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTesb
npenomienus. [lonHoe BHyTpeHHEe
oTpaxenue. [IpenenpHblid yroi
MTOJIHOTO BHYTPEHHETO OTPaXKEHUS

67

Pemenne 3a1a4 Ha IPUMCHCHHUC
3aKOHOB OTPaXCHHUA U IMTPCIOMIICHUSA
CBCTa

68

Xop nyueit B mpusMe. ucnepcus
cBeta. CloXHBIN cOcTaB OEIOro CBeTa.

IiBer

69

JIun3pl. DOKyCHOE pacCTOSHUE U
OIITUYECKas CHUJIA JIMH3bI

70

ITocTtpoenue n3o6pakeHuil B IMH3aX U
UX CHCTEMAX. YBEIMUYEHUE JINH3bI

71

Pemienue 3amaq Ha MOCTPOCHUC
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M300paKeHMi, IOTyJIaeMBbIX C
MIOMOIIIBIO JIMH3

72 I'na3 kak ontuyeckas cucreMa
Pewmrenne 3anau. [Ipeneinst

73 MIPUMEHUMOCTH T'€OMETPUICCKON
OTITHKH

74 CKopocTh CBETa U METOJIBI €€
U3MEpeHUs

75 Hucnepcus ceta

76 WnTtepdepennus crera
KorepeHTHbIE ICTOYHUKH. Y CITIOBHS

77 HaOJI0/IEHUS] MAKCUMYMOB U
MHUHHAMYMOB

78 Pemenue 3agau.lIpomexyrounas
KOHTpOJIbHAs paboTa

79 [Ipumenenne naTephepeHITun

80 Judpakuus cBeTa

81 Judpakunonnas pemérka. Y cioBue
HaOJI0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Pemtenue 3amay

83 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemenue 3amay

85 CBeToBBI€ SIBIIEHUS B IPUPOJIE

86 O06o0011eHe U cucTeMaTu3alus 3HaHUN
no teme "OnTuka"

87 KonTposneHas paboTa o teme
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«OnTuka

FpaHI/IHBI HpI/IMeHI/IMOCTI/I
KJIACCUYECKOI MEXAHUKU. 3aKOHBI

88 ANEKTPOIMHAMHUKH ¥ TPUHIIHIT
OTHOCUTEJIbHOCTH

89 [TocTynatel cienuanbHON TEOPUU
OTHOCUTEIILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeobpazoBanus JlopeHua.

90 VYcnoBue NpUYUHHOCTH.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
3ameIeHre BpEMEHHU U COKpallleHHe
JUTHHBI

01 DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOM
YaCTHULIbI
CBs3b MaccChl € SHEPTUEH U UMITYJIbCOM

92 PENATUBUCTCKOM YaCTUIIBI. DHEPTHS
MTOKOSI

93 PaBHOBecHOE TETUIOBOE M3TyYEHUE

94 3akoH cMelenus Buna

95 ['unores3a M. I1nanka o kBaHTax.
DOTOHBI

96 DHeprus U uMIyibc GpoToHa

97 ®ororddext. OnbiTel A. I'. CToneTona.
3akoHsb! poTodrdexra
VYpaBHeHue DiHIITEIHA 1151

98 ¢dororddekra. "Kpacnas rpanuna”

dotorddekra
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Hasnenue ceeta. OnbiTh [1. H.

%9 JleGenena

100 BoJiiHOBBIE CBOIICTBA YaCcTHIL
Bounnsl e bpoiins. JlnmiHa BOJIHBI 1€

101 Bpoitis u pazmepsr o6itactu
JOKATM3AIUH JIBHXKYIICHCS YACTHIIBI

102 KopnyckynspHO-BOTHOBON Ayallu3m

103 Judpakuus >1eKTPOHOB Ha KpUCTALIaxX
Criennurka u3mMepeHuil B MUKPOMUDPE.

104 CoOTHOLIEHHS HEOTTPEACIEHHOCTEN
I'eitzenbepra

105 Pemenne rpaduyeckux 3ama4q

106 Pemenue pacuéTHBIX 33129
KonTtponbHas paboTa o temam:

107 "Ocnoswl CTO", "KopmyckymsipHo-
BOJIHOBOM myanu3m"
OnBITHI IO UCCIEAOBAHUIO CTPOCHUS

108 atoma. [lmtanerapnas Mozenp aroma
Pezepdopna

109 [Tocrynater bopa

110 Bunsl ciektpoB. CriekTp ypoBHE#R
SHEpPrUM aToMa BOJIOpO/Ia

111 CrioHTaHHOE U BBIHYXKJCHHOE
U3ITy4YeHUe CBETa

112 Jlazep

113 Hyknonnas monens siapa ['eiizenOepra-

HBaHeHKo. 3apsa U MacCOBOE YHCIIO
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sapa. M3oTonsl. PagnoakTMBHOCTH

114

3aKoH paJMoaKTUBHOTO pacraja.

CBOICTBAa HOHU3HUPYIOILErO U3ITY4EHUS.

BrnusiHue painoakTUBHOCTH Ha )KUBbIE
opranusmsl. /lozumerpus

115

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
SAnepubie cunbl. Jlepekt Macchl siapa.
Snepueie peakuuu. AnepHbie
peaktopsl. [IpobreMb! yrpaBisieMoro
TEPMOSIZIEPHOTO CUHTE3A.
DKOJOTUYECKUE aCTIEKThI Pa3BUTHS
AJIEPHOM YHEPrEeTUKH

116

MeTo1bl perucTpanyu U UCCIIeI0BaHUS
3JIEeMEHTaPHBIX YaCTHII.
OyHIaMEHTAIbHBIE B3aUMOICHCTBUS.
baproHb1, ME30HBI U JIENTOHBI.
[IpencraBnenue o CrangapTHOM
Mojienu. KBapk-rimirooHHas MoeIb
aZpOHOB

117

®dwuzuka 3a npenenamMmu CTaHaapTHOU
Mojenu. TéMHas Matepust U TEMHAs
sHeprus. EnuHcTBO husnyeckoi
KapTUHBI MUpa

118

OTansl Pa3BUTHA aCTPOHOMMUU.
3HayeHHne ACTPOHOMUHU

119

HpI/IMeHI/IMOCTB 3aKOHOB (I)I/I?»I/IKI/I JJIA
O0OBSICHEHUS nprupoaAbl KOCMHUYCCKUX
0O0BCKTOB. Metoasl ACTPOHOMUHYCCKHUX
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HUCCIIENOBAaHUN

120

CoBpeMeHHbIE ONITUYECKUE TEIECKOTIBI,
panmoTesnecKoIbl, BHeaTMoc(epHas
aCTPOHOMHS

121

Bun 3Bé3aH0r0 HeOa. Co3Be3nus, sipkue
3BE3/1bl, INIAHETHI, UX BUAUMOC
JIBUOKCHHE

122

Counreynas cucrema. CoJHIe.
COJ'IHCLIHZUI AKTUBHOCTL. I/ICTO'-IHI/IK
sHepruu CoJiHIA U 3BE3]T

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpasbHBIN KJIacc —
CBETUMOCTB"

124

3Be3 bl TIIaBHOM OCIEN0BATEILHOCTH

125

Buytpennee crpoeHue 3BE3/1.
CoBpeMeHHbIE MPEICTABICHUS O
MPOUCXO0XKACHUHU U 3BoJIIoIMK CoJIHIIa
U 3BE31. DTalmbl )KU3HU 3BE31

126

Muneunsiit [Iyte — nama ["anaktuka.
Tuns! ranaktuk. YEpHbIE ABIPHI B siApax
raJlakTUK

127

Bcenennas. Pacmiupenne BeeneHHoM.
3akon Xa66mna. Teopus bosbuioro
B3pbIBa. PeuKTOBOE M3ITyueHUE

128

MacmraGHast cTpykTypa Beenennoit.
MeraranakTuka

129

Hepeménnsie mpo6aemMbl acTpOHOMUU

130

DuU3NYEeCKUN IPAKTUKYM I10 TEME
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"HccneqoBanue MAarHUTHOTO II0JIS
HOCTOSHHBIX MAarHUTOB'" WiIn
"HccenoBanne CBOMCTB
(dheppoMarHeTHKOB" WU
"HccnenoBanue NEHCTBUS [IOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

131

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue cuiibl AMriepa" wim
"N3ydyeHne 3aBUCUMOCTH CHIIbI AMIiepa
oT cwiibl Toka" unu "Onpenenenne
MarHUTHOM MHIYKIIMH Ha OCHOBE
n3MepeHus cuisl Ammepa'

132

Pu3NYeCKUi IPAKTUKYM IO TEME
"UccneqoBanue IBICHUA
AJIEKTPOMArHUTHON MHIYKIHUH'" WA
"OnpeneneHne HHIYKIIMA BUXPEBOTO
MAarHUTHOTO TOJIs"

133

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHue IBICHUSI
camouuaykuu" uiu "COopka Mo ieau
3JIEKTPOMAarHUTHOTO reneparopa”

134

Ou3nyecKuil MPakTUKyM IO TEME
"U3mepenue neprojia CBOOOTHBIX
KoJieOaHUN HUTSHOTO U MPYKMHHOTO
MasTHUKOB"

135

DuU3NYECKUN IIPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTUH B
IPYKUHHOM MasiTHUKe"
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136

DuU3NYEeCKUN IIPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOro Toka
yepes M0CiIeI0BaTeNIbHO COEIMHEHHBIE
KOHJIEHCATOP, KaTyLIKY U pe3ucrop"”
niu "HccnenoBanue padboThl
WCTOYHHUKOB CBETA B IIETIH
MIEpEMEHHOT0 ToKa"

137

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3ydyeHue napamMeTpoB 3ByKOBOM
BOJIHBI"

138

Pu3N4eCKUil NPAKTUKYM IO TEME
"N3mepenue nokazaressi IpeoMICHHS
crexna" win "llonydyeHue nzo0pakeHus
B CHCTEME M3 IUIOCKOTO 3€pKajla U
JUH3BI"

139

DU3NYECKUH TPAKTUKYM 10 TEME
"HccneqoBanue 3aBUCUMOCTH
(hOKyCHOTO paccTOsSHUS OT BELIECTBA
(Ha IpUIMEpe KUIKUX JINH3)" WITN
"U3mepenue (OKyCHOTO PacCTOSTHHS
paccenBarONIUX JUH3"

140

du3nuecKuil MPaKTHKYM 110 TEMe
"Habnronenne nudpakunm,
HHTEp(EPEHIUHU U MOJISIPU3alnuy cBeTa"

141

dusnueckuil NpakTUKYM 10 TeEMe
"OnpeneneHue NMITYJIbCa U SJHEPTUH
PENATUBUCTCKUX YacTull (110
¢boTorpagusM TPEKOB 3apsSKEHHBIX
YaCcTHI] B MArHUTHOM Ti0Jie)"
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142

DuU3NYEeCKUN IIPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe HuccienoBanus Gororddexra"
niu "HccienoBanue 3aBUCUMOCTH
CHJIBI TOKA YEpPEe3 CBETOAUO OT
HanpspkeHus"

143

@uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue CrieKTpa pa3peKeHHOTo
aTOMAapHOTO BOJIOPOJIa M U3MEpPEHUE
nocrosinHOM Punbepra"

144

Pu3N4eCKUil NPAKTUKYM IO TEME
"UccnenoBanue paguoakTUBHOTO (oHA
C UCIOJIB30BAaHMEM JJ03UMeETpa" Uin
"N3yueHune moryomieHus: OeTa-4acTuil
AIIOMUHHUEM "

145

DU3NYECKUH TPAKTUKYM 10 TEME
"HabOmaroneuus 38€30H0T0 HeOaA
HEBOOPYXEHHBIM TJIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUHN TSI OTIPEICITICHUS
MOJIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3niusi CeBepHOTo MOyIIAPHS U
sipkue 3BE3161" WM "HabmroaeHus B
teneckorn JIyHbl, M1aHeT, TyMaHHOCTEH
M 3BE3IHBIX CKOIUICHHI"

146

O06o00611eHe U cUcTeMaTH3aIUs
3HaHui. Posib GU3MKN 1 aCTPOHOMUHU B
SKOHOMMUECKOM, TEXHOJIOTMYECKOH,
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COLIMAIBHOM M 3TUYECKOH chepax
IESATEINbHOCTH YelIOBEKa

147

O06o00muIeHrne U cucTeMaTH3aIs
3Hanuil. Poss 1 MecTo ¢u3uku u
ACTPOHOMHH B COBPEMEHHOM HAay4yHOU
KapTUHE MUpa

148

O0o001IeHHE U CUCTEMATU3ALMS
3HaHui. Posb pusnueckoit Teopuu B
(hopMHUpOBaHUHU TPEICTABICHUM O
(buznueckoi KapTUHE MUPaA, MECTO
(buznueckoi KapTUHBI MHpa B 001IEM
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O0001IeHne U cucTEMaTU3aINs 3HAHUN
no teMe "Kunematuka"

150

O00011eHne U cucTEMaTU3aINs 3HAHUN
no teMe "Kunematuka"

151

O00011eHNEe U CUCTEMATU3ALINS 3HAHUN
mo teme "JInHamuka"

152

O0001IeHre U cucTeEMaTU3aLNs 3HAHUN
no teme "CraTtuka TBep1oro tena"

153

O06001eHre u cucTeMaTu3anus 3HaHu|
1o TeMe "3aKOHbI COXpaHEHUS B
MexaHuke"

154

O06o001eHne 1 cucTeMaTu3alus 3HaHu !
1o Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun”

155

O00011IeHrE U cUCTEMATU3ALNS 3HAHUI
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o teme "Tepmoannamuka. TernaoBbie
MaIIHbI"

156

O06o01IeHre 1 cucTeMaTH3alus 3HaHU !
1o Teme "ArperatHbie COCTOSIHHS
BemecTBa. daszoBbie nepexoab"”

157

O00011eHNE ¥ cUCTEMATH3AIMs 3HAHUN
1o Teme "DnexTpudeckoe nojue"

158

O060061eHre u cucTeMaTu3alus 3HaHu|
1o Teme "IIoCTOSIHHBIN 3K TpUUECKUi

n

TOK

159

O060061eHre U cucTeMaTu3alus 3HaHu|
o teme "Toku B pa3nnuHbIX cpenax”

160

O000IIIEHNE U CUCTEMATH3AIlNs 3HAHWUH
no teMe "MarautHoe noJe"

161

Peseprubiit ypok. O6001IeHNE 1
cUCTeMaTH3allus 3HaHU 10 TeMe
"OnekTpoMarHuTHas HHAYKIMUS"

162

PesepBubIit ypok. O6001IeHNE 1
CHCTEMAaTU3alMs 3HaHHUH 110 TeMe
"Mexanndeckue Kojeoanusa"

163

PesepBusiit ypok. O600mIeHE U
CUCTEeMAaTH3allMsl 3HAaHH 110 TeMe
"DneKkTpoMarHuTHbIe KoeOaHus"

164

PesepBusiit ypok. O600mIeHE U
CHCTEMAaTHU3alMs 3HaHHU 110 TEMeE
"MexaHU4YecKue U dIEKTPOMarHUTHBIE
BOJIHBI"

165

PesepBHriit ypok. O600IeHE U
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CHUCTEMATH3aIMs 3HAHUI 10 TEME
"Onruka"

166

PesepBHeIit ypok. O600IICHNE 1
CHCTeMaTH3allus 3HAHUI 110 TeMe
"Ocnosl CTO" Utorosas
IIPOMEXYTOYHasl KOHTPOJIbHAs paboTa.

167

PesepBubiit ypok. O60011eHIE 1
cHCTEeMaTH3alHs 3HAaHUH 110 TEMe
"KopnyckynspHO-BOJHOBON Ayayin3m"

168

Peseprubrit ypok. O6001IeHNE 1
CUcreMatTu3sanus 3HAaHUH 10 TEME
"®duznka aroma"

169

Peseprubrit ypok. O6001IeHNE 1
cUCTeMaTH3alMs 3HaHU 110 TeMe
"®du3nka aTOMHOTO si7Ipa U
AJIEMEHTAPHBIX YaCTHUIL"

170

Peseprubrit ypok. O6001eHNE 1
CUCTEeMaTH3alMsl 3HAaHH 110 TeMe
"SeMeHThl acTpoPu3uKu"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

170

16
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yrayoaeHHbIM u3ydenreM ¢usuku: Junakrt. matepuan: 9-11 ki./ 10. U. uk, O. ®. KabapauH,
B. A. Opnos u np.; [lox pen. 0. . quka, O. ®. Kabapauna. — M.: NpocsewweHne, 1993. — 208c.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Pusnka EgnHan konnekums LLOP. NMpeametHasn konnekumsa «®usmkar
http://nano-edu.ulsu.ru

BupTyanbHbIi METOOUYECKNIA KaOUHET yunTens uamkn n actpoHomun: cant H.H. FomynuHow
http://www effects.ru NaseTta «®usunka» agarenbckoro goma «epBoe ceHTA0ps»
http://ens.tpu.ru 3aHnmartenbHas dusmka B Bonpocax u oteeTax: cant B. EnbkuHa

http://kvant.mccme.ru KnacclHas dmnanka: cant yumtens cdounsunkm E.A. BanguHon
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http://www.phys.spbu.ru/library Mup cunankm: geMmoHCcTpaunm usnyecknx aKCnepumMeHToB
http://edu.ioffe.ru/edu O6yyatoLme TpexypoBHeBbIe TeCTbl N0 usuke: cant B.U. PerensmaHa
http://www. afportal.ru MpoekT «Bcsa dpusmka»

http://www fizika.asvu.ru PelleHns 3agay 13 yuebH1MKoB No dpuanke

http://metod-f.narod.ru CamoTecTnpoBaHue LIKONbHUKOB 7-11 KnaccoB 1 abuUTypuUeHToB No gusmke

http://barsic.spbu.ru/www/tests TepmognHamumka: aneKTPOHHbIN y4ebHUK No dumsmke
http://fn.bmstu.ru/phys/bib/I-NET Ypoku no monekynspHon gpusmke

http://physics.nad.ru ®usmka B npeseHTaLmax

http://presfiz.narod.ru ®usuka B wkone: cant M.b. JlbBoBCKOro
http://gannalv.narod.ru/fiz ®n3uka Bokpyr Hac

http://physics03.narod.ru ®usuka anga scex: 3agaum no pmsmnke ¢ peLeHnaImMm
http://ffizzzika.narod.ru ®usuka gns yumtenen: cant B.H. Eroposow
http://www.vargin.mephi.ru ®uanka.py: Cant gnsa ydawmxca n npenogasarenen usmku

http://nuclphys.sinp.msu.ru Onumnuagel no duanke Becepoccuinckaa onumnuaga LWKOMbHUKOB MO
dusuke

http://www.edu.yar.ru/russian/projects/predmets/physics [JuCTaHUMOHHbIE 3BPUCTUYECKNE
onuMmnuaabl No uanke

http://genphys.phys.msu.ru/ol OTKpbITble MHTEPHET-ONMMNNaAbLI Mo prsnke

http://barsic.spbu.ru/olymp CaHkT-lNeTepbyprckue onumnuagbl no pmsmnke Ans WKOMbHUKOB
http://physolymp.spb.ru
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