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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢pu3nkKe Ha YpOBHE CpEHEr0 O0IIero 00Opa3oBaHus
pa3paboTaHa Ha OCHOBE TMOJIOKEHUI 1 TpeOOBaHUIl K pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOM porpamMmbl, ipenctabieHHbix B ®I'OC COO, a
Takxke ¢ yuétoM (enepaibHON paboyeil mporpaMMbl BocniuTanusi u Konuenuuu
npenoaaBanus yaueOHoro npeamera «Dusnkay B 00pa3oBaTENbHBIX OpraHU3aIUIX
Poccuiickoit @enepanuu, peaaTnu3yonux OCHOBHbIE 00pa30BaTeIbHbIC
MIPOTPAMMBI.

[Iporpamma no gu3suke ornpeaenseT 00s13aTeaIbHOe MPEIMETHOE COJAEPKaHNE,
YCTaHaBIMBAET PEKOMEHYEMYIO TIOCTIEI0BATEIBHOCTh H3yUEHUSI TEM U Pa3eiioB
y4e0HOT0 MpeaAMeTa ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKH Y4eOHOTO MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaronuXcsl.
[Iporpamma no gu3suke 1aét MpeacTaBIeHUE O IENSIX, COAePKAHUU, OOIIeH
cTpaTeruu oO0y4eHus, BOCIIUTAHUS U Pa3BUTHS 00YUAIONINXCs CPECTBAMU
yaebHoro npeamera «Pu3nka» Ha yriIyOJIEHHOM YpOBHE.

Nzyuenue kypca pusnku yriyOiEHHOTO YpOBHS MTO3BOJISIET PEan30BaTh
3a/1auu npodeccuoHaIbHON OpUEHTAIINH, HAMPABICHO Ha CO3/IaHUE YCIOBHM JIJIs
MPOSIBIICHUS] CBOUX HHTEJUICKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH KaXIbIM
00y4aroIuMcs, KOTOpble HEOOXOAUMBI JIJIs1 MPOIOJKEHUST 00pa30BaHUS B
opraHu3anusx npodeccuoHanTbHOro 00pa30BaHUsI MO PA3IUIHBIM (HU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEUATBLHOCTSIM.

B mporpamme no pusmke onpeaensoTcs IIaHUPYEMbIE Pe3yIbTaThl
OCBOEHUS Kypca (PU3UKH Ha YPOBHE CPETHEro 00IIero 00pa3oBaHus: JUYHOCTHBIE,
MeTarpeMeTHbIe, TpeIMETHbIE (Ha yriryOn€éHHOM ypoBHE). HaydHo-
METO/I0JIOTHYECKON OCHOBOM /J1s1 pa3paboTKu TpeOOBaHUHN K TUYHOCTHBIM,
MeTanpeIMETHBIM U MPEAMETHBIM pe3ybTaTaM 00yJaroInXCsi, OCBOMBIINAX
nporpammy 1o (u3MKe Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus Ha
yriayO0nEHHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN TOIXO/.

[Iporpamma no gu3uke BKIIOYAET:

IUTAHUPYEMBIE Pe3yIbTaThl OCBOCHHSI Kypca PU3UKH HA YIIIyOJIEHHOM
YpOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTaThI M0 rojiaM 00y4eHUs;

coJiepkaHue yuyeOHoro npeamera «Ousukay» 1mo rogam 00y4eHus.

[Iporpamma no gu3nke UMeeT MPUMEPHBIN XapakTep U MOXKET ObITh
MCIIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJIS1 COCTABJICHHS CBOMX Pab0YHX IIPOrpamm.

[Tporpamma no (pu3rke He CKOBBIBAET TBOPUECKYIO HHUIIMATUBY YUUTEICH U
MPEIOCTABIISET BOZMOKHOCTH JIJISl Peasi3allii Pa3IMYHbIX METOANYECKUX
MOJIXOJI0B K MpenoaaBaHuio (GU3UKHU Ha yTiyOJIEHHOM YPOBHE IIPU YCIOBHUU
COXpaHeHHs 00s3aTeTFHON YacTH COAEeP KaHUS Kypca.



du3rka Kak Hayka 0 HauboJsee o0IuX 3aKOHaX MPUPO/IbI, BHICTyTAs B
KayecTBe y4eOHOTO MPEIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIa] B CUCTEMY
3HaHMUM 00 okpyxatoieM mupe. [lIkonbHbINA Kype GU3HKH — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHbIX YUYEOHBIX IIPEIMETOB, TOCKOJIBbKY (PU3NYECKHE 3aKOHBI
JIe)KaT B OCHOBE IPOIECCOB M SIBICHUM, N3y4aeMbIX XUMHUCH, OMOIOTHEH,
¢dbusznyeckoii reorpadueit u acrpoHomuei. Mcrnoap30Banre U akTUBHOE
npuMeHeHue GU3NYEeCKUX 3HAaHUH ONPEEeUIIO XapakTep U OypHOe pa3BUTHE
Pa3HOO0Opa3HbIX TEXHOJIOTHI B chepe SIHEPreTUKHU, TPAHCIIOPTA, OCBOEHUS
KOCMOCa, MOJYy4Y€HHs HOBBIX MATEPUAJIOB C 33JaHHBIMU CBOKCTBaMHU. M3yueHne
(U3UKM BHOCUT OCHOBHOM BKJIaJl B (POpMUPOBaHNE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa 00yyaroierocs, B popMupoBaHUe YMEHUM IPUMEHATh HAYYHBIN
METO/1 MO3HAHMSI IPU BBIIIOJIHEHUH UMM YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca ¢pu3HKH Ha YPOBHE CPEIHETO OOIIETo 00pa30BaHMs MOJIOKEH
psAI UAEH, KOTOPbIE MOYKHO PACCMAaTpUBaTh KaK MPUHLIHUIIBI €M0 MOCTPOEHUS.

Hoea yenocmuocmu. B cOOTBETCTBUM C HEN KypC SABIISIETCS JJOTHYECKU
3aBEPIIEHHBIM, OH COAECPKUT MAaTEPHUAI U3 BCEX Pa3JeioB (PU3MKH, BKIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOMN (hHU3HUKHU.

Hoesa zenepanuzayuu. B coOOTBETCTBUY ¢ HEW MaTepHall Kypca GU3NKU
00BeMHEH BOKPYT (u3nueckux Teopuil. Begymum B Kypce siBisieTcs
(bopMHpoOBaHUE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pPHUH, BEIIECTBE U
T0JIE.

Hoea cymanumapuszayuu. E€ peanuszanys NpeanojaracT UCIOJIb30BAHUE
T'YMaHUTAPHOTO NOTEeHIMAIA (PU3NUECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
(U3HKHU ¢ pa3BUTHEM OOILECTBA, a TAKIKE C MUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M 3KOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoit nanpasenennocmu. Kypc Qu3uku yriryOi€HHOTO YPOBHS
MIPEANOIIAraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJIOTMYECKUX
IIPUJIOKEHUHN U3YUYEHHBIX TEOPUN U 3aKOHOB. [Ipn 3TOM paccMmarpuBaroTcs Ha
yYpOBHE OOIIMX MPEJCTABICHUN U COBPEMEHHbIE TEXHUUECKHE YCTPOICTBA, U
TEXHOJIOTUU.

Hoea 3konozuzayuu peannu3yercs MOCPEICTBOM BBEACHHUS JIEMEHTOB
coJiep KaHusl, MOCBSIIEHHBIX 3KOJIOIMUYECKUM pOo0IeMaM COBPEMEHHOCTH,
KOTOpBIE CBA3AaHbI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHM, a TaKXKe 00CyXKIeHUs
po0JieM palOHAIBHOTO MPUPOIOTIONB30BAHUS M YKOJIOTMUECKONU 0€30MacHOCTH.

OcBoeHue cojiepKaHus MPOrpaMMBbl IO (PU3UKE TOJKHO OBITh TOCTPOCHO Ha
MPUHIMIAX CUCTEMHO-AESITENIbHOCTHOTO NoaxoAa. st pu3uku peanuzanus 3TUX
MPUHLIKIIOB 0a3UpyeTcs Ha UCIOJIB30BAaHUU CAMOCTOSITEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JICUCTBYIOIIETo hakTopa yueOHoro npoiiecca. s yriny0iaéHHoro
YPOBHS — 3TO CHCTEMA CAMOCTOSATEIBHOIO YYEHUYECKOTO IKCIIEPUMEHTA,



BKJIFOYAIOLIETO (PPOHTANIbHBIE YUEHUYECKUE OTBITHI IPU U3YUEHUN HOBOTO
MaTepuaa, 1adboparopHbie paboThl U pabOThI TpakTUKyMa. [Ipr 3TOM BO3ZMOXKHBI
JIBa croco0a peanu3anuu GU3NIecKoro npakTukyma. B mepBom ciydae
MPaKTUKYM MpoBoauTcsa 1100 B KoHue 10 u 11 kmaccos, 1ub0 mociie nepBoro u
BTOPOTO MOJYTOJIUNA B KXKIOM U3 3TUX KjaccoB. BTopoii cmocob — 3To
UHTErpalys paboT MpakTUKyMa B CUCTEMY Jab0paTOpHBIX paboT, KOTOPhIE
MPOBOJIATCS B Mpoliecce u3ydeHus pasnena (temsl). [Ipu sTom noa padbotamu
MPAaKTHUKyMa MMOHUMAETCsS CaMOCTOSITEIbHOE HCCIEA0BaHNE, KOTOPOE IPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IMIEHHOTO BHIa 0€3 MOIIaroBoii HHCTPYKITUH.

B nporpamme mo ¢pusnke cuctemMa y4eHUYECKOTO HKCIIEPUMEHTA,
71ab0paToOpHBIX PabOT U MPaKTUKyMa MpeACcTaBlIeHa eIMHBIM repedneM. Beibop
TEMATHKH JJIs1 3TUX BUIOB YUEHUYECKUX MPAKTUIECKUX PAOOT OCYLIECTBISACTCS
y4acTHUKaMU 00pa30BaTebHOr0 Mpoliecca UCXOs U3 0COOEHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUA U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTom obecrieunBaercs
OBIIJICHHE 0O0YJAOIIUMHUCS YMEHHUSIMH POBOIUTH MPSMbIE U KOCBEHHBIE
W3MEPEHMS, UCCIIEeIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEIMYMH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKE yIeNsIeTCs peIIEHUI0 PACYETHBIX M KAYECTBEHHBIX
3amgad. [Ipu aTOM 11t pacu€THBIX 3a7a4 MPHUOPUTETOM SBIISIFOTCS 3a7a49H C SIBHO
3aJIaHHOM M HESIBHO 33JJaHHON (PU3MYECKON MOJEIIBIO, MTO3BOJIAIOIINE IPUMEHSTh
M3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJHOTO pasjesia Kypca, Tak U
UHTETpUpPYs MPUMEHEHNE 3HAaHUI U3 pa3HbIX pa3enoB. /[ kauecTBEHHBIX 3a/1a4
MPUOPHUTETOM SIBIISTFOTCS 3a/1aHUs HA OOBSICHEHHE/TIPEICKa3aHue MPOTEKaHUS
(u3HYECKUX SBJICHHUI U MPOLIECCOB B OKPYXkKAIOLIEH XKU3HHU, TpeOyrouue Bbioopa
buznyeckoil MOAENH AJIsi CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBercTBuU ¢ TpedoBanusmMu ®I'OC COO k matepuaibHO-
TEXHUYECKOMY 00ecCIeueHnI0 y4eOHOro mpoiiecca Kypc GU3UKu yriryOaéHHOTo
YPOBHS Ha YPOBHE CPEAHETO 0OIIETO 00pa30BaHUSI TOKEH U3YUAThCS B YCIOBUSIX
peaMeTHOro kabuHeta. B kabuHeTe Gu3HKU JOHKHO OBITh HEOOXOIUMOE
nabopaTopHoe 000pyAOBaHUE JIJIsl BHIOJHEHUS YKa3aHHBIX B IIpOrpamMmme 1o
(buU3MKe YUEHUYECKHUX OMBITOB, JJA0OPATOPHBIX padOT U padOT MpPaKTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBAHHUE.

JleMoHCTpalnoHHOE 000pyA0BaHKHE POPMUPYETCSI B COOTBETCTBUH C
NPUHIIMIIOM MUHUMAJIbHON JOCTaTOYHOCTH U 00€CIIeYuBAET MMOCTAHOBKY
MIEPEYUCIICHHBIX B TIpOrpaMMe 1o (pU3MKe KIFOYEBBIX IEMOHCTPAIUI IS
MCCIICTOBAHMSI U3yYaeMbIX SIBJICHUN U MPOIIECCOB, SMITUPUIECKUX U
(byHIaMeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIabopaTtopHoe 000pyAOBaHME JIJISl YUEHUUYECKUX MTPAKTUYECKUX padOT
dbopMupyeTcs B BUAEC TEMAaTHIECKHX KOMIUIEKTOB M 00ECIICUNBAETCS B pacuéTe



OJIHOTO KOMITJIEKTA Ha JBYX OOy4aromuxcs. TeMaTndeckue KOMIUICKTHI
1abopaTopHOTO 000PYIOBAHUS JOJKHBI OBITH TOCTPOCHBI HA KOMITJIEKCHOM
WCITOJIb30BAaHUH aHAJIOTOBBIX U ITU(GPOBBIX TPHOOPOB, a TAKIKE KOMITBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOpUil.

OCHOBHBIMHU TIENIIMH U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

dbopMHpoBaHUE UHTEpECA U CTPEMJICHUSI O0YHAIOIINXCS K HAYYHOMY
W3YUYCHUIO MTPUPOIBI, PA3BUTHE UX WHTEIUICKTYATbHBIX U TBOPUYECKUX
CHOCOOHOCTEN;

pa3BUTHE MPECTABICHUI O HAYYHOM METO/Ie TIO3HaHUS U (hOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPYKAIOITUM SIBJICHUSIM;

(dbopMHpOBaHHUE HAYYHOT'O MHUPOBO33PECHUS KaK PE3yIbTaTa H3yUYCHUS OCHOB
CTpOEHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dhopMupoBaHUE YMEHHI OOBSICHATH SBJIICHUS C UCIIOIb30BaHUEM (PU3HUECKUX
3HAHHWM U HayYHBIX JI0KA3aTEIbCTB;

(dhopMHpOBaHUE TIPEACTABIICHUA O POIH (U3UKH JIUIS PA3BUTHSI IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MPEJCTABICHUI O BO3MOXKHBIX cepax Oyayie
npodeccuoHaIbHOM 1eATeTbHOCTH, CBI3aHHBIX C (PU3UKOM, TOATOTOBKA K
JabHEHIIIeMy 0OYYCHHIO B 3TOM HAIPaBJICHUU.

JlocTmkeHre dTUX 1eliel 00ecreuynBaeTCs pereHueM CIICTyIONINX 3a/1a4 B
mpoliecce u3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHETO O0Iero 00pa30BaHuUs:

npUOOpETeHHE CUCTEMbI 3HAHUM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIOUAs MEXaHUKY, MOJICKYJIIPHYIO (DU3HKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PM3HUKY W DJIEMEHTBI aCTPOPU3HKHY;

dbopMHpoBaHrE YMEHUN IPUMEHSITH TEOPETUICCKUE 3HAHUS JIJ1s1 0OBICHEHUS
(buU3HYECKUX SBJICHUM B MPUPOJIE U JUISI IPUHATUS MPAKTUUECKUX PEIICHUH B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOO0OB PEIICHUS PAa3IMYHbIX 33/1a4 C SIBHO 33JTaHHOMN
(bu3HYeCcKoil MOJIENBIO, 33]1a4, MOPa3yMEBAIOIINX CAMOCTOSATEILHOE CO3/IaHNE
(bu3HYecKoil MOJIENH, aJIEKBAaTHOW YCIOBHSIM 3aJ]a4M, B TOM YHCIIE 3a/1a4
WHXCHEPHOTO XapaKTepa,;

MOHUMaHue (U3NIECKUX OCHOB U TIPUHIIMIIOB IEHCTBHS TEXHUUYECKUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOIUIYIO CPEY;

OBJIaJICHHE METOJaMH CAaMOCTOSTEIHLHOTO TUIAHUPOBAHUS U TTPOBEICHHUS
(U3HYECKUX dKCTICPUMEHTOB, aHAJIN3a U HHTEPIpeTaluu nHpopMaIuu,
OTIpEIEIICHNS TOCTOBEPHOCTH MOJIYIYCHHOTO Pe3yJIbTaTa,;

CO3/IaHUE YCIOBHUM JJISI pA3BUTHSI YMEHUN TPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOM JIeATETbHOCTH;



pa3BuUTHE HHTEpeca K chepaM mpohecCuoOHAIBHON AeSTEIBHOCTH, CBI3aHHOM
¢ (PU3UKOM.

B cootBercTBuu ¢ TpedoBanusamu GI'OC COO yrnyOnéHHblil ypoBEHb
u3ydeHus yaeoHoro npeamera «Pu3nkay Ha YPOBHE CPEAHETO 0OIIEro
oOpa3oBaHUs BBIOMpAETCs 00yYAOIIMMHUCS, TUIAHUPYIOITUMU TIPOI0JIKEHUE
o0pa30BaHus MO CHEMUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPODUIISL.

Ha uzyuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus orBoautcs 340 yacos: B 10 knacce — 170 yacoB (5 yacoB B HEZENIO),
B 11 kimacce — 170 yacoB (5 4acoB B HEAEIIO).

[Ipennaraemsiii B mporpaMme 1o ¢pu3nke nepedeHb 1a00paTOPHbIX U
MPAKTUYECKUX PAOOT ABJIAETCS PEKOMEHIOBAHHBIM, YUUTEIb JCIIaeT BEIOOD
MIPOBEICHHUSI TAOOPATOPHBIX PA0OT U OMBITOB C YYETOM MHANBHUIYAITBHBIX
0COOEHHOCTEH 00yUaIOIIUXCSI.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Paszpnesn 1. HayuHblit MeTOA IO3HAHUS IPUPOABI.

®dusuka — pyHaaMeHTagbHas Hayka o npupoze. Hayunslil MeTon mo3HaHus U
METO/Ibl UCCIIEIOBAaHUS (PUBNYECKUX SIBJICHUH.

DKCIIEpUMEHT U TEOpUs B IpoLECcCe MMO3HaHus Ipupoibl. Habmonenue u
AKCIIEPUMEHT B (pU3UKe.

Crioco6b1 n3MepeHus: PU3NIECKUX BETUYUH (aHAIOTOBBIC U IIU(PPOBBIE
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocTy n3MepeHnil pu3anveckux BeIUrH (a0CONOTHAS U
OTHOCHUTEJIbHAS).

MonenupoBanue pU3NUECKUX SBICHHUM U MPOIECCOB (MaTepUaIbHas TOUKa,
abCOMIIOTHO TBEPI0€ TEJI0, AeaIbHAas )KUKOCTb, UJCAIbHBIHN ra3, TOUSUHbIHI
3apsan). 'unore3a. Pu3nyeckuil 3aK0H, TPaHULBI €T0 MPUMEHUMOCTH. Pu3nyecKast
TEOpHs.

Poinb u MmecTo ¢pu3uku B JOPpMUPOBAHUU COBPEMEHHON HAYYHOU KapTUHBI
MUpa, B IPAKTUYECKON EATEIbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadvopamopnsvie padomot, npaKmuKym.

N3mepeHne cuiibl TOKA U HAMPSKEHUS B LMK TOCTOSHHOTO TOKa MPHU
MOMOIIHM aHAJOTOBBIX U MU(PPOBHIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKOMCTBO ¢ U(poBoi Taboparopueit o pusuke. [Ipumepsr usmepeHus
(¢u3nYeCKUX BETUYMH MIPU TOMOIIY KOMIBIOTEPHBIX JAaTYUKOB.

Paspgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanundeckoe 1BHKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKECHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4l MEXAHHUKHU.

Panuyc-BekTop MarepuaibHOM TOUKH, €r0 IPOEKIIMH Ha OCHU CUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienue, CKOpOCTh (CpeaHsIsi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
YCKOpPEHHE MaTepUagbHON TOYKH, UX MPOEKIUHA Ha OCH CUCTEMbI KOOPIUHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MTPSMOJIMHEMHOE JBUKEHUE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUAIILHON TOYKH OT BPEMEHHU U UX
rpaduku.

CBoOomHOe majzieHne. Y CKopeHrue CBOOOTHOTO TajieHus. J[BIkeHue Tena,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTU U
YCKOpPEHUS MaTepUaIbHON TOUKU OT BPEMEHU U UX Ipaduki.



KpusonuHenHoe nrxeHue. [[BukeHrne MaTtepuaibHOU TOUYKH I10
OKPY>KHOCTH. YTJIOBas ¥ JIWHEHHass ckopocTh. [lepuoa u yacTora oOpaieHus.
LlenTpocTpeMuTeabHOe (HOPMAIbHOE), KacaTelbHOE (TAaHT€HIIMAIIBHOE) U TIOJTHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHu4yeckne yCTpoiuCcTBa U TEXHOJIOTHUECKUE MPOLECCHI: CITUIOMETP,
IBUKEHUE CHAPSAIO0B, LIEMHBIE, IIECTEPEHYATHIE U PEMEHHBIE IEPEIAYH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, MILTIOCTPALIUS KHHEMAaTUUECKUX XapaKTEPUCTUK
JBUKCHMUS.

CnocoObI UccliefOBaHUs IBUKEHUN.

Nnmoctpanus mpeebHOro NepPexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBanme NBHUKEHUN C HUCIIOJIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenue aBuxeHust Tejia, OpoIIeHHOT0 O/ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

Hanpaienue CKOpOCTH IPHU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yIriI0BOI CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTeH, TPACKTOPUM, CKOPOCTEU IBUKEHUS OJHOTO U TOTO KE
TeJla B pa3HbIX CUCTEMaX OTCUETa.

Yuenuueckuii sxcnepumenm, nadvopamopnsvie padomot, npAKMUKyMm.

N3ydeHrie HEpaBHOMEPHOI'O JIBH>KEHUS € LIEIIBIO ONPEIETIEHNUSI MTHOBEHHOM
CKOPOCTH.

N3mepenure yckopeHus Ipy NpsIMOJIMHETHOM PaBHOYCKOPEHHOM JIBUKCHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JIBI>KCHUH.

N3mepenne ycKkopeHusi CBOOOJHOr0 NajeHus (PEKOMEHI0BAHO
HCIIOIb30BaHue UG POBOM 1a00OPATOPHH).

N3yuenue aBuxkeHUs Tena, OpoIeHHOro ropu3oHTalbHO. [IpoBepka
TUIIOTE3bI O MPSIMOM MPOMOPIIMOHATBLHON 3aBUCHUMOCTH MEXTY JaTbHOCTBIO
MOJIETa U HAYAJIbHOM CKOPOCTBIO TENa.

N3ydenne ABUXKEHUS Tella 10 OKPYKHOCTH C IOCTOSIHHOM 1O MOJTYJIIO
CKOPOCTBIO.

UccnenoBanue 3aBUCUMOCTH Tleproa oOpalieHruss KOHUIECKOro MasiTHUKA
OT €ro mapameTpoB.

Tema 2. /lunamuxa.



ITepseiit 3akoH HeroToHa. MHEpIManbHbie cuctemsl orcuéTa. [IpuHiun
otHocutTenbHocTH ["anunes. HenneprmanbHbie cucTeMbl oTcuéTa (OrpeesieHue,
MIPUMEDHI).

Macca tena. Cuna. [IpyHiun cynepno3unuu Cuil.

Bropoii 3akon HeroToHa aJ1s1 MatepuaibHONU TOUYKH.

Tperuii 3ak0H Hpr0TOHA U1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh T'PABUTALIMOHHON U
WHEPTHOM MACCBI.

Cuna TsoKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO MAJCHUSI OT BHICOTHI
HaJl IOBEPXHOCTHIO TUIAHETHI M OT Treorpaguueckoil mupoTsl. JBrkeHue
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBuxyierocs ¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHs CKOJbXEHUS U CUJIa TPEHUS
nokosi. Koagpuunent tpenusi. Cuna cConpoTUBICHUS MPU JBUKEHUU Tela B
KUJKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHHS.

Hasnenue. ['mapocratuueckoe napnenue. Cuina Apxumena.

TexHu4yeckne yCTpONCTBA U TEXHOJIOTHUECKUE MPOUECCHI: MOAIINITHUKH,
JIBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenune nBrkeHus Tell B MHEPIUATbHBIX M HEMHEPIIMATBHBIX CHCTEMAaxX
OTCU€Ta.

ITpuHIUII OTHOCUTEIBHOCTH.

Kauenune aByX IWIMHAPOB WK MAPOB PA3HOM MACCHI C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPLUAILHON CUCTEMBI OTCYETA.

CpaBHEHUE PaBHOJECUCTBYIOLIEH PUIIOKEHHBIX K TEILY CHJI C
ITPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B NHEPLUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YIbTATE B3aNMOICUCTBUS TEIL.

HN3mepenune macc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NMOIBEME U MMAICHUH.

[{eHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepenne paBHOACHCTBYIONIEH CUII IIPU ABMKEHUH OpycKa MO HAKJIOHHON
IIJIOCKOCTH.

[IpoBepka rumnore3sbl 0 HE3aBUCUMOCTH BPEMEHU JIBUKEHUS OpyCKa Mo
HAKJIOHHOM IIJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.



HccnemoBanre 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIINX B IIPYKUHE H
PE3MHOBOM 00pasIie, OT uX JAehOpMaIIHH.

N3yuenune ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPECKUHYTOM Yepe3
JIETKUH OJIOK.

N3mepenne koaduiimenta TpeHus M0 BETUIMHE YTII0BOro Koddduimenta
3aBUCUMOCTH F.p(N).

WccnenoBanre NBHKeHUs OpycKa MO HAKJIOHHOM MIIOCKOCTH C MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUSI.

N3ydenne nBUKEHUs rpy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomtoTHO TBEp0€E Teno. [locTynarenbHoe U BpalatebHOE JBHKECHUE
TBEPIOrO Tesa. MOMEHT CHIIBI OTHOCUTENBHO OCH BpaleHus. [1nedo cuibl.
CrnoxxeHue cuJil, IPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

YcioBus paBHOBECUS TBEPAOIO TEA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3InuHOe PAaBHOBECHE.

TexHu4yeckne yCTporuCTBAa U TEXHOJIOTHYECKUE MTPOLECCHI: KPOHIITENH,
CTPOMTEJIBHBIM KPaH, peMIETYaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

HccnenoBanne ycnoBul paBHOBECHUS TBEPAOTO TEJa, UMEIOIIETO OCh
BpALLCHUS.

KoHcTpynpoBanne KpOHIITENHOB U PaCUYET CUII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBI.

Tema 4. 3akonvt coxpanenus @ mexaHuke.

Nmnynbsc MaTepuanbHOW TOUKM, CHCTEMBI MAaTEPUAIBbHBIX TOYEK. LleHTp Macc
CHUCTEMBI MATEPHUAIIBHBIX TOUEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

HMMmnyiibe cUIIbl 1 M3MEHEHHUE UMITYJIbCA TeEJA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOE IBMKEHHUE.

MoMeHT nMmnyJsibca MaTepuanbHON TOUKH. [IpeacraBnenne o coxpaneHun
MOMEHTA UMITYJIbCa B LIEHTPAJIbHBIX MOJIAX.

PaboTa cuibl Ha MasioM U Ha KOHEYHOM Tiepemerienun. ['paguueckoe
MpeCTaBlIeHUE pabOThl CUIIBI.

MONIHOCTB CHIIBL.

Kunernueckas 3Heprusi MaTepraibHON TOUKH. Teopema 00 N3MEHEHUH
KMHETUYECKOW JHEPTUU MAaTEPUATIbHOM TOYKHU.



[ToTeHumanbHble U HEMOTEHIMAIbHBIE CUJIbL. [[0TeHIIManbHAS SHEPTHSL.
[ToTenmmanbHas 3Heprust ynpyro aehopMupoBaHHOMN NpykuHbL. [loTeHIIMaNBHAS
SHEPrus Tena B OJHOPOAHOM I'PaBUTAMOHHOM mone. [loTeHnumanpHas sHeprus
TeJa B TPAaBUTALIMOHHOM I10JI€ OJTHOPOJHOTO I1apa (BHYTpU U BHE mapa). Bropas
KOCMHMYECKast CKOPOCTb. TpeThsi KOCMUUYECKast CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON
DHEPIUM CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBuenue bepHymm 114 uacaibHON )KUIKOCTH KaK CIICICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN SHEPTUH.

TexHu4yeckne yCTpoMCTBA U TEXHOJIOTHYECKUE MTPOLIECCHI: ABUKEHHUE PAKET,
BOJOMET, KOIEP, NPYKUHHBIA MUCTOJIET, TUPOCKOII, (PUTYPHOE KaTaHUE Ha
KOHbKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepenne MOIITHOCTH CHJIBL.

W3meHeHune sHEpruu Tela Mpu COBEPIIEHUU PAOOTHI.

B3auMmHbIe npeBpalieHuss KHHETUYECKOW U NTOTEHIIMAIbHONU DJHEPTUM IIPU
JEUCTBUM HA TEJIO CHJIBI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue 3HEpruy Npu CBOOOIHOM Ma/IEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepeHne nMmyiibea Tejia o TOpMO3HOMY IYTH.

W3mepeHne CUuibl TATM, CKOPOCTU MOJEIIN AIEKTPOMOOMIIS U MOIITHOCTH
CUJIBI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJACHCTBUH.

N3mepeHne KHHETHYECKOW SHEPTUHN TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS TOTEHIIMAIBbHON SHEPTUU PYKUHBI C PpA0OTON CHUJIBI
TPEHUS.

Onpenenenue pabOThI CUITbI TPEHUS MIPHU ABMXKEHUH TeJla IO HAKJIOHHON
IIJIOCKOCTH.

Pa3znen 3. Mousieky/isipHas pU3HUKa U TEPMOJANHAMMKA.

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOU MEeOPUU.

OcHOBHBIE MOJ0KEHUS MOJNEKYJISIpHO-KuHeTnYecko Teopun (MKT), nx
onbITHOE 0OocHOBaHue. [{uddy3us. BpoyHoBckoe aBukeHue. Xapakrep
JIBHM>KEHHUS M B3aUMOJICMCTBUS YaCTUL] BellecTBa. MoAenu CTpOeHUs Ta30B,
KHUJAKOCTEH U TBEPBIX TEN U 0OBSICHEHUE CBOIMCTB BELIECTBA HA OCHOBE ITUX



Mozeneil. Macca u pa3mepsl Mosiekya (aTomoB). KonrdecTBo BeliecTsa.
[TocrosiHHass ABoraapo.

TennoBoe paBHoBecue. TemnepaTypa u crocoOsl €€ nzmepenus. [llkana
temneparyp Llenbcus.

Mojenp naeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKON TEOPUU: YaCTULIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBbIe 3akoHbI. YpaBHeHue MenpaeneeBa—Kianeiipona. AGcomoTHas
temmneparypa (mkana temneparyp Kenbsuna). 3akon [lansTona. M3onponecch B
UJICATbHOM Ta3e ¢ MMOCTOSHHBIM KOJMYECTBOM BeliecTna. [ padudeckoe
Ipe/ICTaBIeHNE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3b MEXIYy NaBICHUEM U CPEIHEN KUHETUYECKOU YHEPTUEH
MOCTYNATEIBHOTO TEIIOBOIO JIBHXKEHUSI MOJIEKYJ UCaTbHOTO ra3a (OCHOBHOE
YpPaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPUH UJICATIbHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEN
KUHETUYECKOU SHEPTUEH MTOCTYIIATEIBLHOIO TEIJIOBOIO ABMYKEHUS €€ YaCTHULL.

TexHu4yeckne yCTpOMCTBA U TEXHOJIOTHUECKHUE MTPOLIECCHI: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMaTePUaoB.

Jemoncmpayuu.

Mojenu IBUKEHHS YaCTHI] BEILIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3us KuaKocTe.

Mogaens onbita LlTepHa.

[IpuTsrxeHre MOJIEKYII.

Mojenu KpuCTalNINYEeCKUX PEMIETOK.

Hab6nronenue u riccieoBaHue U30MpoOIIeCCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

HccnenoBanue mponecca yCTaHOBJICHUS TEIIOBOTO PAaBHOBECUS MPH
TEII000MEHE MEXTY TOPSYEH 1 XOJIOAHOM BOJIOM.

N3yuenue nzotepmMudeckoro npoiecca (peKOMEeH1I0BaHO UCIIOJIb30BaHUE
udpoBoii 1aboparopun).

N3ydyeHnne n30XopHOTO Mporecca.

N3ydenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmoaunamuueckas (T]l) cuctema. 3agaHue BHEIIHUX YCIOBUN IS
TEPMOJIMHAMHUYECKON CUCTEMBbL. BHelIHNE 1 BHyTpeHHKE napaMeTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEIHUE 3HAYEHUS BEJIMYHH, ONMMCHIBAIOIINX
€€ COCTOSAHUE HAa MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano tepmoauHamMuku. CaMONpon3BOJIbHAS pejlakcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens naeanbHOro ra3a B TEpMOJIMHAMUKE — CUCTEMA YPaBHEHUN:
ypaBHeHne Menneneesa—Kiraneinpona u BeIpaKeHUE 111 BHYyTPEHHEN DHEPTUH.
VYcnoBus NpUMEHUMOCTHY 3TOM MOJEIH: HU3Kasl KOHIIEHTPAaIUs YaCTHUIl, BBICOKHE
TeMNepaTypbl. BeipaxkeHue 1uisi BHyTPEHHENW SHEPTUU OJHOATOMHOTO UAEAIbHOTO
rasa.

KBa3zucratnyeckue u HECTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHas paboTa B TepMoauHaMuKe. Beruucienue paboTsl 1o rpaduky
npoiiecca Ha pV-auarpaMmme.

Termonepenaya kak cnocod M3MEHEHHs] BHYTPEHHEN SHEPTUn
TEPMOJIMHAMHYECKON CHUCTEMBI O€3 coBepilieHUs padoThl. KoHBekus,
TEIJIONPOBOIHOCTD, U3IIyYCHHE.

KonnuectBo TemnoTel. TemnoéMKocTs Tena. Y aenbHas U MOJIsIpHas
TEIUIOEMKOCTH BellleCTBA. Y paBHeHMEe Maiiepa. Y iesibHas TeioTa CropaHus
ToruinBa. Pacuér konuyecTBa TEIIIOTHI Ipu Teruionepeaaye. [lonstue o6
aauabaTHOM IIpoIriecce.

[IepBblii 3aKk0OH TepMOAUHAMUKU. BHYTpeHHss sHeprus. KoanyecTBo
TEIUIOTHI ¥ pab0Ta KaK Mepbl U3BMEHEHUS BHYTPEHHEN dHEPTUH
TEPMOJMHAMUYECKON CUCTEMBI.

BTopoii 3aK0H TEpMOJIMHAMUKH JIJI PABHOBECHBIX MPOLIECCOB: YEPE3
3aIaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKON CUCTEMBI TPOXOIUT
eMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIIepaTypa.

BTopoii 3aKk0H TEpMOAVMHAMUKY JJIsI HEPABHOBECHBIX ITPOLIECCOB:
HEBO3MOJXKHO MepeaaTh TEIUIOTY OT 0oJiee XOIOAHOro Tena K 0oJiee Harperomy 0e3
komneHcanuu (Knaysuyc). Heo6patumMocTs MpUpOHBIX TPOLIECCOB.

[Tpunnune! aecTBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII/I. ukm Kapno.

DKOJIOTUYECKHE aCTIEKThI UCTIOIb30BaHU TEIUIOBBIX ABUTraTeneil. TemnoBoe
3arps3HEHUE OKPYKAIOIIEH CPEIbl.

TexHu4yeckne yCTporuCcTBa U TEXHOJOTHYECKUE MMPOLECCHI: XOJIOAUIbHUK,
KOHJUIMOHEP, AU3EIbHBIN 1 KapOIOpaTOpHbIN ABUTAaTENN, TapoBas TypOuHa,
MOJIyYE€HHE CBEPXHU3KUX TEMIIEPATyp, YTUIU3AIUS «TEIIIOBBIX» OTXOJ0B C
MCIIOJIb30BAaHUEM TETUIOBOT'O HACOCA, YTUIN3alUsd OMOOPTraHNYECKOTO TOILITUBA IS
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPIHH.

Hemoncmpayuu.

N3menenue Temneparypsl pu aanadbaTuyeckoM pacIlIupeHUN.

Bo3ayuiHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEN YHEPTHUU.

UccnenoBanue anuabaTHOrO Mpolecca.

KomrnbroTepHble MOAEH TEIJIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nadopamopmsie pabomul, nPAKMUKYM.

N3mepenue yaenpbHON TENI0EMKOCTH.

HccnenoBanne npoliecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue aaunabaTHOro mpoiiecca.

N3yueHne B3auMOCBSI3M SHEPTUH MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUS U
TEMIEPATypPbl KUIIEHUS )KUIKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobwl.

[TapooOpazoBanue u konjaeHcanus. McnapeHue u kurneHue. Y aenpHas
TEII0Ta NapooOpa3oBaHUsI.

Hacepiiennbie 1 HeHachIEeHHBIE TTapbl. KauecTBeHHAs 3aBUCUMOCTD
IJIOTHOCTH U JIaBJICHUS HACBIIIEHHOTO M1apa OT TEMIIEPATyPbl, UX HE3ABUCUMOCTD
0T 00BbEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIEPATYPhbl KUTICHUS OT JTaBJICHUS
B JKUJKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucramnmyeckue u aMoppHbie Teaa. AHU3OTPOIHUS CBONCTB
KpucTaioB. [l1aBineHue u Kkpuctauin3anus. Y 1eJibHas TeIioTa MJIaBJICHUS.
CyO6numarnusi.

Hedopmanum TBEpAOro Tema. Pactskenue u cxxarue. Casur. Moayinp FOHra.
[Ipenen ynpyrux nepopmariuii.

TemoBoe pacuMpeHue sXKUAKOCTeH U TBEPBIX TN, 00bEMHOE U JIMHENHOE
pacuimpeHre. AHrapMOHU3M TEIJIOBBIX KOJIEOAHUI YacTUI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprUn B (a30BbIX MMEPEX0/IaX.

YpaBHeHUE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KoadPUImeHT moBEepXHOCTHOTO HATSKEHUSL.
KanunnsapHaslie siBnenus. JlapiieHue 1o UCKpUBIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opmyiia Jlamaca.

TexHuueckne yCTpouCTBa U TEXHOJIOTUUECKUE MTPOLIECCHI: KUIKNE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TennoBoe pacuupeHue.

CBoliCTBa HACBIIIEHHBIX MaPOB.

Kunienune. Kunenue npy noHM>XEHHOM TaBJICHUMU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUSL.

OMnBITHI C MBUTBHBIMH TNIEHKAMH.

CwmauuBaHue.



Kanunnsipasie siBiaeHus.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

Cnioco0bl U3MEPEHUS BIAYKHOCTH.

HccenenoBanne HarpeBaHus U IUTABJICHUS KPUCTAIIMYECKOTO BEIECTBA.

Bunbr neopmanuii.

Habmronenne manbix aedopMariuid.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

N3ydeHnne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenune yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydeHne CBONCTB HACHIILIEHHBIX MTAPOB.

N3mepenne abCoIIOTHOM BIIaKHOCTH BO3AyXa U OLIEHKA MacChl MapoB B
ITIOMEIIECHNH.

N3mepenne ko3¢ dunpeHTa moBepXHOCTHOTO HATSIKCHHMS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCUMOCTH Ae(pOpMaliMi PE3MHOBOIO 00pasiia oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DinekTpoauHaAMMKA.

Tema 1. dnekmpuueckoe noJe.

DJeKTpu3anus TeN U €€ NPOsBICHUA. DIIEKTpUUEeCKni 3apsai. JBa Buia
ANEKTPUYECKUX 3apAa0B. [ [pOBOMHUKH, TUATIEKTPHUKHU U ITOITYTIPOBOIHUKH.
DneMeHTapHbIN SEKTPUUECKUI 3apsil. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

OnekTpudeckoe nose. Ero nericTere Ha dJIEKTPUIECKUE 3apsiabl.

Hampsox€anocts snexkrpudeckoro nois. [IpoOusbtit 3apsiy. Jlunun
HaIPSHKEHHOCTH JIEKTPUUECKOTO 1oJIsl. OJHOPOIHOE IIIEKTPUUECKOE TOJIE.

[ToTeHIMAIBHOCTB JIEKTPOCTATUYECKOTO MOJIsA. Pa3HOCTh MOTEHINAIIOB U
HanpsbkeHue. [lorennumanpHas sHeprus 3apsiga B JIEKTPOCTATUYECKOM IOJIE.
[ToTeHuman 3nekTpocTaTuyeckoro mosisi. CBsi3zb HANPSKEHHOCTH TOJISI U PA3HOCTHU
NOTEHIIMAJIOB IS AJIEKTPOCTATUYECKOTO MO (KaK OAHOPOIHOTO, TaK U
HEOHOPOJIHOTO).

[IpyHIMT CynepnO3ULNN dIEKTPUIECKUX TIOJIEH.

[Tone Toueunoro 3apsina. [lome paBHoMepHO 3apspkeHHOM chepsl. [Tone
PaBHOMEPHO 3apsHKEHHOTO 1o 00hEMY mapa. [lose paBHOMEpHO 3apsHKEHHOU
0ecKOHEYHOM MI0CcKoCcTU. KapTHUHBI IMHUI HAPSKEHHOCTH 3TUX NOJIEH U
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKM B JIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHUS 3apPsII0OB.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM MoJie. Jlusnexkrpuyeckas
MTPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. D1neKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh TNIOCKOIO
KOHJIEHCATOpA.

[TapannenbHOE COeTMHEHUE KOHIEHCATOPOB. [locaenoBaTenbHOE COEAMHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHIEHCATopa.

JIBU>KEHME 3apsSKEHHOW YaCTULIBI B OJJHOPOJIHOM 3JIEKTPUUECKOM TOJIE.

TexHnueckue yCTpouCTBa U TEXHOJIOTHYECKUE IIPOLIECCHI: DIIEKTPOCKOIL,
ANEKTPOMETP, JEKTPOCTATHUECKAs 3alUTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KOHJIeHCaTOphI, renepatop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y IPUHIUII JEUCTBUS DIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE JIBYX 3apSKEHHBIX IUIACTHH.

Monaensb anekTpocraTudeckoro reueparopa (Ban ge ['paada).

IIpOBOIHUKH B 3IEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

Y CTpOUCTBO U JEUCTBUE KOHICHCATOPA ITOCTOSSHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JIEKTPOEMKOCTH IJIOCKOTO0 KOHAEHCATOPA OT ILIOIIaAH
IJJACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus dJIEKTPUYECKOTO OIS 3apsSyKEHHOTO KOHJAEHCAaTopa.

3apsaka U pa3psiika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

OueHka cui B3auMOJENCTBUS 3apSyKEHHBIX TEJI.

HabGnronenue npeBpalleHust SHEPTUU 3apsyKEHHOTO KOHJIEHCATOPa B SHEPTHIO
M3JIy4YEHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEpKaIIel KOHIEHCATOP.

Pacnipenenenne pa3HOCTH NOTEHIMATIOB (HAPSKEHUS ) TIPU
IIOCJIEA0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

Hccenenosanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoannslil 31eKmpuiecKuil mok.

Cuna Toxka. ITocTOSIHHBIN TOK.

YcnoBus cymecTBOBaHUs IMOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. McTouHnKN
toka. Hanpspkenue U u DJ1C é.

3akon OMa 114 ydacTKa LeIu.

DIIEKTPUYECKOE CONPOTUBIIEHUE. 3ABUCUMOCTb CONPOTUBIICHHS
OJTHOPOJHOTO IPOBOJIHMKA OT €0 JUIMHBI U IUIOLAAU ONEPEYHOTO CEYEHUS.
Y nenpHO€ COMPOTUBIICHUE BEIIECTBRA.

[TocnenoBaTenpHOE, TapalieIbHOE, CMEIIAHHOE COEITMHEHHNE TPOBOIHUKOB.
Pacuér pa3BeTBIEHHBIX AekTpruyeckux nenei. [Ipasuna Kupxroda.



Pabota snextpudeckoro Toka. 3akon [[xoymns—JIeHma.

MOUIHOCTB ANEKTPUUYECKOrO TOKA. TennoBasi MOITHOCTh, BbIAEIsIEMas Ha
pe3ucTope.

OJIC 1 BHyTpEHHEE COMPOTUBIICHUE UCTOYHHKA TOKA. 3aKOH OMa i
MOJHOM (3aMKHYTOM) AJIEKTPUYECKOM 11enu. MOIIHOCTh HCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B Lienu MoCTOSIHHOTO TOKA.

TexHu4yeckne yCTpoMCTBA U TEXHOJOTHYECKUE MTPOLECCHI: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK DIEKTPUUECKOU SHEPTUU.

Jemoncmpayuu.

N3mepenune cuiibl TOKa U HAMPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUIIBI TOKA OT HAIPSKEHUS I pE3UCTOpa,
JIaMITbl HAKaJIMUBAHUS U CBETOAUO/A.

3aBUCHUMOCTb COMPOTUBIICHUS HUIUHAPUUYECKUX TPOBOAHUKOB OT JIUHBI,
TUIOLIAAM TONEPEYHOr0 CEUEHHUs U MaTepHaia.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA OT COITPOTUBIIEHUS ITPU TOCTOSIHHOM
HaIpsKEHUH.

[Ipssmoe nszmepenue IJIC. KopoTkoe 3aMbIKaHUE TAIbBAHUYECKOTO 3JIEMEHTA
1 OIIeHKa BHYTPEHHET0 CONMPOTUBIICHHUSI.

CrniocoObl coelMHEeHNsI UICTOYHUKOB Toka, DJIC GaTtapeil.

UccnenoBanre pa3HOCTH MOTEHIIMAIOB MEK/Ty MOJIFOCAMHA UCTOYHHKA TOKA
OT CHJIBI TOKA B LIETH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAaKmMuKym.

HccnenoBanre CMEIIaHHOTO COEAMHEHMS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCUMOCTHY CUJIbI TOKA OT HAIIPSIKEHUS JIJIS1 JTaMIIbI
HaKaJMBaHMUSI.

VYBenuueHue npenena u3MepeHus amnepmMeTpa (BoJIbTMETPa).

N3mepenne D/IC 1 BHYTPEHHETO CONPOTUBJICHUSI HICTOYHUKA TOKA.

UccnenoBanne 3apucumoctu DJ[C raibBaHUUECKOT0 31E€MEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXK/Y IMOJI0CAMUA HCTOYHHUKA TOKA
OT CHJIBI TOKA B LIETH.

HccnenoBanre 3aBUCUMOCTH MTOJIE3HONM MOLTHOCTH UCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku ¢ paziuunvix cpeoax.

DneKTpuuecKas MPOBOJUMOCTb PAa3JIMYHbBIX BEIIECTB. DJIECKTPOHHAS
IPOBOJAMMOCTb TBEPABIX METAILIOB. 3aBUCUMOCTh COIPOTUBIICHUSI METAJIJIOB OT
TemMiiepaTypbl. CBEpXIpPOBOAUMOCTb.



DNEeKTpUUECKU TOK B BakyyMme. CBOWCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAS ¥ MPUMECHAS POBOJAUMOCTD
MOJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [1omynpoBoHUKOBBIE TPUOOPHI.

DIIEKTPUYECKUAN TOK B JJIEKTPOIUTAX. DIICKTPOIUTAYECKAS] JUCCOLHAIS.
OnekTponus. 3akoHsl Dapajes s FAEKTPOIN3a.

DNEeKTpUUECKU TOK B razax. CaMoCTOATENbHBI U HECAMOCTOSTENbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsaaa. MoiHus. Ilimasma.

TexHu4yeckne yCTporuCTBA U MPAKTUYECKOE IPUMEHEHNE: Ta30pa3psiAHbIE
JaMIIbl, 3JIEKTPOHHO-TTy4eBasi TpyOKa, MOITYIPOBOAHUKOBBIE IPUOOPHI: THO,
TpaH3UCTOp, POTOANO, CBETOINO/, FaIbBaHUKA, padUHUPOBAHUE MEH,
BBITUIABKA aJTIOMUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTb COIPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOITUTOB.

3akoHsbl nekTposnn3a Papanes.

HckpoBoit paspsa M IPOBOAUMOCTb BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NIOJYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

HaOnronenue anexrposusa.

N3mepenne 3apsiaa OTHOBAJIEHTHOTO HOHA.

HccnenoBanre 3aBUCUMOCTU COITPOTUBIIEHUSI TEPMOPEZUCTOPA OT
TEMIEPATYPHI.

CHsiTHE BONBT-aMIEPHON XaPAKTEPUCTUKU THOJA.

Du3nYeCKUil MPAKTHKYM.

CrniocoObl u3Mepenus pU3nYecKrux BEIUYHUH C UCIIOJIH30BAHUEM aHAJIOTOBBIX
1 U(POBBIX U3MEPUTEIBHBIX TPUOOPOB ¥ KOMIIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCOIJIIOTHBIE ¥ OTHOCUTEIBHBIE MOTPEIIHOCTH U3MEPEHUHN (PU3UUYECKUX BEIMYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHrEe KOCBEHHBIX U3MEPEHUH, UCCIIEI0BAHNUN 3aBUCUMOCTEN
(u3MYEeCKUX BEIMYMH, IPOBEPKA MPEUIOKEHHBIX TUIOTE3 (BBIOOP U3 padoT,
ONMCAHHBIX B TEMATUUYECKUX pa3zienax « Y YeHUUECKUN IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIE CBSA3H.

N3yuenue kypca usuku yrinyonéasoro yposss B 10 kiacce
OCYILECTBIISIETCS € YYETOM COJIEPKATEIBHBIX MEXITPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTHKH, OMOJIOTHH, XUMUHU, T€Orpapuu U TEXHOJIOTHH.

Mesrcnpeomemmuoie NOHAMUA, C6A3AHHbBLE C UYUECHUEM MEMO008 HAYUHO20
no3HaHuA: SABIICHUE, HAYYHbIN (DaKT, TUNIOTE3a, PU3NUEcKas BEIMUYMHA, 3aKOH,



TEOpusi, HAOIIOICHHE, IKCIIEPUMEHT, MOJIEINPOBAHNE, MO/JIENb, U3MEPEHHE,
HOTPELIHOCTH U3MEPEHUH, N3MEPUTENIbHbIE TPUOOPHI, IU(PpOBast 1abopaTOpusl.

Mamemamuxka: perieHue CUCTEMbI ypaBHEeHUH. JIuHeHas pyHKUuUs,
napa6ona, runepoona, ux rpaduku u cBoiicTBa. TpuronHomerpuueckue GyHKIIUH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 MX IpOEKLKK Ha OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozus: mexannueckoe IBMKEHHUE B )KUBOH mpupoje, muddysus, ocMoc,
TEII000MEH KMBBIX OPTaHU3MOB, TETIOBOE 3arpsI3HEHUE OKPYIKAIOIIEH Cpebl,
YTUIN3aLKsa OMOOPraHNYeCKOro TOIIMBA JJIsl BBIPAOOTKH «TETIOBOW» U
AJIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHNUE U KalIWJUISIPHBIE SIBJICHUSI B IPUPOJE,
AIIEKTPUYECKHE SIBICHUS B )KUBOU MPHUPOJIC.

Xumusa: JUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKY/I,
MOJIb BEIIECTBA, MOJIIpPHAs Macca, oJyuYeHUEe HAHOMAaTepUasoB, TEIIOBbIE
CBOMCTBA TBEPABIX TEI, KHUAKOCTEH U ra30B, )KUJIKUE KPUCTAILIBI, DJIEKTPUUECKUE
CBOMCTBA METAJIOB, SJICKTPOIUTUYECKAS AUCCOIUAIINS, TATbBAHUKA, SJICKTPOHHAS
MUKPOCKOTIHS.

T'eozpagpusn: BnaxxHOCTH BO3yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoz2ua: npeodpazoBaHue JABUKEHUHN C UCTIOIb30BAHUEM MEXaHU3MOB,
y4ET CyXOT0 U KHUAKOTO TPEHUS B TEXHHUKE, CTATUIECKHE KOHCTPYKIIUU
(KpoHIITEH, peméTyaThie KOHCTPYKIIMH ), UCIIOJIb30BAHNE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJOMET U IPYTHUE), IBUTATEIb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, ObITOBON XOJOJWIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJTyYeHHUsI COBPEMEHHBIX MaTepUAJIOB, B TOM YHCIIE HAHOMATEPUaIOB, U
HAaHOTEXHOJIOTUH, JIEKTPOCTAaTHYECKAs 3alUTa, 3a3€MIICHHE 3JIEKTPOIPUOOpOB,
ra3opaspsAHbIe JIAMIIbI, TOJYIPOBOIHUKOBbIE IPUOOPHI, raIbBaHHUKA.

11 KUIACC

Paszneun 4. JinekTpoauHaMH KA.

Tema 4. Macnummnoe nosne.

B3anmoseiicTBrE MOCTOSSHHBIX MAarHUTOB U MMPOBOJAHUKOB C TOKOM.
MarnutHoe none. Bektop MarauTHOM HHAYKIUU. [IpuHIMN cynepno3uuuu
MarHUWTHBIX NOJEU. JIMHUY MarHUTHOU MHIYKLIUU.

MarnuTtHoOe 1oJje IPOBOIHHUKA ¢ TOKOM (IPSMOTO MPOBOJIHUKA, KATYIIKH U
KpyroBoro BuTka). OneIT Dpcrena.

Cunia Amnepa, €€ HanpaBJI€HUE U MOTYJIb.

Cuna Jlopenna, €€ HanpaBJICHUE U MOYJIb. JIBH>KEHNE 3apsSyKEHHOM YaCTUIIBI
B OJIHOPOJHOM MarHuTHoM mose. Pabota cuiel Jlopenna.

MarunutHoe none B BeulecTBe. @eppoMarHeTuky, napa- 1 JIMaMardHeTUKH.



TexHuueckne yCTpOMCTBA U TEXHOJIOTHYECKHUE ITPOLIECCHI: IPUMEHEHUE
MNOCTOSIHHBIX MarHUTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETD,
ANEKTPOJBUTATEND SIKOOHM, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kaptrna nuHUN MHIYKIMY MarHUTHOTO TOJIS1 TOJIOCOBOTO U
M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHuii MAarHuTHOM UHAYKIMU TOJIS JUTMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NpOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

HaOnronenue nBuxkeHUs MydyKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIHMN TEHCTBUS SIEKTPOU3ZMEPUTEIHLHOTO IIPHOOpa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAaKmMuKym.

HccnenoBanre MarHuTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne necTBUSI MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMU HA OCHOBE U3MEPEHUs CHIIbl AMIepa.

Tema 5. dnekmpomazHumuas uHOYKYUsL.

SIBiIeHnE AIEKTPOMArHuTHOW UHAYKIMU. II0TOK BEKTOpa MarHUTHOM
nHaykiu. J/1C naaykumn. 3aKOH 3JEKTPOMAarHuTHOM MHAyKIu Papazes.
Buxpesoe anekrpuueckoe none. Toku Pyko.

O/J1C uHayKUHUK B IPOBOIHUKE, ABUKYIIEMCS B OTHOPOJHOM MarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NupyktuBHOCTh. KaTylika MHIYKTUBHOCTH B LEMH MOCTOSTHHOTO TOKA.
SABnenue camonHaykuuu. 9JIC caMOMHIyKIIUY.

DHEPrusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMATrHUTHOE TIOJE.

TexHuuecKkne yCTpOMCTBA U TEXHOJIOTHUYECKHUE TPOUECCHI: MHAYKIIMOHHAS
neYyb, COJICHOU/I, 3aIlUTA OT 3JEKTPU3ALNHU TEJI IIPU ABUKEHUH B MATHUTHOM I10JI€
3emiu.

Hemoncmpayuu.

Habmronenne ssBjeHus 3JIeKTPOMArHUTHOW HHTYKITUH.

UccnenoBanne 3aucumMocty DJ{C MHIYKIMHU OT CKOPOCTH U3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenre MmarauTa B allOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHAYKIIUU.

Nccnenosanne 3aBucumocty J1C CaMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

UccnenoBanue sSBIEHUS JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHue MHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

UccnenoBanue siBIEHUS] CAMOUHYKIIHH.

COopka MoJieTu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paspnen S. KosieOanust M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOaHUSI.

["apmonunyeckue konedanus. Kunematnueckoe U JMHAMUYECKOE OIMMCAHUE.
DHepreTuuecKoe onucaHue (3aKOH COXpaHEHUs MeXaHUYeCcKoi 3Heprun). BeiBo
JTUHAMHYECKOTO OMMCAHMS TAPMOHUUECKUX KOJIeOaHUM U3 UX SHEPreTUYECKOTO U
KMHEMAaTUYECKOT0 OMUCAHUS.

Awmrutyna u dasa konedanuit. CBsi3b aMILTUTYAbI KOJI€OaHUI UCXOTHON
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHHUSI.

ITepuon u yactora kosnedanuii. [leprnon Masbix CBOOOIHBIX KOI€OaHUM
MaTeMaTU4YeCKOro MasTHHKA. [lepros; cBOOOHBIX KOoeOaHuii MPYKMHHOTO
MasATHHKA.

[Tonsartue o 3aTyxarmnmx koyiedbanusx. Beinyxnennnie konedbanus. Pesonanc.
Pe3onancHas kpuBas. BausiHue 3aTyXxaHusl Ha BUJ pE30HAHCHOM KPHUBOM.
ABTOKONIEOaHMS.

TexHu4yeckne ycTpoicTBa U TEXHOJIOTUUECKHUE MTPOIIECCHI: METPOHOM, YaCHhl,
Kaydelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0JIe0aTETHHOTO IBHKCHHSL.

Hab6nronenue He3aBUCUMOCTH MEPHOJIa MaJIbIX KOJIeOaHUil rpy3a HA HUTH OT
aAMILTATYIBI.

HccnenoBanre 3aTyXarwuUX KoaeOaHUi U 3aBUCUMOCTH MEpUoa
CBOOOTHBIX KOJIEOAHMI OT COMPOTUBIICHHUS.

UccnenoBanue konebaHuii rpy3a Ha MACCUBHOM MIPYXKUHE C LENbIO
(dhopMupoBaHUs MPEICTABICHUN 00 UI€AIbHOM MOJIETH TIPY>KMHHOTO MasiTHUKA.

3aKOH COXPAaHEHUs SHEPTUU NPH KOJeOaHUAX rpy3a Ha NpPYKUHE.

HccnenoBanre BIHYKICHHBIX KOJIEOAHU.

Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAaKmMuKym.



W3mepenne nepuoa cBOOOIHBIX KOIeOaHUI HUTSHOTO U NMPY>KUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUXKEHHUSA TeJla B X0JI€ KoeOaHUl Ha yIpyroM MojBece.

N3yueHne nBUKEHUSI HUTSHOTO MasgTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B MPY>KHHHOM MAasITHHKE.

UccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAOMIUX KOJIEOAHUH.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomacnumHnole KO1€0AHUA.

Konebarenbubrit KoHTYp. CBOOOIHBIE 2JIEKTPOMArHUTHBIC KOJICOAHUS B
uealbHOM KojebarenbHOM KoHType. Popmyna TomcoHa. CBA3b aMIUIUTY/IbI
3apsja KOHAEHcaTopa ¢ aMIUTMTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAIBHOM KOJEOaTeIbHOM KOHTYPE.

3aryxaronue 3JIeKTpOMarHuTHbIC KoJeOanus. BeiHy)IeHHbIC
AJIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

ITepemenHBIN TOK. MOIIHOCTD IEPEMEHHOTO TOKA. AMIUIUTYTHOE U
JEHUCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA M HANIPSKEHUS MPU pa3IndHon popme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycou1anbHbIl IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOp U KaTyIlKa
MHIYKTUBHOCTH B LIENIM CUHYCOUJIAJIBHOTO IIEPEMEHHOI0 TOKa. P€30HaHC TOKOB.
Pe3onanc HanpspKeHHI.

Uneanbubiii Tpanchopmarop. [IponsBoacTBo, nepenava u notpedaeHue
ANEKTPUUYECKON SHEPTHUU.

DKOJIOTMYECKHUE PUCKU ITPU ITPOU3BOJICTBE AIeKTpo3Heprun. Kynerypa
WCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuYecKHne yCTPOMCTBA U TEXHOJIOTHYECKHUE TPOLECCHI: IICKTPUUECKUN
3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jemoncmpayuu.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTH YaCTOTHI CBOOOIHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuimorpaMMbl 3JIEKTPOMarHUTHBIX KOJI€OaHUH.

['eneparop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIEOAaHUN.

Mopens 3JIEKTPOMarHuTHOTO TeHeEPaTopa.

BoiHyX/IeHHbIE CUHYCOUIATbHBIE KOJIeOaHUsI.

Pesucrop, kaTyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIEMU IEPEMEHHOTO
TOKA.

Pe3onaHc 1mpu nocienoBaTeNbHOM COEAMHEHUN PE3UCTOPA, KaTYILIKH
MHIYKTUBHOCTH M KOHJEHCATOpAa.

Y CeTpoiicTBO 1 IPUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mopnens TUHUM 3JE€KTpOonepeIadHn.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

Nzyuenne Tpanchopmaropa.

HccenenoBanne nepeMEHHOr0 TOKa 4epe3 NOCIEN0BATENIBHO COCTUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUNHbBLE 60IHbL.

MexaHndeckue BOJIHBI, YCIOBUS UX pacrpocTpanenusd. [lonepeunsie u
IpO10JIbHBIE BONHBL [lepros, CKOpoCcTh pacpOCTpaHEHHS U AJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTPaKEHHE, PEIOMIICHUE, UHTEpPEPEHIIMS U
mudpakius.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[IIyMOBOE€ 3arpsi3HEHHE OKPYKAIOIIEN CPEBI.

DNEeKTPOMarHUTHHIE BOJIHBL. Y CIIOBUSI U3TYyUEHUS DIIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPEIOMIIEHHE,
noJisspu3aius, uHTepdepeHus u qudpakius.

[Ikaa 31eKTpOMAarHUTHHIX BOJIH. [IpruMeHeHne 371eKTPOMarHuTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHUIMIIBI pagUOCBA3H U TeNEBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPELBI.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE
MHCTPYMEHTBHI, pajap, paauolnpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO0pa3oBaHue U paclpoCTPaHEHUE MTONEPEUYHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak UCTOYHHK 3BYKA.

3aBHCUMOCTb JIJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGmronenue orpaxkeHus: ¥ MpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunn u quppakiini MEXaHUYECKUX BOJIH.

AKyCTUYECKHM PE30OHAHC.

CBolicTBa yiIbTpa3ByKa U €ro MIpUMEHEHUE.

Hab6nrogenue cBsi3u rpOMKOCTH 3ByKa M BHICOTHI TOHA C aMILTUTYI0M U
4acTOTOM KoJeOaHUM.

HccenenoBanne CBOMCTB 2JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE,
MpesIoMJICHUE, TOJsIpu3aIus, Audpakius, nHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTo U YIbTPAPUOIETOBOTO U3TyUECHU.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAaKmMuKym.



N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

IIpssmMonMHEHOE pacpOCTPaHEHNE CBETA B OAHOPOAHOM cpeae. Jlyd cBera.
To4euHbIN UCTOYHUK CBETA.

OTtpaxkenue cBeta. 3aKOHbI OTpakeHus cBeTa. [locTpoenue nzoOpaxeHuit B
r1ockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHbBI MPEIOMIICHUS CBETa. AOCOMIOTHBIN MOKa3aTelNb
npesniomiaeHus. OTHOCUTENBHBIN NOKa3aTeab npeaomiieHus. [IocTosSHCTBO 4acTOThI
CBETA U COOTHOIIEHUE JUIMH BOJIH MPHU MEPEXOAE MOHOXPOMATUYECKOTO CBETA
yepe3 rpaHully pasjena ABYyX ONTHYECKUX CPE.

Xop nyueii B npusme. ucniepcus ceera. CnoxHbIN cocTaB O€I0ro cBeTa.
[Ber.

ITonHoe BHyTpeHHEE OTpakeHue. [IpeaenbHblil yroy moJHoro BHYTPEHHETO
OTpaXEHUSI.

Coluparoire 1 paccenBaroniye JuH3bl. ToHkas 1uH3a. POKycHOE
paccTOsSHUE U ONTHYECKAas CUjla TOHKOM JTMH3bI. 3aBUCUMOCTh (POKYCHOTO
PACCTOSIHUS TOHKOM cpepuuecKoi JUH3bI OT €€ TEOMETPUU U OTHOCUTEIHHOTO
MoKa3aTesis MPeIoMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xog Jiy4a, MpOLIEIIEro JIMH3Y 0] IPOU3BOJIBHBIM YIJIOM K €€ IIIaBHOM
onTtu4eckoi ocu. [locTpoeHune n3o0pakeHU TOYKH U OTpe3Ka MPsMOi B
cOOMpAIOLIUX U PACCEUBAIOIIMNX JIMH3AX U UX CUCTEMAX.

Onrtuueckue mpubopsl. Pazperaromnas cnocoOHOCTh. ['11a3 Kak onTudeckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

Bonnosas ontuka. aTepdepennns ceeta. KorepeHTHbIE HCTOYHUKU.
VYcnoBus HaOM0OIEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHLIMOHHOMN
KAapTUHE OT JIBYX KOT€PEHTHBIX UCTOYHUKOB. [IprMephl Ki1accuuecKux
UHTEPPEPEHIIMOHHBIX CXEM.

HNudpakius ceeta. JudpakuuonHas pemeTka. Y cioBue HabM0aeHUS
IJIaBHBIX MAaKCUMYMOB TP MaICHUH MOHOXPOMATHYECKOr0 CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpouCTBa U TEXHOJIOTMYECKHUE IIPOLECCHI: OYKH, JIyIIa,
MEePUCKOI, (poToarmapaT, MUKPOCKOI, MPOEKIMOHHBIN anmapar, IpOCBETICHUE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PpaKkIMOHHAs periéTkKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIIeHUsI CBETA.

Hab6nrogenune noaHoro BHyTpEeHHEro oTpakeHusi. Mojelib CBETOBO/IA.

HccnenoBanre X0/1a CBETOBBIX MMYYKOB YEPE3 TIOCKOapaIeIbHY IO
IJIACTUHY U TIPU3MY.

HccnenoBanre cBOMCTB H300paKeHUH B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIeCKomna.

Haobnronenune natepdepeHiu crera.

HabGnronenue BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpakimm ceera.

N3ydenne nudpakiimOHHON peIETKH.

Hab6monenue nudpakiimoOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

Hab6nronenune nonsipusanuu cBeTa.

[IpuMeHeHue MONSPOUIOB ISl U3YUCHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAaKmMuKym.

W3mepeHne nokasaTess peaoMIIEHUs CTEKIIA.

UccnenoBanre 3aBUCUMOCTH (DOKYCHOTO PAacCTOSIHUS OT BelecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomyuyenue n300paxxeHusi B CUCTEME U3 IIOCKOTO 3€pKaJia U JIUH3BI.

[TonydeHnne n300pakeHUsl B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6monenue nudpakuuu, nHTep)EepeHnn 1 NOJIIpU3aliK CBETA.

N3yuyeHue noysipu3alyy CBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yuenue nHTEpPEPEHIINH JTA3€PHOTO U3TYUYCHUS HA IBYX IIETISAX.

Hab6mronenue nucnepcum.

Habmronenue u uccienoBanue qudpakiiiOHHOTO CIIEKTpa.

N3mepenue 1nMHbI CBETOBOW BOJIHBI.

[Tomyyenue ciekTpa U3IydeHUs CBETOANO 1A TTPU TOMOIIN TUPPAKITUOHHON
PEIIETKH.

Paszgesn 6. OCHOBBI cIeNMAJILHON TEOPUU OTHOCUTEJIbHOCTH.

['panunibl MPUMEHUMOCTH KJIaCCUYECKOM MexaHuKu. [locTynarsl
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM nHTepBal. [Ipeodpasoranus Jlopenia.
Ycnosue npuynHHOCTH. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMeJICHNE
BPEMEHU U COKPAILEHHUE JITTUHBI.

DOHeprus U UMIYJIbC PEISITUBUCTCKOM YaCTHIIBI.

CBs13b MaccChl C IHEPTUEN U UMITYJILCOM PEJISITUBUCTCKON YaCTUIbI. DHEPIUs
MTOKOSI.



TexHuueckne ycTpoicTBa U TEXHOJIOTHUECKUE MPOIECCHI: CITyTHUKOBBIE
NPUEMHUKHY, YCKOPUTEITH 3apSKEHHBIX YaCTHII.

YyeHnueckuit SKCEpPUMEHT, J1ab0OpaTOpPHBIE pabOThI, MPAKTUKYM.

OrnpeneneHue UMITYJIbCa U SHEPTUU PESITABUCTCKUX YacTull (110
dboTorpadusM TPEKOB 3apPsHIKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBecHOE TeII0BOE M3NyYeHue (M3JydyeHrue abCoMOTHO YEPHOTO TeEA).
3akoH cMeuienns Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotordpdext. OnwiThl A. I'. CroneroBa. 3akonbl hoTodddexra. YpaBHEeHHE
OitHmreitHa st potodrdpdexra. «KpacHas rpanuna» pororddexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JIaBJICHHE CBETA HAa aOCOJIOTHO
MOTJIOMIAOILYI0 U AOCOTIOTHO OTPaXarolyto MoBepXHOCTh). OnbITh I1. H.
JleOeneBa.

BomHoBbIE cBOMCcTBaA yacTull. BonHb! ae bpoius. Jnvuaa BosHb! ae bpoins u
pa3Mephl 00IacTH JTOKAIU3alliU JBIKYIelics yacTuilsl. KopryckysipHo-
BOJIHOBOM AyanusMm. [{udpakius 37eKTPOHOB HAa KpHUCTaJIIax.

Crneunduka n3mepennit B Mukpomupe. COOTHOILIEHUS HEONPeaeaEHHOCTE!
I'eitizenbepra.

TexHu4yeckne ycTpoiucTBa U TEXHOJOTHUECKUE MTPOIECCHI: CIEKTPOMETP,
(boTo37EMEHT, (POTOAATUHK, TYHHEIBHBIN MUKPOCKOII, COJTHEUHas OaTapes,
CBETOJUOI.

Hemoncmpayuu.

®doto3(pdeKT HAa yCTaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeNIHETO GoTodddeKTa.

UccnenoBanne 3aBUCUMOCTH COITPOTUBIICHUS MOTYTPOBOTHUKOB OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nadbopamopusie padomot, nPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenne nocrosiaaoi [lmanka Ha ocHOBe HccienoBanus GhoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOJIMO OT HAIIPSKECHHUSL.

Tema 2. @u3zuka amoma.

OnbITHI O UCCIIEIOBAHUIO CTpOeHUs atoMa. [limanerapnas Mmozaenb atoma
Pesepdopna.

[Toctynatel bopa. M3nydenue u nornoiieHue GOTOHOB MpHU MEpexojie aToMa
C OJHOTO YPOBHS DHEPIUU HA IPYIrOM.



Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUM aTOMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U31yueHue cBeta. Jlazep.

TeXHUYEeCKHne yCTPOMCTBA U TEXHOJIOTUYECKUE MIPOLECCHI: CIIEKTPATIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopaa.

Habmronenue tuHeyaThIX CIIEKTPOB.

YCTpOMCTBO U AENUCTBUE CUETUNKA NOHU3UPYIOIIUX YaCTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€PHOTO U3TyUYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

HaOmronenue tmHeyaToro crekTpa.

HccenenoBanne ciekTpa pa3peKeHHOT0 aTOMapHOro BOAOPOJA U U3MEPEHUE
nocTossHHOU Punbepra.

Tema 3. @u3zuxka amomHo20 A0pa u 3j1eMEeHMAPHBLIX YACHUY,.

Hyxkionnast monens sapa ['eiizenoepra—Banenko. 3apsz sapa. MaccoBoe
qucno anpa. M30tomnsl.

PamnoaktuBHOCTE. Anba-pacman. DIEKTPOHHBINA U TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3inyyeHue.

3aKOH paJuoOaKTUBHOTO pacnaja. PanoakTUBHbBIE N30TOIBI B IPUPOJIE.
CBoCTBa HOHU3UPYIOLIETO U3IYyYEHHUs. BiausHue paliOaKTUBHOCTH HA KUBBIE
opranu3Mbl. EcrecTBeHHbI QoH n3nydeHus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledexT maccsl sapa.

Snepuble peakiuu. Jlenenue u cunres saep. SAnepueie peaktopsl. [IpoOaemsr
YIIPABIIEMOT0 TEPMOSIAEPHOTO CUHTE3a. JKOJIOTUYECKNE ACTIEKTHI PA3BUTHSA
SAIEPHON YHEPIETUKHU.

Metozasl perucTpaly U UCCIIEI0BAHUS AIIEMEHTAPHBIX YaCTHII.

OyHIaMEeHTAIIbHbIE B3AUMOACHUCTBUS. baprOHbI, ME30HBI U JIENITOHBI.
IIpencraBinenne o CtangaptHo Moaenn. KBapk-ritoOHHAst MOZEINb aIpOHOB.

®usuka 3a npeaenamu CrannaptHoi Moaenu. TémHas maTepus U TEMHas
SHEPIHUsl.

EnaunHcTBO U3nueckoi KapTUHBI MUPA.

TexHu4yeckne yCTpoMCTBA U TEXHOJIOTHYECKHUE ITPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siaepHbIil peakTop, TEPMOSIEPHBINA pEakTop, aToMHass bomoba,
MarHUTHO-PEe30HaHCHasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPaKmMuKym.

HccnenoBanre TPEKOB YacTHUIL (10 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Paszgen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTUS acTpoHOMUM. [IpuKiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMHH. [[puMEeHUMOCTh 3aKOHOB (DM3UKH JIJIs1 OOBSICHEHUS TIPUPO/IBI
KOCMHUYECKHNX OOBEKTOB.

MeTtobl aCTPOHOMUYECKUX HcclienoBaHU. COBPEMEHHBIE ONTUYECKUE
TEJICCKOIIBI, PAJMOTEIICCKOIIBI, BHEATMOC(EpHAs aCTPOHOMHS.

Bun 38é31H0r0 HebGa. Co3Be3aus, ipkue 3BE3/bI, IUNIAHETHI, UX BUIUMOE
JIBIDKCHUE.

ComnHeuHas cucTema.

Connne. ConmHeuHasi akTUBHOCTb. McTounuk 3Heprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMmmMa «CIeKTpasibHBIN Kj1acc —
CBETHUMOCTBY». 3BE3/IbI TJIABHOM ITOCIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY JIJI 3BE3]1 TJIABHOM MOCIEN0BATEIBLHOCTU. BHyTpEeHHEE CTpOEHHE
3B&371. COBpEeMEHHBIE ITPEJCTABICHUS O MPOUCXOKICHUHN U 3BoMtoMU CoJIHIIA U
3BE3]1]. DTalbl )KU3HU 3BE3I.

Muneunsiii [TyTe — Hama I'anaktuka. [lonoxenue u asuxenue CoyHuA B
INamaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. YEpHBIE OBIPHI B AIpax
raJaKkTHK.

Bcenennas. Pacmimpenue Beenennoit. 3akon Xa06ia. PazOeranue ranakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnple mpobiieMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOmronenus 3B€31HOr0 HEOA HEBOOPYKEHHBIM TJ1a30M C UCIIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIOKEHUM JJ1s1 ONIPEACIICHUS MOJI0KEHHST HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHBIE cO3Be3/1usi CEeBEpHOTro MOIyIIapus U SIpKUe
3BE3/bI.

HaOmronenus B Teneckorn JIyHbl, MIIaHET, TYMAHHOCTEH U 3BE3THBIX
CKOIIJICHUM.

Du3nYeCKNl MIPAKTHKYM.

Cnioco0s1 3MepeHus (GU3NIECKUX BEIMYHMH C UCII0JIb30BAHUEM aHAJIOTOBBIX
1 IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMITBIOTEPHBIX IATYUKOBBIX CUCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIE TOTPEITHOCTH U3MEPEHUN (PU3UUECKUX BETUYHH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIEIOBAHNN 3aBUCUMOCTEN
(u3MYEeCKUX BEIMYMH, IPOBEPKA MPEUIOKEHHBIX TUIOTE3 (BBIOOP U3 padoT,
ONMCAHHBIX B TEMATUYECKUX pa3jenax « Y YeHUUECKUN SKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O600maronee NOBTOPEHUE.



O06o0061eHne 1 cucTeMaTH3alus CoJIEpKaHus pa3iesoB Kypca « MexaHukay,
«MonekynspHas pu3MKa 1 TEPMOJUHAMUKAY», « DIEKTpoAMHaMUKa», «Konebanus
1 BOJHBD, « OCHOBBI CIIELIMANIBHON TEOPUH OTHOCUTEIBHOCTHY, «KBaHTOBas
(dusnkay», « IEMEHTbl ACTPOHOMHH U ACTPOPUBHKNY.

Ponb ¢pu3uku m acCTpOHOMHM B YKOHOMHUYECKOM, TEXHOJIOTHUECKOM,
COLIMAJIbHOMN M 3THYECKON chepax AesTeIbHOCTU YeJIOBEKA, POJIb U MECTO (PU3UKHU
Y ACTPOHOMHU B COBPEMEHHOM HAYYHOU KapTUHE MUPA, 3HAYCHUE ONUCATEIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENBHOW U MPOTHOCTUYECKOW PYHKIUI
(bu3HYecKoii TeopuH, poiib (HU3NIECKOI TeOpuu B (HOPMHUPOBAHUU MIPEACTABICHHMA
0 (hu3nuecKoi KapTUHE MUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHble CBSI3H.

N3yuenue kypca ¢usuku yrimyonéaroro yposss B 11 kimacce
OCYLIECTBIISIETCS C YUETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EU C KypcaMu
MaTeMaTuKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmuoie NOHAMUA, C6A3AHHbBIE C USYUEHUEM MEN OO0 HAYUHO20
no3nanuA: ABICHUE, HAYYHBIN (akT, runoresa, pusndeckas BeIUUMHA, 3aKOH,
Teopusi, HAOIIOeHNE, SKCIIEPUMEHT, MOJIEIMPOBaHHUE, MOJIEIb, U3MEPEHUE,
MOTPEITHOCTH U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I pOBast 1a00paTOPHSL.

Mamemamuka: perieHue CUCTEMBI ypaBHEHUN. TpUroHoMeTpuyecKkue
(GYHKIIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOX1€CTBO. BEKTOPBI M UX IPOEKIIMU Ha OCU KOOPJNHAT, CIIOKEHUE BEKTOPOB.
[IpousBoanbie 3neMeHTapHbIX QYHKIUH. [Ipr3Haku mogo0us TpeyroibHUKOB,
omnpeesieHne MIOMAaU IOCKUX GUryp u oobeéMa Tel.

Buonozun: snextpruyeckue sIBJICHUS B )KUBOM NpUpoe, KoneOaTeIbHbIE
JBYKEHUS B )KUBOM IIPUPOJIE, IKOJIOTUYECKNE PUCKU ITPU MPOU3BOJICTBE
ANEKTPOIHEPTHUH, DIIEKTPOMATHUTHOE 3arPSI3HEHUE OKPYKAKOIIEN CPEBL,
yJIbTPa3BYKOBask JUArHOCTUKA B MEAMIIMHE, ONTUYECKUE SBJICHUS B )KUBOU
IIPUPOJE.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KpUCTAJININYECKAsL CTPYKTYpa TBEPABIX
T€JI, MEXaHU3Mbl 00pa30BaHUs KPUCTAINIMYECKON PEIIETKH, CTIEKTPATbHBIN
aHam3.

T'eocpaghus: marHuTHBIE TIOJIIOCA 3€MIIH, 3aJI€KU MarHUTHBIX PY/I,
(doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocus: npuMEHEHNUE TOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANEKTPOJBUTATEND SIKOOH, reHepaTop NEPEMEHHOI0 TOKA, MHIYKIIMOHHAS 1€Yb,
JIMHUY 3JIEKTPONEpeiay, JIEKTPOABUTATENb, Paiap, paIuONPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neub, ynbTpa3ByKkoBasi AUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ alriapar, BOJIOKOHHAs OIITHKA, COJIHCUHAsA 6aTape$1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTUKA U SKOJIOTMYCCKUC ACIICKThI eé Pa3BUTHA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThbl OCBOCHHUS YUeOHOTO mpeaMeTa « DU3nKay
JOJIKHBI OTPA’KaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUaIOIIUXCsl PYKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH MO3UIIUEHN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpHEHTAIIN/, TTO3UTUBHBIX BHYTPEHHUX YOCKICHHN, COOTBETCTBYIOITUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO O0IIECTBa, PACITUPEHHE KU3HEHHOTO
OIIBITA U OIIBITA JEATEIBHOCTH B IIPOLIECCE peaInu3allii OCHOBHBIX HaAIIPABJICHUN
BOCITUTATEJIbHOM JIESTEIbHOCTH, B TOM YHUCJIE B YACTH:

rPaKAAHCKOr0 BOCIIUTAHUSA:

e c(hopMUPOBAaHHOCTH IPAKIAHCKON MO3UIIMHA 00YUAIOIIETOCs KakK
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO 0OIIECTBA;

e TMPUHATHE TPATUIIMOHHBIX OOIIEYETOBEUECKUX T'YMAHUCTUUECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JI€STEIBHOCTh B HHTEPECAX IPAXKIAHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON
OpraHu3alluy;

e YMEHHE B3aHMOJICMCTBOBATH C COIMAIIbHBIMU NHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIMUSIMHU ¥ HA3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU IESITEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOPMUPOBAHHOCTh POCCUMUCKON rpaxJaHCKOU UICHTUYHOCTH,
MaTpUOTHU3MA;

e I[EHHOCTHOE OTHOLIECHHUE K F'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUSAM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

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

e CIIOCOOHOCTH OIIEHUBATH CUTYAIMIO U TPUHUMATh OCO3ZHAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIILHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMBOTO Oy AyIIETO.

3CTETUYECKOI0 BOCIIUTAHUSA:

e DCTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsI 3CTETUKY HAYUYHOTO
TBOPYECTBA, MPUCYIIETO (PU3HMIECKON HAyKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HMHTEpEeC K pa3IuIHbIM chepaM MpodheCCHOHAIBHOM IeITeIbHOCTH, B TOM
YHUCJIe CBSA3aHHBIM ¢ (PU3UKOMN M TEXHUKOW, YMEHHUE COBEPIIAThH
OCO3HAHHBIN BBIOOP Oyayiiei npodeccuu u peain3oBbIBaTh COOCTBEHHBIE
’KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPa30BaHUIO B
obsacTu PU3MKY HA MPOTSHKEHUH BCEH KU3HHU.

IKOJJOIr'H4Y€CKOIr0o BOCIIMTAHUSA

c(OpMUPOBAHHOCTH IKOJOTHUECKON KYJIbTYpPbI, OCO3HAHHE TI00ATEHOTO
XapakTepa SKOJOTUIECKUX TIPOOIIeM;

TUTAHUPOBAHKE U OCYIIECTBIICHHUE JICHCTBUH B OKpPYIKAIOIIEH cpe/ie Ha
OCHOBE 3HaHUS IIEJICH YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;
pacCIIMpPEeHNE OMBITA JEATETLHOCTH SKOJIOTUUECKON HAMIPaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH TI0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHMHA:

c(hOopMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

OCO3HAHUE [ICHHOCTH HAYYHOU JIEATeIbHOCTH, TOTOBHOCTD B MpOlLIecce
M3y4eHUs (PU3UKU OCYIECTBISATh MPOCKTHYIO M UCCIIEIOBATENbCKYIO
JeSATEeTbHOCTh UHANBUIYAIHHO U B TPYIITIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JjornuecKue 1ecTBUSA:

CaMOCTOATENBHO (POPMYITUPOBATH U AKTYaJIU3UPOBATH IPOOIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENENATH LU AEATEIIbHOCTH, 3aaBaTh [IAPAMETPBI U KPUTEPUU UX
JOOCTH)KEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH Y MPOTHUBOPEUHS B pACCMATPUBAEMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaTbiBaTh IJIAH PEIICHUSI MPOOJIEMBI C YUYETOM aHAIM3a UMEIOITUXCSI
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEIBHOCTD, OLICHUBATh COOTBETCTBUE
PE3yJbTAaTOB LIEJISIM, OLIECHUBATHh PUCKU ITOCIEACTBUN IEATEIBHOCTH;
KOOPJIMHUPOBATH U BBIMOJIHATH PAOOTY B YCIOBUSX peaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELICHUH )KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCJICA0BATC/IIBCKUC I[eﬁCTBHﬂZ

BIIAJICTh HAYYHON TEPMUHOJIOTUEH, KITIOUEBBIMU MOHITHIMHU U METOJIAMU
(bu3nYecKoil HayKH;



BJIaJICTh HABBIKAMH YU€OHO-UCCIICI0BATEIILCKON U MPOSKTHOM
JESITENbHOCTH B 007aCTH (PU3UKHU, CTIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METO0B pelIeHUs 3a/1a4 (PU3MIECKOro

coJiep KaHusl, IPUMEHEHHIO PA3JIMYHBIX METOJOB MO3HAHUS;

BJIAJETh BUJAMU JESITEIBHOCTH IO MOJIYYEHUIO HOBOT'O 3HAHMS, €T0
MHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX
CUTYalLIMSIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00JaCTH
bu3uky;

BBISIBIISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIU3UpOBaTh 3a1auy,
BBIIBUTATh TUIIOTE3Y €€ pEeICHUs, HAXOAUTh ApTyMEHTBI JUIs
J0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a7aBaTh apaMeTPbl U KPUTEPUH
pELIeHHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ PEIIEHUS 3a/1a4i PE3yJIbTaThl,
KPUTHUYECKH OLIEHUBATDH UX JOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4H B 00pa30BaTEIbHOM
JESITENbHOCTH, B TOM YHCIIE IPU U3YYEHUU (DU3HKY;

JaBaTh OLEHKY HOBBIM CUTYyallUsIM, OLICHUBATh IPUOOPETEHHBIN ONBIT;
YMETh NEPEHOCUTD 3HAHUS MO (PU3MKE B MPAKTUUECKYIO 00JaCTh
KUZHEACATEIbHOCTH;

YMETbh UHTEIPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;
BBIIBUTATh HOBBIE UJIECH, ITPEJIaraTh OPUrMHAIBHBIC ITOAXOAbI U PEILCHNUS;
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pabora ¢ unpopmanueii:

BJIa/IETh HAaBbIKaMU MOJIy4YeHUs] MHPOpMAaIK (PU3NUIECKOT0 COlepKaHus
U3 HCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH IIOUCK,
aHaNIKu3, CUCTEMATU3alUI0 U UHTEPIIPETAINIO MH(DOPMAIIUU PA3ITHMYHbIX
BUJIOB U ()OPM IPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX 1 KOMMYHUKALHOHHBIX
TEXHOJIOTUI B pEIEHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C COOMIOEHUEM TPeOOBaHNUI SPrOHOMUKH,
TEeXHHUKHU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOpM MH(OPMAaLIMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThI (PU3UUECKOTO COJAEPKaHUS B pa3INYHbIX (popmaTax ¢
y4€TOM Ha3Ha4Y€HUs HHPOPMALIUU U LEIEBON ayJUTOpUH, BbIOHpast
ONTUMAaIbHYIO0 (POPMY PEACTABICHUS U BU3YyaTH3AIIH.

KoMmmyHukaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1elCTBUA:



OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOUH
NEATEIbHOCTH;

pacno3HaBaTh NPEANOCHUIKMA KOHMDIUKTHBIX CUTYallUid U CMATYATh
KOH(DJIUKTBI;

Pa3BEPHYTO U JJOTMYHO M3J1araTh CBOK TOUKY 3PEHMS C UCIOJIb30BAHUEM
SA3bIKOBBIX CPEJICTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOMN U
WHIUBUYAJIbHON paOOThI;

BbIOHMpATh TEMAaTUKY U METO/bl COBMECTHBIX AEHCTBUI € yUETOM 00LIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO YJI€HA KOJIJIEKTHBA;

MPUHUMATh LEIH COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATh U
KOOPJIMHUPOBATH ACUCTBUS MO €€ TOCTHKEHHUIO: COCTABIIATH IUIaH
JCUCTBUHN, pacTIPEJEISITh POJIH C YIETOM MHEHHUI YYaCTHHKOB, OOCYK1aTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4Y€CTBO CBOETO BKJIJa U KaXKJOTr0 y4YaCTHUKAa KOMAH bl B
o0l pe3ysbTat o pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UJEH C MO3UIIMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh TO3UTUBHOE CTPATETUUECKOE TTOBEJICHHUE B PA3IMYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO M BOOOpAKEHUE, OBITH
MHUILIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJbHbIe YueOHbIE HeliCTBUSA
Camoopranusanus:

CaMOCTOATEILHO OCYIIECTBIISITh IO3HABATEIBHYIO AESITEILHOCTD B
o0nacTu GUHKU U aCTPOHOMUH, BBISIBJISITH MPOOJIEMBI, CTABUTH U
bopMyIupoOBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEIBHO COCTABIIATH IJIaH PEIICHUS PACYETHBIX U KAYECTBEHHBIX
3aJ1a4, MJIaH BBIIIOJIHEHUS] PAKTHYECKOW padOThI C YYETOM UMEIOIINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAITOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIIMPATh paMKH Y4EOHOI0 MpeMeTa Ha OCHOBE JIUYHbBIX
IIPEANOYTEHN;

JieNIaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €0, OpaTh Ha ce0s
OTBETCTBEHHOCTh 32 PELICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO 3PYAULIMH B 001aCTH
(GU3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:



JlaBaTh OIICHKY HOBBIM CUTYAIsIM, BHOCUTb KOPPEKTHUBBI B JICSTECIILHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJIETh HaBbIKAMH MO3HABATEILHON peIeKCUM KaK OCO3HAHUS
COBEPIIAEMBIX JACHUCTBUN U MBICIUTEIBHBIX MTPOLECCOB, UX PE3YIBTATOB U
OCHOBaHUIM;

HCIIOJIB30BaTh MPUEMBI pedIEKCUU JJISI OLICHKU CUTYalllH, BRIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATH PEIICHUS 110 UX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M apTYMEHTHI APYTUX MPU aHATIU3E PE3YJIbTaTOB
NEATSIILHOCTH,

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

NPUHAMATh MOTHUBBI U APTYMEHTHI APYTUX MIPU aHATIU3E PE3yIbTaTOB

NS TeILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OITUOKH.

B mporiecce mocTkeHUs IMIHOCTHBIX PE3yJIHTATOB OCBOCHUS TIPOTPAMMBI IO
(busHKe 11 YPOBHS CpeTHEro 001Iero 00pa3oBaHus y 00yUYaromuXCs
COBEPIIICHCTBYETCS SMOIIMOHATBLHBIA UHTEIUICKT, MPEAIOIaraoiii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIFOYAOIIETO CIIOCOOHOCTh MOHUMATh CBOE
AMOITMOHAIILHOE COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, OBITh YBEPEHHBIM B ceO€;

caMOpeTyJIMPOBaHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TIOBEICHHE, CITOCOOHOCTh aIaNTHPOBATHCS K
HMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMHU, BKJIIOYAIOIIENA CTPEMIIEHUE K JIOCTUKEHUIO LIEJIN
U yCTIeXy, ONTUMU3M, HHUITMATHBHOCTh, YMEHHUE JEHCTBOBATh, UCXOS U3
CBOUX BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh TOHUMATh AMOLIMOHATIBHOE
COCTOSIHUE IPYTUX, YYUTHIBATH €T0 IMPU OCYIISCTBICHUHU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTH BHICTPANBATh
OTHOUIEHUS C APYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U
paspeniatb KOH(QIUKTHI.

I[MPEAMETHBIE PE3VJIbTATBI



K xoniy obydenus B 10 knacce npeMeTHbIC PE3yIbTAThl HA YTIyOJIEHHOM
YPOBHE JJOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e TIOHUMATh POJIb PUBHKU B IKOHOMUYECKOU, TEXHOJIOTUUECKOMH,
AKOJIOTMYECKOM, COMAIbHON M 3TUYECKOH chepax AesTeIbHOCTH
4eJI0BeKa, pOJib U MeCTO (PM3UKHU B COBPEMEHHOM HAYyYHOU KapTUHE MUPA,
3HAYEHUE OMUCATEIbHON, CUCTEMATU3UPYIOUIEH, OOBSICHUTENBHON U
MPOTHOCTHYECKOW (PYHKIMI (PU3HUECKONU TEOPUHN — MEXAHUKH,
MOJIEKYJSIPHOM (DU3UKHU U TEPMOJIUHAMUKH, POJIb (PU3UUECKON TEOPUU B
(dbopMHUpOBaHUU MIPEACTABICHUNA O (PU3UIECKON KaPTUHE MHPA;

e pasnuyaTh YCIOBUS MPUMEHUMOCTH MoJIeeil GU3NUecKuX Tei U
MPOIIECCOB (SIBJICHUI ): MHEPIIMATIbHASI CUCTEMa OTCUYETA, AOCOIIOTHO
TBEPIOE TEJ0, MaTepUaIbHas TOUKA, PABHOYCKOPEHHOE JIBH)KEHHE,
CBOOOIHOE TMajieHne, aOCOIOTHO yrpyras aedopmaiiys, aOCOIOTHO
YIPYroe u abCOJIIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIH Ta3a, KUJIKOCTH
U TBEPAOTO (KPUCTATUIMYECKOI0) TeNa, UealbHbINA ra3, TOUCUHBIN 3apsi,
OJTHOPOJHOE 3JIEKTPUUYECKOE MOJIE;

e pasnuyaTh yCIoBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, IOHUMATh BCEOOIIHI XapakTep GyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHAJIM3UPOBATH U OOBACHITH MEXaHUUECKHUE MPOIIECCHI U SIBJICHUSI,
UCIIOJIb3YsI OCHOBHBIE MOJI0KEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIIBHOCTD
MEXaHUYECKOTO JABMKEHUS, POPMYIIbl KHHEMATHUKH PAaBHOYCKOPEHHOTO
IBUXKEHUS, TpeoOpazoBanus ["anumnes 1ist CKOPOCTH U MepEMEILEHUS,
3aKOHbI HpIOTOHA, IPUHIIUIT OTHOCUTENBHOCTH [ anuiies:, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHS UMITYJIbCa U MEXaHUUECKOI
SHEPTUH, CBA3b PAOOTHI CUJIBI C U3MEHEHUEM MEXaHUYECKON SHEPTHH,
YCIJIOBHSI paBHOBECHSI TBEPJIOTO TeNa), IPU 3TOM UCIOJIb30BATh
MaTeMaTUYECKOE BHIPAXKEHUE 3aKOHOB, YKAa3bIBATh YCIOBUS
MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: TIpeoOpa3oBanuii [ anumies, BToporo
Y TPETHEro 3aKOHOB HbIOTOHA, 3aKOHOB COXPaHEHHUs UMITYJIbCa U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

e AHANIU3UPOBATH U OOBACHSTH TEIJIOBBIE MPOLIECCHI U SIBJICHUS, UCTIOIb3YS
ocHoBHbIE TToNI0keHUST MKT 1 3aK0HBI MOJIEKYISIPHOUN (PU3UKH U
TEPMOJIMHAMHUKY (CBSI3b IaBJICHUS UJI€AJTLHOTO Ta3a CO CpeHEH
KUHETUYECKOU SHEPTUEN TEIIJIOBOTO JBUKEHHUS U KOHLIEHTPALIMEN €T0
MOJIEKYJI, CBA3b TEMIEPATYPHI BEIIECTBA CO CPEIHEN KUHETUUECKOM
SHEPruel TEMI0BOTO JABUKEHUS €ro YaCTHIl, CBS3b JABJICHUS UJI€AIbHOTO
ra3za ¢ KOHIIEHTpaluuenl MOJIEKYJI U €ro TeMIepaTypoi, ypaBHEHHE
MenneneeBa—KnanelpoHna, nepBbli 3aKOH TEPMOAMHAMUKH, 3aKOH



COXpaHEHHUS SHEPTHUH B TEIJIOBBIX MPOLECCAX), IPU 3TOM UCIOJIb30BaTh
MaTeMaTUYECKOE BBIPAXKEHNUE 3aKOHOB, YKAa3bIBATh YCIOBUS
MPUMEHUMOCTH ypaBHeHUs MeHeneeBa—KnanelpoHa;

aHAJTM3UPOBATH U OOBIACHATH JIECKTPUUECKUE SBIICHUS, UCTIONB3YS
OCHOBHBIE TIOJIOKEHHUS Y 3aKOHBI 3JIEKTPOANHAMHUKY (3aKOH COXPAaHEHUS
ANEKTPUUYECKOTO 3apsAia, 3aKkoH KyloHa, TOTeHIIMaIbHOCTh
AJIEKTPOCTATUYECKOTO MOJISl, IPUHIUI CYNEPIIO3ULIAN IICKTPUUECKUX
MOJIEW, TIPU 3TOM YKa3bIBasi yCJIOBUS MPUMEHUMOCTH 3akoHa KyiioHa, a
TaKKe MPaKTUYECKU BAKHbIE COOTHOIIEHUS: 3aKOHbI OMa JIJ1sl y4acTKa
LENHU U JJIs1 3aMKHYTOM 3JIEKTPUYECKOM 1IeTnH, 3aKoH J[[koyis—JleHia,
npasuia Kupxroda, 3akonsr @apajes 11 3JeKTpoIin3a);

OMUCHIBATh (PU3NUECKUE MPOIECCHI U SIBJICHUSI, UCTIOJIb3YSl BEIUUMHBI:
MepEMENICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbI, JaBJIEHUE, TOTEHIUAIbHAS YHEPTUsl, KHHETUYECKas
SHEPIusi, MeXaHW4YecKasi SHEpTus, paboTa CUJIbI, IICHTPOCTPEMUTEIHHOE
YCKOpPEHUE, CUIIA TSKECTH, CUJIa YIPYTOCTH, CUJIa TPEHHS, MOITHOCTb,
DHEPTHUS B3aUMOACUCTBUS Tena ¢ 3eMiIEi BOIM3H €€ IOBEPXHOCTH,
AHEPrUs ynpyroi aedopmaiuu npyKUHbI, KOTUYECTBO TEILIOTHI,
abcoJIIoTHas TeMrepaTypa Teja, paboTa B TEpMOJIMHAMUKE, BHYTPEHHSIS
SHEPrus UJeaIbHOIO OJHOATOMHOTO ra3a, padoTa UaeaIbHOTO Ta3a,
OTHOCHUTEJIbHAS BIaXHOCTh Bo3nyxa, KII/[ nxeanbHOrO TEMIoBoro
IBUTATENIS; DIIEKTPUUECKOE T0JIE, HANMPSHKEHHOCTD JIEKTPUYECKOTO MOJIA,
HaNpsHKEHHOCTH TOJIST TOYEYHOTO 3aps/ia WM 3apsHKEHHOIO 11apa B
BAKYYM€ U B JUAJICKTPUKE, TOTECHIIMAT IEKTPOCTATUYECKOTO TMOJIA,
Pa3HOCTh NOTEHUIHUAJIOB, JIEKTPOJABHKYIIAS CHJIA, CHJIA TOKA,
HaIpsKEHHUE, MOIIHOCTh TOKA, 3JIEKTpUUECcKast EMKOCTb ILTIOCKOTO
KOHJIEHCATOpa, COMPOTUBJICHUE YUACTKA IEMU C MOCIEA0BATEIbHBIM U
MapaAJJIETbHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO OIS
KOHJEHCATOPA;

OO0BSACHATH OCOOCHHOCTHU MPOTEKAHUS (U3UUECKUX SBICHUMA:
MEXaHUYECKOE JBMKEHHUE, TEIJIOBOE ABUKCHUE YaCTUI] BEIIECTBA,
TEIJIOBOE paBHOBECHE, OpOYHOBCKOE JIBIKeHUE, AU Py3usi, ucrnapenue,
KUIICHUE Y KOHAEHCALMS, IUIABJIEHUE U KPUCTAUIN3ALUs, HAIIPABICHHOCTh
TEIUIONEepeaauy, JICKTPU3ALNS TEN, SKBUIIOTCHIIMAIBHOCTh TOBEPXHOCTH
3apsIKEHHOTO MPOBOJIHUKA;

MIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3HUECKOW BEIMYUHBI OT
JIPYTOU C UCITOJIB30BAHUEM IMPSIMBIX U3MEPEHUM, ITPU STOM
KOHCTPYHUPOBATh YCTAHOBKY, PUKCUPOBATH PE3yJIbTAThI MOTYyUYEHHON
3aBUCUMOCTH (PU3UYECKUX BEJIIMUMH B BUJIE TPAPUKOB C YUETOM



aOCOJIOTHBIX MOTPEUTHOCTEW H3MEPEHUH, IeTIaTh BHIBOJIBI IO pe3yIbTaTaM
UCCJIeIOBAHMS;

MPOBOAUTH KOCBEHHBIE U3MEPEHUS (DU3NUECKUX BEITUYHH, IIPU 3TOM
BBIOMpAaTh ONTUMANIbHBIA METO/T U3BMEPEHUS, OLIEHUBATH A0COJIFOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MIPOBOJIUTH OTBITHI MO MPOBEPKE MPETIOKEHHON TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTU3UPOBATh
MOJIyYEHHBIE PE3YJIbTATHI U I€JIaTh BHIBOJ O CTaTyCe MPEAJIOKEHHOM
TUIIOTE3bI;

coOJII01aTh TIpaBuiia 0€30MaCHOTO TPY/la IPH MPOBEIACHUHU UCCIEI0OBAHUN
B paMKax y4eOHOro 3KCIEPUMEHTA, MPAKTUKyMa U y4eOHO-
HCCIIEI0BATEIBCKON U IPOEKTHOM AEATEIBHOCTHU C UCIIOJIb30BAaHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMUS;

peniath pacy€THbIC 3a/1a4u C SIBHO 33JIaHHOM M HESIBHO 3aJJaHHOM
(bu3MYeCcKO MOJIENbIO: HA OCHOBAHHUH aHAJIM3a YCIOBHUS OOOCHOBBIBATD
BBIOOp Pu3MUECKO MOJENH, OTBEUAIOIeH TPeOOBaHUSAM 3a/1a4H,
MPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH M TIOCTYJIAThI
(bU3NYECKUX TEOPH MPU UCTIOIH30BAHUN MATEMAaTUYECKUX METOJ/IOB
pelIeHus 3a7a4, MPOBOIUTh PACUEThl HA OCHOBAHUM UMEIOIIUXCS TAHHBIX,
aHAIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METO/IbI PELIEHUS C
Y4ETOM MOJIYYEHHBIX PE3YJIbTATOB;

peniaTh Ka4YeCTBEHHBIE 3a7a4u, TPeOyIole MPUMEHEHUs 3HAHUH 13
pa3HbIX pa3/ieNoB Kypca PU3MKH, a TAK)KE UHTETPALIMK 3HAHUN U3 JIPYTUX
MIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA: BBICTPAUBATh JJOTUYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl Ha U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3HYECKUE SBICHUS;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 1J1s1 OOBSICHEHUS] OCHOBHBIX
MPUHIUAIOB pabOThl U3MEPUTEIIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB
Y TEXHOJIOTUYECKUX TIPOLIECCOB;

MPUBOJIUTDH MPUMEPHI BKJI/Ia POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, B OOBSICHEHUE TIPOLIECCOB OKPYKAIOIIETO
MHUpA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATH U OIEHUBAThH IMOCIIEACTBHUS OBITOBOM M MPON3BOICTBEHHOMN
JEeSITENbHOCTH YEJIOBEKA, CBA3AHHON ¢ (DU3UYECKUMU MTPOIIECCAMH, C
MO3ULUNA FKOJIOTHYECKOI 0€30MaCHOCTH, TPEICTABICHUN O pallMOHATIBHOM
MPUPOIOIIOIb30BaHNH, & TAKKE PA3yMHOM HCIOJIb30BAHUH JTOCTHKEHHIM
HayKHU U TEXHOJOTHUM JI aJbHEUILIET0 pa3BUTHUS YEIOBEUECKOTO
00IIIeCTBA;



MPUMEHSTH Pa3INYHbIE CIIOCOOBI pabOTHI ¢ HHPOPMAIHEH PU3NIECKOTO
COJIEp)KaHUs C HCIIOJIb30BAaHHEM COBPEMEHHBIX WH(OPMAIMOHHBIX
TEXHOJIOTHMA, TTPH 3TOM HCITOJIb30BaTh COBPEMEHHBIC HH(DOPMAITMOHHBIC
TEXHOJIOTHUH JIJISl TIOUCKA, IEPepaOdO0TKH U MPEIBIBICHUS yIeOHOM U
HAyYHO-TIOMYJISIPHON MH(OPMAITUH, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(POPMAITUH, TIOTYICHHON U3 PAa3INIHBIX HCTOYHUKOB, KPUTHUECKH
aHAJM3UPOBATh MOJTyYaeMyI0 HH(POPMAIIHIO U OIEHUBATH e
JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIUXCS 3HAHUN, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA MHPOPMAIIUH;

MIPOSIBIISITH OPTAaHU3AIMOHHBIC U TIO3HABATEILHBIC YMEHHSI
CaMOCTOSATEILHOTO TPHOOPETCHHS HOBBIX 3HAHUH B MPOIIECCE
BEITIOJTHCHUS IPOCKTHBIX U yIeOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B rPYIIe C UCMIOJIHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH,
TUTAHUPOBATH PabOTy TPYIIIBI, PAlMOHAILHO PACTIPECIIATh ACSITEILHOCTD
B HECTAaHJAPTHBIX CUTYaIlHsX, aJICKBATHO OIICHUBATh BKJIA]] KaX0TO U3
YYaCTHHKOB TPYMIBI B PEIICHUE pacCMAaTPUBAEMON MTPOOIEMBI;
MPOSIBJISITH MOTUBAITUIO K OyayIieit mpohecCuoHaTbHOU NeATeIbHOCTH 110
CHEIMATLHOCTAM (PU3UKO-TEXHHYECKOTO TPOQHITSL.

K konity o6yuenus B 11 knacce npeaMeTHbIE pe3ybTaThl Ha yriyOaEHHOM
YpPOBHE JIOJKHBI OTpaXaTh CPOPMHUPOBAHHOCTh y 00YYarOIIMXCS YMEHUM:

MOHUMATh POJIb GUZUKU B SKOHOMHUYECKOM, TEXHOJIOTMUECKOMH,
COLIMATBHON U TUYECKON chepax NesTeNbHOCTH YEIOBEKa, POJIb U MECTO
(Gbu3MKN B COBpEMEHHON HAyYHON KapTHHE MUpPa, POJIb aCTPOHOMUU B
MPAKTUYECKOM JESITEIIbHOCTH YeJIOBEKa U JTaJbHEHIIIeM HayYHO-
TEXHUYECKOM Pa3BUTUH, 3HAUYCHUE ONMKCATEIIbHON, CUCTEMAaTU3UPYIOIIEH,
OOBSCHUTEIBHON U MPOTHOCTUYECKON QYyHKIMNA (PU3NYECKON TEOpUHr —
AIIEKTPOIMHAMUKH, CHICIIHAIbHON TEOPUN OTHOCUTEIbHOCTH, KBAHTOBOM
bu3uKy, poiab GU3NIECKON TeOpUr B POPMUPOBAHUU TIPEJICTABIICHUHN O
(bu3nYecKoi KapTUHE MHUPa, MECTO PU3NYECKON KapTUHBI MUpPaA B 00IIEM
pSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O PUPOJIE;
pa3innyaTh YCIOBHS MPUMEHUMOCTH MoJieNel (GU3NIeCKUX Tel U
MPOIIECCOB (SIBJICHUM): OJTHOPOHOE DIEKTPUIECKOE M OJTHOPOIHOE
MarHuTHOE TOJIs, TApMOHHYECKHE KOJIeOaHUsl, MATEMaTUYECKUN MASITHUK,
UJCTbHBIN TIPYKUHHBIN MasTHUK, TAPMOHUYECKHE BOJIHBI, H/ICaTbHBIHI
KoJie0aTeNIbHBIN KOHTYp, TOHKAs TUH3a, MOJIEJIel aTOMa, aTOMHOTO si/ipa
KBAHTOBOM MOJICJIH CBETA;

pasnuyarh ycaoBusl (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TOHUMATh BCEOOINN XapakTep PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTIOJIB30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATH U OOBICHATH AIEKTPOMArHUTHBIC MPOIIECCHI U SBIICHUS,
HCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI JIEKTPOJIUHAMUKHU U
CHeUaIbHOU TEOPUH OTHOCUTENILHOCTH (3aKOH COXpaHEHUs
ANIEKTPUYECKOTO 3apsaaa, cuiia Ammepa, cuna Jlopenua, 3akoH
AIEKTPOMArHUTHOM MHIYKIMH, IpaBuio Jlenuna, csizp I/(C
CaMOMHIYKIIMH B JIEMEHTE 3JEKTPUUECKON LIEMU CO CKOPOCTHIO
W3MEHEHUsI CUJIbI TOKA, MOCTYJaThl CTICIIUaIbHON TEOPUH
OTHOCHUTEJIbHOCTH DUHIITEITHA);

aHAIM3UPOBATh U OOBIICHATH KBAHTOBBIC MTPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUS! KBaHTOBOU (pu3uku (ypaBHeHUE DUHINTEIHA 115
dboTordekra, nepBrlif U BTOpO nocTyaTel bopa, mpuHImn
COOTHOILIEHHSI Heolpeae€HHocTel | eli3eH0epra, 3aKOHbI COXPAHEHUS
3apsiIOBOTO M MACCOBOIO YKCEI U SHEPTUU B AJIEPHBIX PEAKIHUAX, 3aKOH
pPaZAMOaKTUBHOTO pacmnaaa);

OMUCHIBATh (PU3MUECKUE MPOIECCHI U SIBJICHUSI, UCTIOJIb3Ys BEJIUUMHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, TOTEHIHAN 3JIEKTPOCTATUYECKOTO
0JIs1, Pa3HOCTh MOTEHIMAJIOB, SJIEKTPOABUKYIIASL CUJIA, MHTYKIIHS
MAarHUTHOTO MOJIsI, MATHUTHBIN MOTOK, CHJIa AMIIEpa, UHAYKTUBHOCTb,
AIEKTPOABUKYIIAS CHJIa CAMOWHIYKIIMH, YHEPTUSI MAarHUTHOTO TTOJIS
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, TIOJIHASI YHEPTHUS,
DHEPTHUA MOKOSI CBOOOTHOM YaCTHUIIBI, PHEPTHUS U UMITYJIbC (DOTOHA,
MacCOBO€ YHCIIO U 3apsAll AlIpa, SHEPTHSI CBA3U SIpa;

OOBSACHATH OCOOCHHOCTU MPOTEKAHUS (PU3HUUECKUX SBICHUIA:
ANEKTPOMArHUTHAsI HHAYKIWS, CAMOUHAYKIUS, PE30HAHC, UHTEpPEPEHIIUS
BOJTH, TU(PaKIHs, TUCTIEPCHs, TIOJIHOE BHYTPEHHEE OTPaKECHUE,
dbotoanekTpudeckuii 3G dexT (hoTodddexT), anbda- u 6eTa-pacnaabl
saziep, rTaMMa-u3IydeHue sjaep, GUu3ndeckue MPUHIUIIBI CIIEKTPAIBHOTO
aHanu3a u paboThI Ja3epa;

ONpeNeNATh HAIPaBJIECHUE UHAYKIIMM MarHUTHOTO MOJIsl MPOBOJHUKA C
TOKOM, CHJIbI AMIiepa U cuiibl JIopeH1a;

CTPOUTH N300paKEHHE, CO3]aBAEMOE TUIOCKUM 3€pKajioM, TOHKON JIMH301,
U PaCCUUTHIBATH €T0 XapAKTEPUCTUKH;

MPUMEHSITH OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKUE MMOHATHS, TEOPUU U
3aKOHBI JUISl aHANIM3a U 00bSICHEHUS (PU3UUECKUX MPOIIECCOB,
MPOUCXOAAIINX B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX, B MEKTAJTAKTUUYECKON
cpene; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLNHU 3BE3/] U BeeneHHoi;
MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTEN (PM3MUECKUX BEIIMUUH C
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN, ITPU ITOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCUPOBATh PE3YIbTATHI MOJYYEHHON 3aBUCUMOCTH



(bU3UYEeCKUX BEIMYUH B BUJIE TPAPHUKOB C YU4ETOM aOCOTFOTHBIX
MOTPENTHOCTEN U3MEPEHHM, JIeNaTh BBIBOJIBI MO PE3YJIbTaTaM
UCCJIeI0BAHMS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NICCKUX BEIUYHH, TTPH 3TOM
BBIOMPATH ONTUMATBHBIA METO H3MEPEHUS, OIICHUBATh A0COTIOTHBIC U
OTHOCHUTEJBHBIC MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOMTD OTIBITHI IO MPOBEPKE MPEATOKEHHON TUTIOTE3bI: TUTAHUPOBATh
AKCIIEPUMEHT, COOMPATH HKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIU3HPOBAThH
MOJIyYCHHBIC PE3YJIbTATHI U JIENIaTh BHIBOJ O CTaTyCE MPEJIOKEHHOM
TUIOTE3bI;

OIMMCHIBATh METOIBI ITOTYUYEHHUS HAYIHBIX AaCTPOHOMHYECKUX 3HAHUMH;
coOJroAaTh paBuiia 0€30MacHOro TPy/ia MPU MPOBEACHUN UCCIIEIOBAHUI
B paMKax y4eOHOTO IKCIIEPUMEHTA, MPAKTUKyMa U yu4eOHO-
MCCJIEeI0BATENHLCKON U MTPOEKTHOM JIEATEIHLHOCTH C UCTIOIb30BAaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOpHOro 000pyAOBaHMUS;

pelarh pacYETHBIE 3aJ]a4M C IBHO 3aJaHHOW W HESBHO 3aIaHHOMU
(bU3UYeCKO MOJIENbIO: HA OCHOBAHHH aHAJIM3a YCIOBHS BHIOUPATh
bu3nYecKre MoJIeNi, OTBEeUarole TPeOOBaHUSIM 3a7]a4u1, IPUMEHSTh
(dbopMyIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJAThl GPU3UUYECKUX TEOPU
IIPU UCIIOJIb30BAaHNU MaTEeMAaTUYECKUX METO/I0B PEIIeHus 3aad,
MPOBOJIUTH PACUETHl HA OCHOBAHUM UMEIOIINXCS JTAHHBIX, aHATU3UPOBATh
PE3YNbTAThl U KOPPEKTUPOBATH METObI PEIICHUS C YUETOM MOTYUYEHHBIX
pE3yNbTATOB;

pelaTh Ka4eCTBEHHBIE 3a7auu, TPeOYIoIre MPUMEHEHHUS 3HaHUH U3
Pa3HBIX pa3zieNoB Kypca PU3MKH, a TAK)KEe UHTETPAINH 3HAHUN U3 IPYTUX
MIPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA: BBICTPAUBATh JIOTUYECKYIO
[ENOYKY PacCyKIEHUI ¢ OTIOPOii Ha N3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBIICHUS;

MCITIOJI30BATh TEOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHHS] OCHOBHBIX
MPUHITUIIOB pa0OThl U3MEPUTENBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB
¥ TEXHOJIOTUYECKUX MPOIIECCOB;

MIPUBOINUTH MMPUMEPHI BKJIAa POCCHIUCKUX U 3aPYOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, B OOBSICHEHUE TIPOIECCOB OKPYIKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAIIM3UPOBATh U OIICHUBATH MOCJIECTBUS OBITOBOM M MPOU3BOICTBEHHOM
AeSITENFHOCTH YENIOBEKa, CBA3aHHOM ¢ (PU3MUEeCKUMHU MPOLIecCaMH, C
MO3UINI 9KOJIOrMYeCcKON 6€30MMacCHOCTH, IPEICTABICHUN O pallMOHATILHOM
MPUPOIOTIOIB30BAHNUH, A TAKXKE Pa3yMHOM MCIOJIb30BAHUU JIOCTHXKEHHIM



HAyK{ Y TEXHOJIOTUH I JalbHENIIEr0 pa3BUTHUS YEIOBEYECKOTIO
0O0I1IeCTBA;

MPUMEHSTH Pa3INYHbIE CIOCOOBI pabOTHI ¢ HHPOpMALIHEH PU3NIECKOTO
COJIEp KaHMsl C UCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTHM, TPU 3TOM KCIOJIb30BaTh COBPEMEHHBIE HH(OPMALIMOHHBIE
TEXHOJIOTMH JUIsl IOUCKA, TepepadOTKHU U NMPEAbABICHUS YUCOHOH U
HAy4HO-TIOMYJISIPHON MH(DOpPMALIUH, CTPYKTYPUPOBAHUS U UHTEPIPETALIMU
uH(pOpMaIUK, NOJYYEHHON U3 Pa3Iu4YHbIX HICTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOITyYaeMyI0 HH(OPMALIMIO U OLIEHUBATH €€
JOCTOBEPHOCTb KaK Ha OCHOBE MMEIOIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaiM3a UCTOYHUKA MH(POPMALIUU;

MPOSIBIISITH OPIraHU3ALMOHHBIE U [TO3HABATENIbHBIE YMEHUS
CaMOCTOSITENILHOTO MPUOOPETEHNS HOBBIX 3HAHUH B MpoIlecce
BBINOJIHEHUS [TPOEKTHBIX U YUEOHO-UCCIIEA0BATEIbCKUX padoT;

paboTaTh B rpyIIie ¢ UCIIOJHEHUEM PA3IMYHBIX COLIMAIIBHBIX POJIEH,
IUIAHUPOBATH PA0O0Ty IPYyNIbl, PALIMOHAIBHO PACIPEACIIATh IEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyalUsX, aJICKBaTHO OLIEHUBATh BKJIAJ KaXJ0ro U3
YYaCTHUKOB T'PYMIIbI B pELIEHUE pacCMaTpUBAaEMO PoOIeMbl;
MPOSIBJISITH MOTUBAIIUIO K Oyaynieil npodeccuoHanbHOM NeATeIbHOCTH 110
CHENUATIBHOCTSIM (DU3UKO-TEXHUYECKOTO TTPOQuIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Kontpoasubie | IlpakTudyecku
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThl
pecypchl
Pazaen 1. HAYYHBIA METO/ ITO3HAHUS ITIPUPOIbI
1.1 Hayunbiit MeTo1 mo3HAHUS ITPUPOIBI 6 bubmorexa HOK
' Y A PHpoA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bubnuorexa [JOK
2.1 Kuremarnka 10 ! https://m.edsoo.ru/f16b68d7
bubmnorexa [IOK
22 Huramiica 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2.3 Cratuia TBEpAOTO TENA > I https://m.edsoo.ru/f16b68d7
but6mmoreka [JOK
2.4 3aKOHBI COXPAHEHMS B MEXaHUKE 10 1 httns://m.edsoo.rw/f16b68dT
Hroro no pazgeny 35

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMUKA

3.1 OCHOBBI MOJIEKYIISIPHOKUHETHYECKOU TEOPUU 15 1 bubmmorexa HOK
: YILIp p https://m.eds00.ru/f16b68d7
b K
3.2 Tepmoaunamuka. TerioBbie MalTuHbI 20 1 nommorexa 110

https://m.edsoo.ru/f16b68d7




13 ArperatHble cocTosiHus BemecTBa. Da3oBeie 14 bubnuorexa [JOK
' HEPEX OB https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [{OK
41 DIIEKTPHHILCKOE M071E 24 https://m.edsoo.ru/f16b68d7
. . bubmuorexa [JOK
4.2 ITOCTOSIHHBIN PTEKTPUIECKUN TOK 24 hits://m.edsoo ru/fl6b68d7
butmmoreka [JOK
4.3 ToKH B pasIIHEIX cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pazznen 5. PUSHUYECKH TIPAKTUKYM
. bubnuorexa [JOK
> PHIHHCCKHH NIPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
but6mmoreka [JOK
Pesepsrioe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Paznea 1. 9JIEKTPOJINHAMUKA
bubmuoreka [JOK
I MarruHoe nose 14 https://m.eds00.ru/39859¢f1
bu6nuoreka [JOK
12 DMEKTPOMATHHTHA HH KIS 13 ! https://m.edso00.1ru/39859¢f1
Hroro no pazneny 27
Pa3nea 2. KOJIEBAHUSA U BOJIHbBI
bubnunoreka [JOK
2.1 Mexanuueckue KoyeOaHus 10 hits://m.edsoo ru/39859ef]
but6mmoreka [{OK
2.2 DNeKTpOMarHuTHBIE KOJIeOaHUs 15 hitps://m.eds0o.r/39859ef]
)3 MexaHu4eCcKre U AIEKTPOMATrHUTHBIE 10 | bubnmnoreka [JOK
' BOJIHBI https://m.edso00.1ru/39859¢f1
bu6nuoreka [JOK
24 Ok 25 ! https://m.edso0.ru/39859¢f1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuoser CTO

5

bubnuoreka [JOK
https://m.edsoo.ru/39859¢f1

Hroro no pazgeny




Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1 KopnyckynsipHO-BOJIHOBOM Tyaiu3m 15 httos://m.edsoo.r/39859ef1
but6mmoreka [JOK
4.2 Pusnica aroma . https://m.eds00.ru/39859¢f1
43 ®du3nka aTOMHOIO s1pa U 3JIEMEHTApHBIX 5 bubnuoreka [{IOK
' YaCTHIL https://m.eds00.1u/39859¢f1
Hroro no pazgeny 25

Paznesa S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UNKHU

but6mmoreka [{OK
5.1 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 12 hitos://m.edsoo.r/39859ef]
Hroro no pazgeny 12
Pazzea 6. PU3UNUECKUAN MPAKTUKYM
. bubmuoreka [JOK
6.1 Dusieckiit IpaKTHiyM 16 16 https://m.eds00.1ru/39859¢f1
Hroro no paszneny 16
Paznea 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cuctemaru3anys 1 00001IeHNEe
71 IIPEIMETHOTO COAEP KAHUS U OIbITa 15 bu6mmotexa [IOK
. NEeSATEeIbHOCTH, MPUOOPETEHHOTO MIPHU https://m.edso00.1ru/39859¢f1
n3yueHuu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10 bubmmorera [IOK

https://m.edsoo.ru/39859¢f1
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IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KoaunvecTBo yacos JJIeKTPOHHBIE
Ne Hdara undgposbie
Tema ypoxka Konrpoiasbnsie | IIpakTnuecku
n/n Bcero u3ydeHusi | oOpa3oBaTeIbHbIC
padoThI e padoThbl
pecypcsl
) Ousnka — pyHAaMEHTaIbHAS HAyKa O | bubnuoreka [IOK
IpUpoOJE https://m.edsoo.ru/1beef346
5 Hayunblif MeTO IO3HAHUSA U METO/BI | bubnuoreka IIOK
UCCIIeIOBaHUS (PU3NUECKUX SBICHHIMA https://m.edsoo.ru/3a7fde29
OKCIIEpUMEHT U TEOPUS B IPOLIECCE
3 [MO3HAHMS Opupoasl. Habmronenue u 1 bubmmorexa TIOK
PHPOAHI. https://m.edsoo.ru/34¢49931
HKCIEPUMEHT B (PU3UKE
4 CrniocoObl u3mMepeHus: Gu3NYeCcKux | bubmuorexa [JOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AGCOmOTHAs U OTHOCHUTEJIbHAS
5 MOTPEIIHOCTH U3MEPEHUHN PU3NUECKUX 1 bubnmorexa [JOK
p p https://m.edsoo.ru/7f18fda3
BEJIMYMH
MonenupoBanue B pusuke. Ponb u
6 MecTo GpHU3HKH B (GOpMUPOBAHUU 1 bubmuoreka [IOK
COBPEMEHHOM HAYYHOU KapTHHBI MUPA, https://m.edsoo.ru/eabbded1
B IIPAKTHUYECKOH EATEIbHOCTH JIIOIeN
Mexannueckoe nBuxkenue. Cucrema
. otcyeTa. OTHOCHUTEIILHOCTD 1 bubmuoreka [{OK
MEXaHU4eCKOTo ABrxkeHus. [Ipsamas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1aul MEXaHUKH
8 Paaunyc-BekTop MarepralibHON TOYKH, 1 bubnmoreka [JOK




€T0 IPOCKIOHH Ha OCU KOOpAMUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx MMPOCKIMU HA OCU KOOPAUHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE NIpsIMOJIMHEITHOE
nBuxeHue. ['papuyeckoe onvcanue

bu6mmoreka [JOK

9 .

PAaBHOMEPHOT'O MPSIMOJIIMHENHOTO https://m.edsoo0.ru/89ba7190
JIBIDKCHUS

10 CroxxeHue nepeMenieHuid U CKOPOCTEH. bubnmoreka [JOK
Pemenne 3anau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BUKEHHE.

1 MrHoBeHHasi CKOPOCTbh. Y CKOPEHUE. bubnmoreka [JOK
[IpsAMOIMHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
IIOCTOSTHHBIM YCKOPEHUEM
['paduueckoe onucanue

12 MPSMOJIMHEVMHOTO JBUKECHUS C bubmmorexa I[JOK

P ! https://m.eds0o.ru/b7560bbf
MIOCTOSTHHBIM YCKOPEHUEM
CBoboaHOe najieHue. Y CKopeHue

13 CcBOOOJTHOTO TaJIeHHs. 3aBUCUMOCTh bubnuoreka [JOK
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢
BpPEMEHH U UX rpaduKu

14 JIBukeHue Tena, OpOIeHHOTO MO/ bu6mmoreka [JOK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeliHoe nBuKeHUE. [BIKEeHNE
110 OKPYXHOCTH. YTJIOBAasl U JINHEWHAs

15 ckopocts. [leproxa u yactora bubnmorexa [IOK

P - HIepHOa ) https://m.edsoo0.ru/33196fbe
L{eHTpOoCTpEMUTENBHOE U MIOJTHOE
YCKOpEHHUE
16 KonTponbhas pabota no teme bubnuoreka [IOK




"Knnematuka"

https://m.edsoo.ru/124232e¢

ITepBsiif 3akoH HproToHA.
NHepuuanbHble CHCTEMBI OTCUETA.

bub6mmoreka [JOK

17
[TpuHmn otHOCUTENBHOCTH ["anuies. https://m.edsoo.ru/5a9e¢4a64
HeuneprimanpHbie cCHCTEMBI OTCUETA
13 Cuiia. PaBHOIEHCTBYIOIIIAS CUJIA. bubnmoreka [[OK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue Ten. Tpernii 3ak0H bu6nuoreka [IOK
HrroToHna https://m.edsoo.ru/57dba505
ITpunnnn cynepno3nnuu cuii. Pemmenne
20 3ap ay Ha Il }II/IMEHGHI/IG 3aKOHOB bubnmorexa LOK
8 P https://m.edsoo.ru/bdf997fb
HsroTona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJICHTHOCTh TPaBUTAIIUOHHON U bubnmorexa LOK
. P H https://m.edsoo.ru/9aba2b0a
MHEPTHOU MacChl
2 Cuiia TSKECTH U yCKOPEHHE bubnuorexa [JOK
CcBOOOIHOTO ITaCHUS https://m.edsoo.ru/22757f26
JIBm>keHre HeOECHBIX Te U UX
” HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmoreka [IOK
KOCMHUYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
Bbu6mmoreka [JOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
yripy M https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUas! cui bubnuoreka [IOK
25 TpeHus. JIBUkeHHe B )KUIKOCTU U rasze ¢ https://m.edsoo.ru/1fa86499
YYETOM CUJIbI CONIPOTUBIICHUS CPEbI https://m.edso0.1ru/2¢b29676
2% JaBnenue. I'mapocrarnueckoe bubnuoreka LIOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AGCOIIOTHO TBEPAOE TENO. bubnuorexa [IOK
27 [TocTynarensHOE U BpallaTeabHOE bubmuorexa [JOK
JBYDKEHHE TBEPLOTO Tea https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CHJIbl OTHOCUTEIIBHO OCH bubmuoreka [JOK
BpaieHus. [1neqo cuibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, IPUIOKEHHBIX K
29 TBepAoMy Tery. LleHnTp Tsbkectu Tena. bubnuoreka LIOK
VYcioBus paBHOBECHUS TBEPJIOTO TEIIA. https://m.edsoo.ru/9aa79a7d
Bunbl paBHOBECUS
bu6mmoreka [JOK
30 Pemenue 3amau
A https://m.edsoo.ru/dclcaac0
31 KonTponbhas pabota no teme bubnuoreka LIOK
"Tunamuka. CtaTuka TBep0ro Tena" https://m.edsoo.ru/9f5a574c
HMIitynbc MaTepUAIBHON TOUYKH,
CHCTEMBbI MaTEpUAIbHBIX TOUEK. L{eHTp bubmuoreka [JOK
32
MacC CUCTEMBI MAaTEPHAIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 ABUKEHUU IIEHTPA MacC
My nbC cuiibl 1 I3BMEHEHHE UMITYJIbCa
33 Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa bubmmorexa [JOK
’ P y ' https://m.edsoo.ru/13f0a221
PeaktuBHOE nBHXKEHUE
MoMeHT uMItybca MaTepUAIILHON
14 touku. [IpencraBienue o coxpaHeHUU bubmuorexa [JOK
MOMEHTA UMITYJIbCA B EHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
MOJIAX
bu6mmoreka [IOK
35 Pemenue 3amau
g https://m.edso0o.ru/f7706d63
36 Pabora cuibl Ha MajTloM ¥ Ha KOHCYHOM bu6mmoreka [JOK

nepemeniennd. [ padugeckoe

https://m.eds00.ru/913974c7




MIPEICTaBJIICHUE PAOOTHI CHITHI.
MOITHOCTE CUJIBI

Kunernueckas sueprus. Teopema 00

37 W3MEHEHNH KHHETHYSCKOM SHEPTHU bubmotera [IOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaTbHOU TOYKH
IToTeHManbLHBIE U HEMMOTECHIIUATIBLHBIE
38 cunsbl. IloTeHnmansHas sHeprust. Bropas bubmorexa LOK
) I pritA. P https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
Tpetbst kKocMuyeckas ckopocThb. CBs3b
paboThl HEMOTEHITUAIBHBIX CUII C
39 W3MEHEHHEM MEXaHHYECKOW SHEPTHHU buGnnorexa [IOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPAHECHUS
MEXaHUYECKON IHEPTrUuu
Yupyrue v HEyIpyrue CTOJIKHOBEHHS.
40 Yy zzHeHHe Bey If }J]IHI/I JIS BjieaIbHOM bubmorexa HOK
p pHy g A https://m.edsoo.ru/f30f43b6
JKHJKOCTH
A1 KoHTponbHas padota 1o Teme "3akoHbI bubnuoreka [IOK
COXpaHEHHUs B MEXaHHKe" https://m.edsoo.ru/474e7c4a
Pa3BuTHe mIpeacTaBICHUNI O IPUPOLIE
P PP bu6mmoreka [IOK
42 ter1oTel. OcHoBHEIC monoxkeHnss MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBCcKOe ABMXKEHNE
CrtpoeHue 1a3000pa3HbIX, KUIKAX U
43 TBEPALIX Tel. XapakTep ABMKEHUS U bubmorexa LOK
P L P P https://m.edsoo.ru/c44d02¢2
B3aUMOIEHCTBHUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYT (aTOMOB).
44 KomnuectBo BemecTBa. ITocTostHHAS bubnmorexa LHOK
) https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temnepartypa. TerioBoe paBHOBECHE. bubnuorexa [JOK




[MIkama Ienscus

https://m.edsoo.ru/0070d493

46 Pemenwne 3amaq bubmorexa TIOK
A https://m.edsoo.ru/1531abas
bu6mmoreka [JOK
47 14 iras. I
JICILHBIA T3 A30BRIC SAKOMRT httDs://m.edsoo.ru/ldeb2367
43 YpaBuenune Menzeneesa-Knaneiipona. bubnuoreka [IOK
Penrenue 3amau https://m.edsoo.ru/8d12¢328
49 AOcomoTHas TemmepaTrypa. 3aKoH bubnuorexa [IOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 W3omnporneccsl B uAeaIbHOM rase ¢ bubnuoreka LIOK
MMOCTOSSHHBIM KOJIMYE€CTBOM BEIIIECTBA https://m.edso00.ru/68878d51
I'paduueckoe npeacTaBaeHue
51 1/1501(11) OIIECCOB: I:ISiTe Ma, H30X0pa bubmorexa HOK
pont ’ pMa, pa, https://m.edsoo.ru/1344327b
u3o0apa
bubmuoreka [JOK
52 0] MKT
CHOBHOC ypaBHEHHIE https://m.edsoo0.ru/c8094721
bu6mmoreka [JOK
53 Pemenue 3ana
HHCHHE sa1atd https://m.edsoo.ru/10265a05
CBs13p a0COIOTHON TEMIIEPATYphl
TEPMOJIMHAMHYECKON CUCTEMBI CO
54 CpeIHEeW KMHETUYECKON dHEpruen https://m.edsoo.ru/c38af875
MOCTYTATEILHOTO TEMJIOBOTO JIBMKCHUS
€€ JacTull
55 O0001IeHre U CUCTEMAaTU3aIU 3HAHHIA bubmuoreka [JOK
o Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 Konrponbnas padora o reme "OCHOBBI bubmuoreka IIOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoauHaMmuyeckasi cucrema. 3ajlaHue bu6mmoreka [JOK




BHEIIHUX ycyoBuil 1 T/l cuctemsl.
BHenHue u BHyTpEHHUE TAPaMETPBI.
ITapameTpsl T/] cuctemsl Kak cpenHue
3HAYCHMsI BEJINYMH, OIMCHIBAIOIIUX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HyneBoe Ha4ajl0 TCpMOJUWHAMHKHU.

bu6mmoreka [JOK

58 Camonpon3BoJibHas penakcanus T,
p p 1 A https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mozenb uaeanLHOro rasa B bu6mmoreka [JOK
59 TEPMOJMHAMUKE. Y CJIOBUSA https://m.eds00.ru/2935500
MPUMEHUMOCTH 3TON MOJEIN 1
60 VYpaBuenne Menneneera-Kiamneiipona u bubnnoreka [JOK
BBIPAKECHUE U1l BHYTPEHHEW SHEPIUU https://m.edsoo.ru/bal178d0
Bripaxenue aJig BHyTpEeHHEH SHEPrun
61 O0JTHOATOMHOT'O UJEaJbHOTO rasa. bubnuorexa [JOK
KBazucraruueckue 1 HeCTaTUUECKUE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DnemeHTapHas paboTta B
2 TepMOJMHAMHUKe. Brruncienue paboThl bubnuoreka LIOK
1o rpaduKy mpoiecca Ha pV- https://m.edsoo.ru/741d5738
JuarpaMmme
Tennonepeaaua Kak crnoco0 N3MEHEHH
63 BHyTpeHHe# 3Heprun TJ1 cucremsl 6e3 bubmorexa [OK
yIp P https://m.edsoo.1r1/3d734561
COBEpIICHHS paObOTHI
64 KonBekusi, TemonpoBOgHOCTb, bu6mmoreka [JOK
H3JIyYEeHUE https://m.edsoo.ru/157b54cd
65 KomnuectBo Temnotel. TenmoéMKocTh bubmuorexa [JOK

Tera. Y IeJbHas U MOJISIpHAS

https://m.edsoo.ru/7ba67355




TEILUIOEMKOCTH BeIleCTBa. Y IeabHas
TEIUIOTA CrOpaHus TOILIMBA

66 Pacuér xonmyecTBa TEMIOTHI TPU bubnuotexa [JOK
TeIJIonepeaaye https://m.edsoo.ru/1db5ad4e
67 [Tonsitue 06 aguabaTHOM MpOIIECCE. bu6mmoreka [JOK
I1epBblii 32aKOH TEPMOJAUHAMUKHU https://m.edso0o.ru/d8098824
KonunuecTBo TeminoTel u paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEH YHEPTUH bubmorexa [OK
p yIp p https://m.edsoo.ru/b047alcd
T]1 cuctemsl
BTopoii 3aKk0H TepMOJMHAMUKH J1JI5
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [JOK
nporeccoB. HeobpaTumocTsb https://m.edsoo.ru/c6f4f464
MPUPOHBIX MTPOLIECCOB
70 [IpuHIUIIBI 1EHCTBUS TETUIOBBIX bu6mmoreka [JOK
maruH. KITJT https://m.edsoo.ru/2¢945513
71 Maxkcumanbaoe 3Hadenne KITJI. I{ukn bu6mmoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [{OK
72 Pemenue 3ana
HICHHAC 3aAaT https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKUE aCTIEKThI
7 HCTI0JIb30BaHMS TETUIOBBIX ABUTATEIICH. bu6mmoreka [JOK
TernnoBoe 3arpsA3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/9867aaa7
cpembl
bu6mmoreka [JOK
74 Pe
HHICHHE 3a1ad https://m.edsoo.ru/c8c70432
O00011eHre 1 cucTeMaTH3alusa 3HaAHUH
" bubnuorexa [JOK
75 o teMe "Tepmoaunamuka. TemioBbie

Maluebe!"

https://m.edsoo0.ru/28d62b3f




Kontponbhas pabota no teme

bub6mmoreka [JOK

76
"Tepmoauuamuka. TernoBbsie MalIuHbL" https://m.edsoo.ru/1b6e26¢5
ITapooOpasoBaHue ¥ KOHAECHCALHS.
77 I/Iclr)[a eII{)He " KUTIeHUe. Y nelibHas bubmorexa HOK
p A https://m.edso00.ru/618e¢6777
TEIUIOTa MapooOpa30BaHUs
Hacepliennbie 1 HEHACHIIICHHBIE MAPHI.
KauecTBeHnHnast 3aBUCUMOCTD IJIOTHOCTH
W JaBJIEHHS HACBIIIEHHOTO Iapa oT
78 TEMITIEPATYPHI, NX HesaBI/ICHMECTL oT buGnnorexa [IOK
.. PEEYPRL https://m.edsoo.ru/f5¢17d02
00BbEMa HACHIIIIECHHOTO TIapa.
3aBUCHMOCTH TEMIIEPATYPhl KUTIEHUS OT
aBJIEHUS B )KUIKOCTH
79 Bnaxxnocts Bo3yxa. AOCONIIOTHAs U bubnmoreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTH https://m.edsoo.ru/30ebbb79
Bbu6morexa [JOK
80 Pemenne 3amau
A https://m.edsoo.ru/18e95ff3
TBeépnoe Teno. Kpucrammueckue un
81 amopQHbIe Tena. AHU30TPOIHS CBOWCTB buommorexa LIOK
P ' p https://m.edsoo.ru/20a88a03
KpPHCTAJJIOB
[InaBneHue U KpucCTaJIU3aLus.
bu6mmoreka [JOK
82 VY enpHas TEIUIOTA IIJIaBICHUA.
https://m.edsoo.ru/6ee91e9f
CyOnumarus
Jledopmaruu TBEPIOIrO TEIA.
$op P bubmuoreka [JOK
83 Pactsxenue u cxatue. Casur. Moyiib
. https://m.edsoo.ru/dalaabl10
FOwnra. [Ipenen ynpyrux nedopmaruii
TennoBoe pacuipeHue KUAKOCTeH 1
R bu6mmoreka [JOK
84 TBEPABIX TEI. AHTAPMOHU3M TEILJIOBBIX

KoJIeOaHMt YacCTull BEIICCTBa

https://m.edsoo.ru/7baSedf2




[TpeoOpazoBanue 3Heprun B (PazoBbIX

bub6mmoreka [JOK

85
rnepexonax https://m.edso0.ru/97a0672f

bu6mmoreka [JOK

86 v 0

PAaBHCHHIC TEHITOBOTO bajamca https://m.edsoo.ru/ab15211b
bu6mmoreka [{OK

8 P

7 CHICHHE salatd https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.

28 Kanunnsipusie sBnenus. /lapnenue noa bu6mmoreka [{OK
WCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b421{97
xuakoctu. Gopmyiia Jlamnaca
O06o0meHre 1 cucTeMaTH3aIusa 3HaHUHA

89 1o TeMe "ArperaTHble COCTOSIHUS bubmorexa [OK

P https://m.edso0.1ru/0b52575¢
BenecTBa. PazoBble nepexoas”
KoHnTtponbHas pabora 1o Teme
90 "ArperarHbsle COCTOSIHUS BEIIECTBA bubmorexa LOK
P ’ https://m.edsoo.ru/7dc2a739
®dazoBkle Iepexo b
OnexTpu3zaiys Tel U €€ MposBICHUsI.

91 Dnekrpuyeckuii 3apsia. [[Ba Buna bubnmoreka [JOK
AJIEKTPUYECKUX 3apsiaoB. [IpoBogHUKH, https://m.edsoo.ru/1aff445f
JTUAJICKTPUKHU U TTOJTYTIPOBOTHUKHI
DIIeMEHTAPHLINA YIEKTPUUECKHI 3apsi.

92 3akoH coxp AQHCHHS 3;:1@ qucxorz bubmorexa HOK

P P https://m.edsoo.ru/f49afd24
3apsa

93 Bzaumopencreue 3apsanos. Toueunsie bubnnoreka [JOK
3apsibl. 3akoH Kynona https://m.edsoo.ru/445b7746

bu6mmoreka [JOK

94 Pemenue 3agau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc




:‘)HGKTpI/I‘ICCKOG noiae. Ero ,Z[CﬁCTBPIG Ha

bub6mmoreka [JOK

95
JJIEKTPUUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hampsk€HHOCTD 37€KTpUYECKOTO MO,

96 [Tpo6Huslit 3apsia. Jlunuu bubnmoreka [[OK
HaIPsKEHHOCTH DJIEKTPUYECKOTO OJIA. https://m.edsoo.ru/3dac6957
OaHOPOIHOE ANEKTPUUECKOE TT0JIe
[ToTeHMaTBLHOCTH bubmuoreka [JOK

97 ANEKTPOCTATUUECKOTO 1oJsi. PazHoCTh https://m.edsoo.1u/8002144
MOTCHITNAJIOB U HAMIPSHKEHUE 7
[ToreHumanbHast SHEprus 3apsaa B

98 IIEKT OCTaTquCKonI; noJue I;_[OTGH nain buommorexa LIOK

P ' a https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO TOJIS
CBs13b HANPSHKEHHOCTH TIOJISL U

99 A3HOCTHU MOTEHIUAJIOB JIJIs bubmmorexa [JOK
P t A https://m.edsoo.ru/df7a6838
JIEKTPOCTATUYECKOTO I10JIS

100 IIpuHuun cynepno3uuun bubnuoreka [JOK
AJIEKTPUUECKUX TMOJIeH https://m.edsoo.ru/Ocfedabe

bu6mmoreka [JOK

101 Pemenue 3anau

g https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsana. [lose bubnuoreka [IOK
PaBHOMEPHO 3apsKEHHOHN cdepsl https://m.edsoo.ru/b297b5¢3
[Tosie paBHOMEPHO 3apsIKEHHOTO 1O

103 00Bvémy mapa. [lone paBHOMEpHO bubnmorexa [IOK

y E) ) p . p https://m.edsoo.ru/f7a665¢ee
3apsHKEHHON OECKOHEYHOM TIOCKOCTH

104 [TpOoBOAHMKH B 3JIEKTPOCTATHYECKOM bubnuoreka LIOK
noJie. Y CJI0BUE PAaBHOBECHS 3apsI0B https://m.edsoo.ru/32405¢eab

105 JIM3IIeKTpUKY U TOTYIIPOBOAHUKH B bubnuoreka LIOK

SJICKTPOCTATHYCCKOM I10JIC

https://m.edsoo.ru/060ebab5s




Konpaencarop. 21eKTpoEMKOCTh

bu6mmoreka [JOK

106 KOHJIEHCATOpa. DJIEKTPOEMKOCTh hits://m_edsoo.r/345hAfT3
TUIOCKOTO KOHJIEHCATOpa
107 [TapamiensHOE CoeMHEHNE bubnmoreka [[OK
KOHJEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnenoBarenbHOE COCTUHCHHIC Bbu6mmoreka [JOK
KOHJEHCATOPOB https://m.edsoo.1u/1€992920
109 DHeprus 3apsHKeHHOTO KOHASHCAaTopa bubmorexa HOK
prit3ap A P https://m.edsoo.ru/73a34f18
bu6mmoreka [JOK
110 Pewmenie sa1a1 https://m.edsoo.ru/5fb2acb5
g https://m.edso00.1ru/2743404
0
11 JIBr>KeHne 3apsyKEeHHOM 4acTULIBI B bubnuoreka [IOK
OJHOPOJHOM BJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemienue 3agau
113 O000111eHMEe U cUcTeEMaTU3alus 3HAHUI bu6mmoreka [IOK
1o teMe "OieKTpudeckoe nose" https://m.edso0.ru/5752603f
Kontponbhas pabota no teme bubnmoreka [JOK
114
"Onekrpruyueckoe mose" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTossHHBIN TOK. Y CIOBUS
115 CYILIECTBOBAHUSI TIOCTOSTHHOTO bubmmorexa [IOK
ym https://m.edso00.ru/233311b5
AJIEKTPUUECKOTO TOKa
Bbu6moreka [JOK
116 nu .H S/1C
crotnmiH Toka. Hanpsbiere i /1 https://m.edsoo.ru/0839a115
17 3akoH OMa aJ1s yyacTKa IEeTH. bubmuoreka [IOK
DIIEKTPUYECKOE CONPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTUBIICHUS bubnuoreka [IOK




OJJHOPOJHOI'O IMMPpOBOAHHKA OT €Io
JJIMHBI U TIJI0IIAaAU IMMOIIEPEYHOTO
CCUCHUA

https://m.edsoo.ru/95fcdf51

119 VY ienbHOE CONPOTUBIICHUE BEILIECTBA. Bbu6moreka [JOK
Pemenne 3amau https://m.edso0.ru/437f8300
120 [locnenoBarenbHOE, MapasuiebHOE, Bbu6mmoreka [JOK
CMENIAaHHOE COCTMHEHNE ITPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JJIEKTPUYECKUX bubnuoreka IIOK
nenei. [Ipasuia Kupxroda https://m.edsoo.ru/1794cf37
bu6mmoreka [JOK
122 Pemenue sanas https://m.edsoo.ru/3881b469
123 Pabora anexkTpuueckoro Toka. 3aKoH bubnuoreka LIOK
Jxoyis —Jlenna https://m.edso00.ru/a3605¢c5¢
bu6mmoreka [JOK
124 P
CLICHHC 3a1aq https://m.eds00.ru/6761bf0Of
MOMHOCTD 3JEKTPUUYECKOTO TOKA.
125 TenoBas MOIIHOCTB, BhIACIIEMas Ha bubmorera [JOK
m » BRI https://m.eds00.ru/99750a6f
pesucrope
bu6mmoreka [JOK
126 P
CLICHHE 3a1aq https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpeHHEe CONPOTUBIICHUE bubnuoreka [JOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 7151 TOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
AIIEKTPUYECKOMN 1IENHU https://m.edsoo.ru/22140fb
bu6mmoreka [JOK
129 P
CLICHHC 3a1ad https://m.edso0o.ru/3580b679
130 MoIIHOCTE UCTOYHHKA TOKA bubmorexa LHOK

https://m.edsoo.ru/a0ae51d8




bu6mmoreka [JOK

131 K
OPOTKOC 3aMbIKAHHC https://m.edsoo.ru/546£5632
132 Kongencarop B 11enu MOCTOSHHOIO TOKA bubmorera [OK
A pBH https://m.edsoo.ru/3536813¢
Bbu6mmoreka [JOK
133 P
CIICHHE 3a8/a1 https://m.edsoo.ru/4410cef0
134 Pemenue 3agau o reme "l[locTostHHBIN bubmuoreka [JOK
AJIEKTPUYECKH TOK" https://m.edsoo.ru/a7340a29
135 Pemenwne 3agau o Teme "IlocTossHHBIN bubmuoreka [JOK
AJIEKTPUYECKHI TOK" https://m.edsoo0.ru/744261b8
136 Pemenne 3amay mo teme "I1ocTOSTHHBIN bu6mmoreka [JOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O00011eHre 1 cucTeMaTH3alusa 3HaAHUH
137 1o TeMe "T1oCTOSIHHBIN AIIEKTpUYEeCKUil bubmmorera [JOK
| P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas pabota no teme bubmmoreka [IOK
"TIoCTOSIHHBIN 2JEKTPUIECKUNA TOK" https://m.edsoo.ru/1885ddf1
DiekTpudecKas IIPOBOIUMOCTE
139 aSHI/IIII)HbIX BE e(It)TB DIEeKTPUIECKUN bubmotera [JOK
p m ) p https://m.edsoo.ru/da794295
TOK B MeTajutax. CBEpXMpOBOAUMOCTD
DNIEKTPUYECKUM TOK B pacTBOpax u
140 acILIaBax 3JIEKTPOIUTOB. 3aKOHEI bubmorera [JOK
p p ) https://m.edsoo.ru/4b423491
®Dapanes 1 JIEKTPOIn3a
bu6mmoreka [JOK
141 DiexkTpudecKui TOK B rasax. Ilmasma
p https://m.eds00.ru/92d92{76
142 DIIEKTPUYECKUM TOK B BaKyyMe. bubnuoreka [IOK
BakyymHble npu6opsl https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUH TOK B bubnuorexa [JOK




MMOJYIIPOBOJHUKAX

https://m.edsoo.ru/ab61c660

bu6mmoreka [{OK

144 [TonynpoBOIHUKOBBIE TPUOOPEI https://m.eds00.ru/8362220
0
Du3NUECKU IPAKTUKYM 110 TEME
"HM3MepeHue CUIIbl TOKA M HAIIPSHKEHUS
B LIENIM IOCTOSIHHOT'O TOKA [P IIOMOILU
aHaJIOTOBBIX U IU(POBBIX
145 M3MEPUTEIBHBIX TPUOOPOB" MK bubmmorexa LIOK
" . https://m.edsoo.ru/5643ea56
3HaKOMCTBO C LU(PPOBOM
naboparopueit o dusuke. [Ipumepsr
U3MEpeHUs] PU3NUECKUX BETMYHMH MIPH
MIOMOIIY KOMITBIOTEPHBIX 1aTYUKOB"
PuU3HUECKUH IIPAKTUKYM 110 TEME
146 "HN3y4ueHne HEpaBHOMEPHOIO JBU)KECHHUS bubnuoreka LIOK
C LEJBIO ONPEICIICHUS] MTHOBEHHOMN https://m.edso0o.ru/f6292f5f
ckopoctu"
DU3nYECKU IPAKTUKYM 10 TEME
"N3MepeHne yCKOpEeHUs NIpU
IPSIMOJIMHEMHOM PaBHOYCKOPEHHOM
147 IBIOKEHUU 110 HAKJIOHHOM IIOCKOCTH" bubmmorexa TIOK
| https://m.eds00.1u/6960b6ef
w "HMccnenoBanne 3aBUCUMOCTH ITyTH
OT BPEMEHM NPU PaBHOYCKOPEHHOM
IBIOKeHUN"
DuU3nYECKU IPAKTUKYM 10 TEME
148 "N3mepenune yckopeHHus cBOOOIHOTO bubnuoreka IIOK
nageHus" win "M3ydyenue ABuKEHUS https://m.edsoo.ru/d1ea2402
TeNa, OPOIIEHHOT0 TOPU30HTAIBHO"
149 DuU3nYECKU IPAKTUKYM 10 TEME bubmuoreka [IOK




"N3ydyeHue NBHKEHUS Tema 1o
OKPY>KHOCTH C TIOCTOSTHHOHM TI0 MOTYJTIO
ckopoctbio" uiu "HccnenoBanue
3aBUCUMOCTH TIEpHOJIa OOpaIeHus
KOHHMYECKOI'0 MassTHHKA OT €ro
napameTpoB"

https://m.edsoo.ru/bcf53514

150

PuU3HUECKUI IPAKTUKYM I10 TEME
"N3MepeHne paBHOJACHCTBYIOIIEH CHUIIBI
IpYU ABMKEHUU OpYyCKa M0 HAaKIIOHHOMN
mockoct" min "[IpoBepka runoressl o
HE3aBUCUMOCTH BPEMEHU JIBHKECHUS
Opycka 1o HaKJIOHHOM TJIOCKOCTH Ha
3aJaHHOE PACCTOSTHUE OT €70 MACCHI"

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

151

PuU3HUECKUI IPAKTUKYM I10 TEME
"NccneqoBaHue 3aBUCUMOCTH CHIT
YIPYTOCTH, BO3HUKAIOIIKX B MPYKUHE U
pE3nHOBOM 00paslie, OT UX
nedopmaruu win "M3ydeHue
JBUKEHUS CUCTEMBI TEJ, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKuil
650K"

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

152

Ou3nyecKii MpakTUKyM IO TeEME
"Uzmepenne koddduiimenTa TpeHus mno
BEJIMUMHE YTJIIOBOTO KO3 PUIeHTa
3apucumMocTH Fp(N)" wim
"HccnenoBanue IBHKEHUS Opycka 1Mo
HAKJIOHHOM IJIOCKOCTH C IepEMEHHBIM
KOX(PPUITUESHTOM TpEeHUs" HIn
"3ydyeHne qBUKEHHsI Tpy3a Ha Baly C

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




TpeHuem"

153

PuU3HUECKUI IPAKTUKYM I10 TEME
"HccnenoBaHue ycloBU paBHOBECHUS
TBEPJIOTO TeNa, UMEIOIIETO OCh
BpaieHus" uinu "KonctpyupoBanue
KPOHILITEWHOB U Pacy€T CUJl ynpyroctu"
M "M3ydeHne yCToOM4nBOCTH
TBEPAOrO TeJa, UMEIOIIETO MJI0Maab
onopsI"

bu6mmoreka [JOK
https://m.edsoo.ru/4a04{4{7

154

Pu3HUECKU IPAKTUKYM I10 TEME
"M3MepeHne uMItybca Tela mno
TopMo3HoMy nyTu" unu "U3mepenue
CHJIBI TATH, CKOPOCTU MOJEIIN
AJIEKTPOMOOHIISI ¥ MOIITHOCTH CHITBI
aru" unu "CpaBHEHUE U3MEHEHUS
HMMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
nin "HccnenoBanue coxpaHeHUs
MMITyJIbCa MPU YIPYTOM
B3aumozeiicteun" uinu "M3mepenue
KMHETHYECKOW SHEPTUH TeJla Mo
TOPMO3HOMY ITyTH"

but6mmoreka [JOK
https://m.edsoo.ru/856fb28e

155

Ou3nyecKii MpakTUKyM IO TeEME
"N3ydyeHue n30TepMUYECKOro mpoiiecca
(peKOMEHI0BAHO HCIIOJIb30BAHKE
udpoBoii 1aboparopun)" UiIu
"M3y4yeHne n30XOpHOro npouecca' uiu
"N3yuenune nzobapHoro mporecca’ uin
"IIpoBepka ypaBHEHUS COCTOSTHUSA"

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

156

Ou3nyecKuii MpakTUKyM IO TEME

bu6mmoreka [JOK




"N3MepeHue yneabHOU TeroéMKocTr"
unu "MccnenoBanue mpoiiecca
OCTBIBaHHUS BellecTBa" WM
"UccnenoBanue aguadaTHOrO
npouecca" win "M3yuenue
B3aUMOCBSI3H SHEPTUH
MEXMOJIEKYJIIPHOTO B3aUMO/ICHCTBUS U
TEeMIEpaTypbl KUTICHHS KUIKOCTEeH"

https://m.edsoo.ru/2f2faa61

157

DU3NYECKUN TPAKTUKYM 110 TEME
"N3yueHne 3akOHOMEpHOCTEN
WCTIAPEHUS KUJKOCTEH" WIIH
"M3MepeHue yAeIbHOM TEII0ThI
naByieHus apaa" win "M3ydenue
CBOICTB HACBIILIEHHBIX NTApOB" WU
"N3mepenne abCOMOTHOM BIaKHOCTH
BO3/lyXa M OLIEHKA MacChl IapoB B
nomemiennn". N3mepenue
K02(ppuLIMeHTa TOBEPXHOCTHOTO
HATSDKCHUS

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

158

dusnueckuil NpakTUKyM IO TeMe
"HaO:roienue npeBpalieHus SHepriuu
3apsHDKEHHOI0 KOHJIEHCATOpa B SHEPTUI0
U3JTy4eHHs CBETOAMOA" WU
"HM3y4yeHne MpoTEeKaHus TOKa B LIETIH,
cojiepxarieit kKonaencarop" uiu
"Pacrmipenenenue pazHocTu
NOTEHIUAJIOB (HANpsKEHU ) IPU
NIOCJIE0BATEIBHOM COEIMHEHUH
KOHJIEHCATOPOB"

bubmuoreka [JOK
https://m.edsoo.ru/ec424377




dusnueckuil NpakTUKyM IO TeMe
"NccneqoBaHue CMENIaHHOTO
COEIMHEHMS PE3UCTOPOB'" WM

bubmuorexa [JOK
159 "NU3MepeHne y1ebHOTrO COPOTUBIICHUS 1
; | https://m.edso00.1ru/2b179d98
npoBoHUKOB" nin "UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT
HANPSDKEHUS JJIs JTAMIThl HaKaIuBaHus'"
du3HUeCcKuil MPaKTUKYM I10 TEME
"HaGmronenue anekTponusza’ win
"U3mepeHue 3apsaa 0JHOBAIEHTHOTO
160 noHa" win "MccnegoBanue bubmuorexa [JOK
3aBHCHMOCTHU COIPOTHUBIICHUSA https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATyPhl" WIH
"CHsATHE BOJIBT-aMIIEPHOI
XapakTEepUCTUKHU quoaa”
PesepHbIii ypok. O6001IeHHE H
bu6mmoreka [JOK
161 CHUCTeMaTH3alvs 3HaHUH 110 TemMe
" H" https://m.edsoo.ru/ed017d93
WHEMaTHKa
PesepHbIii ypok. O6001IeHNE H
but6mmoreka [JOK
162 cHUCTeMaTU3als 3HaHUI 110 TeMe
" ”LI https://m.eds00.1u/3149956b
MHAMHUKa
Pesepaubliil ypok. O60011eHIE U
. bubmuoreka [JOK
163 CHUCTEMAaTH3allis 3HAaHUH 110 TEME ] 1
"Cratika TBEpIOrO TENa" https://m.edsoo0.ru/0f9752ac
PesepBHeIit ypok. O6o01IeHNE U
. bubmuoreka [IOK
164 CUCTEMATH3aLNs 3HAHUN 110 TEME ] i
"3aKOHEI COXPAHEHI B MeXaHHKe" https://m.edsoo.ru/6¢0df9cc
165 PesepBHblit ypok. O000mIEHNE U bubnuoreka LIOK

CHUCTEMAaTU3aluAa 3HAHUM I10 TEME

https://m.edsoo.ru/de148976




"OCHOBBI MOJICKYJISIPHOKMHETUYECKOM
teopun"

PesepubIiil ypok. O60011eHIE U

. bubmuoreka [JOK
166 cHUCTEMaTH3allis 3HaHUH 110 TEME 1
https://m.edsoo.ru/0Obec77¢l
"TepmoanHaMuka. TerioBble MaliuHbI"
PesepBHeIit ypok. O6o00ICHHE U
167 CHCTEMAaTU3allks 3HAHMI 110 TeMe | bu6mmoreka [JOK
"ArperaTtHble COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble IEpEXOABI"
PesepBurblii ypok. O000IIIEHE U
168 CI/ICTI;MaTmmeI 3HAHUH 110 TEME 1 Bubmiorexa [JOK
H https://m.edsoo.ru/f2381c0c
"JnexTpuueckoe moie"
PesepBHsblil ypok. O0001IEHIE U
169 CI/ICTI;MaTI/I:«:ZpI/m 3HAHUH 110 TEME 1 Eubmiorexa TOK
" Lvl . https://m.edsoo.ru/3cae6dal
[TocTOSIHHBIN 3JEKTPUUECKUNA TOK
PesepBusblii ypok. O00011I€HIE U
170 CI/ICTEMaTm: plzm 3gaHuii mo teMe "Toku 1 brbmioreka ITOK
H R https://m.edsoo.ru/cc7681d4
B Pa3IUYHBIX Cpeaax
OBILIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KIIACC

KoanuyectBo 4yacos DJIEKTPOHHBIE
Ne Hara ungposbie
Tema ypoka Konrtpoasubie | IlpakTudecku
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI e padoThI
pecypcebl
BzaumoneiicTBrue MOCTOSTHHBIX
1 MarHyuTOB U MPOBOJHUKOB C TOKOM 1 bubmorexa LHOK
poBOA ’ https://m.edso0.ru/487a8593
MarunutHoe nose. ['unoreza Ammnepa
BekTop MarHuTHO# HHIYKIIUU.
2 ITpun pI/IH CYIEpPHO3U I/II?I/ MarHUTHBIX 1 bubmorexa [OK
P VLI yrep t . https://m.edsoo.ru/4clabccb
nosneu. JIMHuM MarHuTHOM MHAYKIIMU
3 MarauTHoO€ 1oJie MPOBOJIHUKA C 1 bubnuoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna AMriepa, e€ HanpaBJIEHUE U 1 bubnuotexa [JOK
MOy /b https://m.edsoo.ru/26d9¢c5ba
bu6mmoreka [JOK
5 P 1
CLICHAC 3a/1a4 https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. | bubnuoreka [JOK
DIEeKTPOU3MEpPUTETbHBIC PUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHnua, e€ HanpaBJIe€HUE U
7 MOJyJIb. JIBUKEHHE 3apsSKEHHOU ) bubnuorexa [JOK
YaCTHUILbl B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rnoJjue
bu6morexa [JOK
8 Pemenue 3ana 1
tenm s https://m.edso0.ru/504e98c7
bubnuorexa [IOK
9 Pa6ota cunbl Jlopeniia 1 nomoreka L

https://m.edsoo.ru/d518bedb




bu6mmoreka [JOK

10 Pemenne sanas https://m.eds00.1u/93617bd9
MaruauTHo€ 1oJie B BEIIECTBE.
11 deppoMarHeTHKy, napa- u bubmorexa TIOK
pp - 11ap https://m.edso0.ru/30£f9608
JIMaMarHeTUKHU
OCHOBHBIC CBOMCTBA
12 (dheppomarnerukoB. [Ipumenenne bubmorexa [OK
pp P https://m.eds00.ru/0b58190a
(heppomMarHeTUKOB
13 Pemenue 3amgau no reme "MarautHoe bubmuoreka [JOK
moje" https://m.edso0.ru/5b55¢307
14 Pemenue 3amad mo reme "MarautHoe bubmuoreka [{OK
moje" https://m.edsoo.ru/41c4ae8a
SIBiIeHME DIIEKTPOMArHUTHOM
15 nHAyKuu. [ToTok BekToOpa MarHUTHON bubmorexa HOK
AYIHHH. p https://m.edsoo.ru/b3efalcl
WHIYKIIUU
bu6nmoreka [JOK
1
6 INC unpyKipm https://m.edso00.ru/48150bd8
17 3aK0H 3JIEKTPOMAarHUTHOM MHIYKIIUH bubnuoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexkrpuueckoe nosie. Toku bubnuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJIC MHIYKIMY B IBUKYIIMXCS bu6mmoreka [JOK
NPOBOJHUKAX https://m.edsoo.ru/0235¢c02
bu6mmoreka [JOK
20 Pemenrme sanaq https://m.edsoo.ru/4dfda618
bu6mmoreka [{OK
21 Hpasmo Jlenna https://m.edsoo0.ru/bbc22726
22 NupyktuBHOCTh. Karyika bubnuorexa [JOK




HHAYKTUBHOCTHU B LCIINU ITOCTOAHHOTO
TOKa

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

7 SBnenue camounaykiuu. IC bub6mmoreka [JOK
CAaMOUHIYKUIHUU https://m.edsoo.ru/7ee60cal
24 DHeprusi MarHUTHOTO TOJISl KATYIIKU € bubnnoreka [JOK
TOKOM. DJIEKTPOMAarHUTHOE T0JIe https://m.edsoo.ru/b3c0adl 1
bu6mmoreka [JOK
25 Pemenne 3ama
THCHUE 33141 https://m.edsoo.ru/88{69d2b
O0001IeHEe U cCUCTEMAaTH3 Al Bubmzorexa HOK
26 . " " https://m.edsoo.1u/7648402
3HaHUI 10 TeMe "DIEeKTPOIMHAMUKA 5
7 KontpoinbHas paboTa mo teme bubnuoreka [JOK
"OnekTpoauHamMuKa" https://m.edsoo.ru/8ae09b98
Koneodarensaas cucrema. CBOOOIHBIE
28 kosaebOaunust. 'apmoHnyeckue bubmorexa LOK
-Lap https://m.edsoo.ru/7¢1db385
KoeOaHust
29 KunemaTtnueckoe 1 TMHAMHUYECKOE bu6mmoreka [JOK
OITMCaHuE KoeOaTeIbHbIX ABIKEHUI https://m.edsoo.ru/87¢e9498
DHepreTuieckoe onucanue. Beio
IUHAMHAYECKOTO OIMMCAaHUS
30 rapMOHHYECKUX KOJICOaHUN U3 UX buGnnorexa [IOK
p https://m.edsoo.ru/e3¢99692
SHEPTETUYECKOTO0 U KHHEMATHIECKOTO
OIMCaHUs
bu6nmoreka [JOK
31 Ammuryna u dasa kojgebanuit
yram ¢ https://m.edsoo.ru/7a0c439a
32 [Tepuon u yacToTa KoJIeOaHMIA. bubnmoreka [JOK

[Teproa ManbIx cBOOOHBIX
KoJe0aHNi MaTeMaTHYECKOT0O

https://m.eds00.ru/e0399319




MasTHUKa. [lepros cBOOOTHBIX
KOJIeOaHUH TPYKUHHOTO MasiTHUKA

13 3aryxatomue KoiaeOaHus. bubnuotexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09
bu6mmoreka [JOK
4 A
3 BTOKONCOAHMS https://m.edsoo.ru/6add2644
bu6mmoreka [JOK
35 Pemtenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c¢5
VYpok-koHpepernus "MexaHnueckue
36 K(f)f[e6aHI/I$(Ip BpM 3bIKAJIbHBIX Eubmiorexa TOK
3, https://m.edsoo.ru/8ef587be
HWHCTPYMEHTaxX
O000I11IeHIE U CUCTEMATH3ALIUS
37 3HaHUH 110 TeMe "MexaHuyecKue Bubmorexa ITOK
" https://m.edsoo.ru/eb84182f
KoJe0auus
13 DNeKTpOMarHUuTHBIC KOJIeOaHusI. bubnuorexa [IOK
KomnebaTenbpHbIN KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBI3b aMIUIUTYIBI
39 3a 15)1 z KOHJEeHcaTopa ¢ aMILIUT oyﬁ bubmorexa HOK
pAR A P ya https://m.edsoo.ru/0939af1
CHJIBI TOKa B KOJIEOATEIIPHOM KOHTYPE
40 3aK0OH COXpaHEHUs YHEPTUU B bubnmoreka [[OK
ujealbHOM K0Jie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaroIue dIEKTPOMArHUTHEIE
41 KOJ‘I}E]36aHI/ISI Bria ;cp €HHEBIE bubmnorexa [IOK
' YHA https://m.eds00.1u/5¢668619
3JIEKTPOMArHUTHBIE KOJIeOaHUs
IIepemeHnHsbIl TOK. Pesucrop u bubnuoreka [JOK
42 KOHZEHCATOP B LIENU IIEPEMEHHOTO https://m.edsoo.ru/8483615

TOKa

2




KaTy'H_IKa HHAYKTHBHOCTHU B LCIIN

bub6mmoreka [JOK

43
MEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akon Oma [J1st SJEKTPUIECKOH 1Ienn bubnuotexa [JOK
MEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MOoO1mHOCTh IEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U AEUCTBYIOLIEE buGnnorexa [IOK
ya A yrom https://m.edsoo.ru/lcac6céc
3HAYECHHUE CUJIbI TOKA W HAMIPSHKEHUS
46 Pe3onanc B 2JIEKTPUUYECKOHN IIETTA buGnnorexa [IOK
p H https://m.eds00.ru/087506df
bu6mmoreka [JOK
47 P
CLICHHC 3a1ad https://m.edsoo.ru/al6836a4
WneanpHerif Tpancdopmarop.
48 IIpousso CTIZE ne(be paqa I/Ip bubmmorexa LHOK
p A - epelt % https://m.edsoo.ru/f97418ae
MOTpeOICHUE AIICKTPUUECKOW SHEPTHH
DKOJIOTHYECKHE PUCKU TTPU
IPOU3BOJICTBE DIEKTPOIHEPTUU.
49 Kp JILTYpA PICHOJIBS(;[EaHHSIp bubmnorexa [IOK
YIRTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTHH B TOBCEAHEBHOM
SKU3HHU
bub6mmoreka [JOK
50 Pemrenue 3ana
tenm s https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
51 Pemrenue 3ana
menm s https://m.edsoo.ru/7cab59{8
O0001IeHEe U cCUCTEMAaTH3 Al
52 3HAHUH 110 TeMe "DIIEKTPOMArHUTHEIE bubmorexa LOK
" P https://m.edsoo.ru/401024a9
KoJIeOaHus
53 MexaHHYeCKUEe BOJIHEI. bu6mmoreka [JOK

XapakTepUCTUKN MEXAHUYECKUX BOJIH

https://m.edsoo.ru/a58e109f




bu6mmoreka [JOK

54 Coii
BOHCTBA MEXQHITTCCKHIX BOTH https://m.edsoo.ru/d9ae1000
bu6mmoreka [JOK
55 3Byk. X
BYK. APAKTCPUCTHKH 3BYKa https://m.edsoo.ru/138b6f09
WndpasByk u ynprpassyk. LllymoBoe bubmuoreka IIOK
56 .
3arpsA3HEHUE OKPYKAIOIIEH CPEIbI https://m.edsoo.ru/7380038f
bu6mmoreka [JOK
P
37 CHICHHE a1t https://m.edsoo.ru/cfd918bf
58 ONEKTPOMarHuTHbIE BOJIHBI. bubnuoreka LIOK
N3nyyenue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus EeKTPOMAarHUTHBIX BOJIH. bubnuoreka [IOK
CBoiicTBa 3JIEKTPOMArHUTHHIX BOJIH https://m.edsoo.ru/d01b818¢
[Ixana >EeKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 3IeKTPOMarHuTHBIX bubamorexa [TOK
P p https://m.edsoo.ru/49bel1{9e
BOJIH B TEXHHUKE U OBITY
[IpuHIUIIBEI paguOCBs3U U
61 TeJIEBUACHUS. Pagnonokarus. bu6mmoreka [JOK
DNEeKTPOMArHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9196f18
OKpYKaroIlei cpeapl
2 KonTponbhas pabota no teme bubnuoreka LIOK
"Konebanust 1 BOJHBI" https://m.edsoo.ru/4f7985a0
63 CaerT. 3aKOH NPSMOJIMHENHOTO bubnnoreka [JOK
pacupocTpaHeHUs CBETa https://m.edsoo.1u/f9566406
Pewienue 3a1au Ha mpuMeHeHUE
64 3aKOHa MPSIMOJIMHENHOTO Bubmmorexa I[JOK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHeHusl CBeTa
65 Otpaxenue ceta. [lmockoe 3epkaio. bubnuorexa [JOK

Cdepuueckoe 3epkajio

https://m.edsoo.ru/a005d2bb




[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJBHBIN MOKA3aTeNb

bu6mmoreka [{OK

66 I
MPETOMICHIA. LIOTHOT BfIyTpeHHee https://m.edsoo.ru/be2e55¢cd
oTpaxkeHue. [IpenenpHbiil yroa
MIOJIHOT'O BHYTPEHHETO OTPAKEHUS
Pemenue 3aga4 Ha npuMEHEHE
67 3aKOHOB OTPaKEHUS U IIPEITOMIICHUS bubmorexa LOK
™ p https://m.edsoo.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jlucnepcus
. bubnuorexa [JOK
68 cBeta. CI0KHEBINA cocTaB 0eI0ro cBera.
https://m.edsoo.ru/d8elc3be
Iset
bu6mmoreka [JOK
JInn3el. @OKyCHOE pacCTOSIHUE U
69 https://m.edsoo.ru/6044135
ONTUYECKAs CUJIA JIMH3EI 9
70 [Toctpoenue nzo0paXkeHUii B IMH3AX U bubnuoreka [JOK
UX cCUcTeMaxX. Y BeJINUeHNE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3amad Ha mocTpoeHue
71 A300paKEeHUH, [T0IYYAEMBIX C bubmmorexa HOK
P ’ y https://m.edso0.1ru/5a868f09
HOMOIIBLIO JIUH3
72 I'na3 xak onrtnueckast cucreMa bubnmorexa LHOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenenst
73 IPUMEHUMOCTH I'€OMETPUYUECKON bubnmorexa LHOK
P p https://m.edsoo.ru/cd174al0
ONTUKH
74 CKopoCTh CBETa U METO/IBI €€ bubnuorexa [JOK
U3MEpPEHUs https://m.edsoo.ru/f32aab06
bub OK
75 Hucnepcus cera nomoreka L

https://m.edsoo.ru/lel6ccbe




bu6mmoreka [JOK

76 Hurepeperma caera https://m.edsoo.ru/5fc0c638
KorepenTHble UCTOYHUKHU. Y CIIOBUS
77 HAOJII0ICHUST MAKCHUMYMOB U bubmorexa TIOK
a y https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [JOK
78 Pemenme sanas https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
IT
& pHMEHEHHE MHTEpdepeHIIn https://m.edsoo.ru/668edbc8
Bbu6mmoreka [JOK
80 Jindpaxuns ceera https://m.edsoo.ru/12ed04b5
81 HudpakimonHas peméTka. Y cioBue bubnuoreka LIOK
HaOII0/IEHUS TTIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bubmuoreka [JOK
2 P
8 CILICHHE 3a/1ad https://m.edsoo.ru/d58c411a
23 [lonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka LIOK
[Monspusanus cBera https://m.edsoo.ru/e9890fe9
bu6mmoreka [JOK
4 P
8 CHLICHHE 3/t https://m.edsoo.ru/c56¢8158
85 CBETOBEIC SIBJICHUS B IIPUPOJIC bubmotera [IOK
PHpOL https://m.eds00.ru/0b36363d
26 O06o001IeHre U CUCTEMATU3 AL bubmuoreka [JOK
3HaHui 1mo teme "OnrTuka" https://m.edsoo.ru/8a14748b
%7 Konrponbnas pabora no teme bubnuoreka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
88 I'paHuLIBI IPUMEHUMOCTH bubnuoreka LIOK

KJIaCCHYECKON MEXaHUKHU. 3aKOHBI
OJICKTPOAWMHAMHWKH W ITPUHIIUIT

https://m.edsoo.ru/c9bd77cb




OTHOCHUTCIIbHOCTH

[TocTynatel cienuanbHON TEOPUHU

bu6mmoreka [JOK

89
OTHOCHUTEIBHOCTH https://m.edsoo.ru/c56105¢b
IIpocTpaHCTBEHHO-BPEMEHHOM
untepsai. [IpeoOpazoBanus Jlopenua.

90 VYcnoBue NpUYMHHOCTH. bubnmoreka [[OK
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amesieHre BpEMEHH U COKpaIeHUE
JUTAHBI

91 DHEprusi ¥ UMIYJIbC PEISATUBUCTCKOM bu6nuoreka [JOK
YaCTUILbI https://m.edsoo.ru/853a64fc
CBsi3p Macchl ¢ SHEpruen u

92 UMITYJICOM PEISTUBUCTCKON YaCTUIII bubmorexa [OK

Y p HpL https://m.edsoo.ru/b6258ffa
DHeprus NoKos
93 PaBHOBeCHOE TEIIOBOE M3ITyUCHHUE bubmorexa [OK
Y https://m.edsoo.ru/f54035a5
bubmuoreka [JOK
4 B

? 3axom evemermst Buna https://m.edsoo.ru/1c5{f752

95 l'unotesa M. I1nanka o kBaHTax. bubmuoreka [IOK
DOTOHBI https://m.edsoo.ru/a5ffa218

bu6mmoreka [JOK

96 2

HCPIHs M UMIIYITRC oTOoHa https://m.edsoo.ru/7fb307ec

97 ®otordpdext. OnpiTer A. T bubnuoreka IIOK
CroneroBa. 3akoHsl poTorddexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHIITEHHA 1151

98 ¢doroaddekra. "Kpacnas rpanuna” Bubnmorexa [JOK

- o pari https://m.edsoo.ru/01ef4556
botorddekra

99 Hasnenne ceera. Onwitel I1. H. bu6mmoreka [IOK




JleOeneBa

https://m.edsoo.ru/64b41966

bu6mmoreka [{OK

1 B %
00 O/THOBLIC CBOHCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Boansl ge bpoitns. {nvuHa BOJIHEL 1
101 b OI\/'IJ'ISIII[/I aI;Me 131 §6HaCTI/I ! bubmorexa HOK
p P p B https://m.edsoo.ru/5df8bafl
JIOKAJIM3aIMU IBUKYIICHCS YaCTULIBI
102 KopnyckynsspHO-BOJIIHOBOM Iyalll3M bubmorexa OK
PHyCKYIp o https://m.edsoo.ru/8ccab62a
103 Judpakuus JIeKTPOHOB Ha bubnmoreka [JOK
KpHucTajuiax https://m.edsoo.ru/30dbal8c
Croenuduka U3MEepeHUN B MEKPOMHUPE.
104 COO”I[IH(()bIHeHI/IH Hel())n 9 eHéHH§CTeﬁp bubmorexa HOK
. et https://m.edsoo.ru/65783dec
I'eitzenbepra
Bbu6mmoreka [JOK
1 P
05 CUICHHE TPadUHECCKiX 32724 https://m.edsoo.ru/e70195bd
N bubnuorexa [JOK
106 Peenue pacuérupix sazau https://m.edsoo.ru/ee9b3182
KontposbHas paboTa mo TeMam: Eub 10K
" non _ NOJIMOTCKA
107 OCHOBH\,CTO ’ KnopHyCKyHﬂpHo https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJT3M
OMBITHI IO UCCIIEIOBAHUIO CTPOEHUS
108 aroma. [lmaneTapHas Mojenb aToma bubmorexa HOK
) p 8 https://m.edsoo.ru/312b750a
Pesepdopna
Bbu6moreka [JOK
1 11 b
09 OCTYNIATRl Hopa https://m.edsoo.ru/404dfa9a
110 Bunsl ciektpoB. CriekTp ypoBHE# bubnmoreka [JOK
OHEPruy aToMa BoJ0opoza https://m.edsoo.ru/cf74bl11a
111 CrioHTaHHOE U BBIHYKJIEHHOE bubnuoreka [IOK




H3JIyYCHUC CBCTA

https://m.edsoo.ru/f945d85¢

bu6mmoreka [{OK

112 Jlaze
p https://m.edsoo0.1ru/2288a0c4
Hyxnonnast Mogens sapa
13 I'eiizenOepra-MBanenko. 3apsia u bubnuoreka [JOK
MAaccoBO€ 4HCHO siapa. M30Torbl. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
3aKOH palnOaKTUBHOTO pacnaja.
CBolicTBa MOHU3UPYIOIIETO
114 n3IydeHus. Bansane bubmorexa HOK
Y ) https://m.edsoo.ru/aab98bef
pPalMOaKTUBHOCTH Ha )KUBbIE
opranu3Msbl. [lozumerpus
DHeprusi CBSI3u HYKJIOHOB B sijIpe.
SAnepurie cunbl. Jlepekt Macchl sapa.
SnepuHble peakuuu. SnepHeie
115 6315[0 BIpH 00JIeMBI i aBIIIEMOTO bubmorexa HOK
P phL- 1P yip https://m.edsoo.ru/ff1758d0
TEPMOSJIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCTIEKThl Pa3BUTHUSA
AJIEPHON SHEPIETUKHU
MeToibl perucTpanuu u
HCCIICIOBAHUS DJIEMEHTAPHBIX YACTHII.
DOyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.
Bbu6morexa [JOK
116 baproHbl, ME30HBI U JIENTOHBI.
. https://m.edsoo.ru/l1ac08aSb
[Ipencrasnenue o CtannapTHON
Mojenu. KBapk-riirooHHast MOJIEIb
aJpOHOB
117 ®usuka 3a npenenamu CTaHIapTHON bubnuoreka [IOK

Mozenu. TéMHas matepus U TEMHas
sHeprusi. EmunctBo dusnueckoit

https://m.edsoo.ru/c026fd37




KapTHHBI MUPA

OTansl Pa3sBUTHA aCTPOHOMMUHU.

bu6mmoreka [JOK

118
3HadyeHUE aCTPOHOMUHU https://m.edsoo.ru/ad73e145
[TpuMEeHMMOCTh 3aKOHOB (PU3UKHU IS
119 00BSCHEHUS TPUPOJIbI KOCMUYECKHX bubnuoreka LIOK
00BEKTOB. MeTOIbI aCTPOHOMHYECKHIX https://m.edsoo.1u/39¢44028
HUCCIEIOBaHNN
CoBpeMeHHbIE ONTHYECKUE
120 TEJIECKOIIBI, PAIUOTEICCKOIIBI bubmnorexa [IOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acTpOHOMUS
Bu 3Bé3nH0r0 Heba. Co3Be3aus,
121 SIpPKUE 3BE3IBI, [TAHETHI, UX BUINMOE Bubmorexa OK
p ’ ’ https://m.edsoo.ru/aac588eb
JIBI)KCHUE
Conneynas cuctema. ColHIIe.
122 ConHevyHasi akTUBHOCTb. IcTOUHHK bubmorexa TIOK
o https://m.edsoo.ru/22748eb4
sHepruu CoJiHLA U 3BE3]
3BE3/bI, UX OCHOBHbIEC bubmuoreka [{OK
123 XapakTepUCTHKU. Jlnarpamma https://m.edso0.ru/4216994
"CreKTpaIbHbIN KJIACC — CBETUMOCTD" 4
124 3Be3/1bI TIaBHOM MOCIIEA0BATEIFHOCTH bu6morexa TIOK
s s https://m.edsoo.ru/b3cb766¢
BuyTpennee crpoeHue 3BE3/1.
125 CoBpeMeHHBIE TPEICTABICHHUS O bubnuoreka [JOK
MPOUCXOKICHUH U HBOTOoIMU CoHIIa https://m.edsoo.ru/d09da494
U 3BE311. DTanbl )KU3HU 3BE3
Muneunsiii [1yTe — Hama ['anakTuka.
N bubmuoreka [IOK
126 Turnel ranakTuk. YEpHbBIE OBIPHI B

AApax rajiakTUK

https://m.edsoo.ru/7cd10a0a




Bcenennas. Pacuupenue BeeneHHOM.

bubnuoreka [IOK
127 3akon Xa66ma. Teopust boibiioro httos://mLe dSO(])_.Iru dbdfoda
B3pbIBa. PenuKkTOBOE M3NTyUeHHE
128 MacmrabHas ctpykTypa Beenennoit. bubnmoreka [[OK
MeraranakTrka https://m.edsoo.ru/ce234633
N bubmuoreka [IOK
129 Hepeménnnie mpobieMbl acTpOHOMUHT hits:/m_edsoo.ru/d37doffe
@uU3HYECKHUI NPAKTUKYM 110 TEME
"UccnenoBaHnue MarHUTHOTO ITOJIA
IMOCTOSIHHBIX MarHUTOB" HITH
130 "WccienoBanue CBOUCTB bu6morexa [JOK
(dheppoMarueTukoB" WU https://m.edsoo.ru/67361aef
"UccnenoBaHue OEeiCTBUA
IIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"
DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue cuibl Ammepa” win
131 "N3yueHne 3aBUCUMOCTH CHUJIBI bubnmoreka [JOK
Awmmnepa OT cuIIbl TOKa" HIIH https://m.edsoo.ru/fcae91e9
"OnpeneneHre MarHUTHOM UHAYKIIUU
Ha OCHOBE U3MEpPEHUS CUIIbl AMrepa"
@uU3HYECKHUI IPAKTUKYM 110 TEME
"UccnenoBanue sIBJICHUS
132 3JIEKTPOMArHUTHON MHIYKIIUU'" WIIH https://m.edsoo.ru/c36658da
"OnpeneneHre HHIYKIUU BUXPEBOTO
MarHMuTHOTrO moJs"
133 @uU3HYECKHI IPAKTUKYM I10 TEME bubnuoreka [IOK

"UccnenoBanue sIBJICHUS
camounaykiuu" unu "Coopka Moienu

https://m.edsoo.ru/b8fb6391




ANIEKTPOMArHUTHOTO reHepaTopa”

134

@u3HYECKHl NPAKTUKYM IO TEME
"N3mepenne nepuoaa cCBOOOTHBIX
KoJ1e0aHu HUTSIHOTO U MPY>KMHHOTO
MasiTHUKOB"

bub6mmoreka [JOK
https://m.edsoo.ru/5d159d35

135

DuU3HYECKUI IPAKTUKYM 110 TEME
"IIpeoOpazoBanme SHEPTUH B
IpYKUHHOM MasiTHUKe"

bubmuoreka [{OK
https://m.edsoo.ru/a28026bd

136

DuU3HYECKUI MPAKTUKYM I10 TEME
"UccnenoBanue NepeMEeHHOTO TOKA
yepes MOoCIeI0BATEIbHO COCTUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U pe3uctop”
niu "HccnenoBanue padboTh
HMCTOYHUKOB CBETa B LIETIH
HEePEMEHHOro Toka"

bu6mmoreka [JOK
https://m.edsoo.ru/89dc2d90

137

DuU3HYECKUI NPAKTUKYM 110 TEME
"N3ydeHne napaMmeTpoB 3ByKOBOU
BOJIHBI"

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

138

DuU3NYECKUN TPAKTUKYM I10 TEME
"M3MepeHue nokas3aress IpeaoMIICHUs
crexna" win "l[lonyuenue
n300pakeHusl B CUCTEME U3 TIOCKOTrO
3epKaja 1 JUH3bI"

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

139

du3NUYECKU MPAKTUKYM 110 TEMe
"HccnenoBanue 3aBUCUMOCTH
(hOKYCHOT'O PacCTOSIHUS OT BEIECTBA
(Ha mpuMepe KUAKHUX JIMH3)" WK
"H3mepenne pOKyCHOTO pacCTOSIHUS
paccerBaronnX JuH3"

bu6mmoreka [JOK
https://m.edsoo.ru/b879{b3f




140

DuU3NYECKHI MPAKTUKYM TI0 TEME
"HaGnronenue audpaknuu,
uHTep(hEepeHIINH U TONSIPU3ALUU
ceera"

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

141

@u3HYECKHUl IPAKTUKYM 110 TEME
"OnpenenieHre UMITYJIbCA U SHEPTUH
PEIATUBUCTCKUX YacTHIL (TI0
(dhoTorpadusM TPEKOB 3apsHKCHHBIX
YaCTHI] B MArHUTHOM T110J1€)"

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

142

@uU3HYECKHUI PAKTUKYM 110 TEME
"N3mepenne noctosinHoM [lmanka Ha
OCHOBe HccienoBanus Gpororddexra"
min "UcciaenoBanue 3aBUCUMOCTH
CHJIBI TOKa Yepe3 CBETOUO]] OT
HanpsokeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/eb916{82

143

@u3HUYECKHl NPAKTUKYM IO TEME
"UccnenoBanue cnekTpa
pa3pexeHHOro aTOMapHOIo BOJOPOa
U U3MepeHue nocrosiHHo Pundepra"

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

144

DuU3HYECKHUI IPAKTUKYM 110 TEME
"UccnenoBanue paguoakTUBHOTO
(oHa c “CnoaB30BaHNEM J103UMETpa”
win "M3ydenue nornomienus 6eta-
YacTULl aTIOMUHHEM"

but6mmoreka [JOK
https://m.edsoo.ru/c3dabe6e

145

DuU3HYECKHUI IPAKTUKYM 110 TEME
"HaOnronenus 38E30H0r0 HEOA
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM KOMIIBIOTEPHBIX
IPWIOKEHUH I ONIPEIEICHUs

Bbu6moreka [JOK
https://m.edsoo.ru/1072021e




MTOJIOKEHHUST HEOECHBIX 00OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3aus CeBepHOro noiaymapus u
spkue 38E31b1" win "HaOmroaeHus B
teneckon JIyHbl, MiIaHeT, TyMaHHOCTEH
U 3BE3IHBIX CKOIUICHUI"

O0600I11IeHNE U CUCTEMATH3aIIUS
3HaHUU. PoJib (DU3HKHM M aCTPOHOMHMH B

bu6mmoreka [IOK

146 SKOHOMHUYECKOW, TEXHOJIOTUYECKON
. . ’ https://m.edsoo.ru/ad6ddeed
CoLIMaJIbHON U TUYECKOM chepax
JeSATEeTLHOCTH YeJIOBEKa
O06o01enre u cucTeMaTU3aIus
147 3HaHui. Ponb 1 MecTo Gpusuku u bubnmoreka [JOK
aCTPOHOMUU B COBPEMEHHON HAy4YHOUN https://m.edsoo.ru/18f19f7¢c
KapTHHE MUpa
O0600I11IeHNE U CUCTEMATH3aIIUS
3HaHui. Pons Gusmueckoii Teopun B
(hopMHUpOBaHUH MPEJCTABICHUH O
148 (u3nyecKoil KapTuHE MUpPA, MECTO bubnmorexa [JOK
. P pa, https://m.edsoo.ru/e7d400f4
(hU3UIECKON KapTUHBI MHPa B 00IIIEM
PAIY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEJICTaBICHUHN O MPUPOJIC
149 O06o00meHNe U CHCTeMaTH3aITHS bubmuoreka [JOK
3HaHui o teme "Kunemarnka" https://m.edsoo.ru/b032fcdb
150 O06o001IeHre U CUCTEMATU3 AL bubmuoreka [JOK
3HaHui o teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06o001IeHre U CUCTEMAaTU3 AL bubmuorexa [JOK

3HaHui no teme "/{uHamuka"

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




O0001IeHrEe ¥ cUCTeEMAaTH3alIHUs

bu6mmoreka [JOK

152 3HaHui no Teme "CTaTuka TBEpI0ro
Tena" https://m.edsoo.ru/3ccad82¢
O0001IeHEe 1 cCUCTEMAaTH3AIIHUS Eub OK
. HOJIINOT
153 3HaHUU 10 TeMe "3aKOHbI COXPAHEHUS amoTera 11
o https://m.edsoo.ru/32a4d1a0
B MEXAHHUK
O0600I11IeHNE U CUCTEMATH3aLIUs Bt OK
154 3HaHu# 110 TeMe "OCHOBEI htlf H/I;IOTeCI;a 1 Iedd40ca8
. ps://m.edsoo.ru/e ca
MOJIEKYJIIPHO-KUHETUYECKON TeOpHUH"
O0001IeHNE U CHCTEMATH3 AU Eu6 OK
N Ka
155 3HaHui 1o TeMe "TepmMoauHaMHKa. nomoreka L
" https://m.eds00.1u/c63f7¢c10
TemnoBble MAIIMHEL
O00011IeHE U CUCTEMATH3AIIUS
156 3HaHUU 110 TeMe "ArperaTHble bubnuoreka LIOK
cocTossHus BemecTBa. Ma3oBwIe https://m.edsoo.ru/1d36b5b1
nepexon!"”
O0001IeHrEe U cUCTeEMAaTH3alIUs Eub OK
. HOIHOTEKA
157 3HaHUI N0 TeMe "DIeKTpUuYecKoe 1
" https://m.edsoo0.ru/3bf0def9
[oJie
O0001IeHrEe 1 cCUCTEMaTH3 Al Eub OK
B . nOIIMoTEKA
158 3HaHuH 110 TeMe "TloCcTOSTHHBIN &
. " https://m.edsoo.ru/71453ee6
AIIEKTPUYECKUH TOK
O0600I11IeHNE U CUCTEMATHU3aLIUs Bt OK
. nOJIMoTEKA
159 3HaHU 1o TeMe "TOoKHu B pa3IuuHbIX 1
cperax” https://m.edsoo.ru/3d40077a
160 O06o001IeHre U CUCTEMATU3 A bubmuoreka [JOK
3Hagui 1o treMe "MarautHoe moie" https://m.edsoo.ru/3b4c06ae
161 PesepHblit ypok. O0001IeHNE U bubnuoreka [IOK




CUCTEeMAaTH3alMs 3HAHUM 110 TeMe
"DneKTpoMarHuTHas UHIYKIHs"

https://m.edsoo.ru/053e2248

PesepBHeIil ypok. O600ICHHE 1

162 cUcTeEMaTH3alMs 3HAaHUI IO TEME buGnnorexa [IOK
H https://m.edsoo.ru/d63 10bfd
"MexaHudeckue Koieoaunsa"
PesepBusblil ypok. O0001IEHNE U
163 CI/ICTIC)MaTI/BZpI/Iﬂ 3HAHUH 110 TEME bubmnorexa [IOK
| 1 | https://m.edsoo.ru/5e2bb83d
DJIeKTpOMarHUTHbIE KoJIeOaHus
PesepBHelit ypok. O6001IeHNE 1
164 CHUCTEMAaTHU3allHUs 3HAHUH 110 TeMe bubmuoreka [JOK
"MexaHn4ecKue U 3JIEKTPOMarHuTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepsHsblil ypok. O0001MIEHNE U
165 CI/ICTEM&TI/BZPI/IH 3HAHUHU II0 TEME bubmnorexa [IOK
1 https://m.edsoo.ru/52ad1603
"Onruka"
PesepBusblil ypok. O0001IIEHNE U
P b N bu6mmoreka [JOK
166 cUcTeMaTH3alMs 3HAaHUH 10 TEME
https://m.edsoo.ru/5beclc65
"Ocuossl CTO"
PesepsHEIil ypok. O000IIEHNUE U
167 CI/ICTEMaTI/BZpI/IH 3HAHUH IO TEME bubmorexa LIOK
1 5 https://m.edsoo.ru/f7¢59d38
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"
PesepsuEblil ypok. O0001IIEHNE U
168 CI/ICTIC)MaTI/ISZPI/Iﬂ 3HAHUH 110 TEME bubmorexa LOK
I https://m.edsoo.ru/1£511654
"®dusnka aroma"
PesepBubIil ypok. O6001eHe 1
169 CHCTEMATHU3aIlUs 3HAHHUH 110 TEME Bbu6morexa [JOK

"®du3rka aTOMHOTO SI/Ipa U
3JIeMEHTapHbIX yacTul"

https://m.eds00.ru/905¢5¢ce0




170

PesepBHbIil ypok. O6001IcHIE 1
CUCTEeMAaTH3alMsl 3HAaHUM 110 TeMe
"JneMeHTs! acTpou3uKku"

bu6mmoreka [JOK
https://m.edso00.1u/2bfth94c

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HMHTEPHET
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