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[IporpaMmma 1o ¢Qusuke Ha YpOBHE cpedHero oOmiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH H
TpeOOBaHUIl K pe3ybTaTaM OCBOEHMsI OCHOBHOW 00pa3oBaTesibHOM nporpammsl, npeactaBieHHbXx B PI'OC COO, a Taxxe
c yuétoM (PenepanbHoil paboueil mporpammel BocnuTanusi 1 Konueniuu npenoaaBanust yueoHoro npeamera « Ousnkay B
oOpa3oBaTenbHBIX Opranu3zanusax Poccuiickoit denepanyu, peaarn3yronx OCHOBHbIE 00pa30BaTEeIbHBIE TPOTPAMMBI.

[IporpamMma mo ¢wusuke ompezaenseT 00s3aTeabHOE MPEIMETHOE COACpKaHUE, yCTaHABIUBAET PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh U3YUYECHHSI TEM U Pa3/iesoB y4eOHOro mpeaMera ¢ Y4ETOM MEXKMIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKM Y4eOHOTo Ipoliecca, BO3PACTHBIX OCOOEHHOCTEM oOyuarommxcs. Ilporpamma mno ¢usuke naér
IpEJICTaBICHUE O LIEJISAX, COJIEPKaHNu, OOIIEH cTpaTerun 00y4eHusl, BOCIIUTAHUS U Pa3BUTUS 00YUarOIIMXCsl CPEACTBAMU
yuebHoro npeamera «dDuznka» Ha yriayOJIEHHOM YPOBHE.

N3yuyenue kypca pusuku yriyOnE€HHOr0 ypoBHS MO3BOJIAET peaju30BaTh 3aJaud Npo(ecCHOHAaIbHON OpUEHTAlUH,
HAIpPaBJIEHO Ha CO3JAaHME YCIOBUM JJI NPOSBICHUS CBOMX MHTEIUIEKTYaJbHBIX M TBOPUYECKHX CIHOCOOHOCTEHM KaXKIbIM
O0Oy4aroluMcsi, KOTOpbIE HEOOXOAWMBI Il TPOJOJDKEHUS OOpa3oBaHMs B OpraHu3aluax MOpoPecCHOHATBHOIO
00pa30BaHMsI 1O PA3TUIHBIM (QUZUKO-TEXHUYECKUM U HH)KEHEPHBIM CIEIIHATEHOCTSM.

B nporpamme no ¢usuke onpeAenstorcs MmiaHupyeMble Pe3yibTaThl OCBOEHUS Kypca (PM3MKU HAa YPOBHE CPEIHErO
oOmero oOpa3oBaHusA: JIMYHOCTHBIE, MeETalpeAMETHbIe, MNpeaMeTHble (Ha YyrIyOnéHHoM ypoBHe). HayuHo-
METOI0JIOTUYECKOM OCHOBOM ISl pa3pabOTKKU TpeOOBaHUM K IMYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM PE3yJIbTaTaM
00y4YaroMXcsi, OCBOMBIIMX MPOrpaMmy Mo (PU3MKe Ha ypOBHE CPEIHEr0 00IIero oOpa3oBaHus Ha yriIyOJIEHHOM ypOBHE,
ABJISIETCS] CHCTEMHO-JEATEIbHOCTHBIN OIXO/I.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUTAHUPYEMbIE Pe3ybTaThl OCBOEHUS Kypca (PU3MKHU Ha YIIIyOJEHHOM YpPOBHE, B TOM YMCIIE IPEIMETHBIE PE3YIbTaThl
10 rojam o0y4YeHus;

coneprkanue yueonoro npeamera «dusmka» mo rogam 00ydeHusI.

[IporpamMma mo ¢u3MKe UMEET MPUMEPHBIA XapaKTep W MOXKET OBITh HCIOJIh30BaHA YUUTEISIMH (DU3UKH IS
COCTABJICHHSI CBOUX PA00OYMX MPOTpamM.



[IporpamMmMa mo (u3MKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHUBY YYHUTEICH U TMPEIOCTABISIET BO3MOXKHOCTU IS
pealM3aluy pa3InyHbIX METOJAMYECKUX IMOAXOJ0B K MPENoJaBaHUI0 (PU3MKKM Ha YriayOJIEHHOM YPOBHE MpPH YCIOBUH
COXpaHeHUs 0043aTENbHON YaCTH COJIEpKaHUs Kypca.

dusuka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAaX HPUPOJIbI, BBICTYINAs B KauecTBE y4eOHOTo IpeaMeTa B IIKOJIE,
BHOCUT CYILECTBEHHBIM BKJIaJ B CHCTEMYy 3HaHUl 00 okpyxkatomem wupe. IlkonbHbli Kypc Qusuku —
cUCTEeMOOOpa3yIoInii AJis1 €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB, MMOCKOIbKY (hPM3HUECKHUE 3aKOHBI JIEKAT B OCHOBE
MPOLIECCOB U SABIICHUM, M3y4aeMbIX XHUMUEH, Ouonorue, ¢pusznyeckoil reorpadueit u actpoHomued. McnonpzoBanue u
aKTUBHOE MPUMEHEHHE (PU3MUYECKUX 3HAHUM ONpEAeNniIo XapakTep W OypHOE pa3BUTHE PAa3sHOOOpA3HBIX TEXHOJIOTUN B
cdepe IHEPreTUKU, TPAaHCIIOPTa, OCBOCHUSI KOCMOCA, MOJIy4eHHsI HOBBIX MaTEpUajoB C 3a/laHHbIMU CBOMCTBaMU. M3yueHue
(GU3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHbI Mupa oOydarouerocs, B
(dbopMHpOBaHWE YMEHUIN IPUMEHSITh HAYYHbII METO] TO3HAHUS ITPU BBINOJHEHUU UMHU YUYEOHBIX UCCIIET0BAHMM.

B ocHoBy kypca (usnku Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUsl TOJOXEH pPAJ HIAEH, KOTOPhIE MOXHO
paccMaTpuBaTh Kak IPUHIIUIIBI €0 TOCTPOEHUS.

Hoea yenocmuocmu. B cOOTBETCTBUU C HEM KypC SBIIAECTCS JIOTHUECKH 3aBEPLIEHHBIM, OH COJEPKAT MaTepHall W3
BCEX Pa3AesioB (PU3UKH, BKIIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoea 2enepanuzayuu. B COOTBETCTBUM C HEW MaTepuall Kypca (PU3UKU OOBEIMHEH BOKPYT (DU3UUYECKUX TEOPHH.
Benymum B Kypce sBisieTcsi GOpMHPOBAHUE MTPEACTABICHUIA O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE peanuszaiys npeanoiaraeT UCIoJIb30BaHUE T'YMaHUTAPHOTO MOTEHIMANa PU3NYEeCKOn
HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKH C pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MTPOOTIEMaAMHU.

Hoea npuknaonoit nanpagnennocmu. Kypc puzuku yrimyOoa€HHOTO YpoBHS MPEIOaraeT 3HaKOMCTBO C IIUPOKUM
KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKHUX MPUIOKEHUN M3YYEHHBIX TEOPUM U 3aKOHOB. IIpu 3TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MPEJCTABICHUN U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea rkonocuzayuu peann3yeTcsi NOCPEICTBOM BBEJICHUS 3JIEMEHTOB COJIEPKAHUS, MOCBSIIEHHBIX 3KOJIOTHYECKUM
npo0iemMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJOTWMH, a TaKKe OOCYXKIeHUs MmpodiieM
PalMOHANBHOTO MPUPOIONOIB30BAHMS U 3KOJIOTHUECKONW 0€30MaCHOCTH.



OcBoeHue comepkaHus MPOrpaMMbl TI0 (PHU3KWKE OJDKHO OBITh TIOCTPOCHO HA TMPHUHIUIAX CHCTEMHO-
JeSTENIbHOCTHOTO noaxoa. s hu3uku peanuzainus STUX MPUHIUIIOB 0a3UpyeTcsl Ha UCIOIB30BaHUU CaMOCTOSITEIbHOTO
IKCIIEPUMEHTa KaK MOCTOSHHO JeicTByromero (akropa yueOHoro mpoiecca. s yriyonéHHOro ypoBHsS — 3TO cHCTEMa
CaMOCTOATENILHOTO YYEHHYECKOTO0 HKCIIEPUMEHTA, BKJIIOYAIOUIETO (PPOHTANIbHBbIE YYECHUUYECKHUE OMBITHI MPU W3YYECHUHU
HOBOTO MaTepuala, JiabopatopHble pabOThl U pabOThl mpakThkyma. [Ipu 3TOM BO3MOXHBI JiBa CrOcOo0a peanu3aluu
¢usznyeckoro nmpakTukyMa. B mepBoM ciydae mpakTHKyM MPOBOAUTCS b0 B koHue 10 kmacca, mu0o mocie mepBoro u
BTOpPOTO Mosryroauii. Bropoii cmocod — 310 uHTerpamnusi padoT MpakTUKyMa B CUCTEMY JaOOpaTOpHBIX padOT, KOTOpHIE
IPOBOJASTCS B Ipoliecce u3ydeHus paszaena (temsl). [Ipu aTom mog pabotamu npakTUKyMa MOHUMAETCSI CAMOCTOSITEIIBHOE
UCCIIEJOBaHHUE, KOTOPOE MTPOBOAUTCS [0 PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO BUAa 0€3 MOIMIAaroBOi HHCTPYKIUH.

B nporpamme 1o ¢u3nke cucreMa yueHH4eCcKoro 3KCIepuMeHTa, 1abopaTOpHbIX paboOT U MPAKTUKYMa MpeIcTaBlIeHa
eIMHBIM TiepeyHeM. BbIOOp TeMaTuku A STUX BUAOB YUCHHUECKUX MPAKTHUECKUX PabOT OCYIIECTBISACTCS YIaCTHUKAMU
00pazoBaTEILHOTO Mpoliecca UCXOsI U3 OCOOCHHOCTEW MOYPOYHOTO IJIAHUPOBAHUS U OCHAIlCHUsI KabuHeTa ¢pusuku. [Tpu
3TOM O0O€CIeYUBACTCsl OBJAJACHHE OOYYalOIIMMHUCA YMEHUSIMU TPOBOJAUTH IMpsIMble W KOCBEHHBIE H3MEpEHUs,
UCCJIEJOBaHMSI 3aBUCUMOCTEN (PM3UYECKUX BEJIMYMH U ITOCTAHOBKY OIIBITOB IO MPOBEPKE MPEAJIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHUE yIEsSeTCsl PEIICHUIO0 PAacYETHBIX M KAa4eCTBEHHBIX 3ajad. [Ipum SToM ansi pacuéTHBIX 3aaad
IPUOPUTETOM SBIISIOTCS 3a/1a4¥l C SIBHO 3aJlaHHOM M HESIBHO 33JJaHHOW (PU3NYECKON MOJETBIO, MO3BOJISIONINE TPUMEHSITh
W3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3felia Kypca, TaKk U UHTErpupys MpUMEHEHHE 3HAaHUI U3 pa3HbIX
pa3nenoB. Jlyis KaueCTBEHHBIX 3aJay IMPUOPUTETOM SBIAIOTCS 3aJaHUsl Ha OOBACHEHUE/NpelCKa3aHHe MpPOTEKaHUs
bu3MYecKuX SIBJICHUI U MPOILIECCOB B OKPYXAIOMIEH XKU3HH, TPeOYromue BhIOOpa (PU3MUECKOW MOJEIH Jis CUTyalluu
PAKTHUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBumn ¢ tpedoBanusiMu GI'OC COO k MatepHaibHO-TEXHUYECKOMY OOECICUeHHI0 y4eOHOro mpolecca
Kypc (usuku yriayOiaEHHOTO YpOBHS Ha YpOBHE CpelHero oomero oOpa3oBaHUs AODKEH M3y4yaThCsl B YCIOBUSIX
npeaMeTHOro KabuHeTa. B kabunere pu3nku N0HKHO OBITH HEOOXOUMOE JIA0OPATOPHOE 000PYIOBAHUE TSI BHITIOTHEHUS
YKa3aHHBIX B MporpamMMme Mo (U3NKE YUYEHHUYECKUX OMBITOB, JIAOOPATOPHBIX paboT M paboOT MpaKkTHKyma, a TaKxKe
JIEMOHCTPAIIMOHHOE 000PYAOBaHNUE.



JleMoHCTpanmmoHHOE 000pyI0BaHNEe (OPMUPYETCS] B COOTBETCTBHH C MPUHIIAIIOM MHUHHUMAIBHOW JTOCTATOYHOCTH U
oOecrieuynBaeT IMOCTAHOBKY IEPEYHCICHHBIX B TporpamMMme Mo (U3MKE KIFOUEBBIX JIEMOHCTpAIUN JUIsl MCCIICIOBAHUS
M3Y9YaeMBbIX SBJICHUU U TIPOIIECCOB, YMITUPHUCCKUX U (PyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHUX TPUMEHEHUH.

JlabopaTopHoe 0OOpyAOBaHWE JI YYEHHMUECKHX TMPAKTHUYECKUX paboT Qopmupyercs B BHUAEC TEMaTHUYECKUX
KOMILJIEKTOB U OOECHEeYrBAeTCs B pacu€Te OJHOTO KOMIUIEKTa Ha ABYX OOydarommxcs. TeMaTHdecKhe KOMILIEKTHI
1abopaTopHOTO 00OPYAOBaHUS JOHKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM HCITOJIb30BAHUW aHAJIOTOBBIX M IH(PPOBHIX
pruOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBLHBIX CUCTEM B BHJIC ITU(DPOBBIX TabOpaTOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dbopMHpoBaHHEe HHTEpEeca M CTPEMJICHHS OOy4YaoMIMXCS K HAYYHOMY M3YUYEHHIO MPUPOJbI, Pa3BUTHUE HUX
WHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHWA O HAYYHOM METOJE TO3HAHWS W (POPMHUPOBAHUE MCCIICIOBATEIBCKOTO OTHOIICHHUS K
OKPYKAIOIUM SIBIICHUSIM;

dbopMHpOBaHUE HAYYHOTO MUPOBO33PEHHS KaK pe3ysibTaTa U3y4eHHUs OCHOB CTPOEHHUS MaTepuu U (pyHIaMEHTaTbHBIX
3aKOHOB (PU3UKHU;

dbopMHpoBaHUE YMEHUHN OOBSCHATH SIBICHHS C HCTIOJIb30BaHUEM (PU3NUYECKHUX 3HAHWHM M HAYYHBIX J0KA3aTEIIbCTB;

dbopMHpOBaHUE TTPEACTABICHUN O POJIU GUBHKH IS PA3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKUA U TEXHOJOTH;

pa3BUTHE TMPEACTaBICHUN O BO3MOXKHBIX cdepax Oyaymed NTpoPecCHOHATBHON MESITCIIBHOCTH, CBS3aHHBIX C
(bU3MKOH, MOATOTOBKA K JalIbHEHIIIEMy O0OyUYE€HHUIO B TOM HAINPABIICHUU.

JlocTikeHne 3TUX Iiesie o0ecreurnBaeTcsl pelieHrneM CIeAyOMX 3aa4y B Ipoliecce U3y4eHHsl Kypca (pU3MKU Ha
YpOBHE CpeAHEro 00I11ero 00pa3oBaHus:

NPUOOPETEHUE CUCTEMBI 3HaHUM 00 OOIKX (HU3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKIIIOUasi MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, STIEKTPOAUHAMHUKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI aCTPODU3UKH;

dbopMHupOBaHUE YMEHUN MPUMEHSTH TEOPETUUCCKUE 3HAHUS ISl OOBICHEHUS (U3HUECKUX SIBJICHUI B MPUPOJIC U JIJIS
MPUHATHUS TPAKTUIECKUX PEIICHUN B TIOBCETHEBHOM KU3HU;

OCBOCHHE CTIIOCOOOB PEIICHUS Pa3IMYHBIX 33J]1a4 C SBHO 3aJaHHOW (PU3NYECKON MOJIENbBIO, 3a/1a4, T0IPa3yMEBArOIINX
CaMOCTOSATEIILHOE CO3/JaHMe (PU3MUECKOW MOJACNHM, aJCKBATHOW YCIIOBHUSM 3aJadd, B TOM YHCIIE 33Ja4 WHXCHEPHOTO
XapaKkTepa;



NOHMMaHuE (PU3HUUECKUX OCHOB U MPUHLIUIIOB JACUCTBUS TEXHUUECKUX YCTPOUCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX
BIIMSIHUS Ha OKPY’KAIOIIYIO CPENY;

OBJIQJICHUE METOJAAMH CAMOCTOSITEIFHOTO TUIAHUPOBAHUS U TMPOBeNEHUs (PU3MUECKHX SKCIIEPUMEHTOB, aHAIHU3a U
WHTEpHpeTaluu HHpOpMaIUH, ONPEEICHHs] IOCTOBEPHOCTH MOJIYYEeHHOTO pe3yiibTaTa;

CO37[aHKU€e YCIOBUH IJIsl Pa3BUTHS YMEHUM MPOEKTHO-UCCIIEI0BATEIBCKON, TBOPUECKOM A TEIbHOCTH;

pa3BUTHE HHTEpeca K chepaM MpoeCcCHOHATTBEHON ACITEIBHOCTH, CBI3aHHON ¢ (PU3UKOM.

B cootBetrctBun ¢ TpeboBanusiMu ®I'OC COO yrayO6n€HHbIN ypoBeHb U3yUYeHHs yueOHoro mpeamera «dusmka» Ha
YpOBHE CpeAHEro oOIero o0pa3oBaHus BbIOMpaeTCsl 00y4arOIUMUCS, MIAHUPYIOUIMMH MPOJOJDKEHHE 00pa30BaHUS I10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

Ha uzyuenue ¢pusuku B 10 kiacce — 102 yacoB (3 4acoB B HEZIEIIO).

Pabouyas nporpamma o ¢usuke pazpadorana B coorBeTcTBUU ¢ yctaBoM MOBY nuriest Nel ¢. BonblieycTbUKMHCKOE
MeuetnuHackoro paiona PecnyOnuku bamkoproctan, OOIL, VII.

COJEP XAHME OBYUYEHUA
10 KVIACC

Paszgea 1. Hay4yHblii MeTOA NMO3HAHUS IPUPOABI.

®duszrka — pyHAaMEeHTalIbHAs Hayka o npupoje. HayuHblil MeTon MO3HAHUS U METOAbI MCCIEAOBAaHUA (PU3MUYECKHUX
SBJICHUM.

OKCIIEpUMEHT U TEOpHS B Ipoliecce Mo3HaHus npuposl. Habmoaenue u skcrepuMenT B (husmke.

Crioco0bl u3MepeHns: (PU3NUECKUX BEMYMH (aHAJOroBbIe U LU(POBBIE U3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHbIE
JTATYMKOBBIE CUCTEMBI).

[TorpemrHocTy U3MEpEeHUN PU3NUECKUX BETUYHUH (a0COIIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (U3NYECKUX SBICHUM M MPOLECCOB (MaTepualibHas TOYKa, aOCOJIIOTHO TBEPJOE TEJO, HJleaTbHAs
KUJKOCTh, UJICAJIbHBIN Ta3, TOueUHbIN 3apsn). ['unoreza. ®U3ndeckuil 3aKOH, TPAHUIIBI €r0 MpUMEHUMOCTH. Pu3nyeckas
TEOpHs.



Ponb u MecTo (u3uku B GOPMUPOBAHUN COBPEMEHHOW HAyYHOH KapTUHBI MHUpA, B MPAKTUYECKOU IEATEIBHOCTH
JIOAEN.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomuol, nPAKMUKyMm.

W3mepeHnne cuiibl TOKa MU HalpsDKEHHWS B LENM IMOCTOSHHOIO TOKa IPU IMOMOIIM aHAJIOrOBBIX M LHUQPPOBBIX
U3MEPUTENIbHBIX TPUOOPOB.

3HaKOMCTBO ¢ IU(pPoBoil jaboparopueit mo ¢usuke. I[Ipumepsl n3mMepeHuss PU3NUECKUX BEIMYUH IMPH MOMOIIH
KOMITBIOTEPHBIX TaTYUKOB.

Pa3pen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanundeckoe 1BHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMkeHUA. Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHHUKHU.

Pannyc-BeKkTop MarepuaabHON TOUYKHU, €ro MPOEKIUU Ha OCHU CUCTEMBI KoopauHaT. Tpaekropus.

[lepemenienne, CKOpOCTh (CpenHss CKOPOCTb, MICHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepualibHOM TOYKH, HUX
IIPOEKIMYU Ha OCH CUCTEMBI KOOpAuHAT. CI0KEHUE NEPEMEILCHHUN U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSMOJMHENHOE ABUXKEHUE. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTH, YCKOPEHUS U
yTH MAaTepUaJIbHON TOYKUA OT BPEMEHU U UX TpaduKu.

CBoOonHOE majeHue. YCKOpeHue CBOOOJHOIO MajieHud. /[BHykeHue Tena, OpOUIEHHOrO MOJ YIJIOM K TOPU30HTY.
3aBUCHUMOCTh KOOPAMHAT, CKOPOCTU U YCKOPEHHSI MAaTEPUAJIbHOM TOUKH OT BPEMEHHU U UX TpauKH.

KpuBonuHenHoe nBmxeHue. [[BUKEHHE MATEpUAIIBHOM TOUKHA IO OKPYKHOCTH. YTJIOBas M JIMHEWHAs CKOPOCTb.
[lepuon m wyactora oOpamieHusi. LleHTpocTpemuTeNnbHOE (HOPMalIbHOE), KacaTellbHOE (TaHIM€HUMAJIbHOE) W TOJHOE
YCKOpPEHHE MaTepUaIbHOU TOUKH.

TexHUYEeCKUE YCTPOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: CIHMIOMETP, [BHKEHHE CHApsO0B, LEIHbIC,
niecTepéHyaThie U peMEHHBIE NEepeavu, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopenb cucteMbl 0TCUETA, MILTIOCTpAIUS KHHEMATHUECKUX XapaKTEPUCTUK ABUKEHUSI.

CnocoObI ucclief0BaHUs IBUKEHUN.

NnmrocTpanus mpeaeabHoro nepexoaa 1 n3MepeHue MrHOBEHHOU CKOPOCTH.



[IpeoOpa3zoBaHre TBMKEHUH C MCTIOJIH30BAaHUEM MEXAHU3MOB.

[TameHue Ten B BO3AyXe U B PaA3PEKEHHOM ITPOCTPAHCTBE.

HabGnronenue nBm>xeHus Tea, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hampasnenue ckopocTy IpyU IBUKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHUE MyTel, TPACKTOPUA, CKOPOCTEN JBUKEHUSI OJHOTO M TOTO K€ Tejla B Pa3HbIX CUCTEMaxX OTCUETA.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomol, nPAKMUKyMm.

M3ydeHne HEpaBHOMEPHOI'O JIBMKEHUSA C LEIIBIO ONPEAEIEHNUs] MTHOBEHHON CKOPOCTH.

W3mepeHne yCKOpeHHs IpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIIOHHOU INIOCKOCTH.

HccenenoBanye 3aBUCUMOCTH ITyTH OT BPEMEHHU NP PABHOYCKOPEHHOM JIBUKCHUU.

N3mepenue yckopeHusi CBOOOTHOTO najieHus (PEKOMEHI0BaHO UCTO0JIb30BaHKEe IUGPOBOI TabopaTOpum ).

N3yyeHnue ABMKEHUS Tela, OpPOINIEHHOTO TOpU30HTANBHO. IIpoBepka rumore3pl 0 MPSAMOM MHPOMOPLHUOHATBHOU
3aBUCHUMOCTH MEXAY JaJbHOCTBIO NIOJIETA U HAYAJIBHOW CKOPOCTBIO TeJa.

W3ydeHne NBUKEHUs Tella 110 OKPYKHOCTH C IIOCTOSTHHOM I10 MOYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IEPHO1a OOpAIIeHUs] KOHUYECKOTO MasiTHUKA OT €ro napamMeTpoB.

Tema 2. lunamuxa.

[lepBbiii  3akoH Hprorona. HWMHepumanbable cuctembl orcuéra. [lpuHmmn  oTHOocuTenbHOCTH — ['anmunes.
HeunepuuanbHble cUCTEMbI OTCUETA (ONpeaeIeHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHIUI CyTIepHO3ULIMHU CHUJL.

Bropoit 3akoH HproTOHa 111 MaTepuanbHOM TOUYKH.

Tpernii 3akoH HproTOHA 1711 MaTepuanbHbIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh T'PABUTALIMOHHON 1 HHEPTHOM MacCBhl.

Cuna TspKecTH. 3aBHCHUMOCTh YCKOPEHHsSI CBOOOJHOTO MAaJCHUS OT BBICOTHI HAJ MOBEPXHOCTHIO IUIAHETHI U OT
reorpaduveckoil mupoThl. J[BrmkeHne HeOECHBIX Te U X CITyTHUKOB. 3akoHbl Kertepa. [lepBas kocMuueckasi CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBmxkyierocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUS! CKOJBXKEHHS M cuia TpeHus nokos. Koapduuuent tpenus. Cuna
CONPOTHUBIICHUSA IIPU ABUKEHHUU TeJa B )KUAKOCTH WIIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCHUTEJIBHOTO IBUKEHUS.



Jasnenue. 'mapocratnyeckoe gapienue. Cuna Apxumena.

TexHru4ecKre yCTpoMcTBa U TEXHOJIOTMYECKUE POLECCh: NOUINITHUKH, JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBM>XeHHs Tell B MHEPLUAIbHBIX U HEMHEPIIMAIBHBIX CHCTEMaX OTCUETA.

[IpyHLIMTO OTHOCHUTENIBHOCTH.

Kauenue aByX HWJIMHIPOB WJIM LIAPOB Pa3HOM MAacCChl C OJJMHAKOBBIM YCKOPEHHWEM OTHOCUTEIIBHO HEMHEPLHUAIBHOU
CUCTEMBI OTCYETA.

CpaBHEHHE pPaBHOJCHCTBYIOLIEH INPUIIOKEHHBIX K TENy CHJI C IIPOU3BEICHUEM MACCHI TE€JIa HA €ro YCKOPEHHUE B
VHEPLUAJIBbHOU CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOZHUKAIOLUX B pE3yJIbTaTE B3AUMOCHCTBHS TEII.

N3Mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NMOABEME U MTA/ICHUH.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CUJT TPEHUSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

N3mepeHne paBHOACHCTBYIONIECH CUII ITPU ABM>KEHUH OpycKa MO HAaKJIOHHOM TIOCKOCTH.

[TpoBepka rumore3bl O HE3aBUCUMOCTUM BpPEMEHHM JBI)KEHHS Opycka IO HAKJIOHHOM IUIOCKOCTM Ha 3a/JaHHOe
pPacCTOSIHUE OT €ro MaccChl.

HccnenoBanre 3aBUCUMOCTH CUJT YIPYTOCTH, BOSHUKAIOIIMX B MPYKUHE U PE3UHOBOM 00paslie, OT UX JAePOpMallUH.

N3yyeHue ABUKEHUSI CUCTEMBI T€Jl, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JErKuil OJI0K.

W3mepenne ko3 duLreHTa TpeHHs 10 BEIMYUHE YIII0BOro ko3¢ dunuenTa 3aBucuMoctu Fy(N).

HccnenoBanue qBuxkeHUs OpycKa 10 HAKIOHHOW MJIOCKOCTH C MIEPEMEHHBIM KO3 (PHUIIMEHTOM TPEHUSI.

W3yyeHue ABMKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpHoe Teno. lloctynarenbHoe M BpalllaT€IbHOE JBMXKEHHE TBEPAOrOo Tena. MOMEHT CHIIbI
OTHOCUTENBHO ocH BpaiueHus. [lmeyo cunpl. CliokeHue cuil, MPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsbkecTH Tena.



Y cioBust paBHOBECHS TBEPAOTO TENA.

YcToitunBoe, HEyCTOWYNBOE, 0€3pa3TMIHOE PABHOBECHE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEMH, CTPOMTEIBHBIM KpaH, peIIETyaThie
KOHCTPYKLIUU.

Jemoncmpayuu.

Y ciioBUst paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKkmuKym.

HccenenoBanue yCcioBUM paBHOBECHS TBEPAOIO TeJA, UMEIOLIET0 OCh BPAILCHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U PacU€T CUJl YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPHI.

Tema 4. 3axonvl coxpaneHusn 6 mexaHuxe.

MMnynsc MaTepuanbHOM TOYKHM, CHUCTEMBI MaTEpUalbHBIX TOYEK. LIeHTp Macc cucTeMbl MaTEepUaIbHBIX TOYEK.
Teopema 0 IBHKEHUHU LIEHTPA Macc.

NMnynibe CHITBI M IBMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MoMeHT umnyiibca MaTepuaibHON TOUKH. [IpeacraBinenrne o COXpaHEHMM MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISX.

PaGoTa cuibl Ha MasloM U Ha KOHEYHOM TiepemenieHnn. ['padgudeckoe npeacTaBieHrue padbOThl CUIIBL.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi mMaTepHalibHOM TOYKU. TeopemMa 00 M3MEHEHUMM KHUHETHYECKOM SHEpruu MaTepHalbHOU
TOYKH.

[loTeHnManbHBIE W HENOTEHUMAIbHBbIE Cuibl. [loTeHuumanbHass osHeprus. IloTeHuManbHas DJSHEpPrus yIpyro
nedopMUpOBaHHON TpyXuHbI. [loTeHIManbHAsE 3HEPrusl Tejla B OJHOPOJHOM TpaBUTAMOHHOM Toiie. [loTeHuuanbHas
HHEPrud Tejla B TPaBUTALMOHHOM T0JI€ OTHOPOJIHOTO 1Iapa (BHYTPH U BHE 1mapa). Bropas kocmuueckasi CKopocTb. TpeTbs
KOCMHYECKAsi CKOPOCTb.



CBsi3p pabOThl HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKON SHEPruU CHUCTEMBI Tel. 3aKOH COXpaHEHUS
MEXaHHYECKON YJHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpasHenue bepHyium Ui UACanbHON )KUAKOCTH KaK CIEACTBUE 3aKOHA COXPAaHECHUSI MEXAHUYECKOW DHEPTUU.

TexHuueckue yCTpOMCTBA U TEXHOJIOTUUECKUE IIPOLIECCHL: IBMYKEHUE PAKET, BOJIOMET, KONED, IPYKUHHBINA [TUCTOJIET,
TUPOCKOII, (PUTYpHOE KaTaHWEe Ha KOHbKAaX.

Hemoncmpauuu.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

H3mMepeHne MOIHOCTU CUJIBI.

W3MeHeHue 3HEpTUM Telia MPU COBEPIICHUU PAOOTHI.

B3auMHbIe npeBpamieHns KHHETUYECKOW W MOTEHIMATBLHONW SHEPTUi NpHU ACHCTBUU HA TEJIO CHJIbI TSHKECTH U CHUJIBI
YIPYTOCTH.

CoxpaHeHue SHEePTUU MPU CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3mMepenue ummybca Tejia 1o TOPMO3HOMY ITYTH.

N3mepenue Cuiibl TITH, CKOPOCTH MOJICNIU SJIEKTPOMOOUIIS U MOIITHOCTH CHUJIBI TATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEeHUs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJICUCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS TTOTEHIIMAILHON SHEPTUHU MIPY>KUHBI ¢ PA0OTOM CHUIIBI TPEHUS.

Omnpenenenne pabOThI CUITBI TPEHUS TIPH IBIXKCHUH TeJla TI0 HAKJIIOHHOM TIIOCKOCTH.

Pasznea 3. MosexkyasipHas pu3uKka U TEPpMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlL.

OCHOBHBIE TMOJOXEHUSI MOJIeKysipHO-KuHeTnyeckor Tteopuun (MKT), ux ombeitHoe obGocHoBaHue. duddysus.
bpoyHoBCkOe nBMKeHHE. XapakTep IBWKEHUS M B3aMMOJCHCTBUS YAaCTUL] BelIeCTBA. MOIEIN CTPOEHUS Ta30B,



KUAKOCTEH U TBEPIBIX TEN U OOBICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3TUX Mojenei. Macca M pa3Mepbl MOJEKYI
(atomoB). KonnuectBo BemectBa. [locrosinaass ABorajpo.

TennoBoe paBHOBecue. Temneparypa u ciocoosl €€ nzmepenus. [llkana remnepatyp Llenscus.

Mopnenb uaeanbHOrO ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHU: YaCTUIbl raza JABUXKYTCS XAOTHUECKH W HE
B3aUMOJICUCTBYIOT JIPYT C APYTOM.

['azoBeie 3akoHbl. YpaBHeHHe MennaeneeBa—Knaneiipona. AOcomroTHas TemrepaTypa (IIKajla TeMIeparyp
KenbBuna). 3akon Jlanmbrona. M3ompoiiecchl B MIealbHOM Tra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM BemiecTBa. I paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

CBs13p MEXJy JABICHUEM M CPEIHEH KMHETHYECKOM PHEpruer IMOCTYNaTeIbHOIO TEIUIOBOTO JBHYKEHHS MOJIEKYJ
UJICANILHOTO raza (OCHOBHOE YPaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UCAIBHOTO Ta3a).

CBsi3b  aOCONIOTHOM TeMmmepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpeAHEd KHHETUYECKOM »Heprueit
MOCTYIATEIbHOTO TEMIOBOTO JBUKEHUS €€ YaCTHII.

TexHnyeckue ycTpoHCTBa M TEXHOJIOTUYECKHE MPOLIECCHI: TEPMOMETP, OapoMeTp, MOIyYEeHUE HAHOMATEPUAIOB.

Jlemoncmpayuu.

Mopnenu ABUXKEHUS YacTHI] BEIIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopnenu KpucTauInuecKuX peméToK.

Habmoienue 1 ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue mpoliecca YCTaHOBJICHHUS TEIJIOBOIO PABHOBECHS MPU TEILIOOOMEHE MEXIy Topsiueil W XOJIOIHOM
BOJIOM.

N3ydenne n30TepMrUyYecKoro mpoiiecca (PeKOMEHI0BaHO MCIIOIb30BaHNEe U(PPOBOI J1TabopaTopun).

N3y4yeHue n30X0pHOro npouecca.



N3yyeHnue n300apHOro mpoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckas (T/l) cuctema. 3ajgaHue BHEUIHUX YCIOBUM JJII TEPMOJUHAMUYECKON CHCTEMbl. BHelnrHue u
BHYTpPEHHHE MapaMeTpbl. [lapameTpsl TepMOAMHAMHUYECKON CUCTEMBI KaK CPEJHUE 3HAUYCHHS BEIMYUH, ONMKCHIBAIOIINX €&
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoauHamuiky. CaMOINpPOMU3BOJIbHAS peakcalus TEePMOJUHAMUYECKOW CHUCTEMBI K TEILIOBOMY
PaBHOBECHIO.

Mopens uacanbHOTO Ta3a B TEPMOJMHAMUKE — CHCTEMA ypaBHEHHWU: ypaBHeHue MeHneneeBa—Kiamneiipona u
BBIPAKCHUE 11 BHYTPEHHEN SHEPTUM. Y CIIOBUS MPUMEHUMOCTH 3TOW MOJEIN: HU3KAs KOHUEHTPALMs YACTHUL, BBICOKUE
TeMIeparypsl. BelpakeHue 71 BHyTPEHHEN SHEPTUU OJHOATOMHOTO HJI€ATBHOTO rasa.

KBazucratnueckre u HECTATHYECKUE MTPOLECCHI.

DOnemeHTapHas paboTa B TepMouHamMuke. Beruuciaenue paboTsl o rpaduky mpoiiecca Ha pV-auarpamme.

Temonepenadya kak crnoco0 HW3MEHEHUSI BHYTPEHHEH SHEPrHHM TEPMOJIMHAMUYECKONW CHUCTEMbl 0€3 COBEpIIEHUS
paboThl. KoHBEKIMS, TEMIONPOBOIHOCTD, U3TYUYEHUE.

KommuecTBo TennoTel. TenmmoéMKoCTh Tena. Y aenbHas U MOJIIpHasl TEIUIOEMKOCTH BELIECTBA. Y paBHeHUE Maiiepa.
VYaenbHas TemioTa cropaHusi TomiMBa. Pacu€r koiudecTBa TEIJIOTHI npu Teruionepenade. [lonstue o0 agmadbaTHOM
Iporecce.

[lepBbIii 3akoH TepmoanHamuku. BHyTpeHHsis sHeprus. KommuecTBo TermiaoTel U paboTa Kak Mepbl M3MEHEHHUS
BHYTPEHHEN YHEPTUHA TEPMOJNHAMUYECKON CHCTEMBI.

BTtopoil 3ak0H TEpMOJMHAMUKH I PAaBHOBECHBIX IPOLECCOB: YEpe3 3aJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJIMHAMHYECKOU CHCTEMbI IPOXOIUT €AMHCTBEHHAS afauadbara. AGCONIOTHAS TeMIeparypa.

Btopoii 3akoH TepMOAMHAMHUKU JJII HEPaBHOBECHBIX IPOIIECCOB: HEBO3MOXKHO IepenaTh TEIUIOTy OT Ooliee
XOJIOIHOTO Tefa K OoJiee Harperomy 0e3 komneHcarmu (Kinaysuyc). HeoOpaTuMoCTh MpUPOIHBIX MPOIIECCOB.

[Tpunnune aecTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. [ukin Kapho.

DKOJIOTUYECKHE aCIEKThI UCTIOIb30BAHUS TEIUIOBBIX ABUTATENEH. TenmoBoe 3arpsi3HEHUE OKPYKatolle Cpeibl.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: XOJOAWJIBHHUK, KOHIWLIMOHEP, HHU3EIbHBIA U
KapOIOpaTOPHBII JBUTATENH, TApOBast TypOUHA, MMOTYYEHUE CBEPXHU3KUX TEMIIEPATYp, YTUIN3ALUS «TEIUIOBBIX» OTXOJ0B
C HCIOJIb30BAaHMEM TEIUIOBOIO HAcoca, YTWIM3alUus OWOOPraHMYECKOrO TOIUIMBA JJisi BBIPAOOTKH «TEIIOBOM» U
AIEKTPOIHEPTUH.

Jemoncmpayuu.

W3MeHeHne TemnepaTypsl IpH aquadaTHyecKoOM pacIIupEHUH.

Bo3nymHoe orauso.

CpaBHEHHE yACIBHBIX TEINIOEMKOCTEN BEIIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aquadaTHOTO Mpoliecca.

KoMmnproTepHble MOJEIN TEIIOBBIX IBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepeHne yaenbHOoN TEII0EMKOCTH.

HccenenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aqnabaTHOro npouecca.

N3ydeHne B3aMMOCBS31 SHEPTUU MEKMOJIEKYIIIPHOTO B3aUMOJICUCTBUS U TEMIIEPATYPBI KUTIEHUS KUIKOCTEM.

Tema 3. Azpecamnivie cocmoanus eewyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHAeHcalus. Micnapenue u kuneHue. Y aenbHas TEIIoTa mapooopa3oBaHus.

HacelleHHble 1 HEHACHIIEHHBIE napbl. KauecTBEeHHAas 3aBUCUMOCTD TUIOTHOCTH U JABJIEHUs HACBIIEHHOIO Iapa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTb OT O0OBEMA HACHIIIEHHOTO Mapa. 3aBUCMMOCTb TEMIIEpaTyphbl KUIIEHHS OT JABJICHHS B
KUJKOCTH.

BnaxxHocTts Bo3ayxa. AOCOTIOTHAS M OTHOCUTEIbHASI BIAKHOCTb.

TBépnoe temo. Kpucrammmueckue u amopdHbie Tena. AHU3OTPONHUS CBOWCTB KpuctamwioB. [lmaBnenue wu
KpUCTAJUIM3aMs. Y IesbHas TerioTa miasiaeHus. Cyonumanus.

Hedopmaru TBEporo Tena. Pactsokenne u cxatue. Casur. Moayns FOnra. [pegen ynpyrux nedopmanuii.

TennoBoe pacmMpeHre KUIKOCTEN U TBEPABIX Tell, 00bEMHOE U JMHEHHOE paclIupeHre. AHTapMOHU3M TEIJIOBBIX
KOJIe0aHUI YacTHI] BeIlleCTBA KaK MPUYHMHA TEIIOBOTO PaCIIMPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).



[Tpeobpa3zoBanue sHEeprun B Pa3oBbIX Mepexoax.

VYpaBHeHUE TEMIOBOTO OaaHca.

[ToBepxHocTHOE HaTsKeHHE. KOApUIIMEHT MOBEPXHOCTHOTO HaTsKeHUs. Kamwimspuele siBieHus. JlaBneHue mop
HMCKPUBIIEHHOW MOBEPXHOCTHIO )kuaKkocTh. Dopmyna Jlamnaca.

TexHuyeckne ycTporucTBa U TEXHOJIOTHUECKHE MPOLECCHI: KUIKHE KPUCTAILIbl, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpauuu.

TemnmoBoe pacmMpeHue.

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenne. Kunenue npy noHMKEHHOM J1aBJICHUU.

M3mepeHne cuitbl TOBEPXHOCTHOI'O HATSKEHMUS.

OnBITHI C MBUTBHBIMU TUIEHKAMU.

CmauuBaHue.

KanwnspHsle sBICHHUS.

Mopenu HEeHBIOTOHOBCKOU YKUJIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTANIMYECKOTO BEIIECTBA.

Bunel negopmanuii.

Hab6mronenne mansix aedopMariuid.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepenue yaenbHON TENIOThI IUIaBICHUS JIb/A.

M3ydeHne CBOMCTB HACBIILIEHHBIX IIAPOB.

N3mepenne abCoOTHOM BIaXXKHOCTH BO3AyXa U OIIEHKA MacChl IapoOB B IOMELICHHUH.

N3mepenne ko3¢ dumpeHTa MOBEpXHOCTHOTO HATSKCHHUS.

N3mepenue monynst FOHra.

HccnenoBanue 3aBUCUMOCTH Ae(OpMALIMKA PE3UHOBOIO 00pa3ia OT MPUIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHAMMKA.



Tema 1. dnekmpuueckoe noJe.

OnexTpuzauus Tea U €€ MPOSBICHUSA. DJNEKTpUYECKUi 3apsia. J(Ba Buaa 3eKTpUUecKuX 3apsanoB. [IpoBoaHMKH,
JUAJIEKTPUKHU U TIOJTYIPOBOAHUKH. DIIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO 3aps/ia.

B3aunmoneiictBue 3apsaoB. Toueunsie 3apsaapl. 3akoH Kymnona.

DIeKTpuuecKoe nojie. Ero AeicTBre Ha IIEKTPUUYECKUE 3apsi/Ibl.

HanpsoxkéaHocth  3nexkTpudeckoro mnodist. [IpoOHeiid  3apsin. JIMHMM  HanpsyKEHHOCTH  JIEKTPUYECKOTO  TOJIS.
OAHOPOIHOE ANEKTPUUECKOE TOJIE.

[loTeHIMAIBHOCTD IEKTPOCTATUYECKOro MoisA. Pa3HOCTH moTeHnuManoB U HampspbkeHue. lloTeHuuanbHas sHeprus
3apsja B AJIEKTpocTaTudeckoM mnose. ITorennman smekrpoctatudeckoro nmosst. CBsi3p HANPsDKEHHOCTH MMOJS U Pa3sHOCTH
HNOTEHLUAJIOB Ul 3JEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOJIHOTO, TaK U HEOJTHOPOJHOTO).

[IpyHIMT CYTIEPIO3ULINAN IIEKTPUIECKUX TTOJIEH.

[Tone Toueunoro 3apsna. [losne paBHOMepHO 3apskeHHOM cdepsl. [lone paBHOMEpPHO 3apsHKEHHOTO M0 00BEMY 1Iapa.
[Tone paBHOMEpPHO 3apsKeHHOW OECKOHEYHOH IuUIocKOCTH. KapTuHbl JHMHUN HanpspDKEHHOCTH 3TUX TMOJEH |
HKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM ToJIE. [nanexkTpudueckas MpOHUIAEMOCTh BEIECTBA.

Kongencarop. DneKkTpo€MKOCTh KOHIEHCATOPA. DINEKTPOEMKOCTh TIIOCKOTO KOHIEHCATOPA.

[TapannensHOe coeMHEHNE KOHIEHCATOPOB. IlocineoBaTenpbHoe COeAMHEHNE KOHIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>keHME 3apsyKEHHOM YaCTHIIbI B OTHOPOIHOM DJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpoucTBa U TEXHOJIOTMYECKHUE TTPOLIECCHI: AIEKTPOCKOI, JIEKTPOMETP, dJIEKTPOCTATUYECKAs 3aIlNTA,
3a3eMJIEHHUE JIEKTPOIIPHUOOPOB, KOHAEHCATOPHI, reHepaTop Ban ne ['paada.

Hemoncmpayuu.

Y CTpOWCTBO U MPUHIUII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3apSIKEHHBIX MUIACTHUH.

Mopnens anekTpoctatuueckoro reHeparopa (Ban ge ['paada).



[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DnekTpocTaTuuecKas 3amuTa.

Y CTpOUCTBO U JIEUCTBUE KOHJICHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCATOpa OT IUIOIIAAW IUIACTUH, PACCTOSIHUS MEXKIYy HUMHU U
JTUBJIEKTPUYECKON IPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOro OIS 3apsSHKEHHOTO KOHIEHCATopa.

3apsKa 1 pa3psaka KOHJIEHCATOpa Yepe3 Pe3nucTop.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

OneHka CHiT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalleHus SHEPruy 3apssKEHHOT0 KOHJEHCATOPa B SHEPTUIO U3ITyYEHUs! CBETOUO/IA.

N3yyeHnue npoTeKkaHus TOKa B IIENH, COAEpKalel KOHAeHCaTop.

Pacnipenenenne pa3HOCTH NOTEHIMAIOB (HAIPSLKEHMS ) IPU NOCIE0BATEIbHOM COEIUHEHNN KOHIEHCATOPOB.

HccnenoBanue pa3psia KOHAEHCATOPa YePe3 pe3UCTOp.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcmoBus CylecTBOBaHUS MOCTOSTHHOTO IEKTPUYECKOTo ToKa. Mctounuku Toka. Hanpsixkenne U u O/1C £ .

3axkoH Oma 1 yyacTka LENu.

DNEKTPUYECKOE CONPOTUBIIEHUE. 3ABUCUMOCTD CONPOTUBIIEHUS OAHOPOIHOIO ITPOBOJHUKA OT €r0 JUIMHBI U IUIOIIAIH
MONEPEYHOT0 CEUYECHMsI. Y IETbHOE COITPOTHUBIICHHUE BEILIECTBA.

[TocnenoBarenbHOE, TAapaJIENbHOE, CMEIIAHHOE COEIMHEHHE MTPOBOJHUKOB. PacuéT pa3BeTBIEHHBIX 3IEKTPUUECKUX
neneit. [Ipasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoyms—JIenna.

MOIIHOCTB JIEKTPUYECKOT0 TOKA. TeroBas MOIIHOCTb, BBIIEIsAEMast HA PE3UCTOPE.

O/JIC u BHyTpeHHEE CONMPOTUBICHUE MCTOUYHMKA TOKAa. 3akKOH OMa JiJis MOJHOM (3aMKHYTOW) 3JIEKTPUYECKON IEMHU.
MorHoCTh ucTOUHMKA TOKa. KOpoTkOe 3aMbIkaHMe.

KonaencaTop B 1ienu MOCTOSIHHOTO TOKA.



TexHHnYecKue yCTpOMUCTBA U TEXHOJIOTMYECKUE POLIECCHI: aMIIEPMETP, BOJIbTMETP, PEOCTAT, CYETUHUK AIEKTPHUECKOU
DHEPIHUU.

Hemoncmpauuu.

N3mepeHne CUilbl TOKA U HaIpSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT HANPSHKEHUS ISl PE3UCTOPA, JIAMIIbl HAKAJIMBAHUS U CBETOIHO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IIWIMHJIPUYECKUX MPOBOJHUKOB OT JUJIMHBI, IUIONIAJM TONEPEYHOrO0 CEYEHHUS W
MaTepurana.

HccnenoBanye 3aBUCHMOCTH CHIIBI TOKA OT CONIPOTUBIICHHUS IIPU TIOCTOSIHHOM HaITPSKEHUU.

[Ipamoe wu3mepenne OJIC. KopoTkoe 3aMblKaHME TaJbBAHMYECKOTO JJIEMEHTA M OLICHKA BHYTPEHHETO
CONPOTHUBJICHUS.

CrniocoObl coelMHEeHNUs UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccenenoBanne pa3HOCTH MTOTEHIUAIOB MEKTy TTOJIFOCAMHM UCTOYHHMKA TOKA OT CHJIbI TOKA B LIETIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccenenoBanye CMEMIaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yAaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTU CUJIbI TOKA OT HAMPSKEHUS JUIsl JIAMITbl HAKaJTUBaHUS.

YBenuueHue npejeia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenune D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Hccnenosanne 3aBucuMocty J/]C ranbBaHUYECKOIO 3JIEMEHTA OT BPEMEHU ITPU KOPOTKOM 3aMbIKAHUH.

HccenenoBanne pa3HOCTH MMOTEHIUAIOB MEK1y TTOJIFOCAMHM UCTOYHHMKA TOKA OT CHJIbI TOKA B LIETIH.

HccenenoBanre 3aBUCUMOCTH MTOJIE3HOM MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 pa3uunvix cpeoax.

OnekTpuyeckas MPOBOAWMOCTb PA3jIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJAMMOCTH TBEPABIX METAJIIOB.
3aBUCUMOCTB CONPOTHUBIIEHUS METAJUIOB OT TeMIiepaTypbl. CBEpXIpPOBOJUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoguuku. CoOOCTBEHHAass M MpPUMECHAs NPOBOJUMOCTh MOJYNPOBOAHMKOB. CBOMCTBa p—n-mepexoja.
[TosrynpoBOIHUKOBBIE TPHUOOPHI.



ONEKTpUYECKUd TOK B 3JNEKTPOJIUTAX. DJIEKTPOIUTHYECKAas AUCCOLMAIMsA. OieKTposu3. 3akoHel Dapages mns
DIIEKTPOJIN3A.

Onexktpuyeckuid TOK B ra3zax. (CaMOCTOATENbHBIA H  HECAMOCTOATENbHBIA pa3psana. Pa3znuuHble  THUIBI
CaMOCTOSITENbHOTO pa3psaa. Monunus. [Ina3ma.

TexHrueckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: ra3opaspsaHble JIamIlbl, dJEKTPOHHO-JIyuyeBas TpyOka,
MOJTYTIPOBOTHUKOBBIE MPUOOPHI: U0, TPAH3UCTOP, HOTOANO, CBETOANO/, rajdbBaHUKa, paQUHUPOBAHUE ME/IH, BHIIJIAaBKA
QIIOMHUHUSA, YIEKTPOHHAS MUKPOCKOITHS.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIIUTOB.

3akoHsbI anekTponnsa Papanes.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

CpaBHEHHE TPOBOMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HaGmronenue amextposusa.

N3mepeHnne 3apsaa OHOBAIEHTHOTO MOHA.

HccenenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPBI.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKH JUOJA.

Pu3nvecKuil NPaKTUKYM.

CrnocoObl u3MepeHns (PU3NYECKUX BETUUHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTENIBHBIX MPUOOPOB
Y KOMIIBIOTEPHBIX TATYMKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTENbHBIE TIOTPEUTHOCTH U3MEPEHUHN (PU3NUECKUX BETNYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUI, UCCIICTOBAHUI 3aBUCUMOCTEN (DM3MUECKUX BEIMYWH, IPOBEPKA MPEIOKEHHBIX
runore3 (BpIOOp M3 paboT, ONMMCAHHBIX B TEMATUUYECKUX pa3zziesiax «YUEeHUYECKUN IKCIIEPUMEHT, 1abopaTopHbie padoThI,
MPAKTUKYM» ).

MesknpeaMeTHbIe CBSI3H.



N3yuenne kypca ¢usuku yriayOnéHHoro ypoBHs B 10 kijacce ocCymiecTBIseTCS C YYETOM COJEpKaTeNIbHBIX
MEXMPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMHUH, Teorpauu U TEXHOJIOTHH.

Meosicnpeomemnsle noHAMUA, CEA3AHHbBIE C USYUEHUEM MEMO006 HAYYHO20 NOZHAHUA: SBICHHUE, HAYYHbIN (axT,
TUIOTe3a, (pU3nMYecKass BEIMYMHA, 3aKOH, TEOpus, HAOIIOAECHHE, HKCIEPUMEHT, MOJEIMPOBAHHUE, MOJIENb, U3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENBHBIE TPUOOPHI, UPpOBast 1ad0opaToOpusl.

Mamemamuka: penienue cucteMsl ypaBHeHU. JInneitnas gpynkuus, napabosna, runep0osna, ux rpaduku U CBOMCTBA.
Tpuronomerpruyeckue (yHKIHH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO.
BeKkTopel 1 UX NMPOEKIMHU HA OCU KOOPJIHUHAT, CII0KEHUE BEKTOPOB.

Buonozua: vexaHnuueckoe ABM)KEHUE B KUBOM mpupope, nupdysus, ocMoc, TEIIOOOMEH >KMBBIX OPraHHU3MOB,
TEIUIOBOE 3arps3HEHHUE OKPYXKAIOUIEH Cpefbl, yTUIN3alus OMOOpraHMYECKOro TOIUIMBA Ui BBIPAOOTKU «TEIJIOBOW» U
AIEKTPOIHEPTUH, NTOBEPXHOCTHOE HATSHKCHHE M KaNWJULSIPHBIE SIBJICHUS B NPUPOJE, DJIEKTPUUECKUE SIBJIEHUS B JKUBOU
IIPUPOJIE.

Xumua: IUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA, MOJSpHas Macca,
IIOJIyYEHHE HAHOMATEPUAJIOB, TEILUIOBBIE CBOMCTBA TBEPABIX TEIl, )KUIKOCTEH U Ia30B, KUIAKUE KPUCTAILIBI, JIEKTPUYECKUE
CBOMCTBA METAJUIOB, dJIEKTPOJIUTHYECKAs JUCCOLMALINS, TAJIbBAHUKA, dJIEKTPOHHASI MUKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonocua: nipeoOpa3oBaHUE [BHKEHUUA C MCIOIb30BAHUEM MEXAHHU3MOB, YUYET CYXOrO U KUIKOIO TPEHUS B
TE€XHHUKE, CTaTUUYECKHE KOHCTPYKUMHU (KpOHIITEWH, peméryaTble KOHCTPYKIMH), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TUPOCKON, BOJOMET U JPYrue), ABUTaTeIb BHYTPEHHETO CrOpaHus, mapoBas TypOHHa, ObITOBOIi
XOJIOOWIBHUK, KOHIWLIHMOHEP, TEXHOJIOTUM IIOJYYEHHUS COBPEMEHHBIX MATEPHANOB, B TOM YHUCJIE HAHOMATEPHAIIOB, W
HAaHOTEXHOJIOTMM,  JIEKTPOCTATUYECKAas  3aIIUTa,  3a3€MJICHUE  JJIEKTpPONpUOOpOB,  ra3opaspsaHblE  JIAMIIbI,
MOJTyTIPOBOTHUKOBBIE MTPUOOPHI, rabBaHUKA.

JIMYHOCTHBIE PE3YJIbTATBI

JInuHoCTHBIE pe3yJabTaThbl OCBOCHUS Y4eOHOTO npeameTa «Dusmka» J0KHBI OTPaKaTh TOTOBHOCTH U CIIOCOOHOCTH
0oOy4Jarommxcsi PyKOBOJCTBOBAThCA CHOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX



OpUCHTALINM, TIO3UTUBHBIX BHYTPEHHUX YOEKIEHHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[EHHOCTSM POCCHICKOTO
oO0IIIecTBa, PACIIUPEHUE )KMU3HEHHOTO OIbITa U OMbITa JEATEIHHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX HAaINpaBICHUN
BOCIIUTATENbHOU IEATEIbHOCTH, B TOM YHCJIE B YACTH:
rPa’JAaHCKOr0 BOCIIUTAHMA:
e Cc(hOPMUPOBAHHOCTh TPAXKAAHCKOW MO3ULIMKM OOYYAalOUIerocss KaK aKTHMBHOIO M OTBETCTBEHHOIO WIEHA
poccuiickoro oOI111eCTBa;
e TMPUHATHE TPAJAULHMOHHBIX OOIIEYETOBEUECKMX TYMAHUCTUUYECKUX U JIEMOKPATUUECKUX LICHHOCTEW;
e TOTOBHOCTh BECTH COBMECTHYIO JESTEIIbHOCTh B HWHTEpecax TIpaKJaHCKOro oOIecTBa, Y4acTBOBAaTh B
caMOyNpaBJIEHUU B 00pa30BaTEIbHON OpraHU3aliH;
e YMEHHE B3aMMOJEICTBOBATH C COLIMAIbHBIMUA HHCTUTYTaMHU B COOTBETCTBHUHU € UX (PYHKUHUSMU U HA3HAUECHUEM;
e TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOU NESATENBHOCTH.
NATPHOTHYECKOT0 BOCTIMTAHMS:
e c(hOpMUPOBAHHOCTH POCCUMCKON I'paXAaHCKON UACHTUYHOCTH, TATPUOTU3MA,
e IIEHHOCTHOE OTHOLIEHHUE K ITOCYJapCTBEHHBIM CUMBOJIaM, JOCTHXEHHUSAM POCCUICKUX YUEHBIX B 00JaCTH (PU3UKU U
TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:
e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MTOBEICHUS;
e CIOCOOHOCTh OLEHMBATh CUTyallMI0O M NPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSACh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B ACSITEIBHOCTH YUYEHOTO;
e OCO3HAHHUE JIMYHOI'O BKJIAJIa B MOCTPOEHUE YCTOMUMBOIO OYIyIIEro.
ICTETHYECKOr0 BOCIIUTAHUSA:
e ACTETHYECKOE OTHOIICHHUE K MHUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIETro (PU3HUECKOIl HayKe.
TPYAOBOI'0 BOCIIMTAHMS:
e HUHTEpEC K pazIU4HbIM cdepaM MNpodecCHOHANIBHON AEATeTbHOCTH, B TOM YHUCJE CBSI3aHHBIM C (PU3UKOH U
TEXHUKON, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OyAylied Mpopeccuu W pean30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE TIJIaHbL;



TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHMI0O M €aMOOOpa3oBaHHIO B 00jJacTH (M3UKU Ha MPOTSIKEHUU BCeH
KU3HH.

IKOJOINYECCKOI'0 BOCIIMTAHUSA

C(bOpMI/IpOBaHHOCTB AKOJIOTUYECKOM KYJIbTYPbI, OCO3HAHUC r7100a7I5HOTO XapaKTCpa SKOJIOTHYCCKHUX HpO6J’ICM;
IUNIAHUPOBAHUC MU OCYIICCTBJICHUC I[GﬁCTBPIﬁ B OKPY)KaIOIHGﬁ Cpcac Ha OCHOBC 3HAHUA ueﬂeﬁ YCTOI‘/’I‘II/IBOI‘O
pa3sBUTHA YCIIOBCUYCCTBA,

pacminupCHUC OIIbITA ACATCIIBHOCTHU AKOJIOTHUECKOM HaIIpaBJICHHOCTHU Ha OCHOBC MMCIOIIHNXCA 3HAHUH 110 CI)I/ISI/IKC.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

C(bOpMI/IpOBaHHOCTL MHUPOBO33PCHUA, COOTBCTCTBYIOIICTO COBPECMCHHOMY YPOBHIO Pa3BUTHUA q)HSquCKOﬁ HAaYKH,
OCO3HAaHHC TIICHHOCTHU HaquOﬁ ACATCIBHOCTH, TOTOBHOCTH B IIPOLCCCC H3YUCHUA ¢)H3HKI/I OCYHICCTBIIATD
IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTh HHANBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIEC YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBHS
ba3zoBble JJornueckue J1elicTBUA:

CaMOCTOSTEIIbHO (DOPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIIPENIENATh LU AEATEIbHOCTH, 3aaBaTh apaMeTPbl U KPUTEPUU UX JOCTHKEHHUS

BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX (PU3UUECKUX SIBIICHUSIX;

pa3pabarpiBaTh IUIAH PEHISHUs MPOOJIEMBbI ¢ YUYETOM aHAIM3a MMEKOIIMXCS MaTepHaTbHBIX W HEeMaTepUaIbHBIX
pECYPCOB;

BHOCUTH KOPPEKTUBBI B JIE€SITEIBbHOCTb, OLEHHBATh COOTBETCTBHE PE3YJbTATOB LENSM, OLCHUBATh PUCKH
MOCJICJICTBUU JIEATCIbHOCTH;

KOOPJAWUHUPOBATh M BBIMOJHATH pPa0OTy B YCIOBHUSX peaJbHOIO, BUPTYaAIbHOTO M KOMOWHHUPOBAHHOTO
B3aUMOICHCTBHUS;

pa3BUBaTh KPEATHBHOE MBIIIUICHUE TIPH PEIICHUH KM3HCHHBIX MTPOOIIEM.

Ba3oBrie ucciienoBarejbCKue 1eCTBUA:



BJIa/IETh HAYYHOU TEPMHUHOIOTHEH, KIIFOUEBBIMH MOHATHSIMHI U METOIaMU (PU3MUECKOM HAYKU;

BJIa/IETh HABbIKAMHU yU4e€OHO-UCCIEI0BATEILCKON U MPOEKTHOM JIEATEIHHOCTH B 00JacTH (PU3UKH, CHOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJOB PEIICHUs 3a7ad (PU3NUYECKOTO CONEp:KaHUs, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

BJIAQJICTh BHUJAMHU JEATCIBHOCTH TIO TOJIYYCHHIO HOBOTO 3HAHUS, €r0 HWHTEPIIPETaldd, MPeoOpa3OBaHUIO H
NPUMEHEHUIO B PA3NUYHBIX yYEOHBIX CHTYyalHsIX, B TOM YHUCJIE MPU CO3AAHUU YYEOHBIX MPOEKTOB B 00JIACTH
buzukwy;

BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBSI3M U aKTyalM3UpOBaTh 3aJady, BbIIBUIaTh THIOTE3y €€ pelIeHus,
HaXOAUTh apTyMEHTHI JJIsl JOKA3aTeIbCTBA CBOMX YTBEPKACHUH, 3a1aBaTh MapaMETPhbl U KPUTEPUN PELLICHUS;
aHaAJIM3UPOBATh MOJIyUYEHHBIE B XOJI€ PEUICHMs 3aJlauM Pe3yJbTaThl, KPUTUUECKU OLICHUBATh UX JOCTOBEPHOCTD,
IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHSIX;

CTaBUTHh U (GOPMYITUPOBATH COOCTBEHHBIE 3a7aUl B 00pa30BaTEIbHON IEATEIHHOCTH, B TOM YHCIIE MPU U3YUCHUH
busuKy;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETh MEePEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 001aCTh KU3HEACSITEIbHOCTH;

yMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJaJIeTh HAaBBIKAMHU TMOJIydeHHUsS HHpOpManuu (QU3NIECKOrOo COACpKAHUS W3 HCTOYHHUKOB pa3HbIX THIIOB,
CaMOCTOSITEJIbHO OCYIISCTBIIATh IMOUCK, aHaJlM3, CUCTEMATH3AlMI0 ¥ MHTEPIPETAi0 WHPOPMAIUKA Pa3THYHBIX
BUJIOB U (hOPM IPEACTABICHUS;

OILICHMBATh JOCTOBEPHOCTh HH(POPMALIHH;

UCIIOJIb30BaTh CPEICTBA WH(MOPMAITMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJOTMH B PEHICHHWH KOTHUTHBHBIX,
KOMMYHHMKATHBHBIX M OPraHU3allMOHHBIX 3aJa4 C COOJIIoJIeHHEM TpeOOBaHHMI HSPrOHOMHUKH, TEXHUKH
0€30MMacHOCTH, THUTHEHBI, PECYpCOCOCpPEKECHHsI, MPABOBBIX M JTHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e301acHOCTH;



CO3/1aBaTh TEKCTHl (PU3MUECKOTO COAEpX aHHUS B Pa3IUYHBIX (GopMaTax ¢ y4ETOM Ha3HaueHus HHOpManuu |
LIEJIEBOM ayTUTOPUH, BEIOHpAsi ONTUMAJIbHYIO (POpPMY MIpE/ICTABICHHS U BU3yaTu3alliu.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

OCYIICCTBJIATH OOIIEHNE HA YPOKaX (PU3HKH U BO BHCYPOUHOU JCATCIHBHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYallMid U CMATYaTh KOH(MIUKTHI;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHHS C UCTIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh ¥ UCTIOJB30BaTh MPEUMYIIECCTBA KOMAaHIHOW U WHIUBUTyTBHON PabOTHI,

BBIOMpPATh TEMATUKY U METOJIbI COBMECTHBIX JCHCTBUU C y4€TOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH KaxKJIOTO
YJIeHa KOJUICKTHBA;

MPUHUMATH 1€ COBMECTHOM JIEATENIbHOCTH, OPTaHU30BbIBATh U KOOPJAUHUPOBATH JIEUCTBHS MO €€ TOCTHKEHUIO:
COCTABJISITh IUIAH JCHCTBUW, paCHpeAeNiaTh PO ¢ Y4ETOM MHEHHMHA YYaCTHHUKOB, OOCYXIAaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OIICHMBATh KauyeCTBO CBOETO BKJIAJIla W KaXKJOTO YYaCTHHKA KOMaH/bl B OOIIMNA pE3yNbTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

nmpeayiaraTh HOBBIE TIPOEKTHI, OICGHWBATh HWJEHW C TO3WIIMM HOBH3HBI, OPUTHHAIBLHOCTH, IPAKTHYECKOM
3HAYNMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETMUECKOE TOBEACHHE B PA3IUYHBIX CHUTYAIUSAX, MPOSBIATH TBOPYECTBO U
BOOOpaXeHHUE, OBITH MHUITUATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIIATh MMO3HABATEIBHYIO ACATEIBHOCTh B 00JIACTH (PU3HKU W aCTPOHOMHH, BBISBIISATH
po0IeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSATENILHO COCTABIIATH IJIAH PEIICHUS PACYETHBIX U KaY€CTBEHHBIX 3a7a4, TIJIaH BBIMIOJTHEHUS TPAKTUYECKON
paboThI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM;

pactIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHM;

JienaTh OCO3HAHHBIN BBIOODP, apTYMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHNUE;



OLIEHUBATh PUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh ()OPMUPOBAHUIO U TPOSBICHUIO 3PYAULMU B 001acTU (DU3HMKH, MOCTOSHHO TOBBIMIATH CBOU
00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbHbIN HHTEJIEKT:

JIaBaTh OLICHKY HOBBIM CUTYyallusIM, BHOCUTh KOPPEKTHUBBI B AEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LENAM;

BJIa/IETh HaBBIKAMU IIO3HABATEIBHONW pPEQIIEKCHMH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUA M MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCITIOJIB30BATh MPUEMBI pedICKCUN JUTSl OLIEHKH CUTYallUuU, BHIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHUKEHHIO;

MPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTAaTOB IE€ATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ PE3yJIbTATOB JACATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIUOKH.

B npornecce n1oCTHX)EHUSI TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MpPOrpaMMbl MO (PU3MKE Uil YPOBHSI CPEHETO OOIIEro
o0Opa3oBaHus y 00YyYarOIIMXCSl COBEPUIEHCTBYETCS SMOLIMOHAIBHBIM UHTEIUIEKT, MPEANoIaraiuii chopMIUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE IMOIMOHAILHOE COCTOSHUE, BHIIETh HAIPABICHHS
pa3BUTHS COOCTBEHHOW AMOIIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUsI, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHNE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEEHUE,
CIIOCOOHOCThH aJIalITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHHSAM U TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPCHHEH MOTHBAIlMW, BKIIOYAIOMICH CTpEMJICHHE K JOCTIDKCHHUIO TIEIM WM YCIEeXy, OITHMHU3M,
WHUIIMATUBHOCTh, YMEHHUE IEUCTBOBATH, HCXO/ISI K3 CBOMX BO3MOKHOCTEH;

OMIMIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHWMATh 3MOIMOHAIBHOE COCTOSHHUE JPYTUX, YYUTHIBATH €r0 MpHU
OCYIIECTBJICHUH OOIICHUS, CIOCOOHOCTh K COUYBCTBHUIO M COMIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUYAIOIIMX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C JIPYTHMH JIFOABMHU, 3a00TUTHCS,
MPOSIBIISITH HHTEPEC U pa3pemiaTb KOH(IUKTHIL.



[MTPEAMETHBIE PE3VJIbTATHI

K konmy o0yuenuss B 10 Kknacce TpeAMETHbIE pe3ylbTaThl Ha YIAyOJIEHHOM YpOBHE JOJDKHBI OTpaxaTh
c(OpPMUPOBAHHOCTH Y O0YUAIOUTNXCS YMEHHIA:

MOHUMATh POJIb PU3UKH B SKOHOMUYECKOM, TEXHOJIOTUYECKON, SKOJIOTUYECKOM, COIIMAIbBHON U 3TUYECKOU cepax
JESATEIbHOCTH YEJI0BEKa, pOJib U MECTO (DU3UKHU B COBPEMEHHON HAyYHON KapTUHE MUPA, 3HAUCHHUE OMUCATEIHHOM,
CUCTEMATU3UPYIOIIEH, OOBSCHUTEILHONM M TPOTHOCTHUYECKOW (YHKIUN (PU3NYECKON TEoOpurn — MEXaHUKH,
MOJICKYJIAPHON (PU3WKM W TEPMOIWHAMHUKH, POJb (PU3NUECKOW TEOpUH B (POPMUPOBAHUU TPEICTABICHUN O
(bu3MYECKOil KapTHHE MHPA;

pas3nuyaTh yCJIOBUS MPUMEHUMOCTH MOJeNied (PU3NYEeCKUX Te U MPOLIECCOB (SBJICHU): MHEpLMAIbHAS CUCTEMA
oTcuéra, abCOJIIOTHO TBEPIOE TEJIO, MaTepualibHas TOYKA, PaBHOYCKOPEHHOE ABUKEHHUE, CBOOOJHOE TMaJeHUE,
abcoJiIoTHO yrpyrasi aedopmaiiusi, abCOMIOTHO yIPYroe v abCONIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJECIH rasa,
KUJKOCTH U TBEPJIOTO (KPUCTALUIMUECKOTO) TeJa, WeadbHbIN T'a3, TOUCUHBIA 3apsiji, OJHOPOTHOE JICKTPUUECKOE
(0} (K

pasznuyaTh ycJioBHs (TpaHMIIBI, 00JACTH) TPUMEHUMOCTH (DU3MYECKUX 3aKOHOB, MOHUMATh BCEOOIIUN XapakTep
byHIaMEHTAIBHBIX 3aKOHOB U OTPAaHUYEHHOCTD HMCIIOIH30BAaHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBSICHATH MEXaHWUYCCKHUE TPOIECCHI U SBJICHHSI, UCTIOJIb3YsI OCHOBHBIE TTOJIOKEHUS W 3aKOHBI
MEXaHUKHA (OTHOCHUTEIHLHOCTh MEXaHHYECKOTO JIBIKCHHS, (OPMYIJIBI KHHEMATHKHA PAaBHOYCKOPEHHOTO JIBUKCHUS,
npeoOpa3zoBanus ['anmuiess s CKOPOCTHM U TEpEeMEIleHUs, 3aKoHbl HbIOTOHA, TPUHIIMI OTHOCHTEIbHOCTH
["anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHUS UMITYJIbCa K MEXaHUYECKOW IHEPTUH, CBSI3b padOThI
CHJIBl C M3MEHEHHEM MEXAaHMYECKOW PHEPTHH, YCIOBUS PABHOBECHs TBEPAOrO Teja), MPU ITOM HUCIOJb30BaTh
MaTeMaTHYeCKOe BBIPAKCHUE 3aKOHOB, YyKa3blBaTh YCIOBHS MPUMEHUMOCTH  (PH3WYECKHX  3aKOHOB:
npeoOpazoBannii [ anmmiesi, BTOPOrO W TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHUS HWMITYJbCa W
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh U OOBACHITH TEIUIOBBIC MPOIIECCHI U SBJICHUS, UCTIONB3Yysl OCHOBHBIC ToyIokeHUsT MKT 1 3aKoHBI
MOJICKYJIIPHON (M3UKH M TEPMOIAMHAMUKH (CBS3b JABJICHHS HACAITBHOTO Ta3a CO CPEIHEH KHHETHYECKOM



DHEPIrUEN TEIJIOBOTO ABIKCHHMS M KOHLEHTPALIMEN €r0 MOJIEKYJ, CBS3b TEMIIEPATyphl BEIIECTBA CO CPEIHEU
KMHETUYECKOW DHEPTUEN TEIUIOBOTO JABMKEHHS €r0 YaCTHIl, CBA3b AABJIECHUS WICATIBHOIO ra3a ¢ KOHLECHTPALUEN
MOJIEKYJI U €r0 TeMIlepaTypou, ypaBHeHue Menneneepa—Knanenpona, nmepsblii 3aKOH TEPMOJAUHAMHKH, 3aKOH
COXpPAHEHUS PHEPTUHU B TEIUIOBBIX MPOIECCax), IPU 3TOM HCIOJb30BaTh MATEMATUYECKOE BBIPAKEHHE 3aKOHOB,
yKa3blBaTh YCJIOBHUS IPUMEHUMOCTH ypaBHEeHUs MeHneneeBa—KnanenpoHa;

aHAIM3UPOBaTh M OOBSCHATh DSJIEKTPUUYECKHUE SBJIICHHS, UCIOJIb3Ysl OCHOBHBIE IIOJOKEHHUS U 3aKOHBI
AIEKTPOJMHAMUKHN  (3aKOH  COXpPAHEHHUs DJIEKTPUYECKOro 3apsna, 3akoH KynoHa, DOTEHLMAIBHOCTH
IEKTPOCTATUYECKOrO II0JI, NPUHLMUI CYNEPHO3ULUUA DIEKTPUYECKUX IIOJIEH, NPU OTOM YKa3bIBas YCIOBUSA
IpUMEHUMOCTH 3aKkoHa KyioHa, a TakKe IMPaKTUYECKH Ba)KHbIE COOTHOLIEHMS: 3aKOHbI OMa JUIsl ydacTKa LEeNH U
JUIL 3aMKHYTOM DJIeKTpHuecKod uenu, 3akoH Jxoyns—Jlenua, mpaBuna Kupxroda, 3axkonst dapanes nns
AIEKTPOJIN3A);

ONMKCHIBATh (PU3MYECKUE MPOLECCHl U SABJICHHS, MCHOJb3YysS BEIMYMHBL: MEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE,
UMILYJIBC TE€Ja U CUCTEMBI TEJl, CUJIa, MOMEHT CHUJIbl, JABJICHUE, IOTEHIUAJIbHAS SHEPrUsd, KUHETUYECKAs SHEPIus,
MEXaHUYECKasl FHEPrusi, padoTa CHUJIbI, IEHTPOCTPEMUTENBHOE YCKOPEHHE, CUila TSDKECTH, CUJla YIIPYTOCTH, CHIIa
TPEHUsI, MOIIHOCTbh, DHEPrusl B3aUMOJEWUCTBUS Teia ¢ 3emyi€id BOMM3M €€ MOBEPXHOCTH, DHEPrus yHpyrou
nedopmalii Npy>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCONIOTHAas TeMmIeparypa Teja, padoTa B TEPMOJAMHAMHKE,
BHYTPEHHSSI SHEPrus HJI€aJbHOTO OJHOATOMHOTO Ta3a, paboTa WACalbHOrO ras3a, OTHOCHTENIbHAs BJIAXKHOCTb
Bo3ayxa, KIIJl uaeasbHOroO TENaoBOTO ABUTATENIS; DJIEKTPUUECKOE I0JI€, HAPSKEHHOCTD JJIEKTPUUYECKOr0 I0JI,
HaIpsOKEHHOCTh IIOJISI TOYEYHOI'O 3apsla WIM 3apsDKEHHOIO Iapa B BaKyyMe€ M B JIMDJIEKTPUKE, IOTECHIMAI
ANEKTPOCTATUYECKOTO TIOJIS,, PA3HOCTh IMOTEHLIMAJNOB, J3JIEKTPOJABHKYILAs CHJIA, CHJIA TOKA, HAIpsKEHUE,
MOIIHOCTh TOKa, OJJEKTpUYecKass €EMKOCTh IUJIOCKOTO KOHJEHCATOpa, COMPOTUBJIEHUE Y4YacTKa LENu C
IIOCJIEA0BATEIBHBIM U NTAPAJUIEIIBHBIM COCIMHEHUEM PEZUCTOPOB, IHEPTHS JIEKTPUIECKOTO OJIsI KOHAEHCATOPA;
OOBSICHATH OCOOCHHOCTH MPOTEKaHUS (DU3MUECKUX SIBICHUI: MEXaHWYECKOE [BIKEHHUE, TEIUIOBOE JBUKEHHE
YacTHIl BEIIECTBA, TEIJIOBOE pPaBHOBECHE, OpPOYHOBCKOE JBMXKEHHE, AU(PQy3usi, HCIapeHHe, KHUIIEHHE U
KOHJICHCAIUs, IUIABJIEHWE W KPUCTAUIM3alMs, HAMpPABICHHOCTh TEIUIONEPENAYH, JJIEKTpU3ALUA  Tel,
AKBUITOTEHIHAIBHOCTh MOBEPXHOCTH 3aPSKEHHOIO MPOBOIHUKA;



MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJHOW (PM3MYECKOW BEIWYUHBI OT JIPYTOM C MCIOJIB30BAHUEM TPSIMBIX
U3MEPEHUN, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCUPOBATh pPE3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH
(GU3MYEeCKUX BEJIMYHUH B BUJIE TPAPUKOB ¢ YIETOM aOCOTIOTHBIX MOTPEIIHOCTEH W3MEPEHUM, JeiaTh BBIBOIBI I10
pe3yJibTaTam UCCIEN0BaHNUS;

MPOBOJIUTH KOCBEHHbIE U3MEPEHUSI (PU3UMUECKUX BEITUYHUH, ITPHU 3TOM BBIOMPATh ONTUMAJIHBIA METO]] U3MEPEHUS,
OIICHUBATh a0COJIFOTHBIE M OTHOCUTEIIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUIA;

MPOBOAUTL  OMNBITHI IO MPOBEPKE TMPEIOKEHHOM TUMOTE3bl: IUIAHUPOBATh AKCIEPUMEHT, COOHUpAThH
HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY, AaHAJIM3UPOBATh IOJIYYEHHBIE PE3YyJIbTaThl W JI€NIaTh BBIBOA O CTaTyce
MPEAIOKEHHON TUITOTE3BIL;

coOJII0/1aTh MpaBuja 0E30MacHOr0 TpyJa MPH NMPOBEICHUU HCCIEIOBAaHUN B paMKaxX Y4eOHOro SKCIEpPUMEHTA,
MpakTUKyMa M Yy4eOHO-HCCIIEA0BATEIbCKOW U MPOEKTHOM AEATEIbHOCTU C HCMIOJIB30BAHUEM H3MEPUTEIBHBIX
YCTPOMCTB U J1a00paTOpPHOro 000PY10BAHUS;

pemaTh pacy€THBIC 3a/lauu C SIBHO 33/IaHHOW M HESIBHO 3aJaHHOM (DU3UYECKON MOJIEbl0: Ha OCHOBAHMM aHAJU3a
yCJIOBUSI OOOCHOBBIBATh BHIOOP (PU3MYECKON MOJENM, OTBEYAIONICH TpeOOBaHUSAM 3a/1aud, TPUMEHSITh (HOPMYJIbI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJNAaThl (PU3MUECKUX TEOPUM MPU HCMOJb30BAHHUM MATEMATHUYECKHUX METOIO0B
pelieHrs 3ajad, MPOBOJAUTH Pacdy€Thl HAa OCHOBAHWUU MMEIOIIUXCS JaHHBIX, aHAJIU3UPOBATh PE3YyJbTaThl U
KOPPEKTUPOBATH METObI PEIICHHUS C YUYETOM TOJIYYEHHBIX PE3yJIbTaTOB;

peniaTh KaueCTBEHHbIE 3a7a4d, TPEOYIoIIre MPUMEHEHUsT 3HAHUN M3 Pa3HBIX pas3esioB Kypca (PU3MKH, a TakxKe
WHTETpalyy 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA: BBICTPAUBATH JIOTUYECKYIO LIEMIOYKY
paccykJI€HUI C OMOPON Ha N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUYECKUE SIBJICHUS;

UCIIOJIL30BaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHHUS OCHOBHBIX MPUHIMUIOB pPabOThl H3MEPUTEIIBHBIX
puOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHUYECKUX MPOIIECCOB;

MPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOC)KHBIX yUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHECHHE
MPOIIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJM3UPOBATh U OLICHUBATH IMOCJIEACTBUS OBITOBOM M MPOU3BOJACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBI3aHHOM ¢
bu3nYecKUMHU MpoleccaMu, ¢ TO3MIMH HSKOJIOTHYECKOW O€30MacHOCTH, NPEACTaBICHUM O palioOHAILHOM



IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCMOJIb30BAaHUM JOCTHKEHUI HAyKH M TEXHOJIOTUH JJIsl ajbHEeHIero
Pa3BUTHUS YETIOBEUECKOTO OOIIECTBRA;

NPUMEHATh pPa3UyHble CHOCOOBI paboThl ¢ WHpOpManuell (QU3NYECKOro COAEP)KAHUSA C HCIOIb30BAaHHEM
COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJIOTUH, TPU OSTOM HCIHOJIB30BATh COBPEMEHHBbIC WH(POPMAIIMOHHbIE
TEXHOJIOTUM JJIsl TIOMCKa, TepepadOTKM U TpeAbABICHHS y4eOHOW W Hay4YHO-TIONMYJSpHON wuH(OpMaImu,
CTPYKTYPUPOBaHUSI W HWHTEpIpeTanud WHGOPMAlMU, TMOJYYEHHOW W3 Pa3IUYHbIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJyYaeMyl0 HH(OPMAIIHIO U OLIEHUBAThH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLINXCS 3HAHUM,
TaK U Ha OCHOBE aHaJIM3a UCTOYHHKA UH(POPMAIIH;

IPOSIBIISATh OPraHU3ALMOHHBIE M TO3HABATEIbHBIE YMEHHSI CaMOCTOSITEILHOTO MPUOOPETEHHs] HOBBIX 3HAHHUM B
IPOLIECCE BBIMOJIHEHUS IPOEKTHBIX U Y4eOHO-UCCIEA0BATEIBCKUX padoOT;

paboTaTh B IpyIIEe C UCTIOJHEHUEM Pa3IUYHbBIX COLMATIBHBIX POJICH, IUIAHUPOBATH PabOTy TPYMIIBI, PAllHOHATBHO
pacmpeaensaTh JesTENbHOCTh B HECTAHAAPTHBIX CUTYAIUsAX, aIeKBAaTHO OI[CHUBATh BKJIAJ KaXJI0TO U3 YYACTHHKOB
IpyMNIbl B peLICHUE paccCMaTpUBaeMOi poOIeMbl;

OpOSIBIATE MOTHBALMI0 K Oyaymed npodecCHOHAIbHOW JAEATEIbHOCTH IO CHEHHMAIBHOCTAM  (DU3HKO-
TEXHUYECKOTO TIpodus.

TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoasnbie | IlpakTuyeckue
n/n NporpamMmbI Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypchl
Pasnen 1. HAYUHBIVM METO/ ITO3HAHUSI IIPUPO/IBI
1.1 Hayunslit MeTO TO3HAHMS TIPUPOIBI 6 bubmorexa HOK
' i A PHPOL https://m.edsoo.ru/f16b68d7
Wroro no pazueny 6



https://m.edsoo.ru/f16b68d7

Paznesn 2. MEXAHUKA

bu6mmoreka [IOK
> fanevania 10 ! https://m.edsoo.ru/f16b68d7

2.2 JnHamuka 10 bubmuoreka [JOK
https://m.edsoo.ru/f16b68d7

N bu6mmoreka [IOK
> (Cramia Theporo Tea . ! https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK

2.4 10 1
SAIOHB! COXPAHEHNA b NeXArHKe https://m.edsoo.ru/f16b68d7
Hroro no pazueny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKOU TEOPUU 15 1 Bubmorexa ITOK
) yAp p https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
3.2 T .T 20 1
CPMOAMHAMIKA. L CTIIOBLIC MATLHHET hitps://m.edsoo.ru/f16b68d7
33 ArperaTHble cocTosiHUS BemlecTBa. da3oBbie 14 | bu6mmoreka [JOK
’ HEPEXOIBI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. 9JIEKTPOJIUHAMMUKA
bu6mmoreka [JOK
4.1 24 1
DTICKTpHHECKOE 1o https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4.2 IT 7 7 24 1
OCTOAHHBIH STEKTPHACCIHH TOK https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4. T
3 OICH B PAsJITHHPIX cpejax 6 htps://m.edsoo.ru/f16b68d7

Wroro no pazueny 54



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Pazgen 5. ®U3HUECKHA MIPAKTUKYM

. bu6mmoreka [IOK
> PusmHecKuii NPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 16
bu6mmoreka [IOK
P 1
C3CPBHOC BpeMA 0 https://m.edsoo.ru/f16b63d7
OBIIEE KOJIMYECTBO YACOB I10 TTIPOT'PAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Kanenmgapuo-remaTudeckoe ruranupoBanue mo ¢gusuke B 10 knacce. 3 4 B Henenro, Bcero 102
4.

VYueonuk —I'.51. Mskumes, b.b. byxosues, B.M.Uapyrun —10 k1.

No Tema ypoxka K-Bo | [ara Jomainee

YacoB | MPOBEICHUS
ypoka 3aJ1aHue

IInan | ®akrt

MEXAHUKA 45
KMHEMATHUKA 15
1. OKCHepUMEHT U Teopus B mpouecce | 1 Beenenue ctp 5-9.

MO3HAHUA [IPUPOIEI.
MoaenvupoBaHue SIBJICHUN U
00BEKTOB IPUPOIBI.

2. Mexanuka Hetotona. ®usznueckue | 1 § 1.
3aKOHBI M TPaHUIIbI UX

IIPUMEHUMOCTH.

3. Crioco0Ob! onMcaHus IBUKEHHUS. 1 §2, pemry EI'D ctpl7.

4. Bexkrop nepemenienus. CkopocTh 1 §3,4 pemry EI'D A1-A2,
PaBHOMEPHOI'O cTp23.

HpHMOJ'[I/IHGI\/JIHOFO JABUXXCHUA.

5. VYpasuenue P.I1.JI. matepuansuoni | 1 §4,5, pemry EI'D cTp26.
TOYKH.

6. Pemenue 3a1ad Ha ypaBHEHUE 1 . §§2-5, 3-um 1-3 crp25.
PII.

7. 3aKOH CIIOXKEHUsI CKOPOCTEH. 1 §§6-8, pemry EI'D cTp28

,33.
8. VYckopenue. Ennnuna yckopeHus.. 1 §9.
0. YpaBHEHHUS TPAMOIUHEUHOTO 1 §§10,11.pemy EI'D

PaBHOYCKOPEHHOT'O IBUKCHUSL. ctp4l, 46.




10. Pemienue 3a1ad Ha ypaBHEHUE 1 m. §§9-11, §12,3-um 1-2
PaBHOYCKOPEHHOTO JIBUXKCHUS. cTp48.

11. CB00OOHOE ITaZICHUE. 1 §§13-14,3-ya 3 u B1-B2.

cTpS4.

12. Pemenwne 3agay . 1 . §§9-14. 3-uu cTpS4.

13. PaBHOMepHOE JBHKEHUE IO 1 §§ 15-16,pemry EI'D
OKPY>KHOCTH. cTp61.
LleHTpoCTpEMHUTENBHOE YCKOPEHHUE.
[TocTynarensHOE ABUKEHUE TEIA.

14. Pemienue 3amad o treme 1 §17,moBT 171 1 CTP63.
«Kunemaruka.

15. KoHTposibHast paboTa 1o Teme: 1 [ToBT 171. 1.
«Kunemarnka»
JANHAMUKA 19

16 BsaumopeiictBue Ten. [lpunnun 1 §§ 18-19.
NPUYMHHOCTU B MexaHuke. Cuia.

17 ITepssiii 3akoH Hetotona. U.C.O. 1 §20.

18. Bropoii 3axkoH HeroTOHA. 1 § 21

19. IIpuHIUIT CynIepIIO3UIIMH CHIL. 1 §§ 22-23, pemry EI'D

cTp79.

20 Tpernii 3akoH HetoTona. [lonsatne | 1 §24.
0 cucrteMme enuHull. Pemienue 3aaau.

21 IIpyHIMIT OTHOCUTEITBHOCTH 1 § 25.26
lNanunes. Pemenue 3anau.

No Tema ypoka K-Bo | [ara Jomaminee

4acoB | MPOBEJAEHUS
ypoka 3aJlaHue
[Inan | @akt

22 Penrenue 3amad Ha 3aKOHbBI 1 Jokianpl, mOBT 1 2 CTp
HprotoHa. 88.

23 Cwitbl B ipupoze. 1 § 27
I'paBUTAIIMOHHBIE CUJIBI.

24 3aKOH BCEMUPHOTO TATOTCHHUSI. 1 § 28, pemry EI'D cTp95.




25 Pemienue 3a1ay Ha npyUMEHEHUE 1 . §§29-30, 3-uu ctp. 99
3aKOHA BCEMUPHOT'O TATOTEHUS

26 Cuna tsoxect U Bec. HeBecomocTs. | 1 §33

27 Hedbopmarnus. 3akon ['yka. 1 §§ 34,35, 3-um cTp. 112

28 JlaGopaTtopHnas paborta.Nel 1 m. §§33-35
«M3yueHune NBUKEHUS Tela 1Mo
OKPYKHOCTH.

29 Tpenue. 3akoH TpeHuUs 1 §§36-37, 3-um cTp. 121
CKOJIb)KEHUS.

30 Pentenue 3amau 1 IToBT. 1.3

31 JlaboparopHas pabota Ne2 1 . §§34-36
«3MepeHne KECTKOCTH
IPYXKUHBDY

32 Craruka. HeoOxoamumoe ycioBue 1 § 51
paBHOBecHsl. MOMEHT CHUIIBIL.
YcnoBus paBHOBECHS CHUIL.

33 Pemienue 3aga4d mo craTuke 1 § 52, utoru .7, , 3-uu

crtp. 172

34 KonTponbnast pabota No2 1 IToBT. T11.3,7
«JluHamMuka».
3AKOHbI COXPAHEHU A 11

35 Cuiia 1 uMnynbc. 3aKOH 1 § 38, moar. AoKIaabl
COXpaHEHHUs UMITYJIbCa.

36 PeaktuBHOE IBHKEHUE. 1 §38, § 39

37 Penrenue 3amad Ha 3aKoH 1 Utoru rn.4, 3-uu ctp.129-
COXpaHEHHUsI UMITYJIbCA. 130

38 PaGoTa cuibl. DHeprus. 1 §§40-42, 3-uyn ctp.139
Kunernueckas sHeprus u ee
HU3MEHEHUE.

39 PaGora cun ynpyroctu u Tsikectu. | 1 §§ 43-44, pemry EI'D c1p
[ToreHumanpHas 3HEPTUsl. 145.

40 3aKOH COXpaHEHMsI SHEPTUU B 1 § 45




MCXaHHUKCE.

41 Penrenue 3amad Ha 3aK0H 1 § 47, 3-um cTp.154
COXpaHEHHUS MEXaHUYECKON
SHEPIruu

42 JlaGopaTtopnas pabota No5 1 [ToBT §§40-45
«M3y4eHne 3akoHa COXpaHCHUS
MEXaHUYECKON IHEPTUN.

43 Mexanuyeckasi KapTUHa MUpa. 1 Jokanbl

44 ['panutbl TPpUMEHUMOCTH 1 Jloxmnaasl
KJIACCUYECKON MEXaHUKH

No Tema ypoka K-Bo | [lara JomamHee

94acoB | MPOBEIACHUS
ypoka 3a/1aHne
[Lnan | @akr

45 KonTponbnas padora Ne3 no teme | 1 IToBT. I11. 5
«3aKOHBI COXPaHEHUS.
MOJIEKVJIAPHAS ®U3UKA. 29
TEPMOJNHAMUKA
OCHOBBI MOJIEKVYJIAAPHO- 18
KUHETUYECKON TEOPUU
(MKT)

46 Hayunseie runoressl. OCHOBHBIE 1 Beenenue, ctp 173, §53
nonoxxeHus MKT.

47 KonnuectBo BemecTBa. MoJIb. 1 § 53,8 54
[TocTostnHas ABorajpo.

48 bpoynoBckoe asuxkenue. Pemenne | 1 § 54, § 55, 3-um cTp.181,
3a7ad4. 184

49 CTpoeHue u CBOMCTBA KUJAKOCTEN U | 1 § 56, moBT 111. 8
TBEPIBIX TEN

50 Monenb ueanbHOro rasa. 1 § 57, 3-um cTp.192

JaBnenue raza. OCHOBHOE
ypaBHeHue MKT




51 Penrenue 3amad Ha OCHOBHOE 1 § 58, 3-um cTp.194
ypaBuenue MKT.

52 AOconroTHas TemrepaTrypa Kak 1 §§59- 60, 3-um cTp.203
Mepa CpelHe KUHETUYECKOU
SHEPTrUU YACTHUI] BELIECTBA.

53 Ponb skcniepuMeHnTa 1 TEOpUM B 1 §§ 61-62, 3-un
IIPOLIECCE ITO3HAHUS IPUPOJIBI. ctp.206,207
Omnert HlTepHa.

54 HayuHblii METOT TO3HAHUS U €TO 1 [ToBT 111. 9, MOKITAABI
OTJINYUSA OT APYTUX METOJIOB.

55 Pemenue 3anay no teme «OcHoBBl | 1 IToar. x koHT paboTe
MKT»

56 KonTponbhas padora Ne4 o teme: | 1 3-un ¢1p.206,207
«OcHoBel MKT».

57 YpaBuenue Knaneiipona- 1 §§ 63-64, 3-un ctp.211
Meneneesa.

58 N3onponeccel. ['a30BbIe 3aKOHBI. 1 § 65

59 Pewenue 3amau Ha ra3oBble 1 §§ 66-67 , 3-uu cTp.220,
3aKOHBI. 223

60 JlaGopatopHas pabota Ne7 1 ri. 10
«JKcrepUMeHTalIbHAs POBEPKaA
3akoHa ['eii-JIroccakay.

61 Hacrpiiennpiii 1 HeHaChIIIEHHBIN 1 §§ 68, 69, nokyanpl, 3-4n
napbl. 3aBUCUMOCTb JJaBICHHS cTp.227
HACBILIEHHOTO Mapa OT
TeMriepaTypsl. Kurnenue.

62 BnaxxnocTs Bo31yXA. 1 §§ 70, 71, 3-um c1p.234,

237

63 Kpucranmmaeckue u amopdabie 1 § 72, moBr o 11, 12
Tena.

No Tema ypoka K-Bo | [ara Jomaminee

YacoB | IIPOBEICHUS
ypoka 3a/1aHne

ITman

dakt




TEPMOJNHAMUKA. 11

64 Buytpennsis sueprus. 1 §73, 3-um cTp.245

65 Pabota B TepMouHaMUKe. 1 §§ 74, 75, 3-um c1p.248,

250

66 KonnuecTBO TEIIOTEHL. 1 §§ 76, 77, 3-uu cTp.255

67 [lepBbIil 3aKOH TEPMOAMHAMUKH. 1 § 78, 3-um cTp.259

68 [Ipumenenue 1-ro 3akoHa 1 §§ 79, 80, 3-un cTp.262
TEPMOJUHAMUKH K PA3THYHBIM
MPOIIECCaM.

69 Pemienue 3a1au Ha epBbIit 3aKOH 1 . §§78-80 3-un cTp.264
TEPMOJMHAMHUKHU.

70 [Topsimok u xaoc. HeoGpatumocTtsb 1 § 81
mpoleccoB B npupoze. Bropoi
3aKOH TEPMOIAMHAMUKH.

71 Temnosbie qeurarenu. KI1/] 1 § 82, 3-um cTp.273
TEIJIOBOTO JIBUTATEs.

72 Pemenne 3amauy. 1 § 83, noxmanel cTp.275, 3-

4K cTp.264

73 TeroBble ABUTAaTENId U OXpaHa 1 [ToBT 1. 13, moar.
OKpYXKaroIllel Cpelibl — ypOK KOHT. paboTe
KOH(pepeHIHs

74 Konrponbnas padora NeS mo teme | 1 IToBT rn.8-13
«MonekynsipHas pusuka.
TepMoarHAMUKAY.
SJIEKTPOAMMHAMUKA. 28
OJIEKTPOCTATHUKA. 9

75 DJIEeMEHTapHBIA AIEKTPUUECKUN 1 Brenenue, ctp 276, § 84,
3apsii. 3aKOH COXpaHEHUs 3-um cTp.281
ANEKTPUUECKOTO 3apsiaa

76 DNEKTPUUECKOE B3aMO/IEHCTBHUE. 1 § 85, 3-um cTp.285
3axoH KynoHna.

77 Pemenue 3anau Ha npuMEHEHNE 1 § 86, 3-um cTp.289




3akoHa Kyinona.

78 DJIEKTPUUYECKOE MOJIe 1 §§87-91
79 IIpoBOIHUKY U AUBIIEKTPUKH. 1 § 92, 3-um c1p.297,302,
307

80 [ToTeHanbHOCTh ANeKTprdeckoro | 1 §§93-96, 3-um cTp.313
nosist. [lorennman u pasHocTsh
noTteHuuaioB. CBsS3b MEXIY
HANPSDKEHHOCTBIO MOJIS U
HaIPSKEHUEM.

81 DIeKTpUUIecKasi eMKOCTb. 1 §§97-99, 3-um cTp.329
Konaencarop. Dueprus
AIEKTPUIECKOTO TOJIS
KOHJICHCATOPA.

82 Pernrenne 3amad mo TeMe « 1 IlosT 1 14
DIIEKTPOCTATUKAY.

83 KontposbHas padora Ne6 mo reme | 1 [ToBT 1 14
«INEKTPOCTATUKAY»

Ne Tema ypoka K-so | Jlata Jomaiinee

YacoB | MIPOBEICHUS
ypoka 3a/laHne
IIman | ®@akr
3AKOHBI ITIOCTOAHHOI'O 9
TOKA.

84 DNEeKTpUYECKUH TOK U ycioBus ero | 1 §100, 3-um ctp.334
cymectBoBaHus. Cuia Toka.

85 3akoH OMa JJis y4acTKa LEMH. 1 §§101-103, 3-um cTp.337,
[TapamiensHOE 1 340
MOCJIEIOBATEILHOE COSTUMHEHUS
MIPOBOJTHUKOB.

86 JlaGopaTopHas pabota Ne§ 1 [ToBT §§100-103, 3-uyn
«M3yueHne nocienoBaTeIbHOrO U ctp.342
napaieIbHOTO COSTMHECHUSI
MIPOBOTHUKOB.

87 Pabora 1 MOIITHOCTE TOKA. 3aKOH 1 §104, 3-un ctp.345
Ixoyns-Jlenna.

88 Onextpoasmxkymas cuia (31C). 1 §§105,106, 3-uu cTp.350




3axoH Oma i1 MOJIHOU
AJIEKTPUYECKOH TIETTH.

89 Pemenue 3amau. 1 §107, 3-un ctp.353

90 JlaboparopHuas padota Ne9 1 IToBT 11 15
«3mepenue DJ1C u BHyTpEeHHETO
COIPOTUBIICHUSI UCTOYHHUKA TOKAY.

91 Pemenue 3amad mo teme «3aKOHEI 1 IToBT 111 15,10T . K
MOCTOSTHHOTO TOKa. KOHTp. paboTe

92 Kontponbnas pabora No7 mo teme | 1 IToBT 1 15, o1 15
«3aKOHBI TOCTOSTHHOTO TOKaY.
TOK B PA3JIMUYHBIX CPEJAX. | 10

93 ITpoBOAMMOCTD pa3IMUYHBIX 1 §108, moxaabt
BeniecTB. Hocurenu cBoOOAHBIX
ANEKTPUUYECKUX 3apsAI0B B
MeTalax.

94 3aBUCHUMOCTh COTIPOTUBIICHUS 1 §109
MIPOBOJIHUKA OT TEMIIEPaTyphl
CBepXMPOBOAUMOCTb.

95 [TomympoBonuuku. CobcTBEeHHAs 1 §110, ctp. 362, 363
MIPOBOJIMMOCTH TTOJTYITPOBOTHHKA.

96 [TpumecHas MpoOBOAUMOCTD 1 §110, ctp. 364, 365
MTOJTYITPOBOTHUKOB.

97 [TonynpOBOIHUKOBBIA THO/I. 1 §111, 3-uym ctp.371
Tpanszucrop.

98 Tok B Bakyyme. Bakyymusiii auon. | 1 §112, 3-um c1p.375
DIIeKTPOHHO-JTy4eBast TPyOKa.

99 Hocurenu cBOGOHBIX 3apsi10B B 1 §113, 3-um c1p.379
JKUJIKOCTSIX. 3aKOH AJIEKTPOJIN3a
®dapanes.

100 Hocurenn cBoOOIHBIX 1 §§114-116

AJIEKTPUYECKUX 3apsI0B B Ta3ax.
I"azoBbiii 3apsia. [1nazma




No Tema ypoxka K-Bo | [ara Jomainee

4aCoB | IIPOBEACHHUA
YpOKa 3aJaHuC

IIman | ®akt

101 KontposbHas padora Ne§ o teme | 1 IToBT 171 16
«ToK B pa3MUYHBIX Cpeaax».

102 Penrenue 3amau. 1




