


MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢pu3uke HA YPOBHE CpeHEro od1ero oopasoBaHus pa3padoTaHa Ha OCHOBE
NOJIOXKEHUH U TpeOOBaHMI K pe3ysibTaTaM OCBOEHHsI OCHOBHOW 00pa30BaTENbHON MPOrpamMMmBl,
npeacrasiaeHHbix B PI'OC COO, a Ttakke ¢ yuérom denepanpHOi pabodeil mporpamMmbl
BocriuTanust U KoHuenunu npenonaBanust yueOHOro npeamera «®Pusnka» B 00pa3oBaTENbHBIX
opramm3aimsix  Poccuiickoii  @epepanuu, peaqu3ylOmMUX  OCHOBHbIE — 0Opa3oBaTeNIbHbIC
NPOTPAMMBI.

IIporpamma 1o ¢usuke ompenenser o0si3aTebHOE NPEAMETHOE  COAEpIKAHMUE,
YCTAHABJIMBAET PEKOMEHIYEMYIO ITOCJIEAOBATENIbHOCTD M3yYEHHs TEM U Pa3fesioB y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKH y4eOHOro
mporecca, BO3pPAaCTHBIX OcoOeHHOcTel oOydaromuxcs. Ilporpamma mno ¢Qusmke pmaér
NPEACTaBICHUE O LEJSIX, CONEP’KaHUM, OOIel crparernyd OOy4eHHUs, BOCIIUTAHUS U Pa3BUTHUS
oOyyaromuxcs cpeacTsamMu ydeOHoro npeamera « Pu3nukay Ha yriyOJIEHHOM YPOBHE.

Uzyuenune kypca ¢Gu3uku yriyOJIEHHOTO YPOBHS TO3BOJSIET pEANM30BaTh 3a7adyd
npodeCcCHOHATbHON OPHEHTALIMH, HANPABJICHO HA CO3JAaHUE YCIOBHH ISl MPOSBICHHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KAKABIM  OOYyYaroIuMCs, KOTOpbIE
HEOOXOIMUMBI 1T TPOJOJDKEHUS O0pa3oBaHMsl B OpPraHU3alUsaX MNpoQecCHOHATbHOrO
00pa3oBaHUsI MO PA3IMIHBIM (PU3HKO-TEXHUUECKUM M UH)XEHEPHBIM CIIEIIHAIBHOCTSIM.

B mporpamme mo ¢usmke ONpenensiOTCs IUIAHUPYEMbIE PE3yJIbTaThl OCBOSHHS Kypca
¢u3ukn Ha ypoBHE cpenHero oOmero o0pa3oBaHMA: JIMYHOCTHBIE, METANpPEAMETHBIE,
npeaMeTHbie (Ha yriiyOJNéHHOM ypoBHE). HayuHO-MeTononoru4eckoli OCHOBOM 1iist pa3padoTku
TpeOOBaHMUH K JMYHOCTHBIM, METANPEIMETHBIM U TMPEIMETHBIM pe3ysbTaTaM OOyUaroIIHXCs,
OCBOMBIIUX MPOTpamMmy 1o (GU3NKE HA YPOBHE CPEAHEro o0IIero oOpa3oBaHus Ha yriryOJEHHOM
YPOBHE, SIBJISIETCSI CHCTEMHO-/AEATENIbHOCTHBIH MOIAX O/,

IIporpamma 1o (puU3MKe BKIFOYAET:

IUTAHUPYEMbIE PE3YyJIbTaThl OCBOEHHUS Kypca (HU3MKH Ha yriayOJNEHHOM YPOBHE, B TOM
YHCIIe TPEIMETHBIE PE3YJIBTATHI IO roAaM OOyUESHHS,

comep:kanue yueOHoro npeamera « Pu3uKa» 1o rogaM o0ydeHuUs.

IIporpamma mo (¢u3MKEe HUMEEeT MPUMEPHBIH XapakTep M MOXKET OBITh HCIIOJNBb30BAHA
YUUTENSAIMH (PH3UKH TSI COCTABJICHUS CBOUX pabodunX MpOrpamm.

IIporpamma 10 (¢u3HKEe HE CKOBBIBAET TBOPUECKYI0 WMHULMATUBY yUYUTENEeH W
NPEAOCTABIISIET BO3MOXKHOCTH JUISI PEaU3allid  Pa3IMYHbIX METOIUYECKHUX TOAXOJOB K
NpenofaBaHuio (UKW Ha YIrIyOJIEHHOM ypOBHE NPU YCJIOBUH COXPAHEHHs O0s3aTenbHON
94aCTH COZEePKaHMs Kypca.

®du3nka Kak Hayka 0 HanOoJiee OOIIMX 3aKOHAX MPUPOIBL, BBICTYIIAS B Ka4eCTBE yUeOHOTro
npeaMeTa B IIKOJIE, BHOCHT CYLIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUH 00 OKpY’KaroIleM MHpe.
[IxonbHBI Kypc (QU3MKH — CHCTEMOOOPa3yOIMUN Ui €CTECTBEHHO-HAYYHBIX Y4YeOHBIX
NPEAMETOB, IMOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, N3y4aeMBbIX
xumuel, ouonorueit, pusmueckoii reorpadueit u actpoHomueil. Mcrnonp3oBaHne U aKTUBHOE
npuMeHeHne (PU3UUeCKUX 3HAHWH ONMpeneuiio Xapakrep U OypHOE pasBUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe SHEePreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHsS HOBBIX
MaTepHajioB C 3aJaHHbIMU CBoOWcTBaMH. HM3ydeHne (U3MKM BHOCHT OCHOBHOW BKJIAA B
(dopMHUpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa oOydaromerocs, B (OpMHpPOBaHUE
YMEHUH NPUMEHATb HAYYHbIH METO MMO3HAHUS MTPU BIMIOJIHEHINH UMH YY€OHBIX NCCIIETOBAHHI.

B ocHOBy kypca (u3uky Ha ypoBHE cpeaHero odmero oOpa3oBaHUs MOJOKEH P UACH,
KOTOpPBIE MOJKHO PaCCMATPUBATh KaK MPUHIIUIIBI €r0 IIOCTPOCHHUSI.

Hoesn yenocmnocmu. B cOOTBETCTBUH C HEH KypC SIBJISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COIEP KUT MaTephasl U3 BCEX pa3fesioB (PH3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOH (PU3UKH.



Hoes zenepauzayuu. B cOOTBETCTBUY C Hell MaTepHal Kypca Gpu3uku oObeNMHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBisiercs (OPMHUPOBAHHME TNPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTePHUH, BEIIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanuzanus npennoyaraeT UCNOIb30BAaHUE T'YMAaHUTAPHOTO
NOTeHIMa a PU3NIECKON HAYKH, OCMBICIIEHHE CBSI3U Pa3BUTHs (PU3UKH C Pa3BUTHEM OOIIECTBa,
a TAaKXKe C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU M HKOJIOTHYECKUMH TPOOIeMaMu.

Hoes  npurnaonoit  nanpaeiennocmu. Kypc  pusuku  yrayOGnéHHOro  ypoBHs
NPEANoNaraeT 3HaKOMCTBO C MIMPOKUM KPYTrOM TEXHHYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUH
U3yUYEHHBIX TEOPUH U 3aKOHOB. IIpu 3TOM paccMaTpHBaIOTCS HAa YPOBHE OOIIUX MPEACTABICHUIN
U COBPEMEHHBIE TEXHHYECKHIE YCTPOHCTBA, M TEXHOJIOTHH.

Hoen 3xonozuszauuu peanusyercss TNOCPEICTBOM BBEICHHS JJIEMEHTOB COIEpPIKaHMA,
MOCBSIEHHBIX HKOJIOTHYECKUM TPOOJIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a TaKke 00CyKAeHUs podIeM palMoOHAIBHOTO MPUPOIOTIOIb30BAHHUS U
SKOJIOTUYECKOH 0€30MacHOCTH.

OcBoeHHe comep KaHus MPOTPaMMBbI MO (PU3UKE JOJKHO OBbITh MOCTPOSHO HA MPUHLIUIAX
CHCTEMHO-/IEATENIbHOCTHOTO noaxoaa. Jist pu3uku peanusarusi STHX NIPUHIHUIIOB Oa3upyeTcs Ha
UCTIOJIb30BAHUH CaMOCTOSITENIbHOTO 3KCIIEPHUMEHTa KaK IIOCTOSIHHO JeHCTBYroImero (akropa
yuebHOro mpouecca. /[t yrinyOnéHHOrO ypoOBHS — OTO CHCTEMAa CaMOCTOSTENBHOTO
YUEHHYECKOTO0 SKCIIEPHMEHTa, BKJIIOYAIOMIEro (PpPOHTANbHbIE YYEHHYECKHE OINBITHl MpPU
U3yYeHNH HOBOIO Marepuana, JabopaTopHble paboThl W padoThl mpakTukyma. llpu sTom
BO3MOXHBI JIBa crioco0a peanu3anui (pu3mdeckoro mpakTukyma. B mepBoM ciydae mpakTUKyM
npoBoautcs audo B koHue 10 m 11 kmaccos, OO MoOCie MEPBOro M BTOPOTO IMONYTOIUN B
KaQXXJIOM U3 3THX KJaccoB. Bropol cmoco0d — 3To mHTerpauus paboT MpPakTHKyMa B CHCTEMY
71a00paTOPHBIX PabOT, KOTOPbIE MPOBOIATCS B MpoLecce M3y4eHus pasnena (temsl). Ilpu sTom
noJ paboTaMu MPaKTHKyMa MOHUMAETCSI CAMOCTOSATEIBHOE HCCIEIOBAHNE, KOTOPOE MPOBOAUTCS
IO PYKOBOACTBY CBEPHYTOT0, 0000IEHHOrO BUAA O€3 MOIaroBoi HHCTPYKIIHH.

B mporpamme no ¢usuke cucteMa yueHHUECKOro SKCIEpUMEHTa, JabopaTOpHBIX paboT H
NPaKTUKyMa MPEICTaBlIeHa €NUHbIM NepeyHeM. BbIOOp TeMaTUKH ISl 3TUX BHIOB YICHUYECKHX
NPAaKTUYECKUX paboOT OCYIIECTBISIETCS yYaCTHMKaMU OOPa30BaTENBHOTO MPOLIECCa MCXOAS M3
0COOEHHOCTEH MOYpPOYHOro IUIAHUPOBAHMSI M OCHaIleHWs kabwnaera ¢usuku. Ilpu sTOoM
oOecrieynBaeTcsl OBJAJ€HHE OOYYAIOIIMMUCS YMEHHUSIMH IPOBOAUTH TNPSIMbIE M KOCBEHHbBIE
U3MEPEHUs], MCCICNOBAHUS 3aBHCUMOCTEH (PM3NYECKHUX BEJIMYMH M IOCTAHOBKY OIBITOB IO
NPOBEPKE NMPEATIOKEHHBIX THITOTE3.

Bonbmoe BHUMaHME ynessieTcsl PELISHUI0 PacuETHBIX M Ka4eCTBEHHBIX 3amad. IIpu stom
IUIl PacUYETHBIX 3a7ad MPUOPUTETOM SIBISIFOTCS 3a7add C SIBHO 3aJaHHON M HESBHO 3aJaHHOHN
(u3ndecKoil MOJENbIO, MO3BOJSIFOIINE MPUMEHSITh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pasjiena Kypca, TaK M MHTErpHpys NMPUMEHEHHE 3HAHWH W3 pa3HbIX pasznenoB. [l
KAQ4eCTBEHHBIX 3a7a4 [PHOPUTETOM SBJSIFOTCA 33aJaHWs Ha OOBsICHEHHE/TpencKa3aHue
NpOTeKaHusl (PU3UUECKUX SIBJICHUH U MPOLIECCOB B OKPYJKAIOLIEH JKU3HHM, TpeOyroue BbIOOpa
¢bu3nveckoi MoeNH Uil CUTyalluy PAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu PIOC  COO Kk  MarepHaIbHO-TEXHUYECKOMY
obecriedeHnI0 y4eOHOro mpouecca Kypc (GU3MKH yIayOJEHHOrO ypOBHS HA YPOBHE CPEIHEro
oOmero 00pa30BaHUs NOJKEH HM3Y4aTbCsl B YCJOBHSX MNpenMeTHOro kabmuera. B kabunere
¢u3nkn AOMKHO ObITh HeoOxoammoe JabopaTopHoe OOOpPYAOBaHWE Uit  BBITOJHEHUS
YKa3aHHBIX B TpOrpaMMe MO (U3MKE YUEHHYECKHX ONBITOB, JaOOpaTOpHBIX padoT u pador
NPAKTUKYMa, a TAaKXKe JEMOHCTPALIHOHHOE O0OPYAOBaHHE.

JlemoHCTpaunoHHOe obopynoBaHue (HOPMHUPYETCS B COOTBETCTBUM C TMPUHLUIIOM
MHHHMAJIBHOH JTOCTaTOYHOCTH M OOECIIEYMBAET IOCTAHOBKY MEPEUNUCIEHHBIX B MPOrpamMme 110
(du3nKe KIIOYEBBIX AEMOHCTPALUN ISl WUCCIECAOBAHUS HM3Y4YaeMbIX SIBJICHHH M IPOLECCOB,
SMIHMPUIECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHX MPUMEHEHHI.

JlaboparopHoe oOopymoBaHUE IJIi YUEHHYECKUX MpPAKTUYeCKHX padoT ¢opmupyercs: B
BU/IC€ TEMAaTHUYECKUX KOMILUIEKTOB M OOECIEYMBAETCS B Pacdyére ONHOTO KOMIUIEKTa Ha IBYX



oOyuaromuxcsa. Temarnyeckue KOMIUIEKTHI JabopaTOpHOro OOOpPYNOBaHUS IOJUKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUH AHAJIOTOBBIX M LM(PPOBBIX MPUOOPOB, a TaKKE
KOMITBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUIE LIU(PPOBBIX JTaOOPATOPHIA.

OCHOBHBIMH LETSIMH U3y4eHUs PU3UKHU B 001IeM 00pa30BaHUU SIBIISTIOTCS:

(dbopMHUpOBaHHE HHTEPECA U CTPEMIICHHSI OOYYAIOIINXCsl K HAYYHOMY HU3yUEHHUIO MPUPOIBI,
Pa3BUTHE UX MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE TIPEACTABICHWH O HAYYHOM METOAe IMO3HaHMA H  (HOPMHUPOBAHHE
HCCIIEIOBATEIBCKOTO OTHOLIEHUS K OKPYIKAIOIINM SIBJICHUSIM,;

(dopMHUpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysbTaTa HM3YYEHHS OCHOB CTPOCHUS
MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH,

dopmupoBaHue yMEHUI OOBSICHSTH SIBICHHS C UCIONb30BAaHHEM (U3NYECKHX 3HAHUNA U
HAYYHBIX J10Ka3aTeNbCTB,

dopmMupoBaHHE TPEACTABICHUNH O POJM (U3MKH JUI Pa3BUTHS OPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU 1 TEXHOJIOTHIA;

pa3BUTHE TIPENCTaBICHUI O BO3MOXKHBIX cdepax Oyaymed mnpodeccrHoHaTbHON
NEATEIbHOCTH, CBSI3aHHBIX C (DU3UKOH, MOATOTOBKA K JalbHEHImeMy OOYYeHHUIO B 3TOM
HAIPaBJICHUH.

JocTikeHne 3TUX nejeld obecreunBaeTcs pEeIleHHEeM CIEAYIOIIUX 3aJad B IpoLecce
U3y4eHus Kypca (U3NKU Ha YPOBHE CPEIHEro o0mero oOpa3oBaHus:

npuoOpeTeHne CHCTEeMbl 3HaHMNA 00 OO0mMX (PHU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSIX, BKJIIOUAsT MEXAHHKY, MOJIEKYJIIPHYIO (PU3UKY, SJIEKTPOAUHAMHKY, KBAHTOBYIO (PHU3HKY
U 3JIEMEHTBI aCTPO(U3HKH;

¢dopmMupoBaHUE YMEHUH MPUMEHSATh TEOPETUYECKHE 3HAHUS ISl OOBSICHEHUST (PU3NIECKUX
SIBJICHUH B IPUPOAE U IS IPUHSATHUS MPAKTUIECKUX PEIIEHUH B TOBCEAHEBHOM JKI3HH,

OCBOEHHE CITOCOOOB pPEIIeHHUs Pa3IMYHbIX 337a4 C SIBHO 3alaHHON (PU3HUUECKOH MOIEIBIO,
3ama4, TOAPA3yMEBAIOIINX CAMOCTOATENbHOE CO3AaHHe (PU3UYECKOH MOIeNH, aIeKBaTHOU
YCIJIOBHSIM 3a71a4H, B TOM YHCIIE 33]1a4 HHKEHEPHOTO XapaKkTepa,

NOHUMaHWEe (PU3NYECKHX OCHOB M NPUHIMIIOB ACHUCTBUS TEXHHYECKHUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPEay;

OBJIAJICHUE METONAMHU CAMOCTOSITEJIbHOTO IUIAHHPOBAHUS W TPOBEACHUS (PU3MIECKHX
SKCIIEPUMEHTOB, aHAJIM3a W HHTEPIpeTalud WHPOPMALHK, OINpPEeNEHUs] JOCTOBEPHOCTH
MOJIYY€HHOTO Pe3yJbTaTa,

CO3JIaHUE YCJIOBUM IJIs PA3BUTHUS YMEHUM NPOEKTHO-UCCIENOBATENIbCKONH, TBOPUYECKOMH
TeSTebHOCTH,

pa3BUTHE HHTEpeca K cpepam npodhecCHOHANBHON AEATEIBHOCTH, CBSI3aHHOH C (PU3UKOH.

B coorserctBum ¢ TpeboBanusmMu @PI'OC  COO yrayOnéHHBIE  ypOBEHb H3YUYEHHS
yueOHOro mnpenmera «®Pusnka» Ha ypOBHE CpemHero o0mero oOpa3oBaHUsS BBIOUPAETCS
00y4arOIUMHCS, TUIAHUPYIOIUMH TPOAOJDKEHHE O0pa30BaHUsS MO CIELHATBHOCTSIM (U3HKO-
TEXHUYECKOTO TPOGUIIS.

Ha m3yuenue ¢usuku (yrayOnaéHHbINA yPOBEHB) HA YPOBHE CpeaHero odmero odpa3oBaHus
orBoauTcs 357 wacos: B 10 knacce — 180 uwacos (5 wacoB B Henmeno), B 11 kimacce — 72 daca (2
4acoB B Heero)., 12 knacc — 105 gacos ( 3 yaca B HEZEINIO).

[Ipennaraemsblii B mporpaMMe no GU3NKe nepeueHb JabopaTOPHBIX U MPAKTHYECKUX padoT
SBJISIETCS PEKOMEHAOBAHHBIM, YYHUTENb JAeJaeT BbIOOp IMPOBEAEHUs JTaOOpaTOpHBIX padoT U
OTIBITOB C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH O0YJaro X Cs.



COAEP/KAHUE OBYYEHUA
10 KJIACC

Pasnen 1. Hay4Hblii MeTOA NO3HAHHMSI NPHPOABI.

Ousnka — (yHOaAMeHTalbHAs Hayka O mpupope. HayuHblii METON MO3HAHHUS M METOIbI
UCCIeIOBaHUS (PU3NIECKUX SIBJICHH.

DKCIepUMEHT M TEOPHsl B MpOLecce NMO3HaHUs npuponasl. HabmoneHne u 5KCepuMeHT B
¢dusnke.

CriocoObl m3MepeHnst (PU3MUYECKNX BENWYHMH (aHAJOTOBble U LU(PPOBBIE M3MEPUTEIbHBIE
pUOOPBI, KOMIBIOTEPHBIE TATYHKOBBIE CHCTEMBI).

[MorpeurHocTr u3MepeHnii PU3NUECKUX BeIMUNH (aOCOMOTHAS U OTHOCHTEINIbHAS).

MonenupoBanue (PU3NYECKUX SIBJICHUI U MPOLIECCOB (MaTepHajbHas TOYKa, aOCONOTHO
TBEPIOE TEJO, UACATTbHASI JKUAKOCTD, HACABbHBIN Ta3, TOUeUHbIH 3apsin). ' unoresa. @usndeckuii
3aKOH, TPAHULIBI €T0 MPUMEHUMOCTH. PU3nUecKas Teopusl.

Ponb u mecto ¢usuku B (POpMHPOBAHUM COBPEMEHHOH HAay4yHOW KapTHUHBI MHpA, B
NPAKTUYECKOHN NEeSTETbHOCTH JIFOACH.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

UsmepeHne cuiibl TOKa U HAMpPsDKEHWs B LM IMOCTOSIHHOTO TOKAa IPH  TOMOIIH
AHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX MTPHOOPOB.

3nakoMcTBO ¢ 1dposoii mabdboparopuein no ¢msuke. Ilpumepsl usmepenus: pusmueckux
BEJINYHMH MIPU IOMOIIY KOMITBIOTEPHBIX TATUUKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanudeckoe npmwkeHHe. OTHOCHUTENBPHOCTP MEXaHHWYeCKOro npikeHus. Cucrema
OTCUETA.

[Ipsimast u oOpaTHas 334U MEXAHHKH.

Pannyc-BekTop MaTepualbHOW TOYKH, €ro MPOeKIHWH Ha OCH CHCTEMBl KOOPAHMHAT.
TpaexTopus.

ITepemernenue, ckOpocTh (CpemHsE CKOPOCTb, MIHOBEHHAasi CKOPOCTb) U YCKOpPEHHE
MaTepHaIbHONH TOYKH, UX MPOEKLHH HAa OCH CHCTeMbl KoopauHaT. ClIoKeHHe MepeMeIleHui u
CJIOJKE€HUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJMHEHHOE ABIDKEHHE. 3aBUCUMOCTh KOOPAHHAT,
CKOPOCTH, YCKOPEHHS U IyTH MaTepUAIIbHOW TOYKH OT BPEMEHH U UX TPa(uKH.

CBobonnoe manmeHue. YckopeHue cBOOONHOro maneHws. J[BukeHne Tena, OpOIIEHHOTro
NIOJT YTJIOM K TOPU30HTY. 3aBUCHMOCTb KOOPAMHAT, CKOPOCTU M YCKOPEHHSI MATEPHAIbHON TOUKH
OT BPEMEHH U UX rpapuku.

KpuBonuneitHoe aBr>keHUE. [[BHkKeHHE MaTEpUabHON TOUKHU MO OKPY>KHOCTH. Y TJIOBas U
nuHeiHas ckopocth. Ilepuon u wacrora obpamienwus. l{eHTpocTpemureapbHOe (HOPMAJIbHOE),
KacaTeJbHOe (TAaHIeHIINAIbHOE) U TIOJIHOE YCKOPEHHE MaTePHATbHON TOUKH.

TexHuueckne yCTPOWCTBA M TEXHOJOTHUECKHE TMPOLECChl: CIUAOMETP, IBIKECHUE
CHAps/I0B, LICTIHBIE, MIeCTEPEHYAThIE U PEMEHHBIE MTEPEeaun, CKOPOCTHBIE TU(PTHI.

Jemoncmpayuu.

Monenb CHCTEMBbI OTCYETA, HIUTFOCTPALINS KHHEMATHIECKUX XaPAKTEPUCTHK JIBHKSHHUSI.

CriocoObl MccenoBaHMs IBUKEHUH.

HnmocTparus npeneapHOro nepexoaa U u3MepeHue MrHOBEHHOH CKOPOCTH.

[IpeobpazoBanre NBHXKEHHH C HCIIOJIb30BAHHEM MEXAHHU3MOB.

[TageHue Ten B BO3AyXe U B pa3pesKEHHOM IPOCTPAHCTBE.

Habmronenne nBmkeHus Tena, OpOIEHHOrO MO YIJIOM K TOPU30HTY B TOPH30HTAJIBHO.

Hanpasnennue ckopoCTH NMPH IBUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.



CpaBHeHHE MyTel, TPAEKTOPUH, CKOPOCTEH NBHIKEHHsS] OHOTO M TOTO K€ TEJia B Pa3HBIX
CHCTEMAX OTCHYETA.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

HsyueHne HepaBHOMEPHOI'O ABUKEHUS € L€ ONPEAEICHUS MTHOBEHHON CKOPOCTH.

HsmepeHne yckopeHUs pU NPsSMOJIMHEHHOM PaBHOYCKOPEHHOM JABHKEHHUU 110 HAKJIOHHON
MJIOCKOCTH.

Hccnenosanue 3aBUCUMOCTH ITyTH OT BpEMEHU MPU PaBHOYCKOPEHHOM JBUKEHUH.

Usmepenne yckopeHust CBOOOIHOTO MaaeHus (PEKOMEHIOBAaHO HCIONb30BaHHE U(POBOI
naboparopun).

Uzydenue nBrxeHHs Tena, OPOLICHHOrO rOpu30HTaIbHO. [IpoBepka rumoressl 0 npsiMoi
MIPONOPLUOHAIBHON 3aBUCUMOCTH MEXKy JaJbHOCTBIO MOJIETA U HAYAJIBHON CKOPOCTBIO TeNa.

HsyueHne nBU>KEeHUs TeJa MO OKPYKHOCTH € MMOCTOSTHHOM IO MOAYJIKO CKOPOCTBIO.

UccnenoBanue 3aBUCUMOCTH TIepHoia OOpalleHus: KOHHYECKOTO MAasiTHUKa OT €ro
apameTpoB.

Tema 2. /lunamuxa.

Ilepssrii 3axon HeroTona. MHepunanbHble cucteMel oTcuéra. IIpuHIMN OTHOCUTEIBHOCTH
Ianunes. HenneprmanbHble CHCTEMBI OTCUETA (OTPECTICHNE, TPUMEPHI).

Macca tena. Cuna. [IpyHUMN Cyneprno3suiuu CUl.

Bropoii 3akoH HeroTOHA 17151 MaTepUaNIbHON TOUKH.

Tpertnii 3ax0oH HBIOTOHA 17151 MAaTEPUANIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTb MPABUTALIMOHHON U MHEPTHON MaccChl.

Cuna TsokecTH. 3aBUCUMOCTb  YCKOPEHHUsS] CBOOOMHOTO MAaaeHUsT OT BBICOTHI HAA
MOBEPXHOCTBIO TUIAHETHI M OT reorpaguueckoil MmupoThl. JIBHKeHHE HEOECHBIX TeT U HX
cnyTHUKOB. 3akoHbl Kernnepa. IlepBast kocMuueckasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBrKyImerocs ¢ yCKOpeHHEM.

Cuna tpenusa. Cyxoe TpenHue. Cuna TpPEHHUs CKOJBXKEHUS M CHJIa TPEHHUS TIOKOS.
Koadpdunment tperus. Cuna COMpOTHBIIEHHS NMPU ABIKEHHH Tella B JKUAKOCTH MIIH rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JBUKEHMUSI.

Hasnenue. 'uapocratuueckoe aasiaenue. Cuna Apxumena.

TexHuyeckue ycTpoWCTBa M TEXHOJOTMYECKHE MPOLIECCHl TMOAIIUITHUKY, JBHXKEHUE
HCKYCCTBEHHBIX CITyTHHUKOB.

Jemoncmpayuu.

Habnronerne nBHKEHMSI TEJT B MHEPLIUAIBHBIX U HEMHEPLUAIBbHBIX CHCTEMAX OTCUETA.

IIpuHLMN OTHOCUTENBHOCTH.

Kauenne aByx LUMIMHAPOB WM INAPOB Pa3HOW MacChl C OJMHAKOBBIM YCKOpPEHUEM
OTHOCHUTEJIbHO HEMHEPLIUAJIBHON CUCTEMBI OTCUETA.

CpaBHeHHe paBHOAEIHCTBYIOLIEH MPUIOKEHHBIX K TeJly CHJI C MPOU3BEAEHUEM MacCChl Teja
HA €r0 YCKOPEHHE B MHEPLUAIBbHON CUCTEME OTCUETA.

PaBeHCTBO Cuil, BOSHUKAIOIINX B PE3yJIbTaTe B3AUMOIEHCTBHS TEIL.

H3mepenune mMacc no B3aMMOEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NMOABEME U NMAICHUH.

IleHTpoOeKHBIE MEXAaHU3MBI.

CpaBHeHHe CUJT TPEHUS MTOKOsI, KAUEHUSI U CKOJIbXKEHMUSI.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

UsmepeHne paBHOIEHCTBYIOIIEH CHII IPU IBHXKEHUH OPYCKa MO HAKJIOHHOH IIIOCKOCTH.

IIpoBepka rHUMOTE3Bl O HE3aBHCUMOCTH BpPEMEHM MABIDKEHHs Opycka IO HaKJIOHHOM
MJIOCKOCTH HAa 3a1aHHOE PACCTOSIHUE OT €r0 MacChlL

Hccnenosanue 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B IMPYXXUHE U PE3UHOBOM
obpasie, oT ux aedopmanum.

UzydeHue NBUKEHUS CHCTEMBI TEJI, CBA3aHHBIX HUTBIO, IIEPEKUHYTON uepes JErkuii OJIOK.



Usmepenne ko3dduumenTa TpeHns No BEIMYUHE YIIIOBOTO KO3 (UIIMEHTa 3aBUCUMOCTH
F,(N).

UccnenoBanue [nBIWXKEHHss Opycka 1O HAKJIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
k03 pULIHEHTOM TpeHUsI.

HsyueHne nBU>KEHMsI IPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo meida.

AbcomoTtHO TBEépnoe Teno. [locTynarenbHoe W BpalaTelbHOE ABM)KEHHE TBEPAOTO TEa.
MoMeHT cuiibl OTHOCUTENBHO ocu BpaweHus. Ilnedo cunel. CrokeHue cuil, MPUIOKEHHBIX K
TBépAOMY Teny. LIeHTp TskecTu Tena.

YcnoBust paBHOBECUS TBEPAOTO TENA.

YcToiiunBoe, HeyCcTOHUNBOE, Oe3pa3InYHOe pABHOBECHE.

TexHuueckue yCTpPONCTBA M TEXHOJOTMYECKHE MPOLECCHl: KPOHIUTEHH, CTPOUTENbHBIN
KpaH, peléryaTble KOHCTPYKLIHUH.

Jemoncmpayuu.

YcnoBusi paBHOBECHS.

Bunapb! pasHOBECHS.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

Hccnenosanue yCcioBuil paBHOBECHs TBEPAOIO TENA, UMEIOLIETO OCh BPALEHUS.

Konctpynposanue KpOHIITEHHOB U PaCU€T CUJT YIPYTOCTH.

HsyueHne yCTOMYUBOCTH TBEPAOrO TeNa, UMEIOLLEro MIIOAlb OMOPBHI.

Tema 4. 3axonst coxpanenusn é mexanuxe.

Hmnynec MaTtepuanbHON TOYKH, CUCTEMBI MAaTepHalbHbIX Touek. LleHTp Macc cuctemel
MaTepHUaNbHBIX TOUEK. TeopeMa O IBUKEHUU LIEHTPa Macc.

Hmnynec cuiel 1 M3MEHEHUE UMITYJIbCA TeNa.

3aKOH COXpaHEHUs UMITyJIbCa.

PeakxTuBHOE nBUXKEHUE.

MoMeHT ummysbca MaTepuanabHOM TOYKU. lIpeacrasBieHne O COXpPaHEHHMM MOMEHTA
HMITYJIbCA B LIEHTPAJIBHBIX MOJISX.

Pabora cunbl Ha MaloOM M Ha KOHEYHOM IepeMerneHuu. I 'paduueckoe mpencraBieHUe
paboThI CHITBL.

MoOUIHOCTb CUIIBL.

Kunernueckasi sHeprusi MaTepuanbHON Touku. Teopema 00 M3MEHEHWH KHHETHYECKOM
SHEPrUU MaTePUAIBHON TOUKH.

IloreHumanbHble U HeNOTeHUUAIbHble Cuibl. IloTeHuuaneHas sHeprus. IloreHuuanbHas
SHEprust ynpyro nedpopMHUpOBaHHOH mpykuHbl. [loTeHLManbHAs SHEPTHUS Tella B OIXHOPOJHOM
rpaBUTalIMOHHOM nosie. IloTeHnnanbHas 3Heprus Tena B IPaBUTALMOHHOM IOJIE OJHOPOIHOIO
mapa (BHyTpHU U BHe mapa). Bropast kocmuueckast CKopocTb. TpeThsi KoCMUYeCKast CKOPOCTb.

CBsi3p paboThI HEMOTEHIMAJBHBIX CHJI C U3MEHEHHEM MEXaHHUYECKOW 3HEPTUU CHCTEMBI
TeJ. 3aKOH COXPaHEHUs] MEXaHUYEeCKOM HHEPTUH.

Yhpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHynnu 11 HAEanbHON KUAKOCTH Kak CIEACTBHE 3aKOHA COXPAHEHMs
MEXaHUYECKON SHEPTUU.

TexHuueckue yCTpONHCTBA M TEXHOJOTMYECKHE MPOLIECCHI. NBHXKEHHUE PAKET, BOMOMET,
KOMEP, MPYKUHHBIA MHCTOJIET, THPOCKOI, (PUT'YPHOE KaTaHHE HA KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITyJIbCa.

PeakTuBHOE NBUXKEHUE.

Hsmepenne MOIHOCTH CUJIBL

H3MeHeHHe sHepruy Teja MpHu COBEPIICHUH PadoThI.

B3anmMHbIe npeBpaleHUs] KUHETUYECKON M MOTEHLUANbHONW SHEPruil MpU ACUCTBUU HA
TEJIO CHJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepPTUU NPy CBOOOTHOM TMAACHHH.



Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

HsmepeHne umnyJbca Teaa o TOPMO3HOMY Iy TH.

UsmepeHne CUitbl TSy, CKOPOCTH MOJIEIH 3JIEKTPOMOOHIIS M MOITHOCTH CUJIBI TSATH.

CpaBHeHHE U3MEHEHUSI UMITYJIbCA TENa C UMITYJIbCOM CHJIbL.

HccnenoBanue coxpaHeHus: UMIyJbca MPHU yIIPYroM B3auMOJEHCTBUU.

Hsmepenne KMHETUYECKOW SHEPTUU Tesa [0 TOPMO3HOMY My TH.

CpaBHeHHE H3MEHEHUS MOTEHLUUAILHON SHEPTUHU NPYKUHBI C paOOTOM CHITBI TPEHUSI.

Omnpenenenne pabOTHI CHITBI TPEHUS MPHU JIBUKEHUH TEJIa 10 HAKJIOHHOH TUIOCKOCTH.

Paszpen 3. MoaexkyasipHasi pu3HKa ¥ TEPMOAUHAMHKA.

Tema 1. Ocrogst MOIEKYIAPHO-KUHEMUHECKOU Meopul.

OCHOBHBIE TIOJIOKEHHSI MOJEKyJsipHO-kuHeTHueckoir Teopuun (MKT), ux ombiTHOE
obocuoBanue. Juddysus. bpoyHoBCckoe nBrkeHue. XapakTep ABUKEHHS U B3aHMMOACHCTBHS
YacTHI] BeIleCcTBA. MOAETN CTPOSHHS Ta30B, KUIKOCTEH U TBEPABIX TEJI U OOBSICHEHHE CBOIHCTB
BEIIECTBA HA OCHOBE JTHX Mopeneil. Macca u pasmepbl Monekyn (aromoB). Kommdectso
BemecTBa. [locTosrHast ABoranpo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e¢ m3mepenms. lllkama Temmeparyp
IHenbcust.

Mopenp nneanbHOro ra3a B MOJEKYJISPHO-KMHETUUECKO TEOPUH: HYaCTHULIbI Ta3a JBUXKYTCS
XA0TUYECKHU U HE B3aUMOJEICTBYIOT APYT C APYTOM.

lasoBeie 3akoHBl. YpaBHeHue MenpaeneeBa—Kianeiipona. AOCONIOTHAas TemrmepaTrypa
(wkana Ttemmepatyp KenpBuna). 3akon /[lambrona. M3ompomeccel B HACaNbHOM rase ¢
MIOCTOSIHHBIM KOJIMYECTBOM BernecTsa. | paduieckoe nmpeacTaBiIeHne H30MPOLECCOB. H30TEPMA,
u30xopa, uzobapa.

Csi3p MeXOy [AaBl€HUEM M CpenHel KHUHETHMYeCKONW »JHeprueil moCTyNaTeIbHOro
TEIUTOBOTO JIBIDKEHUS MOJIEKYJ HIEaNbHOTO Ta3a (OCHOBHOE YpPaBHEHHE MOJIEKYJSIPHO-
KWHETHYECKON TEOPUHN HICATbHOTO ra3a).

Cesi3p  aOCOJIOTHOM  TeMmmepaTypbl TEPMOAMHAMHYECKOH CHCTEMBI CO CpemaHel
KUHETUYECKON 3HEprueil MOCTyNnaTeIbHOIO TEMIOBOTO JBUYKEHUS €€ YaCTHLI.

TexHuueckne yCTPOHCTBA M TEXHOJOTHMYECKHE IMPOLECCHl TEPMOMETp, Oapomertp,
MOJIy4eHHE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHUS 4aCTULL BELIECTBA.

Monenb OpOYHOBCKOTO JIBHKEHHUSI.

Buneopomnnk ¢ 3amuchio peabHOro OpOYHOBCKOTO IBUKEHHUSI.

Huddysus xugkocreit.

Mogens onbita LltepHa.

IIputszkeHne MOJIEKyJI.

Mopenu KpUCTaJUIMYECKUX PELIETOK.

Habmronenne n nccinenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

HccnenoBanue npouecca yCTAaHOBIICHHS TEIUIOBOIO PABHOBECHS MTPH TEIUIOOOMEHE MEXKIY
ropsiueil U XOJI0JHON BONOM.

UzydeHne H30TEPMUYECKOrO Tporecca (PEeKOMEHIOBAaHO MCMOJIb30BaHHE LH(POBOI
naboparopun).

H3ydenue n30XxopHOro npouecca.

Uzyuenue nzobapHOro npouecca.

IIpoBepka ypaBHEHUsI COCTOSIHUS.

Tema 2. Tepmoounamuxka. Tenrosie Mamurol.

TepMoanHamMuueckas (TH) CHCTEMA. 3ananue BHEIIHUX YCIOBUI IS
TepMOAUHAMUYECKON cucTeMbl. BHemHue u  BHyTpeHHue mnapamerpsl. llapamerpsr
TEPMOJMHAMHYECKON CHUCTEMBI KaK CpeHHEe 3HAu€HUs BEJIUYMH, ONMCHIBAIOLINX €€ COCTOSHUE
Ha MUKPOCKOITUYECKOM YpPOBHE.



Hynesoe nauano repmonnHamuky. CaMONpoON3BOJIbHAS pelaKkcalys TEPMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopenp uaeanbHOro rasa B TepMOJUMHAMHUKE — CHUCTEMAa YpaBHEHHUH: ypaBHEHUE
Menneneesa—Knanelipona u BbIpaK€HUE JUIsl BHYTPEHHEW SHEPrUU. Y CIOBUS NMPUMEHHMOCTU
STOM MOJEeNM: HHU3Kas KOHIEHTpaLMsl 4YacTHLl, BBICOKHE TeMIlepaTypbl. Beipaxenue ans
BHYTPEHHEHN SHEepPruu OJHOATOMHOIO UJEaNbHOrO rasa.

KBasucraTuueckue 1 HeCTaTUYECKHUE MPOLECCHL

DnemeHTapHas padora B TepMOANHAMUKE. Bbuucnenue paboTel o rpaduky mporecca Ha
pV-auarpamme.

Tennonepenaya kak cnoco0 HW3MEHEHHMs BHYTPEHHEH HHEPrHMHM TEPMOJUHAMUYECKOH
cucteMbl O6e3 coeprueHus: padoTel. KOHBEKLNS, TEIUIONPOBOAHOCTD, U3IYUYCHHUE.

KonnuectBo Ttemnorel. Temmo€MKOCTh Tena. YaenbHas W MOJISIpHAs TEIJIOEMKOCTH
BellecTBa. YpaBHeHHe Maiiepa. YaenpHas TEIJioTa CropaHusl TOIUIMBA. Pacuér KoJu4vecTBa
TEIJIOTHI npH Terionepenaye. [lorstue 06 aqnadarHom mporiecce.

ITepsoiii 3axkoH TepMonnHaMuku. BHyTpeHHss1 sHeprust. KonmndecTBo Teruorsl u pabora
KaK Mepbl U3MEHEHUs1 BHyTPEHHEH SHepruu TEPMOANHAMUYECKON CUCTEMBL.

Bropoii 3akOH TEpPMOAMHAMHMKU [UJIi PABHOBECHBIX MPOLIECCOB. 4Yepe3 3aJaHHOE
PABHOBECHOE COCTOSTHHE TEPMOAMHAMUYECKOH CHCTEMBbl MPOXOAUT EAMHCTBEHHAs aanadara.
AOCONIOTHAs TeMITeparTypa.

BTtopoii 3ak0H TepMOAMHAMHMKHU ISl HEPABHOBECHBIX IPOLIECCOB. HEBO3MOXKHO IEpenaTh
TEIJIOTy OT OoJjiee XONOMHOro Tena k Oonee Harperomy 0Oe3 kommencauuu (Kmaysuyc).
HeoOpaTtumMocTs NPUPOAHBIX MPOLIECCOB.

[Tpunuune! geficTBus TermioBbix MamuH. KT/

MaxkcumansHoe 3Hauenue K11/, Huxn Kapno.

DKOJIOTHYECKHE aCTIEKThl UCIOJIb30BAHUS TEIJIOBBIX NBHUraresied. TerjaoBoe 3arps3HEHue
OKPY>KaroLEeH Cpeabl.

TexHuyeckue ycTpONHCTBA U TEXHOJIOTMYECKHE MPOLECCHI: XOJOAUIbHUK, KOHIULMOHED,
OV3ENbHBIH W KapOIOpaTOPHBIA JBUTATENH, MapoBas TYypOMHA, NOMyYEHHE CBEPXHU3KHX
TEMIIEpaTyp, YTHIH3ALMs «TEIUIOBBIX» OTXOJOB C HCIOJB30BAaHUEM TEIJIOBOIO HAcCoCa,
yTUIHM3aIHs OMOOPTaHUYECKOTO TOTUINBA [Tl BBIPAOOTKH «TETIOBOI» M 3JIEKTPOIHEPTHHL.

Jemoncmpayuu.

H3meHeHHe TeMrepaTyphl P aAnadaTHIeCKOM PaCIIuPEHUH.

BosaymHoe orauso.

CpaBHeHHE yAeNbHBIX TEIUIOEMKOCTEH BELECTB.

CriocoObl I3MEHEHHsI BHYTPEHHEH SHEPTUH.

UccnenoBanue annadaTHOTO nporecca.

KoMmnbroTepHble MOZIEIH TEJIOBBIX JBUraTeNe.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabonivl, RPAKMUKYM.

Hsmepenue yaeapHON TEIIOEMKOCTH.

Hccnenosanue npoliecca OCTbIBAHUS BELIECTBA.

UccnenoBanue annadaTHOTO nporecca.

HsyueHune B3aMMOCBSI3U SHEPTUU MEXMOJIEKYJIIPHOTO B3aUMOAENUCTBUSI U TEMIIEPATypPhl
KUIEHUs] )KUIKOCTEH.

Tema 3. Azpecammusie cocmosnus eeujecmed. MDazosvie nepexoosl.

[TapoobpazoBanne wu KoHAeHcanws. VicmapeHue U KuUNeHHe. YAelNbHAs TEIJIOTa
napoodpa3oBaHuUsI.

Hacbinennole u HeHacblllleHHble Mapbl. KauecTBeHHas 3aBUCUMOCTb IIJIOTHOCTH U
JaBJIEHUsI HACBHIIEHHOTO Iapa OT TeMIIePaTyphl, UX HE3aBUCHMOCTb OT 00BEMa HACBHIIEHHOTO
napa. 3aBUCUMOCTb TeMIIepPaTypbl KUIEHUs OT JaBJIEHUS B )KUAKOCTU.

Braxxnocts Bo3ayxa. AGCONMIOTHAS U OTHOCUTEINIbHASL BIIAKHOCTb.

Teépnoe Teno. Kpucrammuueckue u amopHbie Tena. AHH30TPONHS CBOMCTB KPUCTAIIOB.
[TnaBnenue u Kpuctamau3anus. Y neipHas TerioTa miasaeHus. Cyomumanus.



Hedopmaruu tBépmoro Tena. Pactsbkenue u cxarwe. Chasur. Monyne FOnra. Ilpenen
ynpyrux aedopmaruii.

TernoBoe paciiupeHne KUAKOCTEH U TBEPIABIX Tell, O0BEMHOE U JIMHEWHOE pacIIupeHHe.
AHTapMOHH3M TEIUIOBBIX KOJICOAHWH YacTHUI[ BELIECTBA KaK MPUYMHA TETUIOBOTO PACIIUPEHUS
TeJ (Ha KAYeCTBEHHOM YPOBHE).

IIpeobpazoBanne sHepruu B (Ha30BbIX MEPEXOnax.

YpasHeHue TerioBoro dajxaHca.

IToBepxHOocTHOE HaTsmkeHHE. Koa(ppUIMEHT MoBepXHOCTHOrO HaTsDKeHUs. KamusuispHble
siBJieHUs. [{aBiaeHue noa UCKPUBJIEHHON MOBEPXHOCTHIO KUAKOCTH. Dopmyna Jlannaca.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IMPOLIECCHL KUAKHE KPUCTAJUIBI,
COBpEMEHHbIE MaTepUaJblL.

Jemoncmpayuu.

Tennosoe pacmupeHue.

CBolicTBa HACBILIEHHbIX [1APOB.

Kunenune. Kunenve npyu nOHM>KEHHOM AABJICHUH.

HsmepeHne cuiibl MOBEPXHOCTHOTO HATSKEHMUSI.

OnBITHI ¢ MBUIBHBIMU TJIEHKAMU.

CwmaunBaHme.

KanunnspHele siBneHus.

Mopenu HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObl M3MepeHus BJIAKHOCTH.

Hccnenosanue HarpeBaHus U MJaBJIeHUs KPUCTAJIMYECKOTO BELIECTBaA.

Buner nedopmarmii.

Habmonenne manbix nedopMauii.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabonivl, HPAKMUKYM.

HsyueHne 3aKkOHOMEPHOCTEN UCTTAPEHUS JKUIOKOCTEH.

Hsmepenune yaenpHON TeIIOThI IUIABJIEHUS JIbAA.

HsyueHne CBONCTB HACBILIEHHBIX MAPOB.

Uzmepenne adCOMOTHOH BIAXKHOCTH BO3/yXa U OLIEHKA MACChI TAPOB B TIOMEIICHUH.

Hsmepenune ko3 duiineHTa moBepX HOCTHOTO HATSKEHUSI.

Hsmepenune monyns FOHra.

UccnenoBanue 3aBUCUMOCTH AehOpPMALIMN PE3HHOBOTO 00paslia OT MPUIIOKEHHOH K HEMY
CHUJIBL.

Pa3nen 4. DaexkTpoauHamMuka.

Tema 1. dnexkmpuueckoe noiie.

OnexTpuzaLus Tea U e€ NMposBIeHUs. DIeKTpuUeckuil 3apsan. JlBa Buaa 3J1€KTPUUYECKUX
3apsAnoB. IIpoBOAHMKM, AMPIEKTPUKH W TOJIYNPOBOAHMKH. DJIEMEHTAPHBIA OSJIEKTPUUECKUI
3apsAa. 3aKOH COXPaHEHUs 3JIEKTPUYECKOro 3apsia.

Bzanmonetictue 3apsinos. Toueunbie 3apsiabl. 3akoH KynoHa.

Onextpuueckoe noje. Ero neiicTeue Ha 351eKTpuiecKue 3apsibl.

Hanpsokénaocts  snextpudeckoro mons. IIpoOubnii 3apsn.  JIuHUM  HanpspKEHHOCTH
3JeKTpudecKoro nojsi. OqHOPOAHOE dJIEKTPUUECKOe TOJIe.

IToTeHIManbHOCTD 3JIEKTPOCTATUUECKOro MOJs. Pa3HOCTh MOTEHLMANIOB U HaIpsDKEHUE.
ITorennmanbHass  SHeprus  3apsga B 3JIEKTPOCTATUUYECKOM  MIOJI€. ITorenunan
3JeKTpocTaTUUecKoro mojs. CBsA3b HaNpsKEHHOCTH MOl U PAa3sHOCTU MOTEHLUANOB AJs
3EKTPOCTATHYECKOTO NOJIS (KaK OHOPOJHOTO, TaK U HEOAHOPOIHOTO).

IIpuHIMD cyneprno3uLnuy 3JeKTPUIEeCKUX MOoJIeH.

ITone Toueunoro 3apsima. Ilone paBHOMepHO 3apstxeHHOW cdeprl Ilome paBHOMEpPHO
3apsokeHHOro mo oOwémy 1mapa. Ilome paBHOMEPHO 3apsKEHHOW OECKOHEYHOW TUIOCKOCTH.
Kaptune! nuHuN HanpsKEHHOCTH 3TUX MOJIEH U 3KBUIMOTEHIIMAIBHBIX TOBEPXHOCTEN.

IIpoBOAHUKY B 3JIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECHS 3aPsiIOB.

JIMBIEeKTPUKH B 3JIEKTPOCTATUUECKOM Mosie. J(uanekTpuyeckas NpOHULAeMOCTh BEIeCTBa.
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Konpnencarop. ONeKTpOEMKOCTb  KOHJEHCcaTopa. DNEeKTPOEMKOCTh IJIOCKOTO
KOH/IEHCATOpa.

ITapannenbHoe  coenuHeHue  KoHaeHcaTopoB.  IlocnenoBarenpHOe — coelMHEHUE
KOH/IEHCATOPOB.

DHeprus 3apsyKEHHOTO KOHEHCaTopa.

JIBro>keHuE 3apsKEHHON YacTULIbI B OJHOPOAHOM 3JICKTPUYECKOM MOJIE.

TexHuyeckue ycTpONHCTBA M TEXHOJOTMUYECKHE IMPOLIECCHI: 3JEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTATHYECKAs] 3alUTa, 3a3€MJICHHE SJEKTPONPHOOpPOB, KOHACHCATOPBI, T'€HEPaTop
Ban ne I'paada.

Jemoncmpayuu.

YCTpONUCTBO U NPUHLUI AEHCTBUS 3JIEKTPOMETPA.

DIIeKTPUUECKOe T0JIe 3aps’KEHHBIX IIapUKOB.

DNeKTpUIecKoe MOJIe IBYX 3apsSKEHHBIX IIACTUH.

Mopnens snekTpocraTudeckoro reaeparopa (Ban ne I'paada).

IIpoBOAHUKY B 3J€KTPUUYECKOM MOJIE.

DJEKTPOCTATUYECKAS 3AIINTA.

YCTpONUCTBO U AEHCTBHE KOHIEHCATOPA MOCTOSIHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JIGKTPOEMKOCTH IUIOCKOrO KOHJEHcaTopa OT IUIOIIAAU  IJIACTHH,
pacCTOsIHUA MEXIY HUMU U AUBJIEKTPUUECKOI MPOHUIIAEMOCTH.

DHeprusi 3JeKTPUUECKOT0 MOJIs 3aPsKEHHOr0 KOHIEHCAaTopa.

3apsaka u pa3psiika KOHAEHCaTopa Yepe3 pe3nucTop.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

OrueHka cusl B3aMMOAENCTBUS 3apssKEHHBIX Tell.

Habnronenne nmpeBpaieHust SHEPTrUH 3apsSKEHHOTO KOHAECHCATOPa B HHEPTHIO M3JIyUSHHS
CBETOANONA.

Hsyuenue nporekaHus TOKa B LENH, COAEPIKaLLEN KOHIEHCATOP.

Pacnipenenennie  pa3sHOCTH MOTEHUHMANOB  (HANPSDKEHWs])) TMPH  MOCIEIOBATENIbHOM
COEIMHEHNH KOHJIEHCATOPOB.

Hccnenosanue paspsiaa KOHACHCATOPA Y€pe3 PE3UCTOP.

Tema 2. [locmoannslil 31eKMPUYECKUl MOK.

Cuna toka. ITocTosiHHBIN TOK.

VYcnoBus CyllecTBOBaHUs IOCTOSIHHOTO —3JIEKTpUYecKoro Toka. HMCTOYHMKM —TOKa.
Hanpsxkenne U u J1C €.

3akon OMa aJist y4acTKa LICTIH.

DJNeKTpUUecKoe CONPOTUBIIEHHE. 3aBUCUMOCTb CONPOTUBIIEHUsI OAHOPOAHOIO IPOBOJHUKA
OT €ro AJIMHBI U IUIOLIAIN TIOTIEPEYHOr0 ceueHus. Y 1eJbHOe CONPOTUBIIEHUE BEIECTBA.

ITocnenoBarenbHOe, mNapaenbHOE, CMEIIaHHOE COEJUHEHHE MPOBOAHMKOB. Pacuér
Pa3BETBIEHHBIX AyeKTprueckux Henei. [Ipasuna Kupxroda.

Pabora snexrpudeckoro Toka. 3akoH Jlxxoyna—JleHna.

MOIIHOCTb 3J€KTPUUECKOro TOKa. TernnoBas MOLIHOCTD, BbliesieMasi Ha PE3UCTOpE.

DJIC u BHyTpeHHee CONPOTUBJEHHWE WCTOYHMKA TOKa. 3akoH Owma i monHOU
(3aMKHYTO) SJIEKTpUUECKOH ey, MOIHOCTh UCTOYHUKA TOKa. KOpoTKOe 3aMbIKaHUE.

KonpeHncatop B Lienu NocTOSIHHOTO TOKA.

TexHuyeckue yCTpONWCTBA U TEXHOJOIMUECKHE IMPOLIECCHl: aMIIepMETP, BOJBTMETD,
peocTaT, CHETUHK BJIEKTPUUECKOI SHEPTUH.

Jemoncmpayuu.

HsmepeHne cuiibl TOKa U HaNpsKEHUsI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa OT HalpsDKEHUs [JIs1 Pe3UCTOpa, JaMIlbl
HaKaJUBaHUs U CBETOAMOAA.

3aBUCUMOCTb COMNPOTHUBJIEHUs] LMJIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBL, IUIOIAAU
MOTEPEYHOr0 CeUeHUsI U MaTepuana.
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HccnenoBanue 3aBUCMMOCTHM CHJIBI TOKa OT CONPOTHUBJIEHUS MPU TOCTOSIHHOM
HaIpPSDKEHUH.

IIpsmoe u3mepenue D/IC. KopoTkoe 3aMblkaHHE TajbBAHUYECKOTO 3JIEMEHTAa U OLEHKA
BHYTPEHHETO CONPOTUBIIEHUS.

CrniocoOwl coenuuenust ICTOYHUKOB Toka, DJIC Oarapeii.

Hccnenosanue pasHOCTH MOTEHLMAIOB MEX/y MOJIOCAMH UCTOUYHMKA TOKA OT CUJIbI TOKA B
LEMNH.

Yuenuueckuit 3xcnepumenm, 1abopamopusie padomot, RPAKMUKYM.

HccnenosaHue cMeLIaHHOTO COEIMHEHHUs] PE3UCTOPOB.

HsmepeHne yaenbHOro CONpOTUBIIEHUS IPOBOIHUKOB.

Hccnenosanue 3aBUCUMOCTH CUJIbI TOKA OT HAINpPSDKEHUs [UIs JIaMIIbl HAaKaJIUBaHUs.

VYBenudueHue npezaena u3MepeHus amrnepmerpa (BOJIbTMETPA).

Hsmepenne DJ1C u BHYTpeHHEro CONPOTUBIICHUsI HCTOUYHHKA TOKA.

HUccnenosanue 3asucumoct DJ1C rajpBaHUYECKOrO 3JI€EMEHTa OT BPEMEHU NPU KOPOTKOM
3aMbIKaHHH.

Hccnenosanue pasHOCTH MOTEHLMAIOB MEX/y MOJIOCAMH UCTOUHMKA TOKA OT CUJIbI TOKA B
LEMNH.

Hccnenosanue 3aBUCHMOCTH IOJIE3HON MOIHOCTU HCTOYHUKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paziuunsix cpeoax.

DnekTpuyueckass MPOBOAUMOCTb PAa3JIMUHBIX BEIECTB. OJJIEKTPOHHAs MPOBOIUMOCTD
TBEPABIX ~ METAJIOB.  3aBUCHMOCTb  COMPOTUBJIEHHS  METauUIOB  OT  TeMIepaTyphl.
CBepxnpoBOAUMOCTb.

DnexkTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX MTyUYKOB.

[MonynpoBopnuku. CoOCTBEHHass W TPUMECHAs MPOBOIUMOCTH IOJYIMPOBOIHUKOB.
CroiictBa p—n-nepexona. [loxynpoBOAHUKOBBIE TPHOOPHL

DNeKTPUUECKUH TOK B 3JIEKTPOJIUTAX. DJIEKTPOJIUTHUECKAs IMCCOLMALMS. DJIEKTPOJIU3.
3axonbl Dapanest 1151 SIEKTPOIN3A.

OnexTpuueckuii TOok B rasax. (CaMmoCTOATENbHBIH U HECAMOCTOSITENbHBIN paspsi.
PaznuuHbie TUMBI CAaMOCTOATENBHOTO paspsaa. Monnus. [1nazma.

TexHuyeckue ycTpolcTBa M MpPaKTUYECKOE€ TPUMEHEHHUE. TIa30pa3psiiHble JIAMIIbL,
3JIEKTPOHHO-JIy4eBasi TPyOKa, MOJYMPOBOJHUKOBBIE MPUOOPBI: IHUOM, TPAH3UCTOP, (POTOMUO,
CBETOAMO/, TajbBaHUKA, padUHUPOBAHME MEIH, BBIIUIABKA AJIOMUHUS, 3JEKTPOHHAs
MHUKPOCKOTIHS.

Jemoncmpayuu.

3aBUCUMOCTb CONPOTUBIIEHUS] METAIIJIOB OT TEMIIEPATYPHI.

ITIpoBOAUMOCTD 3JIEKTPOJIIUTOB.

3akoHbl 35ekTponusa Papazes.

Hckposoii pa3psa 1 IPOBOAUMOCTb BO3yXa.

CpaBHeHHE MPOBOJUMOCTH METANJIOB U MOJNYTIPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOJUMOCTD AUOJA.

Yuenuueckuit 3xkcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

Habmonenue 3nekrponusa.

HsmepeHne 3apsiia OHOBAJIEHTHOI'O HOHA.

Hccnenosanue 3aBUCUMOCTH CONPOTUBJIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPhI.

CHsATHE BONBT-aMIIEPHON XapaKTepUCTUKN AUOAA.

Du3n4ecKuil NPAKTUKYM.

CriocoObl n3MepeHust GU3NIECKUX BEJMUNH C MCMOJb30BAHUEM aHAJIOTOBBIX U LIU(POBBIX
U3MEPUTENIbHBIX TPUOOPOB W KOMIIBIOTEPHBIX JATYHKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEINHOCTH  M3MepeHMi  Qusmueckux BennmunH. OneHka TpaHHUI]
MOTPELIHOCTE!.
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[IpoBeneHre KOCBEHHBIX U3MEPEHHUI, UCCIIEIOBAHUI 3aBUCUMOCTEH (DM3UUECKUX BEJTUYHH,
NPOBEpPKa MPEIJIOKEHHBIX TUNOTe3 (BBIOOP M3 padoT, OMHUCAHHBIX B TEMATHUYECKUX pa3zeliax
«YYeHNYEeCKHI HKCIIEPUMEHT, JJaOOpaTOpHBIE paOOTHI, MPAKTHKYMY).

MexnpeameTHbI€e CBSI3H.

Uzyuenue kypca ¢usuku yrinybnéHHOro ypoBHs B 10 Kjacce OCyIIECTBISETCS C YYETOM
COIEPIKATENBHBIX MEKIPEAMETHBIX CBsI3€H C KypcamMH MaTeMaTHUKU, OWOJIOTHH, XHMUH,
reorpauy U TEXHOJIOTHH.

Mesicnpeomemnsvle HOHAMUA, CBA3GHHBIE ¢ U3YUEHUEM  MEMOo006 HAYYHO20
HO3HAHUA: SIBIEHUE, Hay4HbI (pakT, rumore3a, (QPU3NYECKas BEJIMYMHA, 3aKOH, TEOpPHH,
HaOJIIOIEHUE, YKCIIEPUMEHT, MOAEIUPOBAHUE, MOAEIb, U3MEPEHHE, TOTPELIHOCTH M3MEPEHHH,
U3MepUTENbHBIE IPUOOPBI, LU poBast 1adbopaTopus.

Mamemamuxka: pemieHne cucTeMbl ypaBHeHMH. JlmHeliHast ¢yHKuwms, mnapaborna,
runepOona, nx rpapuku u ceoiictea. Tpuronomerpuueckue GpyHKIUN: CUHYC, KOCUHYC, TAHT€HC,
KOTAHT'€HC, OCHOBHO€ TPHUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOPbI M MX MpPOEKLUH HAa OCH
KOOPJIMHAT, CJIOJKEHHE BEKTOPOB.

Buonozua: vexanndeckoe NBHKEHUE B J)KMBOH mpupone, nuddys3usi, 0CMOC, TEeII000MeH
JKMBBIX ~ OPTaHHU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPY)KAKOLIEH  Cpedpl,  YTHJIM3ALUS
OMOOPTaHUYECKOr0 TOIUIMBA U1 BHIPAOOTKH «TEIUIOBOI» M 3JIEKTPOIHEPTHH, MOBEPXHOCTHOE
HATSDKEHHE U KaMJUTAPHBIE SIBJICHHSI B IPUPOE, JIEKTPHUECKUE SBJICHHS B KMBOH MPUPOLIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsi Macca, MOJy4YeHHe HAaHOMATepHAIOB, TETUIOBbIE CBOMCTBA TBEPIBIX TEJI, KUIKOCTEH U
ra3oB, OKUJIKHE KPHCTAJIbL, JJIGKTPUUECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJUTHYECKAs
IVICCOLMALINS, TAJIbBAHUKA, JIEKTPOHHAST MUKPOCKOIIHSL.

T'eozpachus: BnaxxHOCTb BO3AYXa, BETPHL, OApOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue IBUKEHHUN C UCTIONB30BAHUEM MEXAHH3MOB, YUET CyXOro U
JKUIKOTO TPEHUS B TEXHHKE, CTAaTHUYECKHe KOHCTPYKUMH (KPOHIUTEHH, peméTdaThie
KOHCTPYKLUH), UCTIOJB30BAHNE 3aKOHOB COXPAHEHHs MEXAHUKH B TEXHUKE (TMPOCKOII, BOIOMET
U Jpyrue), IBUTAaTelIb BHYTPEHHErOo CropaHus, mapoBas TypOWHa, OBITOBOH XOJOIWJIBHUK,
KOHIUIIMOHEp, TEXHOJOIHMH TIIOJNyYeHHs COBPEMEHHBIX MaTepHajoB, B TOM 4YHUCIE
HAHOMATEPHAJIOB, W  HAHOTEXHOJOIWH,  JJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHHE
3JIEKTPONPHOOPOB, Ta30pa3PsAHBIE JIAMITBI, MTOJYIPOBOIHUKOBBIE TPUOOPHI, TaJIbBAHHUKA.

11-12 KJIACCBI

Pa3nen 4. DaexTpoauHamMuka.

Tema 4. Maznummnoe noie.

BzaumopeiicTBue MOCTOAHHBIX MAarHUTOB U MNPOBOJHUKOB C TOKOM. MarHUTHOE TMOJE.
Bexrop marautHON unAyKUuy. [IpyHIMD Cynepno3uiuu MarHUTHBIX Mosel. JINHUY MarHuTHON
UHIYKLUH.

MarHuTHOe MoJie TPOBOJHHUKA C TOKOM (MPSIMOTO NMPOBOJIHHUKA, KATYIIKH U KPYrOBOTO
BuTKa). OmbIT Dpcrena.

Cuna Amrmepa, €€ HapaBJICHUE U MO JIb.

Cuna JlopeHua, e€ HampaBjieHHEe M MOAYJb. JIBUXKEHHE 3apsKEHHON 4YacTULbl B
OJHOPOAHOM MarHUTHOM noJie. Pabora cuisl Jloperna.

MarnutHoe nojie B Beuectse. PeppomMarHeTuky, napa- U AMaMarHeTHKH.

TexHudeckue ycTpoilcTBa M TEXHOJOTHMYECKHE IIPOLIECChl: MPUMEHEHHE IOCTOSIHHBIX
MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJBTUMETP, JJIEKTpoaBUrarTenp Skobu, yckoputenu
3JIEMEHTAPHbBIX YaCTHLI.

Jemoncmpayuu.

Kaptnra 5uHUI WHAYKIUM MArHATHOTO IIOJII TIOJIOCOBOTO U IOAKOBOOOPA3HOTO
MOCTOSTHHBIX MarHUTOB.
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KapTtuHa nuHMI MarHUTHOM MHAYKLUU TOJS JJIMHHOTO NPSMOrO IPOBOAHUKA U
3aMKHYTOT'O KOJIbLIEBOI'O IIPOBOAHMKA, KATYIIKH C TOKOM.

B3anmonelicTeue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JHerictBue cuibl JIOpeHLIa Ha HOHBI 3JIEKTPOJIUTA.

Habnronenne nBrKeHHs My4Ka 3JEKTPOHOB B MATHUTHOM I10JIE.

[TpuHIMT NEHCTBHS 3JIEKTPOU3MEPUTEIBHOTO NMPHOOPA MATHUTORJIEKTPUIECKOH CHCTEMBI.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

HccnenoBanue MarHuTHOTO IOJIsI TOCTOSIHHBIX MarHUTOB.

UccnenoBanue cBOMCTB (heppOMarHETHKOB.

Hccnenosanue neicTBUs MOCTOSHHOIO MarHuTa Ha PaMKy C TOKOM.

Hsmepenue cunbl AMnepa.

H3yuenue 3aBUCUMOCTH CUIIbI AMIIepa OT CHJIbI TOKA.

Omnpenenenne MarHUTHON MHAYKLMU HA OCHOBE M3MEpEHUs CUIIbI AMIiepa.

Tema 5. dnekmpomazHumnan UHOYKYUAL.

SBnenue snexTpoMarHUTHON uHAyKUMU. IloTok BexTopa MarHutHol uHaykuuu. /C
UHAYKUHUW. 3aKOH BJIEKTpOMAarHuTHoOM uHAykuuu Papaznes. BuxpeBoe siekTpuueckoe IMoJe.
Toku ®Pyko.

O/J1C uHAYKUMH B IPOBOAHUKE, ABIKYIEMCS B OJJHOPOAHOM MAarHUTHOM II0JIE.

IIpasuino Jlenna.

WUnnykruBHocTh. KaTylika HMHIYKTUBHOCTM B ILeNM IIOCTOSIHHOIO TOKa. SIBieHue
camonHaykuu. IJ1C caMOMHIYKIIUH.

DHeprusi MArHUTHOTO MOJIS KaTYIIKH C TOKOM.

DJNEKTPOMArHUTHOE TIOJIE.

TexHuveckue ycTpoHCTBa U TEXHOJOTHYECKUE MPOLIECChl: HHAYKIIMOHHAS 11€4Yb, COJIEHOU,
3aIlKTa OT 3JIEKTPU3ALIUH TeJl IPU ABUKEHUHU B MATHUTHOM T0Jie 3eMIIH.

Jemoncmpayuu.

Habmronenne siBieHUs 3JEKTPOMArHUTHOH WHIYKLIHH.

Uccnenosanue 3asucumoctu IJIC MHAYKUMHM OT CKOPOCTHM M3MEHEHUs MAarHUTHOIO
MOTOKA.

IIpasuino Jlenna.

[TaneHne MarHuTa B aIFOMUHUEBOH (MeqHOI) TpyOe.

SIBneHune caMOMHIYKLUH.

Hccnenosanue 3asucumoctd DIC caMOMHAYKLMH OT CKOPOCTHU M3MEHEHHUsl CUJIbI TOKA B
LEMNH.

Yuenuueckuit sxkcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

Hccnenosanue siBieHUs 3J1€KTPOMarHUTHON MHIAYKIUH.

Omnpenenenyue HHAYKLUHA BUXPEBOTO MarHUTHOTO TOJIS.

Hccnenosanue siBjeHHs] CAMOMHAY KLU,

COopka MozeH 3JIeKTPOMarHUTHOT'O TeHEpaTopa.

Paznen S. Kosiebanusi u BoJIHbI.

Tema 1. Mexanuueckue kojiebanusi.

KoneGarenpras cucrema. CBoOOgHBIE KONIEOAHUS.

I'apmonnveckue  koneOanusi.  KuHematwdeckoe W JUHAMHYECKOE  ONHCAHUE.
DHepreTuyeckoe  ONHCaHHe (3aKOH COXPAHEeHUS  MEeXaHW4eCKOi sHepruu). BoiBoxg
IMHAMUYECKOTO ONHCAaHWsl TapMOHUYECKMX KOleDaHWH M3 HMX OHEPreTU4YecKOro |
KMHEMaTH4eCKOTO OMUCAHMUSI.

Ammuintyna u (asza xonebanuil. CBsi3b aMIUIMTYIbl KOJIEOAHUH HCXONHOW BEIHMYHUHBI C
aMILTUTYy1aMHU KoJieOaHUH €€ CKOPOCTH M YCKOPEHUSI.

ITepuon n yacrora xonedanuii. Ilepuon Manbx cBOOOAHBIX KOJNEOAHUN MAaTEMAaTHUIECKOTO
masitHuKa. [lepron cBoOONHBIX KoneOaHui NPy KMHHOTO MasITHHUKA.
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[onsitue o 3atyxaromux konebanusx. BeiHykneHHble Konebanus. PesoHanc. PesonancHast
KpuBasi. BnusiHUe 3aTyXaHus Ha BUJ PE30HAHCHON KPUBOH. ABTOKOJIEOAHMS.

TexHuyeckue ycCTpOWCTBA M TEXHOJOTMUYECKHE IPOLIECChl METPOHOM, Yachl, KauesH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Jemoncmpayuu.

3amuce KonedaTeNbHOTO ABMKEHUS.

Habmronenne He3aBUCMMOCTH NIEpHOA MAJIbIX KoeOaHui rpy3a Ha HUTH OT aMILUTUTYABL.

UccnenoBanue 3aTyxaromux KojeOaHUI U 3aBUCHMOCTH TMepruoaa CBOOOMHBIX KOJeOaHuit
OT CONPOTUBJICHUS.

UccnenoBanue xonebaHUil Trpy3a Ha MAacCHBHOH NpYKHWHE C LETbIO (HOPMHUPOBAHHUS
NpeACTaBIeHUH 00 HaeaTbHON MOIEH MPYKHHHOTO MasiTHHKA.

3aKOH COXpaHEeHHUs SJHEPTUH MPH KOJEOaHHUSX rpy3a Ha MPY KUHE.

UccnenoBaHue BBIHYKIEHHBIX KOJIeOaHHH.

HabmoneHnue pesoHaHca.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

Usmepenne neproaa cBOOOAHBIX KOJNeOaHUI HUTSIHOTO U MPY)KMHHOTO MasiTHUKOB.

UzydeHune 3aKOHOB IBUKEHUS TeJla B XO/Ie KOJeOaHMid Ha yIIPyroM MOJBeECe.

Hsyuenue nBuxKeHNs] HUTSIHOTO MasiTHUKA.

[IpeobpazoBanne 3HEPTrUU B MPYKHHHOM MasiTHHKE.

UccnenoBanue yObIBaHHUS aMIUTUTYABI 3aTYXAOLINX KOJIEOAHUH.

UccnenoBanue BBIHYKIEHHBIX KOJIeOaHHH.

Tema 2. DnexmpomazHumusle Ko1e0anusl.

Konebatenprpiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B HACATBHOM
konebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTyZABl 3apsiga KOHAEHCATOpa C
aMILTUTYIOH CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEeHHUs] JHEPTUHU B HICATBHOM KOJIEOATEIbHOM KOHTYpE.

3aryxapomue 3JEKTPOMArHUTHbIE KojieOaHWs. BBIHYXXIEHHBIE 3JIEKTPOMArHUTHBIE
KosieOaHus.

Ilepemensbiii TOK. MOIIHOCTh NEPEMEHHOTO TOKAa. AMIUIMTYJHOE M AEHUCTBYOLIee
3HaYEHHE CHJIbI TOKA U HANPSDKEHUS TIPU PAa3JInYHON (PopMe 3aBUCHMOCTH IEPEMEHHOTO TOKA OT
BPEMEHU.

CunycouaanbHblil nepeMeHHbIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyllka UHAYKTUBHOCTU
B LIENTH CUHYCOMJIAJIbHOTO MEPEMEHHOr0 TOKa. Pe30oHaHC TOKOB. Pe30HaHC HANPSKEHUI.

UneanpHbiii Tpancopmarop. IlponssoacTso, nmepenada u noTpedsieHHe 3JIEKTPUIECKOM
SHEpPTHUH.

OKOJIOTUYECKUE PUCKU NPU IMPOU3BOACTBE dJeKTposHepruu. KynbpTypa ucrnonb3oBaHUs
3JIEKTPO3HEPTUU B MIOBCEAHEBHOMN XKU3HU.

TexHuueckue yCTPONCTBA W TEXHOJOTMYECKHE IIPOLIECCHI: BJIEKTPUYECKUNH 3BOHOK,
reHepaTop NepeMeHHOro TOKa, JMHUY 3JIeKTpornepenay.

Jemoncmpayuu.

CBoOONHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBHCHMOCTB YaCTOThI CBOOOIHBIX KOJIEOaHUH OT MHAYKTUBHOCTH U €MKOCTH KOHTYpA.

OcumiorpaMMbl 3JI€KTPOMArHUTHBIX KOJIeOaHHH.

I'eneparop He3aTyXarOLINX 3JEKTPOMArHUTHBIX KOJEOaHHH.

Mopenb 31eKTPOMarHUTHOTO FreHepaTopa.

BeIHYXI€HHBIE CHHYCOMIAIbHBIE KOJIEOaHMS.

Pesucrop, karyiika MHAYKTHUBHOCTH U KOHAEHCATOP B LIEMH IEPEMEHHOIO TOKA.

PesonaHc mpu mocienoBaTeNbHOM COEIUHEHUHU Pe3UCTOpa, KaTyIIKH MHAYKTUBHOCTH U
KOH/IEHCATOpa.

YCTpoHCTBO M MPUHLIKIT AeHCTBHS TpaHCcopmaropa.

Mopens TUHUHN 3JIeKTpOoTIepeaayu.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

15



Hzyuenue Tpanchopmaropa.

Hccnenosanue nepeMeHHOro TOKa 4epe3 IMOCIeAO0BaTEIbHO COEIUHEHHBIE KOHAEHCATOP,
KaTYLIKY U PE3UCTOP.

Habnronenne 31eKTpOMarHUTHOTO PE30HAHCA.

Uccnenosanue paboThl HCTOUHUKOB CBETA B LIENH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbLE 60/IHBL.

MexaHuueckne BOJHBI, YCJIOBUSL UX pacnpocTpaHeHus. llomepeuHble U NpOAOJbHBIE
BosiHbL. Ilepuon, ckopocTh pacnpocTpaHeHHs! U JJiMHA BOJHbBL CBOICTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, pesioMIIeHHe, HHTeppepeHIns U U PaKLIUsL.

3Byk. Ckopocts 3Byka. [ pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

IITymoBoOe 3arpsisHEHUE OKPYIKaIOLIel cpeabl.

DNIeKTPOMarHUTHbIE BOJIHBL. Y CJIOBUS HU3JMy4deHMs! 3JEKTPOMArHUTHBIX BOJIH. B3anmuas
OpHEHTAlMsI BEKTOPOB B 3JIEKTPOMArHUTHOI BOJIHE.

CBolicTBa SJIEKTPOMAarHUTHBIX BOJIH:  OTpakeHHWEe, TMpeJOMJIeHHe, MOJspU3aLys,
uHTepdepeHIMs U U PAKIIHSL.

IMxana snexTpOMarHUTHLIX BOJIH. IIpriMeHeHUe 3JeKTPOMAarHUTHBIX BOJH B TE€XHHUKE U
OBITY.

IIpuHLIMNEBEI panUOCBS3U U TeNeBUAEHUS. Pagnonokanus.

DNeKTpOMarHUTHOE 3arpsi3HeHNE OKPY Karollel CpebL.

TexHuveckue ycTpoilcTBa M MpPaKTHUUECKOE MPHUMEHEHHUE. MY3bIKaJbHble MHCTPYMEHTHI,
pamap, paaMONpPUEMHMK, TeJNeBU30p, aHTeHHa, TenedoH, CBY-neub, yabTpa3ByKOBas
IUArHOCTUKA B TEXHUKE U MEJULIIHE.

Jemoncmpayuu.

OO6pa3oBaHue 1 pacpoCTpaHEHHUE NONEPEYHBIX U MPOAOIBHBIX BOJH.

KoneOmomeecst Teno kKak HCTOUYHUK 3BYKA.

3aBHCHUMOCTbD JITHHBI BOJHBI OT YaCTOTHI KOJIEOaHHIA.

Habmronenne oTpaxeHust U MPeIOMIICHHSI MEXaHUIECKUX BOJIH.

Habmronenne narepdepeHny u mudpakuuu MEXaHUYECKHX BOJIH.

AKyCTHUECKUI pe3oHaHC.

CBolicTBa yabpTpa3Byka U €ro MpUMeHEeHUE.

Habnronenne cBA3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYAOH W YacTOTOM
KosieOaHu.

HccnenoBaHue  CBOMCTB  BJAEKTPOMATHUTHBIX  BOJIH.  OTPAKEHHUE, MPEJIOMIICHUE,
noJistpu3anus, audpakuus, UHTepGepeHIus.

OObHapy>keHue HHPPAKPACHOTO U YIbTPAPHUOIETOBOTO U3TYYEHUH.

Yuenuueckuit sxkcnepumenm, 1abopamopusie pabomol, RPAKMUKYM.

HsyueHne napaMeTpoB 3ByKOBOW BOJIHBL

Hsyuenue pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

IIpsAsmonuHeliHOe pacnpOCTpaHEHUE CBeTa B OJHOPOAHOHN cpene. JIyd csera. Toueunslid
HUCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHUs cBera. llocTpoeHne n300pakeHUH B IUIOCKOM
3epkane. Chepudeckue 3epkaa.

IIpenomnenue cBera. 3akOHbI MpeJIOMJIECHHS cBeTa. AOCONIOTHBIA  TOKa3aTesb
npenomiieHusi. OTHOCUTENBHBIM MMOKa3zaTesb IpenomieHus. IlocTOSHCTBO 4acTOTHI CBeTa U
COOTHOLLIEHHE JJINH BOJH IPU MEepexo/ile MOHOXPOMATHYECKOro CBETa uepe3 IpaHully pasjena
IBYX ONTHUYECKUX CpeNl.

Xon nyueit B nmpusme. Jucnepcus ceera. CioxkHbIi coctas Oenoro csera. Liser.

ITonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHblil yroj NOJHOTO BHYTPEHHErO OTPaKeHMUSI.

Cobuparome u paccemBaroliue JHH3BL. TOHKas JuH3a. DOKYCHOE pACCTOSHUE U
ONTUYECKasl CHUJIA TOHKOHM JIMH3BI. 3aBUCHUMOCTH (POKYCHOTO PACCTOSIHUSI TOHKOH chepudeckoi
JIMH3BI OT €€ reOMETPUU U OTHOCUTENIbHOTO NTOKA3aTeNs! PEIOMIIEHMUSI.

16



®opMyia TOHKOH JIMH3BL. Y BEJIMYEHUE, 1aBaeMOe JINH30M.

Xon ny4a, IpoLIeIero JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM ONTHYECKOH OCH.
IToctpoenue n300paKeHHH TOYKHU 51 OTpe3Ka psiIMOI B coOuparommx
U pacCeMBAIOLINX JIMH3aX U UX CUCTEMaXx.

Ontuyeckue nmpudopsl. Paspemarommast cnocoOHoCTh. 713 Kak onTuyeckast CHCTeMa.

IIpenensl MPUMEHUMOCTH F€OMETPUYECKON ONTHUKU.

BonnoBast ontuka. HHtepdepenuusi cBera. KorepeHTHble HCTOYHHUKH. Y CIIOBUS
HaOMIOEHUST MAaKCMMyMOB W MHHUMYMOB B HHTEP(EpPEHIMOHHONH KapTUHE OT [IBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IprMepr! KiIaccniecknx HHTEP(EPEHLIMOHHBIX CXEM.

Hudpakust  ceera. JuppaxkupoHHass pemérka. YcCiIoBue HAOMIOOEHHS TJIABHBIX
MaKCHMYyMOB TIPU MaICHUH MOHOXPOMATHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PELIETKY.

Ilonspusauus ceera.

TexHuyeckue yCTpONHCTBA U TEXHOJOTHYECKHE MPOLECChl: OYKH, JyHa, MepUCKOIl,
¢doroanmapar, MHUKPOCKOI, NPOEKLUHUOHHBI armapaTr, HPOCBETICHUE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PPAKLNOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHbBI OTPa’KEHUs CBETA.

Hccnenosanue npenoMieHus CBeTa.

Habnronenne noTHOro BHYTPEHHETO OTpakeHusl. MoJenb CBETOBOA.

Hccnenosanue xona CBETOBBIX MMYYKOB Uepe3 INIOCKONapasliebHyIO [IJIACTUHY U IPU3MY.

UccnenoBanue cBOMCTB N300paskeHUH B JIMH3AX.

Mogenu MUKPOCKOMNA, TEJIECKONA.

Habmonenue natepdepeHIum ceera.

Habmronenne 11B€TOB TOHKUX TIEHOK.

Habmonenne nudpakimm ceera.

Uzyuenune nudppakIMOHHON PEIIETKH.

Habmonenue nudpakiiMOHHOTO CIIEKTpPa.

Habmonenue nucnepcuu ceera.

Habnro nerne nossipu3aiiy CBeTa.

IIpuMeHeHMe NONAPONIOB AJIS U3YUEHUs] MEXaHUYECKUX HaIpsKeHUH.

Yuenuueckuit 3xkcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

Hsmepenune nokasaTesns NpeJoMIIEHUs CTEKIIA.

UccnenoBanue 3aBUCIMOCTH (POKYCHOTO PacCTOSTHUSI OT BeIlecTBa (HA MPUMEPE KUIKUX
JIUH3).

Hsmepenne poKyCHOTO pacCTOSHUS pACCENBAIOLIHX JINH3.

[Tonyuenne n3o0paskeHUst B CUCTEME U3 TIOCKOTO 3epKajia U JIMH3BI.

[Tonyuenne n300pa’keHUst B CUCTEME U3 JIBYX JINH3.

KoHcTpyupoBaHue TenecCKOMU4eCKX CUCTEM.

Habmonenue nudpakimn, nHTepEepEeHIINN U MOIIPU3ALUN CBETA.

H3yuenue nonspuzalnnuy cBeTa, OTPAKEHHOIO OT OBEPXHOCTH IUAJIEKTPUKA.

Uzyuenune naTepdepeHLnH JIAa3€PHOTO U3ITyYSHHS Ha JIBYX IIENSX.

Habmonenue nucnepcum.

Habmonenue u uccnenosanue T pakIIMOHHOTO CIIEKTPA.

H3mepenne ninHbI CBETOBON BOJIHBL

[Tonyuenne criekTpa M3JIy4eHHUs] CBETOIUOA MPH MOMOIIH AU(PPAKLIMOHHON PELIETKH.

Pa3znen 6. OcHOBBI CIeHAJILHON TEOPHH OTHOCUTEJIBLHOCTH.

I'panuiel NpUMEHUMOCTH KJIACCUYECKON MexaHHMku. IlocTynaTel crnenuanbHON TEOPHUH
OTHOCHUTEJIbHOCTH.

IIpocTpaHcTBeHHO-BpeMeHHOM  wHTepBai.  lIpeoOpasoBanust  Jlopenma.  Ycnosue
NPUYUHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMelJIeHHe BpPEMEHH U COKpallleHue
JUTUHBIL.

DHeprust U UMIYJIbC PENSITUBUCTCKOMN YaCTHULIbL.
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CBs13b MaccChl C HEPrHeH U HMITYJIbCOM PEIATUBUCTCKON YaCTHIBI. DHEPTHUS TIOKOSI.

TexHHuecKkne yCTPOWCTBA M TEXHOJIOTUYECKHE MPOLECChl CIYTHUKOBBIE NPUEMHHKH,
YCKOPUTENHN 3apsKEHHBIX YaCTHULL.

YdeHn4ecKni 3KCIePUMEHT, JabopaTopHble padoThI, MPAKTUKYM.

OnpeneneHne UMITyJIbCa M SHEPTHH PEISITUBUCTCKUX YacTull (o ¢ororpadusm TpekoB
3apsKEHHBIX YaCTULl B MATHUTHOM IIOJIE).

Pa3znen 7. KBanToBas Ppusuxa.

Tema 1. KopnyckyasapHno-601no6oil oyaiusm.

PaBHOBecHOEe TermyIOBOe wW3NydeHUe (W3iydeHue abCONOTHO UEPHOro Tea). 3aKOH
cMeleHus Buna. I'unoresa [Inanka o kBaHTax.

@DOTOHBIL. DHEPrHst ¥ UMITYJIbC POTOHA.

Dotosdpdext. Onbirer A. I'. Cronerosa. 3akonbl Gorosddexra. YpaBHeHHne DHHIITEHHA
s porosddexra. «Kpacnas rpannua» porosddexra.

Haenenne cBera (B YAaCTHOCTH, [AaBJICHHE CBeTa Ha AaOCOJIOTHO NOIJIOLIAINYI0 U
abCoMmOTHO oTpaxkarolyro nosepxHocTs). OnbiTel [1. H. Jlebenena.

BonHosble cBolicTBa vactul. Bonnbl ae bpoina. [JlnuHa BosHBI Ae bpoiina u pasmepsl
o0NacTy  JIOKaNM3alMMu  ABIDKyLIeHcs dacTuipl.  KopmycKyJsIpHO-BOJHOBOW — Ayaslu3M.
Judpaxiyst 3JeKTPOHOB HAa KPUCTAJLIAX.

Crnennduka n3mepenuii B Mukpomupe. CooTHolIeHus1 HeonpenenéHuocrel I efizendepra.

TexHuueckue yCcTpOHCTBa M TEXHOJOTHUYECKHE MPOLECCHI CIIEKTPOMETP, (POTOIJIEMEHT,
(oTonaTUMK, TYHHEIbHBIA MUKPOCKOII, COJIHEUHAas OaTapesi, CBeTOHUO.

Jemoncmpayuu.

®DorosdexT Ha yCTAaHOBKE ¢ IMHKOBOH TIACTUHOM.

HccnenoBanue 3akoHOB BHeIIHETro Gpotosddera.

Hccnenosanue 3aBUCHMOCTH CONPOTUBJIEHHUS MTONYTIPOBOJHUKOB OT OCBELEHHOCTH.

Cseronuon.

Conneunas Oatapest.

Yuenuueckuit sxcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

HUccnenosanue poTopesucropa.

Nsmepenue nocrostaHol [Inanka Ha ocHOBe uccnenosanus porosddexra.

Hccnenosanue 3aBUCUMOCTH CUJIbI TOKA YePe3 CBETOAMOA OT HaINpPSKEHUS.

Tema 2. Qusuka amoma.

OmnbITHI MO UCCIIEAOBAHUIO CTpOeHUs aToMa. [InanerapHas monens atoma Pesepdopaa.

IToctynatel bopa. U3nyuenne u mornomeHue (POTOHOB NMPHU MEPEXOIE aToMa C OIHOTO
YPOBHSI SHEPIUU Ha APYTOM.

Bunb! ciektpoB. CniekTp ypoBHEH 3Hepruu aToMa BOAOPOA.

CnoHTaHHOE U BBIHYKASHHOE U3JyueHue ceera. Jlasep.

TexHuyeckue ycTpoWCTBA M TEXHOJOTMYECKHE TMPOLECChl: CIEKTPalbHbI aHalu3
(criexkTpockor), 1a3ep, KBAHTOBBIH KOMITBIOTEP.

Jemoncmpayuu.

Mopnens omnbita Pesepdopna.

Habnronenne nuHEHYaTBIX CIIEKTPOB.

YCTpPONUCTBO U AEHCTBHE CYETUNKA HOHU3UPYIOLINX YaCTHULL.

Onpenenenue AIMHBI BOJIHbI JIa3€PHOTO U3JIy4YEHMUSI.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

HabOmroneHue THHEHYATOrO CIIEKTPA.

HccnenoBanue criekTpa pa3peXeHHOro aTOMapHOIO BOAOPOAA M M3MepeHHe MOCTOSIHHON
PunGepra.

Tema 3. DQusuxa amomnozo A0pa u I 1EMEHMAPHHIX YACHILY,

Hyxnounass monmens sinpa Ieiizenbepra—Banenko. 3apsin siapa. MaccoBoe HMCIIO siapa.
H3otonsbl
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PagnoaktuBHOCTE. Anb(a-pacnan. DIEeKTpOHHBIH M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JydeHHe.

3aKkOH paauOaKTUBHOrO pacnajga. PanuoaxTuBHble u30TONBl B mpupone. CroiicTBa
HOHM3UPYIOIIEr0  U3Ny4yeHus. BiusHue  paauoakTUBHOCTM HA  JKMBBIE  OPraHU3MBI.
EcrecTBennsiii pon m3nyuenus. JlozumeTpusi.

DHeprus CBsI3U HYKJIOHOB B siape. AnepHbie crubl. Jledekt macchl siapa.

Anepubie peakuuu. Jlenenne u cuHTe3 sgep. AnepHele peaktopel.  IIpobiemsr
yIOPaBIsEMOro TEPMOSAEPHOTO CHHTE3a. OKOJOTMYeCKHe acleKThl pPa3BUTUA  sIepHOMN
SHEPreTHKU.

MeTtonbl perucTpalyy U UCCIeI0BaHMsI SJIEMEHTAPHBIX YaCTHULI.

dyHIaMeHTalbHbIE B3aUMOAEUCTBUA. bapuoHnbl, Me30HbI U jentoHsl. IIpencrasnenue o
CrannaptHoit Mmonenn. KBapk-riarooHHasi MOENb aJpOHOB.

®dusuka 3a npenensamu CrangaptHoi mofenu. TémHast MaTepust U TEMHas SHEPIUsl.

EnuncTBO U3nueckol KapTUHBI MHpA.

TexHuveckue ycTpoicTBa U TEXHOJOTHYECKHe MPOLECChl: A03UMeTp, kamepa BunbcoHa,
SOEPHBIA  PEaKkTOp, TEPMOSIIEPHBbI peakTop, aTroMHas OoM0a, MarHHUTHO-PE30HAHCHAS
ToMmorpadus.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, RPAKMUKYM.

UccnenoBanue TpekoB yacTull (1o roToBbIM (poTorpadusim).

UccnenoBanue paqnoakTUBHOTO (POHA C UCTIONB30BAaHUEM JTO3UMETPA.

Uzydenue norsnommenHns 6eTa-4acTHIl aTFOMUHUEM.

Pa3aen 8. DneMeHTBI aCTPOHOMHH U ACTPO(PHUIUKH.

Otanbl  pa3Butuss actpoHomuu. IlpuknagHoe W MHpPOBO33pEHUECKOE 3HAaUEHUE
acTpoHOMHHU. lIpUMEHMMOCTb 3aKOHOB (U3UKK AJsT OOBSICHEHUS NPUPOABI KOCMHUYECKHX
O00OBEKTOB.

Meronbl acTpoHOMUYecKHX uccieaoBaHuil. CoBpeMEHHbIE ONTHYECKHE TEeJECKOIH,
PaIuOTENeCKONbI, BHEATMOC(hEPHAS aCTPOHOMHUSI.

Bun 3Bé3nHOro HeOa. Co3Be3nus, sipkue 3BE3MbI, MIAHETHI, IX BUAUMOE ABIKEHUE.

ConHeuHas cucrema.

Connue. Conneunast akTHBHOCTh. McTounuk sueprun ConHIa U 3BE31.

3BE€31bI, MX OCHOBHBIE XapakTepUCTUKU. JluarpamMma «CHEKTpalbHBII Kjlacc —
CBETUMOCTbY». 3BE3/1bl TJIABHOI MOCJEN0BATEbHOCTH. 3aBUCUMOCTh MacCa — CBETUMOCTbY JIs
3B€3]] TIJaBHONW IOclenoBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3B€31. CoBpeMeHHbIE
IpeCTaBJIeHUs O MPOUCXOXKIAEHUH U 3BoNoLMU CoNHLIA U 3BE€3/1. DTallbl )KU3HU 3BE3 .

Muneunsrii [1yTe — Hama [Nanaktuka. [lonosxkenne u nemwkenne Conana B ["anaktuke. Turbl
rajakTuk. PaguoranakTuku v kBa3apbl. UEpHbIE IBIPBI B AApax rajakTUK.

Bcenennas. Pacmmpenne Bcenmennoil. 3akon XaOb6ma. PaszOeranme ramaktuk. Teopus
bonbmoro B3pbiBa. PennkToBOE N3TyUEHNE.

MacmtabHas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnbie mpobiaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus.

Habmronennss  3Bé3gHOro Heba  HEBOOPYKEHHBIM  TJIA30M C  HCIIOJIb30BAaHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUH NIl ONpefeNieHuss IOJOXKEHUsT HeOeCHbIX OOBEeKTOB Ha
KOHKPETHYIO AaTy: OCHOBHbIE c03Be3/1Usi CeBepHOro NoJyLapus U ipkue 3BE3/bL.

Habmronenus B Teneckon JIyHBI, MJIaHET, TYMAHHOCTEH M 3BE3IHBIX CKOIIJICHUH.

Du3n4ecKuil NPAKTUKYM.

CriocoObl n3MepeHust GU3NIECKUX BEJMUNH C MCMOJb30BAHUEM aHAJIOTOBBIX U LIU(POBBIX
U3MEPUTENbHBIX TPUOOPOB M  KOMITBIOTEPHBIX JAaTYMKOBBIX CHCTeM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEINHOCTH  M3MepeHMi  usmueckux BennmunH. OIeHka TpaHuUI]
MOTPELIHOCTE!.
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[IpoBeneHre KOCBEHHBIX U3MEPEHHUI, UCCIIEIOBAHUI 3aBUCUMOCTEH (DM3UUECKUX BEJTUYHH,
NPOBEpPKa MPEIJIOKEHHBIX TUNOTe3 (BBIOOP M3 padoT, OMHUCAHHBIX B TEMATHUYECKUX pa3zeliax
«YUeHU4eCKHil SKCIepUMEHT, J1abopaTopHbIe pabOThI, MPAKTUKYMY ).

O0o0maromee noBTopeHue.

O6oOmenne W  cucTeMaTU3alMsl  COAEpXKaHUS — pa3neioB  Kypca «MexaHukay,
«MonekynsapHas (pu3nKa U TePMOAUHAMUKA», «DJeKTpoauHamuka», «KomebaHus M BOJHBDY,
«OCHOBBI CHEIMAIbHOH TEOPUH OTHOCHTENbHOCTHY, «KBaHTOBas (Qusukay, «IJIEMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKIY.

Ponp ¢uBuku ¥ acTpOHOMHUM B SKOHOMHYECKOW, TEXHOJIOTUYECKOW, COLMAIbHOU U
STHUECKOH cdepax MAeATENbHOCTH 4YeNOBEKa, pPOJIb M MeCTO (PM3MKHM U acCTPOHOMHH B
COBPEMEHHOM HAay4YHOM KapTHHE MHpa, 3HAYEHHE OIMCATEIbHON, CHUCTEMATU3UPYIOLLEH,
OOBSICHUTENIbHON U MPOTHOCTUYECKON (DYHKIMH (PU3MUECKON TEOPUH, POJIb PUIUIECKOI Teopun
B (hopMupoBaHUU MpencTaBieHuid 0 GU3NIECKON KapTUHE MHPA, MECTO (PU3NUECKON KapTUHBI
MHpa B 00IIEM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHUIA O MIPUPOE.

MexnpeameTHbIE CBSI3H.

Uzyuenue kypca ¢usuku yriaybnéHHOro ypoBHs B 11 Kjacce OCyIIECTBISETCS C YYETOM
COIEPIKATENBHBIX MEKIPEAMETHBIX CBsI3€H C KypcamMH MaTeMaTHUKU, OWOJIOTHH, XHMUH,
reorpauy U TEXHOJIOTHH.

MeoscnpeOmemusie  HOHAMUA, C6A3AHHBIE ¢  U3VYEHUEM  MEMO008  HAYYHOZO
HO3HAHUA: SIBIEHUE, Hay4HbIl (pakT, rumore3a, (QPU3NYECKas BEJIMYMHA, 3aKOH, TEOpH,
HaOMIOIeHUE, YKCIIEPUMEHT, MOAEIUPOBAHUE, MOAEb, U3MEPEHHE, TOTPELIHOCTH M3MEPEHHH,
U3MepUTeNbHbIe MPUOOpLI, udpoBas tabopaTopusi.

Mamemamuxka: pemieHre CUCTEMbl ypaBHeHUH. TpuroHoMmerpudeckne (PyHKLUUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO. BekTopel M ux
NPOEKIIMM HA OCH KOOPAMHAT, CIOXXEHHE BEKTOPOB. [IpOM3BOAHBIE 3JEMEHTAPHBIX (YHKIIHMA.
[IpusHaky monoOust TPEyroJbHUKOB, ONMPEEICHHIE TUIOMAAH MIOCKUX GUryp U oObéMa Ted.

Buonozua: >nextpuyeckue SIBICHUS B JKUBOW NpUpOAe, KoneOaTelbHbIC NBIKEHHS B
JKUBOM ~ mpupone,  OKOJOTWYeCKWe  PUCKM  MpPU  TPOU3BOACTBE  3JIEKTPOIHEPIHUH,
3JIEKTPOMAarHUTHOE 3arpsA3HEHHE OKpy»Kalolled cpenbl, yibTPa3ByKoBas IUArHOCTHKA B
MeZMLIMHE, ONITUYECKHUE SIBJICHUs B )KUBOW NPHUpOLE.

Xumusa: CTpoeHHE aTOMOB U MOJIEKYJ, KpUCTaJJIM4eckas CTPYKTypa TBEPABIX Tel,
MEXaHU3MBbI 00Pa30BaHUsI KPUCTAIUINIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

T'eozpagpusn; marnutHble TONMIOCA 3€MITH, 3aJI€XKU MArHUTHBIX Py, POTOCHEMKA 3eMHOM
MOBEPXHOCTH, cericMorpad.

Texnonozusa. nprMeHeHUE MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOJBUraTelNlb
Axobu, reHepaTop MEPEMEHHOrO TOKA, WHAYKLHOHHAs TI€4b, JUHUU 3JIEKTporepenad,
ANEKTPOJBUTATENb, panap, PaAHONPUEMHHK, TeNeBu30p, aHTeHHa, TenedoH, CBY-meus,
yJIbTPa3ByKOBasi MUArHOCTHKA B TEXHUKE, IMPOEKLMOHHBIM amnmapar, BOJOKOHHAs OITHKA,
conHevHast OaTapesi, CIyTHHUKOBbIE IPUEMHHKH, SAEPHAS YHEPTETUKA U HKOJIOTUIECKHUE ACTIEKTHI
€€ pa3sBUTHSL.

JIMUHOCTHBIE PE3YJBTATHI

JInuHOCTHBIE pe3yJabTaThl OCBOCHUS ydeOHOro npenmera «Pu3nka» MOIKHBI OTPaXKaTh
TOTOBHOCTh U CIOCOOHOCTh 00YYArOIMXCsI PYKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH
MO3ULMEeH JIMYHOCTH, CHCTEMOH LIEHHOCTHBIX OpHEHTAllMi, IO3UTUBHBIX BHYTPEHHUX
yOeXIeHul, COOTBETCTBYIOIMUX TPATUIHOHHBIM I[IEHHOCTSM POCCHICKOTO  OOIIECTBa,
paclIMpeHHe >KU3HEHHOIO OIbITa U OMNbITa AEATEIbHOCTH B IPOLIECCE peaU3aliid OCHOBHBIX
HamnpaBJIeHUI BOCIIUTATENbHON 1€ATEIbHOCTH, B TOM UHCJIE B YACTH:
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rPa’kJAHCKOr0 BOCIIUTAHHUS:

e COPMHUPOBAHHOCTh TIPAXKIAHCKOW TO3MLMH OOYyYaroIlerocss Kak aKTHUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOro 00IIecTRa,

e IPUHSTHE TPAIULMOHHBIX OOIIEYENIOBEUECKHX T'YMAHHUCTUYECKHX W JEMOKPATHYECKHX
LIEHHOCTET],

e TOTOBHOCTb BECTH COBMECTHYIO JAEATENBHOCTh B MHTEPECAX T'Pa)KTAHCKOro OOINECTBa,
y4aCTBOBATh B CAMOYIIPABJICHHH B 00Pa30BaTEIbHON OpraHu3alny,;

e YMEHHE B3aUMOJENCTBOBATh C COLMAIBHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(YHKUMSAMHU 1 HA3HAYCHHUEM,

¢ TOTOBHOCTb K TYMaHUTaPHOU U BOJOHTEPCKON NEATEIbHOCTH.

NATPHOTHYECKOr0 BOCIIUTAHMS:

e c(pOPMHUPOBAHHOCTb POCCUHCKOM IPpakKIaHCKONW HIEHTHYHOCTH, MATPUOTH3MA,

e [[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, IJOCTHXKEHUSIM POCCHICKHX
yu€HBIX B 00J1aCTH (PU3HUKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e cpOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSL, 3ITHYECKOTO IMOBEICHUS,

e CIIOCOOHOCTh OLIGHWBATh CUTYALMIO U MPHUHUMATh OCO3HAHHBIE PELICHUs], OPUEHTUPYSICh
Ha MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B 1€ATE€JIbHOCTH YUEHOTO;

e OCO3HAHHE JINYHOTO BKJIAJa B MOCTPOSHHUE YCTOMYMBOrO OyAyIIEro.

3CTeTHYECKOro BOCIIUTAHHS:

¢ DCTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYast SCTETUKY HayuYHOT'O TBOPUECTBA, IPUCYLIEro
¢dusnueckoii Hayke.

TPYAOBOT0 BOCIIUTAHUSI:

e UHTEpPEC K pa3auyHbIM cdepamM NpodhecCHOHATBHON NeATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOW W TEXHUKOW, YMEHHE COBepIIaTh OCO3HAHHBIA BBIOOP Oyayriei
npodecCcuu 1 peaTn30BbIBATh COOCTBEHHbIE YKU3HEHHBIE 1JIAHBI;

e TOTOBHOCTb M CIIOCOOHOCTDH K 00pa30oBaHUIO U caMoo0pa30oBaHuIO B obmacTu (U3HUKU Ha
MPOTSKEHUH BCEH JKU3HU.

3KO0JIOTHYeCKOro BOCIIUTAHMS:

e C)OPMHUPOBAHHOCTh 3KOJOIMYECKOH KYJBTYpPbI, OCO3HaHHE TIJIOOANIBHOTO Xapakrepa
SKOJIOTUYECKUX MPOoOIIeM,

e IUIAHUPOBAHWE U OCYUIECTBJICHHE NEHCTBHII B OKPY’KAIOLIEH Cpele Ha OCHOBE 3HAHUSA
LeJel yCTOMYMBOrO Pa3BUTHS YEJIOBEYECTBA,

e paclIUpEHHUE OIbITa JEATENbHOCTH HKOJOIMYECKON HanpaB€HHOCTH Ha OCHOBE
UMEFOIINX Csl 3HAHUMN TI0 (PUBHKE.

LEHHOCTH HAYYHOI'0 MO3HAHHUSI:

e C)OPMHUPOBAHHOCTP MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3NIECKON HAYKH,

e OCO3HAHME LICHHOCTH HAYYHOH NIE€ATENIbHOCTH, TOTOBHOCTD B MPOLIECCE U3YUEHUs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIE0BATENbCKYIO AeTENbHOCTh MHANBUYAIbHO U B IPYIIIE.

METANPEAMETHBIE PE3YJBTATHI

[lo3naBaTenbHBIE YHHBEPCATbHBIE YUeOHbIE 1eHCTBHS

Bba3oBble Jornueckne 1edcTBHA:

e CAMOCTOSITENIbHO (HOPMYJIUPOBATh M AKTYyaJIM3MPOBATh MPOOJEMy, paccMaTpuUBaTL €&
BCECTOPOHHE;

e OIPENENATh LEIU ACSITENbHOCTH, 33/1aBaTh MapaMETPhl U KPUTEPUN UX TOCTUKEHUS,

e BBISIBJISITH  3aKOHOMEPHOCTH U MPOTHBOPEUUST B PACCMATPUBAEMBIX (PUIMUYECKUX
SIBJICHUSX
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e pazpalaThiBaTh IUIAH peIIeHuss NpodJieMbl ¢ Y4ETOM aHaIM3a UMEROIUXCS
MaTepHaJbHBIX 1 HEMATEPHUAIbHBIX PECYPCOB,

e BHOCUTb KOPPEKTHBBI B JESTEIBbHOCTb, OLEHHBATH COOTBETCTBUE PE3YJBTATOB LEJSIM,
OLICHUBATh PUCKH MOCIECICTBHH NESITEIbHOCTH;

e KOOPIMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSAX pPEAJTBHOTO, BHUPTYaJIbHOIO U
KOMOWHHPOBAHHOTO B3aMMOJICHCTBHS,

e Pa3BHBATh KPEATUBHOE MBIILIEHHE MTPU PELICHUN JKU3HEHHBIX MPOOIIeMm.

Ba3oBbie nccsienoBarebCKue AeHCTBHSA:

e BJIAZICTh HAYYHOH TEPMHUHOJIOTUEH, KIFOYEBBIMH MOHITHAMH M MeTOHaMHU (PH3UUECKON
HaYKH,

e BJIAJICTh HABBIKAMU yUeOHO-HCCIEOBATENbCKON M MPOEKTHOW JESTEIbHOCTH B 00JIaCTH
¢$u3nKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METONIOB PEIICHHS 3a/1a4
(U3NIECKOro ConepKaHusl, MPUMEHEHHIO Pa3JIMYHBIX METOIOB TIO3HAHUS,

e BIAZICTh BUAAMHU JESITEIBbHOCTH MO TMOJYyYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETALIHH,
npeoOpa3oBaHUI0 U TMPUMEHEHHMIO B PA3JMYHBIX YYEOHBIX CHTyalUUsX, B TOM YHCJIE IPH
CO3/1aHUU y4eOHBIX MPOEKTOB B 00JacTH (PU3UKY;,

e BBISIBJISITH MPUYMHHO-CJICICTBEHHBIE CBS3M WM aKTYaJIM3UpPOBATH 3a7ady, BBIIBUTATh
TUNIOTE3y €€ pELICHMs, HAXOOUTh apPTyMEHTBI MU JOKA3aTeNbCTBA CBOUX YTBEP)KACHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHIS,

e AHAJM3UPOBATh IIOJNYYEHHBIE B XONE€ PELICHUs 3aJadd Pe3yJIbTaThl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

e CTaBUTH U (HPOPMYJIUPOBATH COOCTBEHHBIC 3a7a4u B O0OpPa30BATEIbHON NEATEIbHOCTH, B
TOM YHUCJIe IPU U3YYSHUH (PUUKH;

e J1aBaTh OLIEHKY HOBBIM CHTYAIIHsIM, OLICHHUBATh MPHUOOPETEHHBIN OITBIT,

e YMETh NMEPEHOCHTD 3HAHUSI 1O (PH3HKE B MPAKTUYECKYIO O0JIACTh JKU3HEAESATENbHOCTHY,

e YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX O0JIaCTeH;

e BBIJIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI U PELICHUS,

e CTaBUTb MPOOJIEMbI U 33a4H, JOMYCKAIOIINE aJbTEPHATUBHBIC PELICHUS.

Pa6ora ¢ unpopmanmeii:

e BJIAJICTh HABBIKAMH ITOJyUeHHs] HHPOPMAIUU (PU3HUECKOro COAEPKaHUS U3 UCTOYHHKOB
pPa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYINECTBJISATh IOHMCK, AaHAJIHM3, CHUCTEMAaTH3aLUI0 U
UHTEPIpETannio HHPOPMALIUU Pa3IMYHBIX BUIAOB U (POPM MpEaCTaABICHHUS,

e OLICHUBATh JOCTOBEPHOCTh NH(POPMALIHY;

e UCTIOJIb30BaTh CpPEACTBa HMH(MOPMALMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pPELIeHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3ALMOHHBIX 3a7ad C COOJIOCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, THTHEHBI, PECypcocOepekeHus], MPaBOBBIX U
STHYECKUX HOPM, HOPM HH(POPMAITMOHHOH 0€30MacHOCTH,

e CO3MIaBaTh TEKCThI (DU3MUECKOrO COMEPKaHMs B Pa3JHYHBIX (opMmarax ¢ yuETOM
Ha3HaueHWs MHPOpPMALMKU W LENeBOH ay[AUTOPUH, BBIOWpas ONTUMAIBHYI (opmy
NPEACTABICHUS U BU3YaJIH3aHH.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE TeHCTBHS:

e OCYLIECTBIISITh OOLIEHNE Ha ypOKax (PU3UKU U BO BHEYPOUHOH NESTEITbHOCTH,

e PACMO3HABATD MPEANOCHUTKH KOH(IUKTHBIX CUTYALUN U CMSITYaTh KOH(JIUKTHI,

e Pa3BEPHYTO U JIOTHYHO M3JaraTb CBOIO TOYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CpPeACTB;

e IOHUMATb U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON M UHANBUAYAIbHOH PadoThI,

e BBIOMpPATh TEMATUKY M METOMABI COBMECTHBIX NEHCTBHH C y4éTOM OOLIMX HMHTEPECOB U
BO3MOYKHOCTEH KaXKIOT0 WIEHA KOJUIEKTUBA,

e IPUHUMATh IIEJT1 COBMECTHOHW MESITEIBbHOCTH, OPraHU3OBBIBATH W KOOPIAMHHPOBATH
JNENUCTBUsA MO €€ AOCTHUKEHUIO. COCTABJATH IUIAH AEHCTBHUH, PacCHpenesisiTb POJH C YUETOM
MHEHUH Y4aCTHUKOB, 0OCYK/IaTh pPe3yJIbTaThl COBMECTHOH padoThI,
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e OLICHMBATh KAY€CTBO CBOETO BKJIA/A M KAKAOTO YYaCTHUKA KOMAH/bI B OO pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPHSIM;

e IIPEJIaraTh HOBBIC MPOEKTHI, OLICHUBATh WAEH C MO3ULUH HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

e OCYLIECTBIISITH TMO3UTHBHOE CTPATETHYECKOE IIOBEACHHE B PA3JIMYHBIX CHTYALUSX,
NPOSIBJIATH TBOPUECTBO U BOOOpaKEHNE, ObITh MHIUIIMATUBHBIM.

PeryasiTuBHBIEe YHHBepcAJIbHbIE yUeOHbIE AeiiCTBUS

Camoopranuzauus:

e CAMOCTOSITEJIPHO OCYINECTBJISITh MMO3HABATEIBHYIO AESTEIBHOCTh B O0NACTH (PU3UKU U
aCTPOHOMMHU, BBIBIISITH POOJIEMBI, CTABUTh U (POPMYJIUPOBATE COOCTBEHHBIE 3a/1a4H;

e CAMOCTOSITEJIPHO COCTABJIATH IUIAH PEIIEHHUs] PACUETHBIX M KAUeCTBEHHBIX 3a/1ad, IUIaH
BBIMTOJIHEHHUST MPAKTUYECKOH padoThl € YYETOM HMEIOIIHUXCS PECypcoB, COOCTBEHHBIX
BO3MOJKHOCTEH U MPEANOYTEHUN;

e 1aBaTh OLIEHKY HOBBIM CHUTYALUsIM,

e PACIIUPSITH PAMKH yueOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHUN,

e JIeNIaTh OCO3HAHHBIN BHIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32
peLieHue;

e OLICHUBATh MPHOOPETEHHBIN OIIBIT;

e CIOCOOCTBOBaTh (POPMHPOBAHUIO U TMPOSIBICHUIO 3pYOULUMH B o0mactu (HU3HKH,
MIOCTOSIHHO TOBBIIIATH CBOH 00pa30oBaTEIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAIBHBII HHTEJIEKT:

e 1aBaTh OLEHKY HOBBIM CHTYalLlUsIM, BHOCHTb KOPPEKTHBBI B NIESITEJbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LEIISIM,

e BIAZICTb HABBIKAMH TIO3HABATENBHON pe(JIeKCHMH KaKk OCO3HAHHUsS COBEpPLIAEMBIX
TNENCTBUN U MBICIIUTENBHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHMIA,

e UCTIOJIb30BATh MPUEMBI pe(IIEKCHU [T OLICHKH CUTYAllHH, BBIOOPA BEPHOTO PEIIEHUS,

e YMETh OLICHUBATbH PUCKU M CBOEBPEMEHHO NMPUHUMATD PEIIEHUS 110 UX CHIKEHUIO,

e IPUHUMATh MOTHUBBI U aPTYMEHTBI APYTUX MPH aHAJIN3E PE3yJIbTATOB ACATEIBHOCTY,

e IPUHUMATh ceOsl, TOHNMasl CBOU HEIOCTATKH U TOCTOMHCTBA,

e IPUHUMATh MOTHUBBI U aPT'YMEHTBI APYTUX MPH aHAJIN3E PE3yJIbTATOB ACATEIBHOCTHY,

e IPU3HABATh CBOE MPABO M MPABO APYTHX Ha OIIHOKH.

B mporecce nocTHKEHUS TMYHOCTHBIX PE3yJIbTATOB OCBOSHUS MPOrPaMMBbI IO (PU3HKE IS
YPOBHsI cpeaHero odmero oOpasoBaHus y OOyYarOIINXCsS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUIEKT, MPEIIONarar i c¢OpMUPOBAHHOCTS:

e CAMOCO3HAHUSI, BKJIFOYAIOIIErO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BUETh HAMPABJICHUS PA3BUTUS COOCTBEHHOM SYMOIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ceOe;

* CAMOPETyJUPOBAHUS, BKJTFOYAOLIIETO CaAMOKOHTPOJIb, yMEHHe NPUHUMATD
OTBETCTBEHHOCTb 3a CBOE IIOBEINEHHE, CIIOCOOHOCTb amamnTHPOBATBCS K SMOLMOHAIBHBIM
U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

e BHYTPEHHEH MOTHBALMH, BKJIIOYAIOLICH CTPEMJICHHE K JOCTHIKEHUIO LEIH U yCIexy,
ONTUMH3M, HHUIIHATUBHOCTh, YMEHHUE NIEHCTBOBATh, UCXOAS U3 CBOUX BO3MOXKHOCTEH,

e SMIATHH, BKIIOYANOLIEH CHOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSIHUE IPYTHX,
YUUTBIBATh €T0 NPU OCYIIECTBIEHUH OOIIEHNUs, CIIOCOOHOCTh K COYYBCTBHUIO U COTIEPEKUBAHUIO,

e COLMAJIbHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIIEHUS C JPYTUMHU
JFOIbMH, 3a00TUTBCSI, IPOSIBIIATD HHTEPEC U pa3peraTb KOH(PIUKTHL.

HNPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenust B 10 Kiacce mpenMeTHbIE pPe3yJbTaTbl Ha YIriyOJEHHOM YpPOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYHAIOLTUXCS YMEHHIH:

23



e IOHUMATh POJb (HU3UKK B 3KOHOMHYECKOW, TEXHOJOTHUYECKOH, 3KOJOTHYECKOH,
COLMANPHOW M JTHYECKOW cdepax MAeATENbHOCTH UYEeJNOBeKa, POJIb M MeCcTO (U3HKH B
COBPEMEHHOM HAay4YHOM KapTHHE MHpA, 3HAYEHHUE OMNMUCATENBHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENIbHOW W TPOTHOCTHYECKOW (YHKIMA (QU3MUecKOW TeOopuH — MEXaHHKH,
MOJIEKYJSIDHOW (U3UKH M TEPMOAUHAMUKH, POJb (U3NYECKON Teopur B (HOPMHPOBAHUU
NpeACTaBICHNH O (PU3NIECKON KapTHHE MUDA,;

e Pa3JIMUATh YCJIOBUS MPUMEHUMOCTH Mozeell (U3HMYECKUX Tesl M MPOLECCOB (SIBICHHI):
UHEepLMAIbHAasi CHUCTeMa OTCYéra, abOCONIOTHO TBEPAOE TEJNO, MaTepuaibHas TOYKa,
PaBHOYCKOPEHHOE [BI)KEHHE, CBOOOAHOE maaeHue, abCoNMOTHO yrpyras aedopmanms,
abCONMIOTHO ympyroe W aOCONIOTHO HEYNPYroe CTOJKHOBEHUs, MOIENH Tras3a, XKUAKOCTH U
TBEPAOrOo (KPHCTAJUIMUECKOr0) Tejla, WACANbHBIA Ta3, TOYEYHBIA 3apsAd, OMHOPOIHOE
3JIEKTPUYECKOE T0JIE;

e pazmuuaTh ycioBUs (TpaHMLBL, O00JACTH) NPUMEHUMOCTH (U3UYECKHX 3aKOHOB,
NOHMUMATh BCeoOIuil XxapakTep GyHIaMEHTaIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh UCTIOJIb30BaAHUS
YAaCTHBIX 3aKOHOB;

* AHAJTM3UPOBATH M OOBACHITH MEXaHMUYECKUE TPOLIECCHI U SIBJICHUSI, UCTIONB3YSl OCHOBHBIE
MOJIOXKEHUST M 3aKOHBI MEXAaHWKU (OTHOCHUTEIBHOCTh MEXaHWYECKOTO IBIXKEHHUs, (POPMYIIBI
KWHEMATUKA pPaBHOYCKOPEHHOI'O JBIDKEHMs, mpeoOpazoBaHust [amumes 1Isl CKOPOCTH U
nepeMenieHys;, 3aKkoHbl HbrOTOHA, NMPUHLUI OTHOCUTENbHOCTH [ anuies, 3aKOH BCEMHUPHOIO
TATOTEHHsI, 3aKOHBI COXPAHEHUsI UMIYJIbCA U MEXAHHMYECKOW SHEPTHHU, CBs3b PabOTBI CHIIBI C
U3MEHEHHEM MEXaHWYECKOH OHEPrHH, YCIOBUS PABHOBECHS TBEPAOrO TeNa), MPH 3TOM
UCIIOJIb30BaTh MAaTeMaTH4YeCKOe BbIpaKEHHE 3aKOHOB, YKa3blBaTb YCJIOBUS MNPUMEHUMOCTH
(bu3MYecKUX 3aKOHOB. MpeoOpa3oBaHuii [ amuies, BTOPOTO W TPEThero 3aKOHOB HBIOTOHA,
3aKOHOB COXPaHEHMs UMITYJIbCA U MEXaHUYECKON HHEPTUH, 3aKOHa BCEMUPHOTIO TSTOTEHUS,

e AHANM3UPOBATh U OOBSICHATH TEIUIOBBIC NPOLECCHI U SIBJICHUS, HCIOJb3Ys OCHOBHBIE
nonoxkeanss MKT u 3akOHBI MOJEKYJSIpHOW (U3UKM W TEPMOAMHAMHUKN (CBS3b [ABJICHUS
UEANBbHOIO ra3a co CpeAHeld KMHETUYECKON 3Hepruei TeIIOBOro ABUKEHUS U KOHLEHTpaLuen
€ro MOJIEKYJI, CBsI3b TeMIIepaTyphl BEIleCTBa CO CpelHel KHHeTHYeCKOW SHepruel TerioBOro
IOBUKEHMsI €r0 4acTHlLl, CBsI3b JABJEHHUsS HAEANbHOrO ra3a ¢ KOHLIEHTpalMel MOJEeKyJl U ero
TeMmnepaTypom, ypaBHeHue MenneneeBa—KnanelipoHa, nepBblii 3aKOH TEPMOAUHAMUKH, 3aKOH
COXPaHEHHMsT SHEPruH B TEIUIOBBIX MPOLECCax), MPH 3TOM HCIOJIb30BaTh MaTEMAaTUYECKOe
BbIpQKEHHE 3aKOHOB, YKas3blBaTb YCJOBMsS IPUMEHMMOCTH YypaBHeHuss MeHeneeBa—
KnaneiipoHa;

* AHAJIM3UPOBATH U OOBSACHSITH JICKTPUUECKUE SIBICHHUS, UCTIONb3YsI OCHOBHBIE TTOJOKEHUS
U 3aKOHBbI JJIGKTPOJMHAMHUKU (3aKOH COXPAHEHMs 3JIEKTPHUYECKOro 3apsina, 3akoH KyioHa,
MOTEHLHAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJIsA, IPUHLIUI CYyNEePIIO3ULIMHU SJIEKTPUUECKUX TOJeH,
IIPU 3TOM YKa3blBasl YCJIOBUS MPUMEHUMOCTH 3akoHa KysoHa, a Takke NMpakTU4YECKU Ba’KHBIE
COOTHOLIEHMS: 3akOHbI OMa 11 ydacTka LeNH U ISl 3aMKHYTON 3JIEKTPUYECKOHN LenH, 3aKOH
Jxoynsi—Jlenua, npasuia Kupxroga, 3akonsr @apazest st 3EKTPOIN3a),

e ONMUCHIBATh (PU3MUECKHE TPOLECCHl M SIBJICHHUS, WCIONB3Ys BEJIUUHHBL TEPEMELICHHUE,
CKOPOCTb, YCKOpEHHE, HMIYyJbC Tela WU CHUCTEMBbl TeJ, CHUJIa, MOMEHT CHJIbI, JaBlIEHHUE,
NOTEHIMAJbHAs OSHEPIHs, KWHETHYECKas HSHEPrHs, MeXaHWdecKas O»Heprus, padoTa CHIIBI,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE, CUjla TSAXKECTH, CUJIa YIPYTOCTH, CUJIa TPEHUs], MOILHOCTbD,
SHEpPrusl B3aMMONCHCTBHS Tena C 3eMuéii BOMM3M €€ TOBEPXHOCTH, JHEPrHsl YIpPYyrou
neopManuu TPY>KUHBL, KOJWYECTBO TEIUIOTHI, aOCOJIOTHAs TeMIeparypa Tena, pabota B
TEPMOIMHAMUKE, BHYTPEHHSSI SHEPrHsl MIEAJbHOTO OJHOATOMHOrO Trasa, padoTa HMAeabHOTrO
rasa, OTHOCHUTENbHAas BJIAXHOCTb Bo3ayxa, KIIJI wuaeanbHOro TEMIOBOrO ABUTATEl,
3JIEKTPUYECKOE T0JIe, HANPS)KEHHOCTD 3JIEKTPUUYECKOTO TMOJIsl, HAPSDKEHHOCTD I0JIs TOUEYHOIO
3apsa WK 3apsDKEHHOrO 1apa B BAKyyMe M B AUBJIEKTPUKE, MOTEHLMAI 3JIEKTPOCTATHIECKOrO
MOJIs,, Pa3HOCTb MOTEHIMANIOB, 3JIEKTPOJABIIKYILAS CHUJIA, CHJIA TOKA, HAMpsDKEHHE, MOIIHOCTD
TOKa, 3JIEKTpUYecKas €MKOCTb IUIOCKOTO KOHIEHCAaTOpa, CONPOTUBJEHHME ydacTKa LeNu C
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MOCJIEI0BATENBHBIM U MapajliebHbIM COEJUHEHNEM PE3UCTOPOB, SHEPTUsl AJIEKTPUUECKOTO MOJIs
KOH/IEHCATOpa,;

 OOBSICHATD OCOOEHHOCTH MPOTEKAHUsT (PU3NYECKHUX SIBJICHUH: MEXaHUYECKOE JIBHKCHHUE,
TEIUIOBOE IBW)KEHHE YACTHIl BEIIECTBA, TEIUIOBOC pPAaBHOBECHE, OPOYHOBCKOE IBHIKEHUE,
middysus, wucnapeHue, KUIIEHWE W KOHACHCALUS, IUIABJIEHHE U  KPHUCTAJUIM3ALUS,
HaNpPaBJIE€HHOCTb TeIUIONepeNaut, BJEKTpU3aLus Tes, SKBUIOTEHLHAJIbHOCTh IOBEPXHOCTH
3aps’KEHHOTO NTPOBOJHUKA,

e IPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTH OFHOH (PH3MUECKOW BEIMYMHBI OT IPYroil ¢
UCTIOJIb30BAaHMUEM NPSMBIX H3MEPEHHH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3yJbTaThl TONYyYEHHOH 3aBHCHMOCTH (DM3MYECKHX BEJWYMH B BUAE TPauKOB C y4érom
aOCOJTFOTHBIX MOTPELTHOCTEH U3MEPEHUH, IeNIaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHUS,

e IPOBOAUTH KOCBEHHbIE H3MepeHHUs] (U3NYECKHX BEJIUYMH, MNpPU O5TOM BBIOHpATH
ONTUMAJIbHBIH METOJ HM3MEPEHHUs], OLEHHBATh AaOCONIOTHbIE W OTHOCUTENbHBIE TOTPEIIHOCTH
NPSIMBIX ¥ KOCBEHHBIX U3MEPEHHIA;

e [IPOBOAAUTD OTIBITHI MO MPOBEPKE NMPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATh SKCIEPUMEHT,
co0upaTh SKCIEPHUMEHTAIBHYIO YCTAHOBKY, AHAJM3UPOBATh MOJYYEHHBIE PE3yJbTaThl U JENaTh
BBIBOJ] O CTaTyCe MPEeJIOKEHHON THITOTE3bL,

e coOmoaTe mpasmiia 0E30MacHOrO TPyda NPU MPOBENECHUH HCCIEIOBAHUN B pPaMKax
yueOHOro SKCIEePUMEHTa, TNpPAKTUKyMa W y4eOHO-HCCIEAOBATENIbCKOH U IPOEKTHOM
IESATEIBHOCTH C MCIIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPONUCTB M J1aOpaTOpPHOro 00OPYIOBAHHS,

e pelIaTh PacYETHBIEC 33/1a4H C SIBHO 33JaHHON M HESIBHO 3aJJaHHOH (PH3UYECKON MOAEIBIO:
Ha OCHOBAaHWHW aHAJM3a YCJIOBUS OOOCHOBBIBATH BBIOOP (HM3UHYECKOH MOIENH, OTBeHarouei
TpeOOBaHUSAM 3a7aud, NPUMEHSTb (POPMYJbL, 3aKOHBL, 3aKOHOMEPHOCTH M IIOCTYJAThI
¢u3ndeckux TEOpUH TPU UCIOJNB30BAHMM MATEeMAaTUYECKHX METONOB pEIICHUs 3ajad,
IIPOBOAMTh PACU€Tbl HAa OCHOBAHMHM MMEIOLIUXCS JAHHBIX, AHAJIM3UPOBATb pe3yJIbTaTbl U
KOPPEKTHPOBATb METO/IbI PEIIEHUs C YIETOM MOJYUEHHBIX Pe3yJIbTaToB;

e pelIaTh KaYeCTBEHHbIEC 3a1a4l, TPeOyroIue NMPUMEHEHHUs] 3HAHUI U3 pa3HBbIX Pa3lesioB
Kypca (U3HMKH, a TaKKe WHTErpalud 3HAHUH M3 APYTHUX NPEAMETOB €CTECTBEHHO-HAYYHOTO
LIMKJIA. BBICTPAUBATh JIOTUYECKYIO LIETIOUKY PACCYKAEHHUIl C OMOpOM Ha HM3y4eHHbIe 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS,

e UCTIOJIb30BaTh TEOPETUYECKHE 3HAHUS AJIsi OOBSACHEHHs] OCHOBHBIX NMPUHLHIIOB PabOTHI
U3MEPUTENbHBIX MPUOOPOB, TEXHUUECKUX YCTPOHCTB U TEXHOJOTHYECKUX MPOIIECCOB;

e IPUBOJIUTH TPUMEPHI BKJIAa POCCHUICKHUX U 3apyOeKHBIX yUEHBIX-(DH3UKOB B Pa3BUTHE
HAyKH, B OOBSICHEHHE TIPOLIECCOB OKPYIKAIOLIEr0 MUpPA, B PA3BUTHE TEXHUKH U TEXHOJOTU;

 AHAJIM3UPOBATh U OLICHUBATh IOCJIEACTBUS OBITOBOI M MPOU3BOACTBEHHOHN IEATEIILHOCTH
YeJIOBeKa, CBA3AHHON ¢ (PM3UYECKMMHU MPOLIECCAMH, C MO3UIUIA 3KOJIOTUYECKONH 0e30MacHOCTH,
MPEICTaBJIeHUH O pallMOHAJbHOM MPHUPOAOIONb30BAHUM, a TAKXKE€ Pa3yMHOM MHCIOJIb30BaHUU
JNOCTHKEHHUI HAYKU U TEXHOJIOTUH JJIsl TaJIbHEHIIero pa3BUTHS Y€JIOBEUECKOro OOIIeCTBa,

e IPUMEHSTH pa3M4yHble COCOOBI padoThl ¢ MHpOpMaLUe PU3NIECKOTO COAEPIKAHUS C
UCTIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMALMOHHBIX TEXHOJIOTHUH, MPH 3TOM HCHOJIb30BATH
COBpPEMEHHbIE WH(pOPMALMOHHBIE TEXHOJOTMH JIsi TIOWUCKA, NepepaboTKu W TMPEenbsBICHUS
yueOHOH ¥ Hay4HO-TIOMYJIIPHOH HMH(POpPMALIMK, CTPYKTYPUPOBAHHUS M  HMHTEPIPETALIH
uHpOpPMALIMK, TIONYYEHHOH W3 PAa3JIMYHbIX HMCTOYHUKOB, KPUTHYECKH aHAJIN3MPOBATH
NOJIy4aeMyt0 HH(GOPMALIMIO M OLIEHUBATH €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOLINX CSl 3HAHUH,
TaK U Ha OCHOBE aHAJIN3a NCTOUYHHKA HHPOpMALIUHY;

e MIPOSABJIATh  OPraHU3allMOHHBIE U  IIO3HABAaTEJbHbIE YMEHUS CaMOCTOSITEJIBbHOTO
npuoOpeTeHnst HOBBIX 3HAHUH B  MPOLECCE BBINIOJHEHUS NPOEKTHBIX W y4eOHO-
HCCIIEIOBATEIbCKIX PadoT;

e paboTaTh B TPYIIE C HCIOJHEHWEM pA3JHYHBIX COLMAJIbHBIX pPOJICH, IJIAHUPOBATH
paloTy Tpynmbl, PaMOHAIBHO pPACHPEAEISATh NESITEIbHOCTh B HECTAHOAPTHBIX CHUTYALUSX,
aZIeKBaTHO OLIEHMBATh BKJAJ Ka’KAOIO U3 YYaCTHUKOB IPYMIbl B pELIEHUE paccMaTpHUBaeMON
npoOJIeMBl,
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e IPOSIBJIATD ~ MOTHUBALMIO K  Oyaymeid  npodeCCHOHANIbHOW — OESTeNbHOCTH — TI0
CHEeLHUANTBHOCTAM (PU3NKO-TEXHUIECKOTO TPOQHIIS.

K xonuy oOyvenus B 11-12 Kiacce npeaMeTHBbIE Pe3yJbTaThbl HAa YIIyOJIEHHOM YpPOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYHAIOLTUXCS YMEHHIH:

e TIOHUMATb POJIb (PU3UKU B IKOHOMHYECKON, TEXHOJIOIMYECKOH, COLMAbHON U 3TUYECKOH
cepax nesITeTbHOCTH YEJIOBEKA, POJIb U MECTO (PH3UKH B COBPEMEHHON HAYYHOH KapTHHE MHUPA,
pOJb AaCTPOHOMHUU B MPAKTHYECKOW [ESTEJbHOCTH 4YeJNOBeKa W JaJbHEHIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUEHHE OITHCATENBbHOH, CHCTEMATHU3HPYIOLICH, OOBSICHUTEIbHONU U
MPOTHOCTUYECKON (DYHKUMN (DU3MUECKON TEOpUU — 3JEKTPOIUHAMUKH, CIEIUATBHON TEOPUU
OTHOCHUTEJIbHOCTH, KBAHTOBOW (u3MKH, ponb ¢usndeckol Tteopun B (HOPMHUPOBAHUU
NpeACTaBIeHUH O (U3NIECKON KapTHHE MUPA, MECTO (PH3UUECKOI KapTHHBI MUPa B 00LIEM psiny
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHUH O MPHUPOE,

e Pa3JIMUATh YCJIOBUS MPUMEHUMOCTH Mozeell (PU3MYECKUX TeNl M MPOLECCOB (SIBICHHI):
OJHOPOIHOE 3JEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TOJs, FAPMOHUYECKHE KOJeOaHws,
MaTEMaTHYECKUI MAasTHUK, HICANbHBI TMpPYy)KUHHBIH MAasTHUK, TapMOHUYECKHUE BOJIHBI,
uAeanbHblil KojebaTe pbHbId KOHTYp, TOHKAas JIMH3a, MOJEJel aToMa, aTOMHOrO sapa W
KBAaHTOBOM MOJIEJIN CBETA,

e pazmuuaTh yciaoBUs (TpaHMLBL, O0JACTH) NPUMEHHMOCTH (PU3MUYECKHX 3aKOHOB,
NOHMMATh BCeoOIuil XapakTep (yHIaMEHTaIbHBIX 3aKOHOB U OIPAaHHMYEHHOCTh HUCIIONBb30BAHUS
YAaCTHBIX 3aKOHOB,

e AHANM3UPOBATh U OOBSICHATH SJIEKTPOMATHUTHBIC MPOLECCHl M SIBJICHHS, HCIIONb3YS
OCHOBHBIE TTOJIOKEHUSI M 3aKOHBI 3JIEKTPOJUHAMHUKH U CHEIHUATBHONH TEOPUH OTHOCHTEIBHOCTH
(3aKOH COXpaHEHUs] J3JEKTPUYECKOro 3apsina, cmia Awmmnepa, cuia JlopeHma, 3akoH
3NEKTPOMArHUTHONW WHAyKUWH, mnpasmwio JleHna, ces3p DJIC caMOMHAYKIUH B 3JEMEHTE
ANIEKTPUUECKON LEMH CO CKOPOCTHI0 M3MEHEHUs] CHIIbI TOKa, MOCTYJAThl CHEHaIbHONH TEOpHU
OTHOCHUTEJIbHOCTH DUHINTEHHA),

* AHAJIM3UPOBATh M OOBSICHATH KBAHTOBBIE MPOLECCHI U SIBJICHHS, UCTIOb3YS MOIOKEHUS
KBaHTOBOH ¢u3uku (ypaBHeHHe DHHIITEHHA 1 poTorddexTa, mepBrlii U BTOPOH MOCTYJIATHI
bopa, mnpuHUMI CcoOTHOWIeHWs] HeomnpenenéHHocTel ['eit3eHOepra, 3aKOHbI COXpPaHEHHS
3apSAOBOTO M MAacCOBOTO YHCEN M SHEPrUM B SACPHBIX PEAKLHUSAX, 3aKOH PaJHOAKTHBHOTO
pacmana),

e ONMHUCHIBATh (PH3MUECKUE MPOLIECCHl U SBJICHHS, UCIIONb3Ysl BEJIUUMHBL HANpPsHKEHHOCTD
ANIEKTPUYUECKOTO TOJS, TMOTEHIHAT 3JIEKTPOCTATHUECKOTO TIOJs, PAa3HOCTb ITOTEHLIUAJIOB,
ANEKTPOABMKYINAS CHJIA, WHAYKLUS MarHUTHOTO IIOJISi, MAarHUTHBIA TOTOK, cuia Awrepa,
UHIYKTHUBHOCTh, JJIGKTPOABIDKYINAS CHJIA CAMOMHAYKLHUH, O3HEPrus MArHUTHOIO IIOJIS
NPOBOJHHUKA C TOKOM, PEJSITUBUCTCKUI MMITYJIbC, TTOJIHASI SHEPTHUS, SHEPTUsl TIOKOs1 CBOOOIHOMN
YaCTHULIbL, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO | 3aPsifl SIAPA, SHEPTHSI CBSAZH SIAPA;

e OOBSICHATD OCOOEHHOCTH TPOTEKaHUs (PUINYECKUX SBICHHMHA: 3JIEKTPOMArHUTHAsS
UHIYKIHS, CAMOMHIYKIHS, PE30HAHC, UHTePPEPEHINs BOJH, AU(PaKIHs, AUCTIEPCHs], TTOTHOE
BHyTpeHHee oTpaxkenue, porosnekrpudeckuii 3gdext (hotorddexr), amvda- u dera-pacnambi
sAaep, raMMa-usNydeHue spep, (PU3MUecKue MPHHLMUIBI CIIEKTPAJIbHOTO aHamu3a W pPadoThI
nasepa,

e ONIPENENATh HANpaBJIEHUE WHAYKLUWH MAarHUTHOTO MOJIS MPOBOJHHKA C TOKOM, CHIIBI
Awmrnepa u cunsl JlopeHua,

e CTPOUTH W300pakeHHWe, CO37]aBa€MO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30H, W
PaCCUHTBIBATD €0 XapaKTEPUCTHKHY,

e IPUMEHSTh OCHOBOMNOJArafoIlie ACTPOHOMHUECKHE MOHSATHUS, TEOPUU M 3aKOHBI IS
aHanm3a W OOBSICHEHMs (PU3MUYECKUX TMPOLIECCOB, MPOMCXOMAIINX B 3BE3/AX, B 3BE3IHBIX
CHCTEMAax, B MEKIAJaKTHUECKOW Cpene; MBIKEHHs HEOECHBIX TeJ, 3BOJIONMU 3BE3N U
Bcenennoi,
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e IPOBOJAUTH HCCJIECOBAHUE 3aBHCUMOCTEH (PU3NYECKUX BEIMYHH C HCIIOJIb30BAaHHEM
NpPSMBbIX U3MEPEHUH, MpH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATb pPE3yJIbTAThI
MOJIYY€HHOW 3aBHCUMOCTH (PU3UUYECKHUX BEJIMYUH B BHUAE IpadUKOB C yuéTOM abCONFOTHBIX
MOTPEIIHOCTEN N3MEPEHHIA, AeJIaTh BEIBOABI 10 PE3yJIbTaTaM HUCCIEIOBAHMS,

e IPOBOAUTH KOCBEHHbIE H3MepeHHUs] (U3NYECKHX BEJIUYMH, MNpPU O5TOM BBIOHPATH
ONTUMAJIbHBIA METOJl HM3MEPEHHUs], OLEHHBATh AaOCONIOTHbIE W OTHOCUTENbHBIE MOTPEIIHOCTH
NPSIMBIX ¥ KOCBEHHBIX U3MEPEHHIA;

e IPOBOJUTD OIBITHI IO MPOBEPKE MPEIJIOKEHHON TUIMOTE3bI IJIAHUPOBATh SKCIIEPHMEHT,
cobupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, AHAJM3UPOBATh MMOJyYEHHBIE PE3yJIbTaThl U JENaTh
BBIBOJI O CTaTyCe MPEIIOKEHHON THITOTE3H,

e OMMUCBIBATH METOJIbI MOJyYEHHsT HAYYHBIX ACTPOHOMHYECKHX 3HAHHIA,

e cOOMmoOaTh mpaBmiia OE30MacCHOrO TPyda NPU MPOBEACHUU HCCIENOBAHMA B paMKax
yueOHOro SKCIEePUMEHTa, NpPAKTUKyMa U  y4eOHO-HCCIIEAOBATENIbCKOH W IPOEKTHOM
IESTEeIBHOCTH C MCIIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPONUCTB B Ja0OPaTOPHOTro 00OPYIOBAHHS,

e pelIaTh PacYETHBIEC 33/1a4H C SIBHO 33JJaHHON M HESIBHO 3aJJaHHOH (PM3UYECKON MOAEIBIO:
Ha OCHOBAaHUU aHAJIN3a YCJIOBUS BBIOMPATh (DU3UYECKHE MOJENH, OTBeHarolIue TPeOOBAHUSIM
3a1a4u, IPUMEHSTh (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH H MOCTYJIAThl (PU3HUECKUX TEOPUH MPU
UCTIOJIb30BAaHMH MaTeMaTHUYECKUX METOOB PEIIEHUs 3a/1a4, IPOBOANTH PAacuéThl HA OCHOBAHUHU
UMEIOIUXCSl JTaHHBIX, AHAJIU3UPOBATh PE3YJbTaTbl U KOPPEKTUPOBATH METOABI PELICHHS C
yUETOM TOJTYYEHHBIX PE3yJIbTaTOB,

e pelIaTh KaYeCTBEHHbIEC 3a1a4M, TPeOyroIue NMPUMEHEHHs] 3HAHUI U3 pa3HBbIX Pa3lesioB
Kypca (U3HMKH, a TaKKe WHTErpalud 3HAHWUH M3 APYTHUX NPEAMETOB €CTECTBEHHO-HAYyYHOTO
[[UKJIa. BBICTPAWBATh JIOTUYECKYIO LIEMIOYKY PACCYXXIEHUH C OMOpOH Ha W3y4YeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS,

e UCTIOJIb30BaTh TEOPETUYECKHE 3HAHUS AJIsi OOBSACHEHHs] OCHOBHBIX MPUHIHUIIOB PabOTHI
U3MEPUTENbHBIX MPHUOOPOB, TEXHUUECKUX YCTPOHCTB U TEXHOJOTHYECKUX MPOIIECCOB;

e IPUBOJIUTH TIPUMEPHI BKJIAA POCCHICKHUX U 3apyOeKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE
HAyKH, B OOBSICHEHHE TIPOLIECCOB OKPYIKAOLIEr0 MUpPA, B PA3BUTHE TEXHUKH U TEXHOJIOTH;

* AHAJIM3UPOBATh U OLICHUBATbH ITOCJIEACTBUS OBITOBOI M MPOU3BOACTBEHHOHN 1EATENIEHOCTH
YeJIOBeKa, CBA3aHHOW ¢ (DM3UYECKUMH MPOIECCAMHU, ¢ MO3ULUN 3KOJIOTHYECKON 0e30MacHOCTH,
NPEACTaBICHUH O PALMOHAIBHOM NPHUPOAONOIB30BAHNH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUU
IOCTIDKEHUH HAYKH U TEXHOJIOTHH /IS AIbHEHIEro pa3BUTHS YEJIOBEYECKOro OOIIEeCTBa;

e IPUMEHSTH Pa3M4yHbIe CIIOCOOBI paboThl ¢ MHpOpMaunel PU3NIECKOrO COAEpPKAHUS C
UCTIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJIOTHUH, MPH 3TOM HCHOJIb30BAThH
COBpPEMEHHbIE WH(pOPMALMOHHBIE TEXHOJOTMH JJIsi TIOUCKA, MepepaboTKH W TNPEenbsBICHUS
yueOHOH ¥ HAay4YHO-TIOMyJSIpHOH WH(pOpPMALUU, CTPYKTYPUPOBAHMA U  HUHTEPIIPETALIH
uHpOpPMALIMK, TOJYYEHHOH W3 pPAa3JIMYHBIX HCTOYHUKOB, KPUTHYECKH aAHAJIN3UPOBATH
NOJIy4aeMyt0 HH(GOPMALMIO M OLIEHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOLINX CSl 3SHAHUH,
TaK U Ha OCHOBE aHAJIN3a NCTOUYHHKA HH(POpMALIUHY;

e IPOSIBJIATD ~ OPTaHM3ALMOHHbIE U  TO3HABATEIBHBIE YMEHHUS  CaMOCTOSITEIHLHOTO
npuoOpeTeHnst HOBBIX 3HAHWH B TIPOLECCE  BBIMOJIHEHUS TNPOCGKTHBIX U y4eOHO-
HCCIIeIOBATEIbCKIX PadoT;

e paboTaTh B TPYIIE C HCIOJHEHUEM pA3JHUYHBIX COLMAJIbHBIX pPOJICH, IMJIAHUPOBATH
paloTy Trpynmel, PaMOHAIBHO pPACHPEAENSATh NEITENbHOCTh B HECTAHAAPTHBIX CHUTYALHUSX,
aIeKBaTHO OLIGHWBATh BKJIAJ KaKAOTO M3 YYACTHUKOB IPYMIBI B PELICHHE paccMaTphUBacMOM
npoOIeMsl,

e IPOSIBJIATD ~ MOTHUBALMIO K  Oyaymed  npodeCCHOHANIbHOW — OESTeNbHOCTH 110
CHEeLHANTBHOCTAM (PU3NKO-TEXHUIECKOTO TPOQHIIS.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJTACC
Ne HaumeHoBaHue pa3aenoB U TEM MPOrpaMMbl KonuuecTso yacos DnekTpoHHble (LU POBBIE) 0Opa3OBATEIHHBIE
n/n Bcero|  KourtponbHble IMpakTHueckue pecyperl
padoThI padoThI
|Pasz(e.11 1.IloBTOpEHHE
|1.1 ||HOBTOpeHI/Ie marepuana 9 xnacca || 4 || || ||

[Pazzen 2. HAYUHBII METOJI TO3HAHUSI TPUPO/IbI

|2.l ||Haqubn?1 METOJ ITO3HAHUSL [IPUPOLBI || 6 || || ||
|I/IToro 10 pasgeny || 6 ||

IPazaen 3. MEXAHUKA

|3 1 ”KI/IHeMaTI/IKa || 10 || 1 || ||
|3.2 ||I[I/IHaMI/H<a ” 10 ” || ||
|3 3 ”CTaTI/IKa TBEPAOTO TENA || 5 || 1 || ||
|3.4 ||3aKOHbI COXPAHEHHs B MEXAHUKE || 10 || 1 || ||
|I/IToro 10 pasgeny || 35 ||

|Paszle.11 4. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMHUKA

|4. 1 ”OCHOBbI MOJIEKYJIAPHOKMHETUYECKOU TEOPUHN || 15 || 1 || ||

|4.2 ”TepMOI[I/IHaMI/IKa.Tel'IJ'IOBbIe MAalllHbI || 20 || 1 || ||

4.3 ||ArperaTHbie cocTosiHUs BemecTBa. Pa3oBbie 14 1

NepexoIbl

|I/IToro 10 pasgeny || 49 || |
[Pazaen 5. DJEKTPOJAMHAMUKA |
|5.1 ||3neKTquec1<oe noJne || 24 || 1 || || |
|5.2 ”HOCTOS[HHbIﬁ 3JIEKTPUYECKHUH TOK || 24 || 1 || || |
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Ne HaumeHoBaHue pa3aenoB U TeM MPOrpaMMbl | KonuuecTso yacos | DnekTpoHHble (LU POBBIE) 0Opa3OBATEIHHBIE
n/n Bcero| KontposbHbie [MpakTuueckue pecypebl
paboThI padoThI
|5.3 ||T01<1/1 B Pa3JIMYHBIX Cpenax || 6 || || || |
|I/IToro 10 pasgeny || 54 || |
[Pasnen 6. PUSHYECKUI IPAKTUKYM |
|6.l ||CI)H3quCKHﬁ MIPAKTUKYM || 16 || || 16 || |
|I/IToro 110 pasjeny || 16 || |
|PesepBHoe BpeMs || 16 || || || |
|OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME || 180 || 8 [ 16 [ |
11 KJIACC
Ne n/n||HaumeHOBaHMe pa3aesioB U TEM MPOrPAMMBI Konnuectso yacos DnektponHHble (LUPPOBBIE) 0Opa3OBaATEIHHBIC
Bcero|  KonTponbHbie [MpakTHueckue pecyperl
padoThI paboThI
[Paszea 1. DJIEKTPOJAMHAMHUKA |
|l.l ”MaFHI/ITHOG oJIe || 15 || 1 || || |
|l.2 ||3neKTp0MarHI/ITHa$[ WHIy KLU ” 15 ” 1 ” ” |
|I/IToro 10 pasgeny || 30 || |
[Pasnen 2. KOJTEBAHUSA W BOJIHBI |
|2.l ||MexaH1/1qec1<1/Ie KosebaHus || 12 || || || |
|2.2 ||3.]'IeKTpOMaFHI/ITHbIe KonebaHus || 14 || || || |
23 MexaHU4ecKue U 3J1E€KTPOMArHUTHBIC 14 1
BOJTHBI
|I/IToro O pazaeny || 40 || 1 || || |
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Ne ni/n|{HanmeHnOBaHME pa3ienoB 1 TEM NPOTrPaMMbl |

KomnnuecTBo yacos

OnextpoHHble (LUPPOBBIE) 0Opa3OBaTEIHHBIC

Bcero||  KonTponbHbie [NpakTuueckue pecypeel
paboThI padoThI

|PesepBHoe BpeMsl || 2 ||

OBLIEE KOJIMYECTBO YACOB I10 72 3
[MTPOI'PAMME

12 KUIACC

Ne HaumenoBanue pasfesnos U TeM NPOrpamMmbl KonunuecTBo uacos | DnexTponHbIe (U POBBIE)
n/n Bceero|| Koutponbhbie || Ipaktuueckue obpasoBatelibHbIe PecypCbl

paboThI padoThI

[Pasaen 1. KOJTEBAHHSI M BOJTHBI
1.1 |Onruxa | 25 | 1 | |
|I/IToro O pazaeny || 25 ||

|Paszle.11 2. OCHOBBI CIIEITUAJIBHOU TEOPUHA OTHOCHUTEJIBHOCTH

|

|

|

|
2.1 [Ocrose CTO 75 | ] || || |
|I/IToro 10 pasgeny || 5 || |
[Paszen 3. KBAHTOBAS ®U3HKA |
|3.l ||Kopnyc1<yns[pHo-BonHOBoﬁ Oy aJIU3M || 15 || 1 || || |
3.2 ||®usnxa aroma | 10 | 1 | | |
|3.3 ||CI)1/131/H<a ATOMHOTO SIAPA Y 3JIEMEHTAPHBIX YaCTHL] || 7 || || || |
|I/IToro 10 pasgeny || 32 || |
|Pasz(e.11 4. JJIEMEHTBI ACTPOHOMUUN U ACTPOOUIUKU |
|4.l ||3neMeHTbl ACTPOHOMHH U acTPOPU3NKU || 12 || || || |
|I/IToro 10 pasgeny || 12 || |
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Ne Haumenosanue pa3aenos U TeM NPOrpaMMBbl

KonnuectBo yacos

DnexTponHbIe (U POBBIE)

n/n Bcero|| Koutponbhbie || Ipakrtuueckue o0pasoBatelibHbIe PecypCbl
padoThI paboThI

[Pasnen 5. PUSHYECKUI IPAKTUKYM |
|5.l ”CI)I/ISI/I"IGCKI/Iﬁ MPAKTUKYM || 16 || || 16 || |
|I/IToro O pasaeny || 16 || |
IPazaen 6. OBOBIIAIOIIEE IOBTOPEHUE |
6.1 ||CucremaTuszanus u 0000IIEHNE TPEIMETHOTO COEPIKAHMSI U OTIbITA 10

AeSATeNbHOCTH, TPUOOPETEHHOTO NPH M3ydeHUH Kypca ¢pusukn 10 — 11

KJIACCOB
|I/IToro O pazaeny || 10 || |
|PesepBHoe BpeMsl || 5 || || || |
|OBIIEE KOJUYECTBO YACOB I10 [IPOTPAMME | 105 | 4 | 16 | |
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MHOYPOYHOE IIVIAHUPOBAHUE

10 KVIACC
Ne Tema ypoxka | KonuyecTBo yacos | Jara DJIEKTPOHHBIE
n/n Bcero|| Kontponbheie || [TpakTuueckue || H3YTCHIA uupposbre
paGoThI paGoTHI oOpa3oBaTeNbHbIC
pecypchl
| 1 ||HOBTOpeHI/Ie. OCHOBHBIE 3aKOHBI MEXaHUYECKOTO ABHUKEHUS || 1 || || || || |
| 2 ”HOBTOpeHI/Ie. OcHosHble noHsATHss MKT || 1 || || || || |
| 3 ”HOBTOpeHI/Ie. OCHOBHBbIE Ia30BbI€ 3aKOHBI || 1 || || || || |
| 4 ||HOBTOpeHI/Ie. OcCHOBHbBIE 3aKOHBI JIEKTPOCTATUKHU || 1 || || || || |
| 5 ”CDI/ISI/IKa — (pyHmameHTanpHAs HAyKa O MPHUPOLE || 1 || || || || |
| 6 ||HaqubH?1 METOJ MMO3HAHUS U METOJIbI UCCIIEAOBAHMS (PU3MUECKUX SIBJICHUIN || 1 || || || || |
7 ||9xcnepuMeHT U Teopus B IpoLecce Mo3HaHus npupoabl. Habmonenue u 1
SKCIIEPUMEHT B (QH3HKe
| 8 ||C1'IOCO6bI U3MepeHus: PU3NUECKUX BEITHINH || 1 || || || || |
AOGCONIOTHAS M OTHOCHUTEJBbHAS MOTPEIIHOCTH U3MEPEeHUH (Pr3rmuecKux 1
BEJIMYNH
10 |Mognenuposanue B ¢pusuke. Ponp u mecto pusuku B GoOpMUpOBAHUU 1
COBPEMEHHOIN HAYYHOU KapTHUHBI MUPA, B IPAKTUYECKON AEATEIbHOCTH
o el
11 |[Mexanuueckoe asmxkeHue. Cructema orcuera. OTHOCUTENBHOCTD 1
MexaHu4eckoro aeuxkenus. [Ipsmast u oOpaTHast 3amaun MEXaHUKU
12 |[Paguyc-BeKTOp MaTepHaIbHON TOUKH, €r0 MPOEKLIMY Ha OCH KOOPAUHAT. 1
Tpaexropus. [Tepememenne. Cxkopocts. X mpoekunu Ha OCH KOOPAUHAT
13 ||PaBHOMepHOE mpsiMOIMHEHHOE ABIKeHHe. | paduyeckoe onmcanne 1
PaBHOMEPHOTO MPSIMOJIMHENHOTO IBUKEHUS
| 14 ”CJ‘IO)KGHI/IG nepeMeIeH i U CKopocTeid. Pemenue 3anay || 1 || || || || |
| 15 ||HepaBH0MepHoe IBHKEeHHE. MTHOBEHHAs1 CKOPOCTh. Y CKOPEHHE. || 1 || || || || |
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Ne Tema ypoxka | KonuyecTBo yacos | Jara DJIEKTPOHHBIE
n/n Bcero|| Kontponbhbie || [Tpaktuueckue || A3YTCHIA uupposbre
paBoTHI paBoTHI oOpa3oBaTeNbHbIC
pecypehl
||HpﬂMonHHeﬁHoe IBUKEHUE C ITOCTOSIHHBIM YCKOPEHUEM || || || || ||
16 |['paduueckoe onucaHue MPSIMOIMHEHHOTO IBHXKEHHS C TIOCTOSIHHBIM 1
YCKOpPEHUEM
17 ||Ceobonnoe naneHue. Y ckopeHne CBOOOIHOTO MafeHus. 3aBUCUMOCTD 1
KOOPZMHAT, CKOPOCTH, YCKOPEHHSI OT BPEMEHHU U UX rpaduku
18 ||I[BI/I>KeHI/Ie Tena, OPOIIEHHOTO MO YIJIOM K TOPH30HTY || 1 || || || ||
19 |[KpuBosuHeiiHOe nBUXKEHUE. [[BHKEHNE O OKPYKHOCTU. YTJIOBas U 1
nuHelHas ckopocTs. [lepuon u yacrora. LieHTpoCcTpeMUTENIBHOE U TOJTHOE
YCKOpEHUe
20 ||K0HTpoanas[ padora no reme "Kunemarnka" || 1 || 1 || || ||
21 |[IIepsbiit 3akoH HeroToHa. MHEpUManbHble cucteMbl orcuéra. [Ipuanun 1
OTHOCHUTENBHOCTH | anunes. HemnepuuanbHble CUCTEMBI OTCYETA
22 ||C1zma. PasnopelicTyroimas cuna. Bropoi sakon Herotona. Macca || 1 || || || ||
23 ||B3aI/IMO,[[eI7ICTBI/Ie tes1. Tpernii 3akoH HeroTOHA || 1 || || || ||
24 |[IpuHuun cynepno3unuu cuil. PemeHue 3a1a4 Ha NPUMEHEHHE 3aKOHOB 1
HreroToHa
25 ||3aK0OH BCEMUPHOTO TATOTCHHSI. DKBUBAJEHTHOCTh IPABUTALIMOHHON U 1
WHEPTHOU MacChl
26 ||C1/1J1a TSDKECTU M YCKOPEHHE CBOOOHOTO MaeHUs || 1 || || || ||
27 ||ABmkeHne HEOECHBIX TEJT U UX UCKYCCTBEHHBIX CIIyTHHKOB. IlepBas 1
KOCMHU4ecKasi CKopocTb. 3akoHbl Kemnsepa
28 ||C1xma ynpyroctd. 3akoH ['yka. Bec Tena || 1 || || || ||
29 ||Cuna Tpenus. [Ipupona u Buasl cun TpeHus. [{BikeHre B )KUAKOCTH U raze|| 1

C Y4€TOM CHUJIbI CONPOTUBIIEHUSI CPELbI
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Ne Tema ypoxka | KonuyecTBo yacos | Jara DJIEKTPOHHBIE
n/n Bcero|| Kontponbhbie || [Tpaktuueckue || A3YTCHIA uupposbre
paBoTHI paBoTHI oOpa3oBaTeNbHbIC
pecypehl
30 ||I[aBJIeHI/Ie. I'mppocratndeckoe naenenue. Cuna Apxumena || 1 || || || ||
31 ||A6comoTHo TBepaoe Teno. [locTymareapHOe U BpalaTeIbHOE IBIKEHUE 1
TBEPJIOrO Tea
32 ||M0MeHT CUJIbI OTHOCUTENBHO OCH BpateHus. [1nedo cumbl || 1 || || || ||
33 ||CnoxeHue cui, NPUIIOKEHHBIX K TBepaoMy Teny. LleHTp TsbkecTu Tena. 1
Y coBusl paBHOBECUs TBEPAOro Tena. Bunbl paBHOBECHS
34 ||PemeH1/Ie 3amad || 1 || || || ||
35 ||K0HTpoanas[ padora no reme "lnnamuka. Ctatuka TBepaoro rena" || 1 || 1 || || ||
36 |[AMmynbc MaTepHaNbHON TOYKH, CHCTEMBI MaTEPUANBbHBIX TOUEK. LIeHTp 1
MacC CUCTEMbI MaTEPHUAIBHBIX TOUEK. Teopema O ABHKEHUH LIEHTPa Macc
37 |Mmmynbce cuiibl U U3MEHEHUE UMITYJIbCA Tesa. 3aKOH COXPaHEeHUs] 1
uMIysbca. PeakTuBHOE NIBHKEHME
38 |[MoMeHT uMIyjabca MaTepuaibHON ToUKU. [IpencraBienue o COXpaHeHUU 1
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISIX
39 ||PemeH1/Ie 3amad || 1 || || || ||
40 |[PaboTa cuibl HA MAJIOM U Ha KOHEYHOM TiepemMeriennn. I papudeckoe 1
npeacTaBiIeHne paboThI CHITBL. MOITHOCTD CHIIBI
41 |Kunernueckas sHeprusi. Teopema 00 H3MEHEHUN KUHETHYECKOH SHEPTHU 1
MaTepHATbHON TOUKH
42 |[loteHunanbHBIE U HEMOTEHUHANbHBIE CHIIBL 1lOoTeHIIMaIbHAas SHEPTHSL. 1
BTopast kocmMu4eckast CKOpoCTb
43 |[TpeTbst KocMuuecKast CKOPOCTh. CBs3b pabOThI HEMTOTEHIIMATBHBIX CHII C 1
M3MEHEHHEM MEeXaHUYeCKOM SHEPTUH CUCTEMBbI TeJl. 3AKOH COXpaHEHHUs
MEXaHUYECKOU SHEPTUU
44 ||anyme 1 HEYNpyrue CTOJKHOBEeHUs. Y paBHeHue bepnymm nis || 1 || || || ||
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cucteMbl. BHemnue u BHyTpeHHue napametpel. Ilapamerper T/1 cuctemel

Ne Tema ypoxka | KonuyecTBo yacos | Jara DJIEKTPOHHBIE
n/n Bcero|| Kontponbhbie || [Tpaktuueckue || A3YTCHIA uupposbre
paBoTHI paBoTHI oOpa3oBaTeNbHbIC
pecypehl
| ||I/Ineaan01?1 JKAIKOCTH || || || || || |
| 45 ||K0HTpoanas[ pabota 1o Teme "3aKOHbI COXPaHEHHsI B MEXaHUKe" || 1 || 1 || || || |
46 |Pa3BuTHe npeacTaBiIeHU O npupoe TeroTel. OCHOBHBIC MOJIOKEHUS 1
MKT. {uddysus. bpoyHOBCKOE nBMKEHHNE
47 ||Ctpoenue ra3oo0pa3HbIX, KUIKUX U TBEPABIX TNl XapaKkTep IBUKCHUS U 1
B3aUMOJICMCTBUS YaCTHUL] BELIECTBA
48 |Macca u pazmepsl MosiekyJ (aromoB). Komnuectso Bemectsa. [locrosiHHast || 1
ABOraapo
| 49 ||TeMnepaTypa. Tennosoe pasHosecue. Ilkana Llenbcus || 1 || || || || |
| 50 |[Pemenne sana L1 | | | |
| 51 ||I/Iz[eaanbn?1 ras. I'a3oBble 3aKOHBI || 1 || || || || |
| 52 ||YpaBHeHI/Ie Menneneesa-Knaneiipona. Pemenue 3anau || 1 || || || || |
| 53 ||A6COJ'IIOTHa$I TeMneparypa. 3akoH JlaibToHa || 1 || || || || |
| 54 ||H30npouecc1,1 B MI€aJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA || 1 || || || || |
| 55 ||Fpa(1)nqecxoe TIPEACTABIEHNE H30NPOLIECCOB: H30TEPMA, U30X0pa, n3o0apa || 1 || || || || |
| 56 ”OCHOBHOG ypasHeHue MKT || 1 || || || || |
| 57 |[Pemenne sana L1 | | | |
58 ||CBs3p aOCOMOTHOM TeMIepaTypbl TEPMOIUHAMHYECKONW CHCTEMBI CO 1
CpenHel KHHETHYECKON SHEePruel MOCTyNaTeIbHOIO TEMIOBOIO JBUKEHUS
€€ yacTull
| 59 ||O606H.I€HI/I€ U cucTeMaTusauus 3Haunii no teMme "Ocuossl MKT" || 1 || || || || |
| 60 ||K0HTpoanas[ padora no reme "OcHoBbl MKT" || 1 || 1 || || || |
61 |[TepmogmHamuueckasi cuctema. 3aJaHue BHEIMHUX ycaoBui ayst T]] 1
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Ne Tema ypoxka KonuyecTBo yacos | Jara DJIEKTPOHHBIE
n/n Bcero|| Kontponbhbie || [Tpaktuueckue || A3YTCHIA uupposbre
paBoTHI paBoTHI oOpa3oBaTeNbHbIC
pecypehl
KaK CpefiHMe 3Hau€HUs BEJIMYMH, OMUCBIBAIOINNX €€ Ha
MHUKPOCKOIUYECKOM YPOBHE
62 |[Hynesoe Hauano TepmonuHamuku. CaMonpousBosibHas penakcauus T 1
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
63 |[Mogaenb uieanbHOro ra3a B TEpMOJAMHAMUKE. Y CJIOBUSI IPUMEHUMOCTH 1
5TON MOAEIU
64 |[Ypasnenue Menpaeneesa-Knanelipona u BelpaXeHUE AJI1 BHYTPEHHEN 1
SHepruu
65 |[BepaskeHue 1J1s1 BHYTPEHHEN SHEPIrUU OJJHOATOMHOI'O MI€AJIbHOIO rasa. 1
KBazucraTuueckue U HeCTaTUUECKHUE MIPOLECChI
66 |OnemenTapHas paboTa B TepMOgMHAMUKE. BhraucneHne padoThl 1Mo 1
rpaduky nporecca Ha pV-guarpamMme
67 |Temnomnepenaua kak crocod u3MeHeHus1 BHyTpeHHel sHeprun T/] cucremsr|| 1
6e3 coBepiIeHus paboThI
68 ||K0HBeKLu/Is[, TEIUIONPOBOIAHOCTD, U3TYYEHUE || 1 || || || ||
69 |[KonmuuecTBo TEmIOTHL. TemIOEMKOCTD Tea. Y AeabHast U MOJIsIpHast 1
TEMJIOEMKOCTH BelllecTBa. Y ieJibHas TeIIoTa CropaHysl TOIINBA
70 ||PacqéT KOJIMYECTBA TEILUIOTHI IPU TEIUIONEpenaye || 1 || || || ||
71 ||HOH$ITI/Ie 00 agnabaTHOM mporecce. [lepBriil 3aKOH TEPMOANHAMUIKHI || 1 || || || ||
72 |[Konu4ecTBO TEIUIOTHI M padoTa KaKk Mepbl U3MEHEHHsI BHYTPEHHEH 1
>Heprun T/l cuctembl
73 |[BTOpoii 3aKOH TEPMOAUHAMUKH JIs1 PABHOBECHBIX 1 HEPABHOBECHBIX 1
nporeccoB. HeoOpaTHMOCTh MPUPOIHBIX MPOLIECCOB
74 ”HpI/IHLII/Il'IbI JlercTBUsA TenaoBbIx MaruH. KI1J] || 1 || || || ||
75 ||MaKc1/1Maanoe s3Hauenue KIIJI. Hukn Kapnao || 1 || || || ||
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Ne Tema ypoxka | KonuyecTBo yacos | Jara DJIEKTPOHHBIE
n/n Bcero|| Kontponbhbie || [Tpaktuueckue || A3YTCHIA uupposbre
paBoTHI paBoTHI oOpa3oBaTeNbHbIC
pecypehl
76 ||PemeH1/Ie 3amad || 1 || || || ||
77 ||[9xonoruyeckue acleKThl HCMONb30BaHUS TEIUIOBBIX ABUTaTENeH. 1
Tennosoe 3arpsi3HEHNE OKPYKAOLIEH CPenbl
78 ||PemeH1/Ie 3amad || 1 || || || ||
79 ||O600menne n cucTeMaTu3aus 3HaHUH 10 TeMe " TepMoTuHaAMHKa. 1
Tennosble MalMHbI"
80 ||K0HTpoanas[ padora o reme "TepmonuHamuka. TernaoBbie MaIuHbI" || 1 || 1 || || ||
81 |[[TapoobpasoBanue n koHAeHcanws. Mcnapenne u Kunenue. Y genpHast 1
TEIUIOTa NMapooOpa3OBaHUS
82 |[HaceilmeHHbIE 1 HEHACHILIEHHBIE Napbl. KauecTBeHHast 3aBUCHMOCTb 1
IJIOTHOCTHU U AaBJIEHHUS HACBILIIEHHOI'O NIapa OT TEMIIEPaTyphbl, UX
HE3aBUCHUMOCTh OT 00bEMAa HACHIIIIEHHOTO Mapa. 3aBUCUMOCTD
TeMIlepaTypbl KUIIEHUs OT AaBJIEHUS B KUIKOCTH
83 ||BJ'Ia>KHOCTb BO31yXa. AOCONIIOTHAS U OTHOCHUTEJbHAS BJIAKHOCTD || 1 || || || ||
84 ||PemeH1/Ie 3amad || 1 || || || ||
85 |[Teépnoe Teno. Kpucrammmdeckue u amopHbIe Tea. AHU3OTPOIHUS 1
CBOMCTB KPHUCTAJIJIOB
86 |[InaBnenue n kpucTaIIU3aUus. Y 1eJbHas TEIUIOTA MJIABJICHUS. 1
Cybnumarnus
87 ||[dedopmaunu TBEpHOTO Tena. PacTsokenue u cxarue. Casur. Mony b 1
IOwnra. [Ipenen ynpyrux nedpopmariuii
88 |TemioBoe paciiupeHue >KUAKOCTeN U TBEPABIX Tesl. AHTapMOHU3M 1
TEIUIOBBIX KOJEOAHUI YaCcTHI] BEIECTBA
89 ||Hpeo6pa3013aH1/Ie SHEpPruu B (Pa30BBIX MEpEXoaax || 1 || || || ||
90 ||Ypasrenne Terosoro Gananca 1 I I I
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Ne Tema ypoxka | KonuyecTBo yacos | Jara DJIEKTPOHHBIE
n/n Bcero|| Kontponbhbie || [Tpaktuueckue || A3YTCHIA uupposbre
paBoTHI paBoTHI oOpa3oBaTeNbHbIC
pecypesl
91 ||PemeH1/Ie 3ama4 || 1 || || || ||
92 |[IoBepxHocTHOE HaTskeHUe. KanusipHele siBneHus. Jlapnenue non 1
HCKPUBJICHHON MOBEPXHOCTHIO >kuaKocTH. Popmyna Jlamnaca
93 ||O600menne n cucTeMaTU3aus 3HAHUH IO TeMe " ArperaTHble COCTOSTHUS 1
BeliecTsa. Pa3zoBble nepexonbl”
94 |[KontponbHas padoTta mo TeMe "ArperaTHble COCTOSTHUS BEIECTBA. 1 1
®da3z0BbIe nepexobl"
95 |9nexTpuzauus Ten U e€ NposiBleHUs. JIeKTpuieckuil 3apsaa. Jlsa suaa 1
JIEKTPUYECKUX 3apsAaoB. IIpOBOAHUKY, TU3IEKTPUKH U MOTYIPOBOIHUKH
96 |[9nemMeHTapHBII 2NEKTPUUECKU 3apsa. 3aKOH COXpaHEHUs 1
SJIEKTPUYECKOro 3apsifa
97 ||B3aI/IMO,[[eI7ICTBI/Ie 3apsAnoB. TodeuHsle 3apsaabl. 3akoH Kynona || 1 || || || ||
98 ||PemeH1/Ie 3a7a4 || 1 || || || ||
99 ||3neKTquec1<oe nojie. Ero neiicTeie Ha SIEKTPUYECKUE 3aPsiibl || 1 || || || ||
100 |Hanpsix€HHOCTD 35ekTpudeckoro nost. [Ipodusiii 3apsin. Jluamm 1
HaNpsKEHHOCTHU 3JIEKTPU4ecKoro noyisd. OTHOPOJHOE 3JEKTPUYECKOE M0JIe
101 ([[IoTeHLIMaNBHOCTD 3JIEKTPOCTATUYECKOrO NOJIsA. Pa3HOCTh MOTEHLNAIOB U 1
HaIpsKEHUe
102 ([[IoTenuunanpHas 3HEPrus 3apsAaa B dJaeKTpocraTudeckom noje. [lorennnan 1
DJIEKTPOCTATUYECKOTO NOJIst
103 ||CBsA3b HaNpsKEHHOCTH MOJISL U Pa3HOCTU MOTEHLUAIOB AJIs 1
DJIEKTPOCTATUYECKOrO MOJISt
104 ”HpI/IHLII/IH CYNEpPHO3ULNH SJIEKTPUUECKUX MOJIEeH || 1 || || || ||
105 ||PemeH1/Ie 3a1a4 || 1 || || || ||
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Ne Tema ypoxka | KonuyecTBo yacos | Jara DJIEKTPOHHBIE
n/n Bcero|| Kontponbhbie || [Tpaktuueckue || A3YTCHIA uupposbre
paBoTHI paBoTHI oOpa3oBaTeNbHbIC
pecypcel
| 106 ||Hone TodeuHOro 3apsna. [loje paBHOMEPHO 3apsKeHHOU chephl || 1 || || || || |
107 ||[Tose paBHOMEPHO 3apsKEHHOTO MO 00BbEMY mapa. Ilone paBHOMEpHO 1
3apsKEHHON O@CKOHEUHOH MIIOCKOCTH
| 108 ”HpOBO,[[HI/IKI/I B 9JIEKTPOCTATUYECKOM M10JIE. Y CJIOBUE PABHOBECUsI 3aPsIIOB || 1 || || || || |
| 109 ”I[I/IBJ'IGKTpI/IKI/I U NOJIYIIPOBOJHUKU B SJIEKTPOCTATUYECKOM I10JIE || 1 || || || || |
110 ([KonnencaTop. DneKTPOEMKOCTb KOHIEHCATOPA. DJIEKTPOEMKOCTD 1
IJIOCKOTO KOHZIEHCATOpa
| 111 ||Hapanneanoe COEIMHEHHE KOHJIEHCATOPOB || 1 || || || || |
| 112 ||HOCJ'IGI[OBaTeJ'IbHOG COEIMHEHNE KOHIEHCATOPOB || 1 || || || || |
| 113 ||3Hepr1/1$1 3apsDKEHHOrO KOHAECHCAaTopa || 1 || || || || |
| 114 ||PemeH1/Ie 3a7a4 || 1 || || || || |
| 115 ||I[BI/I>KeHI/Ie 3apsDKEHHON 4aCTHULBI B OJHOPOJHOM 3JIEKTPUYECKOM I0JIE || 1 || || || || |
| 116 ||PemeH1/Ie 3a7a4 || 1 || || || || |
| 117 ||O606H.I6HI/I€ Y CUCTEMATHU3alMs] 3HAHUHA 10 TeMe "DJIEKTPUIECKOe moje” || 1 || || || || |
| 118 ”KOHTpOJ‘IbHaH pabora no Teme "DnexTpudeckoe moie" || 1 || 1 || || || |
119 ||Cuna Toka. ITocTossHHBII TOK. Y CIOBUS CyLI€CTBOBAaHUS TOCTOSIHHOTO 1
5JIEKTPUUECKOIO TOKA
| 120 ”HCTOLIHI/IKI/I toka. Hanpsxkenue u 9/1C || 1 || || || || |
| 121 ||3a1<0H Owma nist yuacTka Henu. JJIeKTPUYECKOE CONPOTUBIICHUE || 1 || || || || |
122 ||3aBUCHUMOCTb CONPOTUBIIEHUS] OJJHOPOAHOIO IPOBOIHUKA OT €r0 JJIUHBI U 1
IUIOINAAN [TONEPEYHOrO CEUSHMUS
| 123 ||Yneanoe CONPOTHUBIIEHHE BellecTBa. Peinenne 3anay || 1 || || || || |

| 124 ”HOCJ‘IGI{OBaTeJ'IbHOG, napajjieabHOe, CMEIIAHHOE COEAUHEHNE HpOBOI[HI/IKOB”

39




Ne Tema ypoxka
n/m

KomnuuecTBo yacos

Bcero

KonTponbHeie
paboThI

IIpakTuueckue
paboThI

Hara
U3YYEHUS

DNeKTpOHHbIE
¢ poBeIe
oOpa3oBaTeNbHbIC

pecypceel

| 125 ||PacqéT pa3BeTBIEHHBIX 3JIeKTpuueckux neneid. [Ipasuna Kupxroda

| 126 ||PemeHI/Ie 3a7a4

| 127 ||Pa60Ta 3JeKTpUUecKoro Toka. 3akoH Jhxoyns —Jlenna

| 128 ||PemeHI/Ie 3a7a4

129 ([MOIIHOCTB 3JIEKTPUYECKOro TOKa. TermnoBast MOIIHOCTD, BpIAENsIEMas Ha
pe3ucTope

—_— ] =] =] =] —

| 130 ||PemeHI/Ie 3a7a4

| 131 ||3I[C Y BHYTPEHHEE CONPOTUBJICHNE HCTOYHHUKA TOKA

| 132 ||3aK0H OmMa 11151 TOJTHOM (3aMKHYTOM ) 3JIEKTPUYECKON LIeMH

| 133 ||PemeHI/Ie 3amad

| 134 ”MOH.IHOCTB HCTOYHHKA TOKA

| 135 ||Kop0TKoe 3aMbIKaHUE

| 136 ||K0Hz[eHcaTop B LIETU ITIOCTOSIHHOI'O TOKa

| 137 ||PemeHI/Ie 3a7a4

| 138 ||PemeH1/Ie 3aaa4 1o teMe "IloCTOsSTHHBIN 3IeKTPUUECKUi TOK"

| 139 ||PemeH1/Ie 3aaa4 1o teMe "IloCTOsSTHHBIN 3IeKTPUIeCKUi TOK"

| 140 ||PemeH1/Ie 3aaa4 1o teme "IloCTOsSHHBIN 3IeKTPUUeCKUi TOK"

—_— == === —_]—_]—_ ] =] — ] —

141 ||O0o0menne u cucreMaTusalys 3HaHui 1Mo TeMe "[1oCcTOSHHbBIA
SJIEKTPUYECKHI TOK"

| 142 ||K0HTpoanas[ padora no Teme "I10CTOSIHHBIH HJIeKTpHUECKUil TOK"

143 ||[9nexTpudeckast HpOBOJUMOCTb PAa3JIMUHBIX BELIECTB. DJIEKTPUUECKUH TOK
B MeTanjax. CBepXnpoBOAUMOCTD

| 144 ||3neKTpI/IquKI/H?I TOK B PacTBOPAax U pacIulaBax 3JIEKTPOJUTOB. 3aKOHbI
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Ne Tema ypoxka | KonuyecTBo yacos | Jara DJIEKTPOHHBIE
n/n Bcero|| Kontponbhbie || [Tpaktuueckue || A3YTCHIA uupposbre
paBoTHI paBoTHI oOpa3oBaTeNbHbIC
pecypehl
| ||CDapaz[es[ IUIS DJIEKTPOIN3a || || || || || |
| 145 ||3neKTpI/IquKI/H?I TOK B rasax. Ilnazma || 1 || || || || |
| 146 ||3neKTpI/IquKI/H?I TOK B BakyyMe. BakyymHubie mprOopsI || 1 || || || || |
| 147 ||3neKTpI/IquKI/H?I TOK B IIOJIYIIPOBOJHUKAX || 1 || || || || |
| 148 ”HOJ‘IynpOBOL{HI/IKOBbIe npudopsI || 1 || || || || |
149 ||®uznueckuii mpakTUKyM 1o TeMme "M3mepeHue cuibl TOKa U HanpspokeHus Bl 1 1
LIETTH TOCTOSTHHOT'O TOKA MPH ITOMOIIN aHAJIOTOBBIX U LIU(POBBIX
U3MEPUTENBHBIX MPUOOPOB" MK "3HaKOMCTBO ¢ LM pOBOit Tadoparopueit
no ¢usuke. [lpumepsr namMepeHust PU3NIECKUX BETHMUUH NP TOMOIIN
KOMITBIOTE€PHBIX JaTYUKOB"
150 ||®Puznueckuii mpakTUKYM 10 TeMe "M3yueHne HepaBHOMEPHOTO JIBUKEHUS 1 1
C LIEJIBIO OIpeJeIeHNUsi MTHOBEHHOH ckopocTh”
151 ||®Puznueckuii mpakTUKyM 1o Teme "M3mepeHne yckopeHus npu 1 1
NPSIMOJIMHENTHOM PaBHOYCKOPEHHOM JIBUXKEHUU 110 HAKJIOHHOM MiockocTu"
niu "Hccnenosanue 3aBUCUMOCTH yTH OT BPEMEHHU IIPU
it y P p
PaBHOYCKOPEHHOM JIBIKCHHUH"
152 | Pusnueckuii npakTHKyM 1o TeMe "Mi3MepeHne yCKopeHus: CBOOOTHOTo 1 1
naneHus" win "U3ydeHue IBUKEHUS Tela, OPOIEHHOrO TOPU30HTAIBHO"
153 ||®Puznueckuii mpakTUKYM 1o TeMe "M3yueHue NBUKEHUs Tena Mo 1 1
OKPY>KHOCTH C MOCTOSIHHOHN 1o MoayJito ckopocTeio” unu "Mccnenosanue
3aBHCHMOCTH TIeproa oOpaleHust KOHHIEeCKOTO MasiTHUKA OT €ro
napameTpos”
154 ||®uznueckuii mpakTUKyM 1o Teme "M3MepeHne paBHOAEHCTBYIOIEH CHUIIbI 1 1
NPU ABIDKEHUH OpycKa Mo HaKJIOHHOHU utockocT" mwiu "IIpoBepka
THITOTE3bI O HE3aBUCUMOCTH BPEMEHH JIBI)KEHUS OpyCKa MO HAKJIOHHOH
IJIOCKOCTH Ha 33JJaHHOE PacCTOsIHUE OT €ro Macchl”
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/i

Tema ypoxka

KomnuuecTBo yacos

Bcero

KonTponbHeie
paboThI

IIpakTuueckue
paboThI

Hara
U3YYEHUS

DNeKTpOHHbIE
¢ poBeIe
oOpa3oBaTeNbHbIC

pecypceel

155

duznueckuil NpakTUKyM Mo TeMe "HcciaenoBaHue 3aBUCUMOCTH CUJT
YIPYTrOCTH, BOSHUKAIOIINX B MPYXKHHE U PE3NHOBOM obOpaslie, OT Ux
nedopmarnun” unn "MzydeHne IBUKESHHSI CUCTEMBI TEJI, CBSI3aHHBIX HUTBIO,
NEPEKUHYTOH Yepe3 JErkuii Ook"

156

dusndeckuii mpakTUKyM 1o Teme "M3mepenne kosdpdunmenta tpenus mo
BEJMYNHE yrII0BOro ko3dgduuumenta sapucumoctu Frp(N)" wum
"HUccnenoBaHue NBIKEHUST OpycKa MO HAKJIOHHOH MJIOCKOCTH C
nepeMeHHbIM KO3 PUIeHTOM TpeHus" min "M3yueHne IBHKEHUS Tpy3a
Ha BaJly C TpeHueM"

157

duznueckuil NpakTUKyM o TeMe "HccienoBaHue yCiaoBUH paBHOBECHS
TBEPIIOTO TEJa, UMEIOLIETO OCh Bpamenus" unu "KoHctpyuposanue
KPOHIUTEHHOB U pacuéT cui ynpyroctu" uinu "M3yueHune ycTolidnBOCTH
TBEPAOrO TeNa, UMEIOLIEro IMIIOMaAb ONopbI"

158

duznyeckuil NpakTUKyM o TeMe "HM3mepeHne uMImyJbca Tena 1o
TOpMO3HOMY IyTH" mnu "M3MepeHue cuibl TSIy, CKOPOCTU MOJIENTH
5>IEKTPOMOOUIIST K MOITHOCTH CHuThl TATH" 1k "CpaBHEHNE H3MEHEHUS
HUMITyJIbCA TeJIa C UMITYJIbCOM Cuiibl" uinn "HMccnenoBanue coxpaHeHUs
UMITyJIbCa TIPU YIIPYroM B3aumosenctsun" unu "smepenue
KMHETUYECKOM SHEpruu Tea o TOpMO3HOMY MyTH"

159

duznyeckuil NpakTUKYM Mo TeMe "M3ydeHne n30TepMUUecKoro mporecca
(pexoMeH0BaHO NCIOIB30BaHNe H(PoBOi madoparopun)” wnu
"H3yueHne n3oxopHoro npouecca” i "Usydenne nzodapHoro mporecca
nnu "IIpoBepka ypaBHEHHUsS] COCTOSIHUS"

160

Duznyeckuil NpakTUKyM 1o TeMe "M3MepeHue yaenbHOH TemnoéMKocTH"
unu "Hccnenosanue npotiecca ocTeIBaHMs BewecTsa" win "Hccnegosanue
agnabaTtHoro npouecca” unu "M3ydeHne B3aMOCBS3H SHEPTHU

MECKMOJICKYJIAPHOTO BSaHMOHeﬁCTBHﬂ " TEMIIEPATYPBI KUIICHUA
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Tema ypoxka

KomnuuecTBo yacos

Bcero

KonTponbHeie
paboThI

IIpakTuueckue
paboThI

Hara
U3YYEHUS

DNeKTpOHHbIE
¢ poBeIe
oOpa3oBaTeNbHbIC

pecypceel

|>KH;[K0CTeI?I"

161

duznyeckuil NpakTUKyM o TeMe "M3ydeHne 3akoHOMepHOCTeN
ucnapeHus xkuakocreil” nnm "M3mepenue yaeapbHON TEJIOTHI M1aBIeHUs
npaa” unn "M3yueHue cBONCTB HacChIEHHBIX MapoB" uin "M3mepenue

M3mepenue ko3 PUIIMeHTa MOBEPXHOCTHOTO HATSKEHUS

a0COJTFOTHOM BJIQYKHOCTH BO3MIyXa U OLIEHKA MACCHI MTAPOB B MOMEIIEHUN "

162

Dusnueckuii nmpakTUKyM 1o Teme "Habmoneane npeBpatieHnst SHepruu
3apsKEHHOTO KOHJIEHCATOPa B SHEPTUI0 U3JIyUeHUs] CBETOAMONA" NN
"HM3ydeHne NpoTekaHus TOKa B LIeNH, Coeprkalliell KOHeHcaTop" win
"Pacnipenenenne pasHOCTH NOTEHIMAJIOB (HAMIPSKEHHS ) IPU
MOCJIEI0BATEIbHOM COEITUHEHNH KOH/IEHCATOPOB"

163

duznuueckuil NpakTUKyM Mo TeMe "HccaenoBaHue CMEIIaHHOTO
coenuHeHus pesuctopos” uinn "M3mepeHue yaenbHOro ConpoTHBIEHUS
npoBoaHUKOB" wnn "HccnegoBannue 3aBUCUMOCTH CHIIBI TOKA OT
HAIPSKEHUS 151 JIAMITbl HAKaJIUBaHUS"

164

dusnueckuii mpakTHKyM no Teme "Habmronenue snextponusa” uim
"M3mepeHue 3apsiia OfHOBalIeHTHOro noHa" unu "Hccnegosanue
3aBHCHUMOCTH CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATyphl" WIH
"CHsTHE BOJNBT-aMIIEPHON XapaKTePUCTUKU Auona"

165

PesepBHbIii ypok. O000menne u cucTeMaTu3aus 3HaHUH 10 TeMe
"KunemaTtuka"

166

PesepBHbIii ypok. O000menne u cucTeMaTu3aus 3HaHUH 10 TeMe
" Iunamuka"

167

PesepBHbIi ypok. O000menne u cucTeMaTu3arus 3HaHUH M0 TeMe
" Iunamuka"

168 ||PesepBan?1 ypok. O6001meHne u cucreMaTu3anys 3HaHUH 10 TeMe
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Ne Tema ypoxka KonuyecTBo yacos | Jara DJIEKTPOHHBIE
n/n Bcero|| Kontponbhbie || [Tpaktuueckue || A3YTCHIA uupposbre
paBoTHI paBoTHI oOpa3oBaTeNbHbIC
pecypcsl
|"CTaT1/n<a TBEPAOro Tena" ||
169 |Pe3epHbIil ypok. O000IIEHNE U CHCTEMAaTH3aLUsl 3HAHUH 110 TeMe 1
"Crartuka TBEpAOrO TENa"
170 ||Pe3epBHbIil ypok. O000IIEHNE U CUCTEMATH3ALMS 3HAHUH 110 TeMe 1
"3aKOHbBI COXpaHEHHUs B MEXaHHKe"
171 |Pe3epBHblil ypok. O000IIEHNE U cCCTEMAaTH3aLUs 3HAHUH 110 TeMe 1
"3aKOHBI COXPAHEHHS] B MEXAHUKE
172 ||Pe3epBHbIil ypok. O000IIEHNE U cCHCTEMAaTH3aLUs 3HAHUH 110 TeMe 1
"OCHOBBI MOJIEKYJISIPHOKHHETHYECKON Teopun”
173 ||[Pe3epBHbIil ypok. O000IIEHNE U cCHCTEMAaTH3aLUsl 3HAHUH 110 TeMe 1
"OCHOBBI MOJIEKYJISIPHOKHHETHYECKOH Teopun"
174 |Pe3epBHblil ypok. O000IIEHNE U cCHCTEMAaTH3aLUsl 3HAHUH 110 TeMe 1
"Tepmonunamuka. TernjaoBbie MalTUHbL"
175 ||[Pe3epHblil ypok. O000IEeHNe 1 cHCTEMAaTH3AMs 3HAHUH 110 TeMe 1
"Tepmonunamuka. TernjaoBbie MalTUHBL"
176 ||Pe3epBHbIil ypok. O000IIEHNE U cCCTEMAaTH3aLUsl 3HAHUH 110 TeMe 1
" ArperatHbie COCTOsIHMS BemiecTBa. Pa3oBbie nmepexonbr”
177 ||Pe3epBHblil ypok. O000IIEHNE U cCCTEMAaTH3aLUsl 3HAHUH 110 TeMe 1
" ArperaTHble COCTOsIHMSI BellecTBa. PazoBble nepexoan!”
178 ||Pe3epBHbIil ypok. O000IIEHNE U cCCTEMAaTH3aLUs 3HAHUH 110 TeMe 1
"DnekTpuyueckoe moje"
179 ||Pe3epHblil ypok. O000IIEHNE U cCHCTEMAaTH3alUsl 3HAHUH 110 TeMe 1
"IloCTOSIHHBIN 3eKTpUIeCKUui TOK"
180 |[Pe3epsHbIit ypok. O000ImEeHNe u cucreMaTu3auus 3HaHui mo teme "Toku B|| 1

pa3iINuHbIX cpenax”
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Ne Tema ypoxka | KonuyecTBo yacos | Jara DJIEKTPOHHBIE
n/n Bcero|| Kontponbhbie || [Tpaktuueckue || A3YTCHIA uupposbre
paBoTHI paBoTHI oOpa3oBaTeNbHbIC
pecypcel
OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME [ 180 | 8 I 16 [
11 KUNIACC
Ne Tema ypoxka KonuuecTBo yacos | Jara DJIEKTPOHHBIE
n/n Beero|| Kontponbibie || IpakTuueckue ||[H3Y9€RHs|  1ndposbie
paBoTHI paBoTHI oOpa3oBaTesbHbIC
pecypcel
1 ||B3aumopelicTBre MOCTOSTHHBIX MAarHUTOB U IPOBOJHUKOB C TOKOM. 1
MaruautHoe none. [ unoreza Ammnepa
2 ||Bextop mMarHuTHOM HHAYKUMH. [IpuHINI Cynepno3uLuu MarHUTHBIX 1
nojed. JInHUU MarHUTHON MHIYKLUUHU
| 3 ”MaFHI/ITHOG 1oJjie MpoBOAHUKA ¢ TOKOM. OnbIT Dpcrena || 1 || || || || |
| 4 ||C1xma Awmrniepa, € HanpaBJIEHUE U MOIYJIb || 1 || || || || |
| 5 ||Pewenie sanan L1 || | | |
| 6 ”HpI/IMeHeHI/Ie 3aK0Ha AMriepa. DNeKTPOU3MEPHUTEIbHbIE TPUOOPHI || 1 || || || || |
7 ||Cuna Jlopenia, e¢ HanpaBieHue U MOAYJIb. [IBIDKeHHE 3apsKEHHOM 1
JaCTULIBI B OJTHOPOIHOM MarHUTHOM I10JIe
| 8 |Peente sanau L1 || | | |
| 9 ||Pa60Ta cubl JlopeHna || 1 || || || || |
| 10 |[Pemerme sana L1 | | | |
| 11 ”MaFHI/ITHOG nosie B Bewectse. @eppoMarHeTuky, napa- U AMaMarHeTUKU || 1 || || || || |
| 12 ”OCHOBHbIe cBoiicTBa peppomarHeTukos. [IpumeneHue GpeppoMarHeTUKOB || 1 || || || || |
| 13 ||PemeH1/Ie 3a1ay4 no teme "MaruuTtHoe nose" || 1 || || || || |
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Ne Tema ypoxka
n/m

KonnuectBo yacos

KonTponbHeie
paboThI

IIpakTuueckue
paboThl

ara
HU3y4EeHUs]

DIIeKTPOHHbIE
uQpoBbIe
oOpa3oBaTesbHbIC

pecypceel

| 14 ||PemeH1/Ie 3amay no TeMe "MaruutHoe mose"

| 15 ||K0HTpoanas[ pabora 1o Teme « MarHuTHOE MOJIe)

16 ||“IBnenue 3neKTPOMarHUTHON MHAYKIUU. [I0TOK BEKTOpa MarHUTHOMN
UHAYKLHUH

| 17 ||3I[C WHIYKIUU

| 18 ||PemeHI/Ie 3a7a4

| 19 ||3aK0H 3JICKTPOMArHUTHON UHAyKIUU Papanes

| 20 ||B1/1XpeBoe snektpudeckoe none. Toku Pyko

| 21 ||3I[C WHIYKIUHU B IBUXKYIIUXCS POBOTHUKAX

| 22 ||PemeHI/Ie 3a7a4

| 23 ||HpaBI/mo Jlenna

| 24 ”HHI[YKTI/IBHOCTB. Karymka "HAYKTUBHOCTH B LI€MU MOCTOSIHHOIO TOKA

| 25 ||5{BneHI/Ie camonHaykiuu. IJ1C caMouHay KUK

—_— ] = =] =] =] =] =

| 26 ||PemeHI/Ie 3a7a4

| 27 ||3Hepr1/1ﬂ MAarHUTHOTI'O MOJIsI KaTYLIKU C TOKOM. DJIEKTPOMAarHUTHOE I0JIe

| 28 ||PemeHI/Ie 3a1ad

| 29 ||O606H.I€HI/I€ U CUCT€MAaTH3alNs 3HAHWIH 110 TeMe "DIeKTpoInHaMUKa"

| 30 ||K0HTpoanas[ pabora o Teme "DnexTponuHamMuka"

—_— ] =] =] =] —

31 |[KonebarenbHas cuctema. CBobonuble konebanus. [ apMoHHUuecKue
kojebaHus

| 32 ”KI/IHeMaTI/ILIeCKOG U TUHAMHUYECKOE OMUCAHUE KOJIEOATENbHBIX ABUKEHUNI

| 33 ||PemeHI/Ie 3a7a4
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Ne Tema ypoxka KonunuecTBo yacos | Jara DJIEKTPOHHBIE
n/n Bcero|| Kontponbhubie || Ipakrtudeckue |[M3YTCHIA idposbie
paBoTHI paBoTHI oOpa3oBaTesbHbIC
pecypcehl
34 |[9uepreruueckoe onucaHue. BoiBoI TUHAMUYECKOTO OMUCAHUS 1
rapMOHUYECKUX KOJIEOaHHH U3 UX SHEPTETHUECKOr0 U KHHEMAaTHIECKOTO
ONMUCaHUsA
| 35 ”AMHJ‘II/ITy,[[a u (paza koneOaHmit || 1 || || || ||
36 |[[Tepuon u wactota konebanwmii. [leproa Manbx CBOOOMHBIX KOeOaHUH 1
MaTeMaTHYecKoro MasiTHUKA. Ilepnon cBOOOAHBIX KONeOaHU PY>KUHHOTO
MasITHUKA
[ 37 |[Pemene sanau L | | | |
| 38 ||3aTyxa}0Lu1/Ie konebanus. BeiHyskneHHbIe kojieOanus. Pe3oHaHc || 1 || || || || |
| 39 ||ABTOKOJ'Ie6aHI/I$[ || 1 || ” || || |
| 40 ||PemeH1/Ie 3a5a4 || 1 || || || || |
41 ||Vpok-kouhepenus "MexaHndeckre KOIeOaHus B My3bIKaJTbHBIX 1
UHCTpyMeHTax"
42 ||O6o01IeHre U cUCTeMaTHU3aNMsI 3HAHUI 110 TeMe "MexaHuuecKue 1
Kosebanus"
| 43 ||3J'I€KTpOMaFHI/ITHbIe konebanusi. KonebarenpHbIil KOHTYP || 1 || || || || |
44 ||Popmyna Tomcona. CBsi3b aMIUTUTYIbI 3apsiia KOHIEHCATOPA C 1
aAMIUTUTYAOH CHUJIBI TOKA B KOJIEOATENIbHOM KOHTYpE
| 45 ||3aK0H COXpPaHEHHsI SHEPTUU B UI€ATbHOM KOJIe0aTeIbHOM KOHTYPE || 1 || || || || |
46 ||3aTyxaro1mue 3JIeKTPOMAarHUTHBIC KojieOaHusi. BeiHy KIeHHbIS 1
5JIEKTPOMArHUTHBIE KOJeOaHus
| 47 ”HepeMeHHbIﬁ TOK. Pe3uCTOp U KOHAEHCATOP B LIENH EPEMEHHOIO TOKA || 1 || || || || |
| 48 ||KaTyLu1<a VHIYKTUBHOCTH B LENHU IIEPEMEHHOIO TOKA || 1 || || || || |
| 49 ||3aKOH Owma 1151 3JIeKTPUYECKON LIeTIH MTePEMEHHOTO TOKa || 1 || || || || |
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Ne Tema ypoxka
n/m

KonnuectBo yacos

Bcero

KonTponbHeie
paboThI

IIpakTuueckue
paboThl

ara
HU3y4EeHUs]

DIIeKTPOHHbIE
uQpoBbIe
oOpa3oBaTesbHbIC

pecypceel

50 |MOIHOCTb MEPEMEHHOT0 TOKA. AMIUTUTYTHOE U ICUCTBYIOIIECE 3HAUCHUE
CHUJIBI TOKA W HAIPSAXKCHUA

| 51 ||P630Hch B BJIEKTPUYECKON LIETH

| 52 ||PemeHI/Ie 3amad

53 ||UneanpHbiid Tpancdopmarop. [IponssBoncTso, nepenaya u norpedieHne
3JIEKTPUYECKONW SHEPTUH

54 | Dxonoruueckue pUCKU MPHU MPOU3BOACTBE dJekTposHepruu. Kynbsrypa
WCTIOJIb30BAHHUS 3JIEKTPOIHEPTUH B MOBCEAHEBHON JKU3HU

| 55 ||PemeHI/Ie 3a7a4

| 56 ||PemeHI/Ie 3a7a4

57 ||O6o6menue u cucreMaTu3anys 3HaHUH 110 TeMe "DIeKTPOMarHuTHbIE
koneOanus"

| 58 ||MexaH1/1qec1<1/Ie BOJIHBL. XapaKTEPUCTUKU MEXAHUYECKUX BOJH

| 59 ||CBOI?ICTBa MeXaHUYEeCKHUX BOJIH

| 60 ||313y1<. XapaKkTepUCTUKU 3ByKa

| 61 ||I/IH(1)paSByK 1 ynbTpasByk. [IlyMOBOe 3arpsi3sHEHNE OKPY KAIOIIEH Cpebl

| 62 ||PemeHI/Ie 3a7a4

| 63 ||3J'I€KTpOMaFHI/ITHbIe BOJIHBL HM35ydeHnne 3J1eKTpOMarauTHLIX BOJIH

| 64 ||I/13J1yquI/Ie SJIEKTPOMArHUTHBIX BOJIH

| 65 ||3Hepr1/1$1 SJIEKTPOMArHUTHBIX BOJIH

| 66 ||CBOI?ICTBa SJIEKTPOMArHUTHBIX BOJIH

| 67 ||H_I1<ana 5JIEKTPOMArHUTHBIX BOJIH

| 68 ”HpI/IMeHeHI/Ie 3JIEKTPOMATHUTHBIX BOJIH B TEXHHUKE U OBITY

—_— == —_ == —_—_]—] —]] —
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Ne Tema ypoxka | KonunuecTBo yacos | Jara DJIEKTPOHHBIE
n/n Bcero|| Kontponbhubie || Ipakrtudeckue |[M3YTCHIA idposbie
paBoTHI paBoTHI oOpa3oBaTesbHbIC
pecypcehl
[ 69 |[Pemerne sanas L1 | | | |
| 70 ||KOHTpOJ‘IbHa$I padora no reme "Konebanus u BOJHbI" || 1 || 1 || || || |
| 71 ||PesepBan?1 ypok. O6001meHre U cucTeMaTHu3alus 3HAaHUH 10 TeMe || 1 || || || || |
| 72 ||PesepBan?1 ypok. O6o01meHre u cucTeMaTH3alus 3HAHUN 110 TeMe || 1 || || || || |
|OBIIEE KOJUYECTBO YACOB I10 [IPOTPAMME | 72 | 3 I | |
12 KUIACC
Ne Tema ypoxka | KonuyecTBo yacos | JHara DJIEKTPOHHBIE
n/n Bcero|| Kontponbhbie || [Tpaktuueckue || 13YICHHA uuposbie
paGoThI paGoTHI oOpa3oBaTesbHbIC
pecypcebl
| 1 ||CBeT. 3aKOH MPSIMOJIMHEMTHOTO PACTIPOCTPAHECHHUSI CBETA || 1 || || || ||
2 ||Pemenue 3ana4 Ha IPUMEHEHHE 3aKOHA MTPSIMOJIMHEHHOTO 1
pacnpocTpaHeHUsI CBeTa
| 3 ||OTpa>1<eHI/Ie ceta. [Imockoe 3epkano. Chepuyeckoe 3epkano || 1 || || || ||
4 |[[Ipenomnenue cBeTa. AOCOMIOTHBIN U OTHOCUTEJIbHBIN ITOKA3aTeITh 1
npenomienus. [loaHoe BHyTpeHHee oTpaxkeHue. [IpenenpHelii yron
MIOJIHOTO BHYTPEHHETO OTPaKeHUs
5 |[Pemenue 3ana4 Ha NPUMEHEHUE 3aKOHOB OTPAXKECHUS U MPEJTOMIICHUS 1
cBeTa
6 || Xon nyueti B mpusme. [{ucniepcust ceera. CioxHBIN cocTaB 6eI0ro cBera. 1
Liser
| 7 ”.HI/IHSBI. DOKyCHOE PaCCTOSIHUE U ONTUYECKAs CUJIA JINH3bI || 1 || || || ||
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Ne Tema ypoxka | KonuyecTBo yacos | JHata DJIEKTPOHHBIE
n/n Bcero|| Kontponbhbie || [TpakTuueckue || 13YICHIA urpposbie
paBoTHI paBoTHI oOpa3oBaTesbHbIC
pecypcehl
| 8 |HOCTpO€HI/Ie n300paskeHNH B JIMH3aX U UX CHCTEMax. Y BEJIMUEHUE JINH3BI || 1 || || || || |
9 |[Pemenue 3amad Ha MOCTPOCHUE N300PAKEHHIA, TTOTYYAEMBIX C ITOMOIIBIO 1
JIUH3
| 10 ||Fna3 KaK ONTUYECKAsl CHCTEMA || 1 || || || || |
| 11 ||PemeH1/Ie 3aaa4. lIpenensl npUMEHUMOCTH T€OMETPUIECKON ONTUKHU || 1 || || || || |
| 12 ”CKOpOCTb CBETa U METOMbI €€ U3MEPEHUs || 1 || || || || |
| 13 ||I[1/1cnepc1/m cBeTa || 1 || || || || |
| 14 ||I/IHTep(1)epeHu1/Is[ CBETa || 1 || || || || |
15 ||KorepenTHble HCTOYHUKH. Y CJIOBUS HAOMIOIEHUS] MAKCUMYMOB H 1
MHUHHUMYMOB
| 16 |[Pemenne sanau L1 | | | |
| 17 ”HpI/IMeHeHI/Ie uHTEpQEepeHINN || 1 || || || || |
[ 18 |/lngpaxiums crera 1] | | | |
| 19 ||I[I/I(1)paKuH0HHas[ pemérka. Y clioBre HaOIIOASHUS TJIABHBIX MAKCHUMYMOB || 1 || || || || |
| 20 ||PemeH1/Ie 3ama4 || 1 || || || || |
| 21 ||HonepeqHOCTb CBETOBBIX BOJIH. [lossapusanus ceeta || 1 || || || || |
| 22 ||PemeH1/Ie 3am1a4 || 1 || || || || |
| 23 ||CB6TOBbIe SIBIICHUsI B IPUPOIE || 1 || || || || |
| 24 ||O606H.I€HI/I€ U CHCTeMaTh3anus 3HaHui o teme "Onruka" || 1 || || || || |
| 25 ||K0HTpoanas[ paborta no teme «OnTHKay || 1 || 1 || || || |
26 ||['paHHIIBI MPUMEHUMOCTH KJIACCUYECKON MEXaHUKU. 3aKOHBI 1
SJIEKTPOAMHAMUKHU U MPUHLIUI OTHOCUTENbHOCTH
| 27 ||HOCTy.]'IaTbI CHEeLHUaIbHON TEOPUHU OTHOCUTEJIBHOCTH || 1 || || || || |
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Ne Tema ypoxka KonuyecTBo yacos | JHata DJIEKTPOHHBIE
n/n Bcero|| Kontponbhbie || [TpakTuueckue || 13YICHIA urpposbie
paBoTHI paBoTHI oOpa3oBaTesbHbIC
pecypcehl
28 |[[IpoctpaHncTBeHHO-BpeMeHHOM nHTepBa. [Ipeodpasosanus JlopeHua. 1
Ycnosue npuunHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
3amenJieHle BpEMEHHU U COKpallleHUe AJIUHbI
| 29 ||3Hepms[ Y UMITYJIbC PEISITUBUCTCKON YaCTULIBI || 1 || || || || |
30 ||CBsA3b Macchl ¢ 3HEPTUEi U UMITYJIbCOM PEISITUBUCTCKON HaCTULIBL. 1
DHeprust MoKos
| 31 ||PaBHOBeCHoe TEIIOBOE U3JTy4€HHE || 1 || || || || |
| 32 ||3aK0H cMmelneHust Buna || 1 || || || || |
| 33 ||FHH0Tesa M. Ilnanka o kBaHTax. ®OTOHBI || 1 || || || || |
| 34 ||3Hepms[ U UMITYJIbC (POTOHA || 1 || || || || |
| 35 ||CDOT03(1)(1)eKT. Omnpiter A. I'. Cronerosa. 3akonsl poTtorddexra || 1 || || || || |
36 |YpaBuenue Diinmrelina mis porosddexra. "Kpacnas rpanmnma” 1
dorospdexra
| 37 ||I[aBneHI/Ie csera. Onbrtel 1. H. JleOenena || 1 || || || || |
| 38 ”BOJ‘IHOBbIe CBOMCTBA YaCTHULL || 1 || || || || |
39 ||Bomusbl ne bpoiins. Jnvna BonHbI ne bpotins u pasmepst odnactu 1
JIOKAJIU3aLHUH JBHKYIIEUCS YaCTULIBI
| 40 ||Kopnyc1<yns[pHo-BonHOBoﬁ Iyanu3m || 1 || || || || |
| 41 ||I[I/I(1)pa1<u1/m 5JIEKTPOHOB Ha KPUCTAJLIAX || 1 || || || || |
42 ||[Crenuduka usmepenuii B Mukpomupe. COOTHOIIEHUs HEONpeaenéHHocTen|| |
["eiizenOepra
| 43 ||PemeH1/Ie rpaduueckux 3amgay || 1 || || || || |
| 44 ||PemeH1/Ie pacuéTHBIX 3a1a4 || 1 || || || || |
| 45 ||K0HTpoanas[ padora no remam: "OcHoBbl CTO", "KopnyckynsipHo- || 1 || 1 || || || |
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Ne Tema ypoxka | KonuyecTBo yacos | JHata DJIEKTPOHHBIE
n/n Bcero|| Kontponbhbie || [TpakTuueckue || 13YICHIA urpposbie
paBoTHI paBoTHI oOpa3oBaTesbHbIC
pecypesl
| |[poosoii ayanmusm” L | | | |
46 ||OmpITeI 10 UCCIEAOBAHUIO CTpOeHUs atoMa. [lnanerapHas Monens atoMa 1
Pesepdopna
| 47 ||HOCTy.]'IaTbI bopa || 1 || || || || |
| 48 ”BI/II[bI cnekTpoB. CrekTp ypoBHEN SHEpruu aToMa BOJIOpoAa || 1 || || || || |
[ 49 |JTasep L1 | | | |
| 50 ||K0HTpoanas[ padota Ha Temy «Pu3nkKa aToma» || 1 || 1 || || || |
51 |[Hyknonnast mopens sinpa I etizenOepra-HBaHeHKo. 3apsa 1 MacCOBOE 1
yucio sapa. Usoronsl. PannoakTHBHOCTH
52 ||3akoH paanoakTUBHOrO pacnaaa. CBoiCTBa HOHU3UPYIOLIETO U3JTyYEeHHUSI. 1
BrusiHMe pagnoakTUBHOCTH Ha JKHUBbIE OpraHu3Mbl. [losumerpust
53 |[9Heprust cBs3M HYKJIOHOB B sipe. AnepHbie cuubl. Jledext Macch sapa. 1
Anepusle peakiyn. AnepHeie peaktopsl. [IpoOneMsl ynpasiseMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMUECKHE aCIIeKThl Pa3BUTHUS SAEPHOU
SHEPreTUKU
54 |MeTtonel perucTpaluy U UCCIENOBAHUS SJIEMEHTAPHBIX YaCTHLI. 1
DyHIaMEHTAJIBHBIE B3aUMONECHCTBUS. bapHOHBI, ME30HBI U JIENTOHBL
[Ipencrasnenue o CtanaapTHoil Mogenu. Kapk-ritooHHas MOaenb
aZIpOHOB
55 ||[@Pusuka 3a npenenamu CranpaptHoi monenu. TéMmHas MaTepust U TEMHast 1
sHeprust. ENUHCTBO pu3N4ecKoil KapTHHBI MUpa
| 56 ||3Tanbl pa3BUTHUS ACTPOHOMUU. 3HaUEHHE aCTPOHOMUHU || 1 || || || ||
57 ||[IpuMeHuMOCTD 3aKOHOB (PU3UKH 1151 OOBSICHEHNS TIPUPOABI KOCMUYECKUX 1
00BEKTOB. MeTOIbI ACTPOHOMHYECKHIX UCCIIETOBAHUN
58 ||CoBpeMeHHbBIC ONTHYECKHE TEIECKOIbI, PATHOTEIECKOIIbI, 1
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Ne Tema ypoxka | KonuyecTBo yacos | JHata DJIEKTPOHHBIE
n/n Bcero|| Kontponbhbie || [TpakTuueckue || 13YICHIA urpposbie
paBoTHI paBoTHI oOpa3oBaTesbHbIC
pecypchbl
||BHeaTMOC(1)epHasI ACTPOHOMHSI || || || || ||
59 |[Bug 3Bé3nHoro Heba. Co3Besnus, sipkue 3BE3/bI, JIAHETHI, HX BUANMOE 1
IBUKEHUE
60 ||Conneunas cucrema. Connue. ConHeuHasi akTUBHOCTb. McTouHuk sHepruu|| 1
ConHua u 386311
61 ||3BE31bI, UX OCHOBHBIE XapakTepUCTUKH. Jluarpamma "cnekTpaibHblil knacc|| 1
— CBETUMOCTB"
62 ||3B63,[[b1 IJIABHOW MOCJEI0BATEIbHOCTH || 1 || || || ||
63 ||BuyTpenHee cTpoeHue 38€3/1. COBpeMEeHHbIE NPEACTABIEHUS O 1
MIPOUCXOXKIeHNUH U 3BoroLuu ConHLA U 3BE3]]. DTarbl )KU3HU 3BE3]
64 |[Mneunsiii [Iyre — nama 'anaktuka. Tune! ranaktuk. Y€pHblie nbIpeI B 1
siIpax rajakTHK
65 |Bcenennas. Paciunpenne Beenennoii. 3akon Xab0ma. Teopust Bonpmoro 1
B3pbIBA. PETMKTOBOE H3TydYeHHE
66 ||MacmTa6Has[ cTpykTypa Becenennoii. Meraranaktuka || 1 || || || ||
67 ”HepeméHHbIe npoOIeMBl aCTPOHOMUHU || 1 || || || ||
68 ||Pusznueckuii npakTukym no teme "HMccinenoBanue MarHuTHOTO MO 1 1
NIOCTOSIHHBIX MarHUTOB" min "HccnenoBanne cBONCTB (heppOMarHeTHKOB"
nnu "HccnenoBanue aeiicTBYsI MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM"
69 ||[Pusznueckuii npakTukym no teme "M3mepenue cuisl Amnepa” unu 1 1
"M3ydeHne 3aBUCUMOCTH CUJIbI AMIiepa OT cuiipl Toka" uin "Onpenenenue
MarHMTHOM MHAYKLMU Ha OCHOBE M3MepeHus cuibl AMmepa”
70 ||[@Pusnueckuii npakTukyM mno teme "Hccrnenosanue siBieHus 1 1
SAEKTPOMArHUTHONM MHAYKUmMu" win "OnpeaeneHne HHAYKIUU BUXPEBOTO
MarHMTHOro noJjs"
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Ne Tema ypoxka KonuyecTBo yacos | JHata DJIEKTPOHHBIE
n/n Bcero|| Kontponbhbie || [TpakTuueckue || 13YICHIA urpposbie
paBoTHI paBoTHI oOpa3oBaTesbHbIC
pecypceel
71 ||@Pusnueckuii npakTukyM no teme "HccrnenosaHue siBieHus 1 1
camouHaykiuu" win "COopka Monmesnu 3JeKTPOMarHUTHOTO TeHeparopa”
72 ||®Pusndeckuii npakTukyMm 1o teme "M3mepeHne neprnona cBOOOTHBIX 1 1
KoJIe0aHUH HUTSHOTO U MPYKHHHOTO MasSTHUKOB"
73 ||®Pusnuecknii npakTukyMm mo teme "lIpeoOpazoBaHue SHEPTHH B 1 1
NPY>KUHHOM MasiTHUKE"
74 ||[@usnueckuil npakTukyM no teme "HccrnenosaHue nepeMeHHOro Toka 1 1
yepes MOC/Ie0BaTebHO COeIMHEHHbIE KOHIEHCATOP, KaTyIIKy U
pesuctop" win "Hccnenosanre paboThl UICTOYHUKOB CBETA B LIETIH
NepeMeHHOro Toka"
75 ||[Pusnueckuii npakTukym no teme "HM3ydeHue napamMmeTpoB 3ByKOBOU 1 1
BOJIHBI"
76 ||[@usndeckuil npakTukyM no teme "HM3MmepeHue nokasaresns npeaoMIiIeHus 1 1
crexya" win "Tlonyuenne n3o0pakeHus! B CUCTEME U3 TUIOCKOTO 3epKalia ’
JIUH3BL"
77 ||Pusnueckuii npakTukyMm no teme "Hccrnenosanue 3aBUCUMOCTH 1 1
(bOKYCHOTO PaCcCTOSIHUSA OT BeIecTBa (Ha MPUMEpPEe KUAKUX JIMH3)" HITN
"H3mepenne GOKyCHOTO pacCTOSIHHS PACCEMBAIOIINX JIHH3"
78 ||®Pusnueckuii npakTukyMm 1o teme "Habmonenne nudpakuum, 1 1
UHTEPQPEPEHIINH U MOIAPU3ALHH CBeTa"
79 ||[Pusnueckuii npakTukyM no teme "OnpeneneHre UMITYJIbCa U SHEPTHU 1 1
PENATUBUCTCKUX YacTUL (1o poTorpadpusiMm TPEKOB 3apsKEHHBIX YaCTHULl B
MAarHUTHOM M0JIe)"
80 ||[Pusnueckuii npakTukyM no teme "HMamepenue nocrosHHoi [lnanka Ha 1 1

ocHOBe uccienosanus porosddexra" wmm "HccnenoBanre 3aBUCUIMOCTH
CHUJIBI TOKA Yepe3 CBETOAMO OT HamlpsKeHus "
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mexanuke"

Ne Tema ypoxka KonuyecTBo yacos | JHata DJIEKTPOHHBIE
n/n Bcero|| Kontponbhbie || [TpakTuueckue || 13YICHIA urpposbie
paBoTHI paBoTHI oOpa3oBaTesbHbIC
pecypceel
81 || ®Pusmueckuii mpakTukyMm o teme "HccneqoBaHue CriekTpa pa3pekeHHOTO 1 1
aTOMAapHOTO BOAOPOJA M M3MepeHue ocTosiHHON Punbepra”
82 | ®Pusnueckuii mpakTukyMm 1o teme "HMcciaenosanne pagroakTusHoro ¢onac|l 1 1
UCTIONIb30BaHueM no3umetpa” win "M3ydeHue noriomenus OeTa-4acTui
anmoMuHueM"
83 ||®Pusnueckuii mpakTukyMm o teme "HaOmronenus 3Bé3gHoro Heba 1 1
HEBOOPY’KEHHBIM I'JIA30M C UCTIOJIb30BAHUEM KOMITBIOTEPHBIX TPUIIOKEHUI
IS OTIPENIENICHUS TIOJIOKEeHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHbIE c03Be3/11us1 CeBepHOro NojyLiapus U ipKue 3BE31bI" WIH
"HabmroneHus B Texeckon JIyHbl, IuiaHeT, TYMaHHOCTEH U 3BE3HBIX
CKOTUIEHUI"
84 ||O600menne u cucremMarnzauus 3HaHUH. Pob GU3MKH U aCTPOHOMUU B 1
SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COLMAIBbHON U 3THYECKOH chepax
IeSATeIbHOCTH YEJIOBEKa
85 ||O6o0menne u cucremarnsauuns 3HaHUH. Poib 1 MecTo GU3NKH U 1
ACTPOHOMHHU B COBPEMEHHO! HAay4YHON KapTUHE MUpPa
86 ||O6o0menme u cucremarnzanns 3HaHUH. Poib Gu3nueckoii Teopun B 1
(dbopMHUpOBaHUY TIPEACTABICHUH O (PU3NIECKOIN KapTHHE MUPA, MECTO
¢du3nveckoil KapTHHBI MUPa B O0IIEM PsITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NPEACTaBICHUN O MPUPOAE
| 87 ||O606H.I€HI/I€ U cUCTeMaTu3auus 3HaHui no reme "Kunemaruka" || 1 || || || || |
| 88 ||O606H.IGHI/IG U cUCTeMaTu3auus 3HaHui no reme "Kunemaruka" || 1 || || || || |
| 89 ||O606H.IGHI/IG U CHCTeMaTu3alus 3HaHui 1o teme "InHamuka" || 1 || || || || |
| 90 ||O606H.I€HI/I€ U cucTeMaru3auus 3HaHui no reme "Cratuka TBepaoro rena" || 1 || || || || |
91 ||O6o0meHnne U cucTeMaTH3anys 3HaHUH 1Mo TeMe "3aKOHBI COXPAHEHHUS B 1
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Ne Tema ypoxka KonuyecTBo yacos | JHata DJIEKTPOHHBIE
n/n Bcero|| Kontponbhbie || [TpakTuueckue || A3Y1CHHA uidposbie
paGoThI paBoTHI oOpa3oBaTesbHbIC
pecypceel
92 ||O606menne u cucremarnzauuns 3HaHU 1o TeMe "OCHOBBI MOJIEKYJISIPHO- 1
KUHETH4YeCcKol Teopun”
93 ||O600menne U cucremMarn3anys 3HaHUH 1Mo Teme "TepMoaNHAMUKA. 1
Tennoseie MaTuHbI"
94 ||O600menne U cucTeMaTn3anys 3HaHUH 1Mo TeMe "ArperaTHble COCTOSTHUS 1
BeniecTsa. Pa3oBble NepPexobl”
95 ||O606H.I6HI/I€ U CHCTEMAaTH3aLus 3HAHUN TI0 TeMe "DIeKTpudeckoe mose" || 1 || ||
96 ||O6obmeHnue u cucreMaTu3anus 3HaHUN 1o TeMe "T1oCTOsSTHHBIIHI 1
SJEKTPUUECKUI TOK"
97 ||O600menne u cucremarn3anys 3HaHUH 1Mo Teme "TOKH B pa3IMYHBIX 1
cpenax"
98 ||O606H.I€HI/I€ U CHCTEeMAaTH3alus 3HaHUI 110 TeMe "MarHuTHoe mnojie" || 1 || ||
99 ||Pe3eprHbIii ypok. OOo01eHne 1 cucreMaTH3aLus 3HaHUH 10 TeMe 1
"JeKTpOMarHuTHas UHAYKIus"
100 |[Pe3epBHbIit ypok. OO00IMEHNe U CHCTeMATH3aLUs 3HAHUN TI0 TEME 1
"MexaHudeckue konebaHus"
101 ||Pe3epBHblii ypok. O000IIeHNE U CUCTEMATH3AIMS 3HAHUH 110 TeMe 1
"DneKTpOMarHUTHBIE KOJeOaHMs "
102 ||Pe3epBHbiii ypok. O0o0meHne 1 cucTeMaTH3alus 3HAHUH 110 TeMe 1
"MexaHuuyeckue 1 3JeKTPOMarHUTHbIE BOJHBI"
103 ||Pe3epHbiii ypok. O0o0meHne 1 cucTeMaTH3alus 3HAHUH 110 TeMe 1
"Onruka"
104 ||Pe3epBHbiii ypok. O0o0meHne u cucTeMaTH3aIus 3HaHUH 10 TeMe 1
"OcHoBrl CTO"
105 ||Pe3epBHbiii ypok. O0o0meHne u cucTeMaTH3aIus 3HaHUH 10 TeMe 1
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Tema ypoxka

||"Kopnycxyns{pHo-BonHOBoﬁ ayanusm"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




| KonnyecTso uyacos | Hata ONeXTPOHHbIE
Bcero|| Kontponbhbie || [Tpaktuueckue || 13YICHHA unposere
paGoThI paBoTbI o0pazoBaTesnbHbIE
pecypcel
Jlos) 4 | 16 |
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YUYEBHO-METOJIUYECKOE OBECHEYEHHUE OBPA3OBATEJBLHOI'O
MPOLIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA

1. ®usuka. Yraybnenusiii yposenb. 10 kmacc: yueOHuk / B.A. KacestHOB. — 8 wu3g,
crepeorut. — M. «/Ipoda» 2020. — 493 c. (Poccuiickmii yueOHUK)

2. ®usuka. Yraybnennslii yposenb. 11 kmacc: yueOnuk / B.A. KacestHOB. — 8 wm3g,
crepeorut. — M. «/Ipoda» 2020. — 495 c. (Poccuiickmii yueOHUK)

METOANYECKHUE MATEPHUAJIBI IS YUUTEJA

1. ®@usuka 10-11 xnaccer. Konrponsasie padotsr M.JI. Kacatkina

2. OnopHble KOHCIIEKTBI U pa3HOypoBHeEBbIe 3a1aunu A.E.Mapon

3. Iloypounsie paszpadorku no puzuke H.C.IInak

4. ®uszuka 7-11 knaccesl. Opranu3zanusi BHEKJIaCCHOH padotel, biaromapes, PaByikas

OUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI H PECYPCBI CETH
UHTEPHET

1. rjsuchebnik.ru
2. cftalog.prosv.ru
3. labirint.ru
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