Munucrepcrso [Ipocsenienus Pocculickoint @enepanuu
MuHucTepcTBO 00pa30BaHMs M HAYKH Y IMYPTCKO# PecryOmnku
MynumunaasHoe O0r0KeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHUE

«Cpennsist oOeoOpazoBarenbHast mkoja Ne2
(TIOTHOTO JHS XYI0KECTBEHHO — ACTECTHUECKOTO HAMPABIICHHS )>
r. Capamnyna Y amyptckoii PecriyOmiku

~ «YTBEPKIAECHO»

T »KWMKOHH
/Momucees E.A./
'i ipm_(a:«; Ne 48/2-AJ1

<<_@_» __aBrycTa 2023r.

PABOYAS ITPOT'PAMMA

yueOHOro npeamera
«®Pu3uKa. Yriry0JieHHbI YPOBEHb»

s ooygarommxest 10-11 kmaccon



IMosicHuTeIbHAA 3aNIUCKA

[Tporpamma 1o (u3wKe HA YPOBHE CpeaHETO 001Iero oopazoBanus pa3paboTaHa Ha OCHOBE TIOJIOKEHUHN
1 TpeOOBaHMI K pe3yJbTaTaM OCBOSHHUS OCHOBHOHM 00Opa30oBaTeIbHON MporpaMmbl, peactaBieHHbXx B ®I'OC
COO, a taxxe ¢ yuéroMm ¢enepanbHOl pabouell mporpaMmbl BocniuTaHnus 1 KoHIenuy npemnojaBaHus yueo-
Horo npenMeta «Pusuka» B 00pazoBaTenabHbIX opranusanuax Poccuiickoit @enepannu, peanu3yonmx OCHOB-
HbIE 00pa30BaTEIbHBIC POTPAMMBI.

ITporpamma no ¢usuke onpenenser o0A3aTeNbHOE NPEAMETHOE COJACPKAHUE, YCTAHABIUBAET PEKOMEH-
IYeMYIO TIOCIIE0BATEIILHOCTh M3YUYEHHUSI TEM U pa3/esioB y4eOHOro mpeaMera ¢ Y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKU y4yeOHOro Impolecca, BO3pacTHBIX ocoOeHHocTel oOyuwaromuxcs. ITpo-
rpamma no ¢usuke Ja€T MpeICTaBICHHE O IENAX, COIepKaHuH, OOIIel cTpaTernu o0y4YeHHsI, BOCIIUTAHUS H
pa3BUTHs 00yUaIOIIKUXCs CpelICTBAaMU yuyeOHoro npeamera «Pu3nka» Ha yriryOlIEHHOM ypOBHE.

Nzyuenmne xypca ¢GU3MKU yriayOJEHHOTO YPOBHS IO3BOJISIET pealu30BaTh 3a/a4d MPO(eCcCHOHATBHOM
OpPHMEHTAIM, HAlpaBJIEHO Ha CO3JAaHUE YCJIOBUM Ul MPOSBICHUS CBOUX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIOCOOHOCTEH Ka)IbIM 00YYarOIIUMCs, KOTOPhIE HEOOXOAMMBI IS TIPOJIOJDKEHUST 00pa3oBaHusl B OpTraHU3a-
UAX NMpo(ecCHOHANBHOrO0 00pa30BaHMs MO Pa3InYHbIM (QU3UKO-TEXHUYECKHUM M UH)KEHEPHBIM CIIELUaIbHO-
CTSIM.

B nporpamme no ¢gusuke onpenenstorcs MmiIaHUpyeMble pe3yabTaTbl OCBOCHUS Kypca (M3UKU HA YpPOBHE
cpenHero o0miero oOpa3oBaHMs: JIMYHOCTHBIC, METAlpeAMETHBIC, MpEeAMETHbIC (Ha YriayOJIE€HHOM YpOBHE).
HayuHo-MeTo10510rn4eckoil 0OCHOBOH Ui pa3pabOTKU TpeOOBaHUN K JIMYHOCTHBIM, METAIIPEAMETHBIM U MpeJ-
METHBIM pe3yJIbTaTaM OOYUYaIOMIMXCs, OCBOMBIIMX MPOrpamMMy 10 (pU3HMKe Ha YpOBHE CPEIHETo O0IIero oopa-
30BaHMs Ha YIiyOJIEHHOM YPOBHE, SIBIISI€TCSI CUCTEMHO-/IESTEIbHOCTHBIN MOAXO/I.

[Tporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (PM3MKU Ha yriIyOJEHHOM ypOBHE, B TOM YHCIIE NPEeIMETHbIE
pe3yJIbTaThl 110 rojiaM 00yUeHus;

cojiep:kanue yueoHoro npeamera «dusmkay mo rogaM o0ydeHus.

[Tporpamma 1o ¢pu3MKe UMEET MPUMEPHBIA XapaKTep U MOXKET OBITh MCIIOJIb30BAaHA YUUTEISIMH (PU3HKH
U1l COCTABJICHUS CBOMX pabOYMX MPOrpaMM.

[IporpaMMa no (u3uke HE CKOBBIBAET TBOPUYECKYIO MHULIMATUBY YUUTENIEH U MIPEIOCTABIIAET BO3MOXKHO-
CTH JUISl peaJIn3aliy PA3IUYHbIX METOAMUYECKUX MOIX0JI0B K IPEenojaBaHuio (U3UKU Ha yriIyOJEHHOM ypOBHE
IIPY YCIIOBUHU COXPAHEHUs 00s3aTEIbHON YacTH COoiepKaHUsI Kypca.

du3nka Kak Hayka o HauOoJiee OOLIMX 3aKOHAX MPHUPOJBI, BBICTYNAs B KayecTBE y4yeOHOro MpeaMera B
IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUN 00 okpyxatomiem mupe. llIkonbHbIN Kype U3k —
CHCTEMOO0OPa3yIOLIHii Il €CTECTBEHHO-HAYYHbBIX YUYEOHBIX PEIMETOB, TOCKOIbKY (PU3NYECKHE 3aKOHBI JIeXkKaT
B OCHOBE IPOILIECCOB U SIBJICHMM, N3y4aeMbIX XUMUEH, Ouosiorueit, puznyeckoil reorpadueil 1 acCTpoOHOMHEH.
Vcnonb30BaHue U akTUBHOE IPUMEHEeHHEe (PU3MYECKUX 3HaHUM ONpeesnio XapakTep U OypHOe pa3BUTHE pa3-
HOOOpPa3HBIX TEXHOJOTUI B cepe IHEPreTUKH, TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJTYYeHHs] HOBbIX MaTepua-
JIOB C 3aJaHHBIMU cBoiicTBaMu. M3yueHune (U3MKHM BHOCHT OCHOBHOM BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-
Hay4yHOM KapTHHBI MHpa oOydaromierocs, B GopMHpoBaHNE YMEHUIN IPUMEHATh HayYHbIM METO/ MO3HAHUS MTPU
BBINOJIHEHUH UMU YY€OHBIX UCCIIEIOBAHUIM.

B ocHOBY kypca ¢u3uKku Ha ypOBHE CpeTHEro 00IIero 00pa3oBaHUs MOJIOKEH s UIeH, KOTOPHIE MOKHO
paccMaTpuBaTh KaK MPUHIMIIBI €70 OCTPOCHUS.

Hoen yerocmnocmu. B COOTBETCTBUM C HEN KypPC SIBISAETCS JOTUYECKH 3aBEPIIEHHBIM, OH COACPKUAT Ma-
TepUal U3 BcexX pas3zieioB (GU3UKH, BKIIOYAET KaK BOIPOCHI KIIACCHYECKON, TaK U COBPEMEHHOM (DU3HKH.

Hoen zenepanuzayuu. B cooTBETCTBUU ¢ Heil MaTepuan Kypca GpuU3uku o0beIUHEH BOKPYT (GU3HUECKUX
Teopuil. Benymmm B Kypce saBisercs (popMupoBaHHE NMPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pHH, Be-
IIECTBE U TOJIE.

Hoea cymanumapusayuu. E€ peanuszanys nNpeanonaracT UCIOIb30BaHUE T'YMAHUTAPHOTO INOTEHIMAIA
(bu3nuecKoil HayKH, OCMBICIIEHUE CBA3M Pa3BUTHUS (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33pEHYE-
CKUMH, HPAaBCTBEHHBIMH U YKOJIOTHUECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonou nanpagiennocmu. Kypc pusnuku yriy0iaEHHOTO yPOBHS MPEIOIAraeT 3HAKOMCTBO C
LIIMPOKHUM KPYrOM TEXHHUYECKMX U TEXHOJIOTMYECKHMX NMPHUJIOKEHUN M3YYEHHBIX TEOpUM M 3aKoHOB. IIpm sTom
paccMaTpuBarOTCA Ha YPOBHE OOIIMX MPEICTaBICHUN U COBPEMEHHbIE TEXHHYECKHUE YCTPOMCTBA, U TEXHOJIO-
TUH.

Hoen rKkonozuzayuu peaan3yercs MoCpeCTBOM BBEIEHUS AJIEMEHTOB COJEp)KaHUS, MOCBAMIEHHBIX KO-
JIOTHYECKUM Tpo0JIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a TaKkkKe 00-
CYXJIeHUs MPOoOJIEM PallMOHAIBHOTO IPUPOIOTIONB30BAHMS U SKOJIOIMUECKONH O€30I1aCHOCTH.



OcBoenne copep)kaHusi MpOrpaMMmbl 1O (PHU3UKE JAOIDKHO OBITH MOCTPOEHO HAa NMPHHLUIAX CHCTEMHO-
NesITeIbHOCTHOTO Tojxoaa. [nst pusuku peanuzanus 3TUX NPUHIMIIOB 0a3upyeTcsl Ha MCIOJIb30BAHUM CaMo-
CTOSITENIFHOTO HKCIIEPUMEHTA KaK MOCTOSIHHO JIeHCTBYIOIIEro (hakropa ydeOHoro mporecca. st yrimyOonéHHoro
YPOBHS — 3TO CUCTEMA CaMOCTOSITEIbHOTO YUEHUYECKOT0 IKCIEPUMEHTA, BKIIIOUAIOLIETo (PpOHTAIbHbIE YUCHHU-
YeCKHEe OMBITH IPU W3YYEHUH HOBOTO MaTepuana, jJadopaTtopHbie paboThl M paboThl mpakTukyma. [Ipu sTom
BO3MOXHBI JIBa criocoba peanuzauuu (U3NYECKOro MpakTUKyma. B mepBoM ciiydae MpakTHKyM MPOBOIUTCS
6o B koHIe 10 u 11 xmaccoB, mub0 mocie NepBOro M BTOPOTO MOTYTOAMH B KaXJI0M M3 3THX KIaccoB. Bro-
poii cmoco® — 3To MHTErpanus padboT MpakTUKyMa B CUCTEMY JIabOpaTOpPHBIX paboT, KOTOpbIE MPOBOISATCS B
nporecce u3yueHus pasaena (temsl). [Ipu 3Tom mox paboTamMu MpakTUKyMa IIOHUMAETCS] CAMOCTOSITENTBHOE HC-
CclIe[JOBaHKE, KOTOPOE MPOBOJIUTCS MO PYKOBOJCTBY CBEPHYTOr0, 00001IEHHOT0 BUAa 0€3 MONIaroBoi HHCTPYK-
1117078

B nporpamme no ¢usnke cuctemMa y4eHHYECKOro IKCIEPUMEHTa, Ja00paTOpHBIX paboT M MPaKTHKyMa
IPEJCTaBIICHA eIMHBIM NepeyHeM. BrIOOp TeMaTuku ISl STUX BUJOB YYCHUUYECKHX MPAKTHUECKUX paboT ocy-
LIECTBIISICTCS yYaCTHUKAMU 00pa30BaTeIbLHOrO MPOoLiecca UCXO0As U3 0COOEHHOCTEH MOYPOYHOTO TUIAHUPOBAHUS
U ocHamleHus kabunera ¢usuku. [Ipu 3ToM obecrieunBaeTcsi OBJIAZCHNUE OOYYAIOUIMMUCS YMEHHUSIMHU MPOBO-
IUTH MPSMbIE U KOCBEHHBIE M3MEPEHUS, MCCIEIO0BAaHUS 3aBUCUMOCTEH (PU3MUECKHX BEIMYMH M MOCTAaHOBKY
OTIBITOB 110 TIPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHue yaensieTcsl peleHno pacyETHBIX U KaueCTBEHHBIX 3an1ad. [lpu 3Tom i pacy€THbIX
3a7a4 MPUOPUTETOM SIBIISIIOTCS 33/1a4M C SIBHO 33JaHHOW M HESIBHO 33/IaHHON (PM3MUECKONM MOJIEIBIO, MTO3BOIIS-
IOI[MEe MPUMEHSTh U3yYeHHBIC 3aKOHBl U 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjiena Kypca, TaK U UHTErpUupys
PUMEHEHHE 3HaHUI U3 pa3HBIX pa3aenoB. /s KayecTBEHHBIX 3a/1a4 PHOPUTETOM SIBIISIFOTCS 3a1aHMs Ha 00b-
SICHEHUE/TIpeickazaHne MpOTeKaHUsl (PM3MUYECKUX SBJICHHUM M MPOLIECCOB B OKPYXKAIOUICH JKU3HH, TPEOyIoIIHe
BbIOOpa (PU3UUECKON MOJICNN JJISl CHTYalluH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ Tpeboanusimu I'OC COO k MaTepuaabHO-TEXHUYECKOMY O0ECIEeUeHUI0 Y4eOHOTO
nporecca Kypc GU3MKu yriryOJaEHHOTO YPOBHS Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus I0JKEH H3Y4aThCs B
YCIOBUSIX MpeIMeTHOro kabuHeTta. B kabuHeTe Gu3MKM 10KHO OBITH HEOOXOUMOE JIabopaTopHOE 000pyI0-
BaHUE JUIS BBITIOJHEHHUS YKa3aHHBIX B MPOrpamMMme Mo (U3MKe YYCHHYECKHX OIBITOB, TAOOPAaTOPHBIX padoT u
paboT mpakTUKyMa, a TaK)Ke JAEMOHCTPallMOHHOE 000pyI0BaHUE.

JleMoHCTpanmoHHOEe 000pynoBaHue (HOPMUPYETCS B COOTBETCTBUU C NMPHHIUIIOM MUHHMAaJIbHOW JOCTa-
TOYHOCTH M 00ECIeYMBaeT MOCTAHOBKY MEPEUYUCICHHBIX B MPOrpaMMe Mo (pU3MKe KIIFOUEBBIX JIEMOHCTPAIIHii
IUISL KICCTIETOBAHUSI M3y4aeMbIX SIBJICHUH W MPOILECCOB, SMIUPUIECKUX U (PyHIAMEHTAIBLHBIX 3aKOHOB, UX TEX-
HUYECKUX MTPUMEHEHHH.

JlaboparopHoe o0opynoBaHuE AJI YUEHHYECKUX MPAKTUYECKUX paboT GopMupyercs B BHUJIE TeMaTHue-
CKUX KOMIUJIEKTOB M OOecreuuBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX oOydarouuxcs. Tematudeckue
KOMIUIEKTHI JTa00paTopHOTO0 000pYyIOBaHUS JOJDKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM HMCIIOJNB30BaHUM aHa-
JIOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX N3MEPUTENIBHBIX CUCTEM B BUE HUPPOBBIX JIabopa-
TOpHIl.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 00111eM 00pa30BaHUU SIBJISIOTCA:

dbopmMupoBaHUE MHTEpECA M CTPEMJICHHS O0yUYArOMIUXCsl K HAYYHOMY M3YYEHHUIO MPUPOIBI, pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUI O HAYYHOM METOJE IMO3HAHUS M ()OPMHUPOBAHUE MCCIIENOBATEIHCKOTO OTHOIIIE-
HUS K OKPY’KAIOIUM SIBIICHUSIM;

(dbopMHIpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa M3y4YeHHsT OCHOB CTPOCHHUS MaTepuu u (yH-
JAMEHTAJIbHBIX 3aKOHOB (PU3HKH;

dbopMHpoBaHHE YMEHUIT OOBSCHAITH SIBICHHS C UCTIOIH30BaHNEM (PH3MUECKUX 3HAHUI M HAyYHBIX JTOKa3a-
TEJbCTB;

dbopMHIpoBaHKE TIPEICTABICHUNA O PO (GU3UKHU ISl PA3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOTHI;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oymymieid mpodeccHOoHaTbHON NesITeTbHOCTH, CBSI3aH-
HBIX ¢ (PU3UKOI, MOJTOTOBKA K JAajibHEHIIeMy 00YYEHHIO B 3TOM HaIlPABICHUH.

JlocTIKeHHe ITHX IeNiell oOecreunBaeTCsl PenIeHHeM CIeNYIOIUX 3a7ad B IMpolecce M3ydeHus Kypca
(¢u3MKK Ha YpOBHE CpeAHEro 00IIero 00pa3oBaHUs:

MpUOOpETEHNE CUCTEMBI 3HaHUN 00 00IIMX (PU3MUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIOYAs
MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, STEKTPOIMHAMUKY, KBAHTOBYIO (DU3MKY M 3JI€MEHTHI aCTPO(U3UKH;

dbopMHUpoBaHHE yMEHUI MPUMEHSTH TEOPETUUYECKHE 3HAHUS ISl OOBSICHEHUS (U3UUCCKUX SIBICHUH B
NPUPOJIE U JJIS IPUHATHS MPAKTUIECKUX PEIICHUH B TOBCEHEBHOM KU3HU;



OCBOEHUE CITOCOOOB PEeIICHHUs Pa3IMYHBIX 33]1a4 C SBHO 33JaHHON (PU3UUECKON MOJIENbI0, 3a1a4, Mmojpa-
3YMEBAIOIUX CAMOCTOATEIbHOE co3aHue (GU3NYECKOW MOJEeN, aeKBaTHOW YCIOBHUSM 3a/ladi, B TOM YHUCIIE
3a/la4 HH)KEHEPHOTO XapaKTepa;

MOHUMaHUE (PU3HUYECKUX OCHOB M IMPHUHIMIIOB ACHCTBUSI TEXHHUUYECKHUX YCTPOHCTB M TEXHOJOTHYECKHX
IIPOLIECCOB, UX BIMSIHUS HA OKPYKAIOILLYIO CPENY;

OBJIaJICHHE METOJAAMH CAMOCTOSTEIbHOTO TUIAHUPOBAHUSA U MPOBEACHUS (PU3UUECKUX IKCIIEPUMEHTOB,
aHaJIM3a U UHTEePIIpeTauy HHHOPMAIIUH, ONIPEICICHHS IOCTOBEPHOCTH TOJTYYEHHOTO Pe3yabTaTa;

CO3/IaHHE YCTIOBHM JIUIsl pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATENBCKOM, TBOPUECKOH A€ATEeIbHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodecCHOHALHON IeATEIPHOCTH, CBSI3aHHOW ¢ (PU3UKOH.

B cootBerctBum ¢ TpedoBanusimMu @I'OC COO yrnyOnéHHBIA YpOBEHb M3y4YeHHUs YYEOHOro mpeaMera
«®Du3nKa» Ha YPOBHE CPETHET0 00IIero 00pa3oBaHuUs BRIOMPACTCS 00YJIAOIIUMUCS, IAHUPYIOIIUMHE TPOI0JI-
KEeHHe 00pa30BaHus MO CHEUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIISL.

Ha w3yuenue ¢usuku (yrinyOon€HHBIA ypOBEHB) HA YPOBHE CPEIHEro OOIIero 0Opa3oBaHUs OTBOIMTCS
340 gacos: B 10 xacce — 170 gacoB (5 yacoB B Heaento), B 11 kimacce — 170 gacoB (5 4acoB B HEZEIO).

[IpennaraemMslii B mporpamme 1o Gpu3uke nepedeHb 1a00paTOPHBIX M MPAKTUIECKUX padoOT SABISIETCS pe-
KOMEHJIOBAaHHBIM, YUHUTENb JeJIaeT BbIOOp MpOBeACHUS Ta0OPATOPHBIX pabOT U OMBITOB C YUETOM HUHAUBHUAY-
QIBHBIX OCOOEHHOCTEHN 00YyJarOIIXCSl.



COILEPKAHUE OBYYEHUSA

Pa3znes 1. Hayunblii MeTOX MO3HAHUS IPUPOAbI.

®dwusuka — pyHIaMeHTaIbHAsS HayKa o mpupoje. HaydHbiii MeTos mo3HaHUS M METOBI UCCIIEeIOBaHUS Qu-
3UYECKUX SIBJICHUI.

DKCIIEpUMEHT U TEOPHs B TIPOIECCE MO3HAHUS TPUPoIbl. HabmroneHne 1 3KCepuMeHT B PU3UKe.

CrniocoOsl n3mepeHust GU3NYECKUX BEMYMH (QHAIOTOBbIE U HU(POBBIE U3MEPUTENbHBIE MTPUOOPHI, KOM-
MBIOTEPHBIE JATYUKOBBIC CUCTEMBI).

[Torpemnoctu u3mepeHuit Gpu3nYecKux BeTUUHUH (aOCONIOTHASI U OTHOCUTEIIbHAS).

MopenupoBanue (U3NUECKUX SIBICHUM M MPOLECCOB (MaTepualibHas TOYKa, aOCOIIOTHO TBEPIOE TEJO,
ujeanbHas JXUIKOCTb, UICAIbHBIN Ta3, ToueuHbIl 3apsy). ['unoreza. @uznyueckuil 3aK0H, TPAHUILIBI €r0 MpUMe-
HUMOCTH. PU3HUECKas TEOPHUSL.

Ponb u mecto ¢usuku B GopMHpPOBAaHHHM COBPEMEHHOW HAay4yHOH KapTHHBI MUpPA, B MPAKTUYECKOU nes-
TEJILHOCTH JIFOACH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

W3mepenue cuiibl TOKA U HAMPSHKCHUS B IIETIH MMOCTOSIHHOTO TOKA IMPY MOMOIIH aHAJIOTOBBIX U ITU(POBBIX
U3MEPUTENIbHBIX TPUOOPOB.

3HakoMCTBO ¢ 1H(poBoii mabopatopueid mo ¢usuke. Ilpumepsl u3MepeHus: GpU3MUECKUX BETUYHUH MPH
MIOMOIIM KOMIIBIOTEPHBIX JaTYHKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe aBuxeHue. OTHOCUTEBHOCTh MEXaHUYECKOTO JABMKeHusa. Cuctema oTcuéTa.

[Ipsimast 1 oOpaTHas 3aa4M MEXaHUKH.

Panuyc-BekTop MaTepuaibHON TOYKH, €r0 MPOEKIIMU Ha OCHU CUCTEMBI KoopauHaT. TpaekTopus.

[lepemerienue, cKOpocTh (CpeqHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) U YCKOPEHHE MaTepHallbHOM TOY-
KM, UX [IPOEKIMH HAa OCHU CUCTEMBI KoopAuHaT. Cli0’keHue epEeMEIICHUN U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSIMOJMHEWHOE JIBUKEHHUE. 3aBUCHUMOCTb KOOpPJAMHAT, CKOPOCTH,
YCKOPEHUS U ITyTH MaTepUATbHON TOYKH OT BPEMEHHU U UX rpaduKH.

CBobogHoe masieHue. Y cKkopeHue cBoOOHOro najeHus. JBmkeHue Tena, OpoIIeHHOro Mo YIJIOM K ro-
PHU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHUS MAaTEpUATLHON TOYKH OT BPEMEHHU U UX rpaduKH.

KpuBonuneliHoe nBUxeHUE. [[BH)KEHHE MaTE€pPUAIbHOW TOYKU MO OKPYXHOCTH. YTJIOBas W JIMHEHas
ckopoctb. [lepron u yactora obpamenus. [lenTpocTpemuTensHoe (HOpMaIbHOE), KacaTeIbHOE (TaHTCHIIMAIb-
HO€) U TIOJTHOE YCKOPEHHE MaTepHalbHON TOUKH.

TexHUYECKHE YCTPOWCTBA M TEXHOJIOTHYECKHE IMPOIECCHI: CHUIAOMETP, TBUKEHHUE CHApSIIOB, ICTHBIC,
niectepéHUaThie U PeMEHHBIE TIepeadu, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

Crioco0bl uccae0BaHuS IBUKCHUH.

NnnrocTpanus npenenbHOro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHHEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habntoienue nBrxeHus Tena, OpoleHHOTro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEyKTOPE.

CpaBHeHME TyTeW, TPAEKTOPUM, CKOPOCTEN JIBMXKEHHSI OJHOTO M TOTO K€ Tella B Pa3HbIX CHUCTEMax OT-
cyéra.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKkmuxym.

N3yuenne HepaBHOMEPHOTO JIBMKCHHUS C IIEJIBIO OMPE/IETICHUSI MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHus Mpu OpsIMOJIMHEWHOM PaBHOYCKOPEHHOM JBUKEHUU MO HAKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBHIKEHUU.

N3mepenue yckopeHus CBOOOTHOTO MajeHus (PEKOMEHI0OBAaHO MCIIONB30BaHUE IIU(PPOBOIl TabopaTopun).

N3yuenne nBukeHUs Tena, OPOIIEHHOTO TOPU3OHTANBHO. [IpoBepka THUIMOTE3b O MPSMOW MPOMOPIIHO-
HaJbHOM 3aBUCUMOCTU MEXKY JaIbHOCTBIO MOJETA U HAYAIbHOW CKOPOCTHIO TENA.

N3yuenne aBuKeHUs Tea Mo OKPYKHOCTH € TTIOCTOSTHHOM 110 MOJIYJTFO CKOPOCTHIO.

HccnenoBanue 3aBUCMMOCTH TIEpHUOAa 0OpaIIeHnss KOHUYECKOTO MasgTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiit 3akoH Herorona. MHepuuaneHbie cucremsl orcuéra. IIpunnun otHocurensHocty [Mammies. He-
MHepLUalIbHbIE CUCTEMBI OTCUETA (ONpeieNeHue, IPUMEpHI).

Macca Tena. Cuna. [IpuHuun cynepno3unuu cui.

Bropoii 3akon HetoToHa i1 MaTepuaibHOM TOUYKH.

Tpernii 3akoH HpIOTOHA JU1s1 MAaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh I'PAaBUTALlNOHHON M MHEPTHOW MacCCBHI.

Cuna TspKecTH. 3aBUCUMOCTD YCKOPEHHUsI CBOOOJHOTO MAACHHUS OT BBICOTHI HA/l OBEPXHOCTHIO TIAHETHI
U OT reorpaduueckoil MUpPOThI. J[BUkeHHe HeOECHBIX TeJl M UX CIyTHUKOB. 3akoHbl Kemepa. IlepBast kocmu-
4eCKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, BHKyIIErocsi ¢ yCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHHs CKOJBKEHHS U cuiia TpeHus nokos. Kosddumuent tpenus.
Cuna conmpoTuBIEHUS NPU JBUKCHUU TENA B )KUIKOCTH MJIU Ta3e, €€ 3aBUCMMOCTb OT CKOPOCTU OTHOCUTEIIBHO-
IO JBUKECHMUSL.

Hanenue. 'uapocraruueckoe aapiaenue. Cuna Apxumena.

TexHuyeckue ycTpoHCTBa U TEXHOJOTMYECKHE IPOLECCHI: IMOAIIMIHUKU, JBUKEHHE HMCKYCCTBEHHBIX
CIIyTHUKOB.

Jemoncmpayuu.

HaGnroneHnue 1BUXEeHUS Tell B MHEPLUAIbHBIX M HEMHEPIHUAIBHBIX CUCTEMAaX OTCUETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenue IByX LMIMHIPOB WM LIAPOB Pa3HOM Macchl C OJAMHAKOBBIM YCKOPEHMEM OTHOCUTEIIBHO He-
MHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOJEHCTBYIOIIEH IPUIOKEHHBIX K TEIy CHJI C IIPOU3BEICHUEM MacChl TEJla Ha €ro yCKO-
peHue B NHEPLUAIBbHON CUCTEME OTCYETA.

PaBeHCTBO cuil, BO3HUKAIOIUX B PE3YJIbTATE B3aUMOICHCTBUS TEIL.

N3mMepenne mace 1o B3anuMoIEMCTBHUIO.

HesecomocTs.

Bec tena npu yCKOpeHHOM NOABEME U NTAJICHUU.

IlenTpoOeXHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHMUSL.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue paBHOAEHCTBYIONIEH CUJI TPU ABMXKEHUHU OpycKa 110 HaKJIOHHOM MIIOCKOCTH.

ITpoBepka runoresbl 0 HE3aBUCUMOCTH BPEMEHHM JIBUKEHMs OpycKa 10 HaKJIOHHOM IMJIOCKOCTH Ha 3aJlaH-
HOE PaCcCTOSTHUE OT €T0 MAacCCHI.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIMX B MPYXUHE M PE3MHOBOM 00paslle, OT uX
nedopmariiu.

W3yueHne NBMKEHUS] CUCTEMBI T, CBA3aHHBIX HUTBIO, IEPEKUHYTOI uepe3 JIErkuit OJI0K.

N3mepenne kodddummenTta TpeHns 10 BEIMYNHE YIIIOBOTo Koddduirenta 3aBucuMocTtH Frp(N).

HccnenoBanue ABMKEHUsS OpycKa 110 HAKJIOHHOM MJIOCKOCTH C MEpeMEHHBIM K03()(HDUITUEHTOM TPEHUSI.

N3ydeHue nBuKEHUS IPpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomtoTHO TBEpoe Teno. [locTynarenbHoe U BpallaTenbHOE ABMKEHUE TBEPAOro Tesa. MOMEHT CHUJIBI
OTHOCHUTEJIBHO OcH BpaiieHus. [lnedo cumbl. CioskeHue cuil, NIPpUIOKEHHBIX K TBEpAOMY Teny. LleHTp Tsokectn
Tena.

YcnoBus paBHOBECHs TBEPAOIO TeEIA.

YcroitunBoe, HeYyCTOMUNBOE, OE3pa3INYHOE PABHOBECHE.

TexHuyeckue ycTpoicTBa M TEXHOJIOIMYECKHUE MPOLECCHl: KPOHIUTENHH, CTPOUTENbHBIN KpaH, pemérda-
Thle KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunel paBHOBecCHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACUET CUIT YIIPYTOCTH.

N3ydyeHne ycToN4MBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3axonvl coxpanenus ¢ MmexaHuxe.



NmMnynsc MatepuaibHON TOUKH, CUCTEMbI MaTe€pUalbHBIX TO4eK. LleHTp mMacc cucTteMbl MaTepuaibHBIX
Touek. TeopeMa o0 IBM>KEHUU LIEHTPA MaccC.

Nmnynbe cuibl 1 ©I3BMEHEHHUE UMITYJIbCA TEJNA.

3aKOH COXpaHEHUs UMITYJbCa.

PeaktuBHOE NBHXKEHUE.

MomeHT uMmItynbca MaTepualbHOW TOYKHU. [IpeacTtaBieHne o COXpaHEHMHM MOMEHTA MMITYJbCa B LICH-
TpaJIbHBIX MOJISX.

PaGora cuibl Ha MaJOM U HAa KOHEYHOM IepemelieHuu. I'paguueckoe npeacrapieHue padoThl CUIIBI.

MOUHOCTD CHIIBL.

Kunernueckas sHeprusi MarepuanbHON TOUkU. Teopema 00 M3MEHEHUU KMHETUYECKOM SHEPruu MaTepu-
AJbHOM TOYKH.

[ToTeHumanpHple U HEMOTEHUUANBbHBIE cUilbl. [loTeHmanbHas sHeprus. [loTeHmanbHas 3Heprus ynpyro
nedopMUPOBAHHON TPYKUHBI. [loTEeHIIMAIbHAS SHEPTUS TENa B OJHOPOJIHOM TpaBUTAIIMOHHOM moje. [loTeH-
uaibHas PHEPTUsl Tejla B TPaBUTALIIOHHOM I10JI€ OJIHOPOJHOTrO Iapa (BHYTpU U BHE I1apa). Bropas kocmuye-
CKasi CKOpOCTb. TpeTbsi KOCMHYECKast CKOPOCTb.

CBs13p pabOThl HEMOTEHLUATBHBIX CHJI C U3BMEHEHHEM MEXaHUYECKON PHEPrHH CUCTEMBI Tej. 3aKOH CO-
XPaHEHUSI MEXaHUYECKOU SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymu sl UACATBbHOM KHIKOCTU KAaK CIEACTBHE 3aKOHA COXPAHEHHUS MEXaHWYECKOM
SHEPIUH.

TexHruueckue yCcTponCTBa U TEXHOJIOTMYECKHUE MPOLECCHI: ABUKEHHUE PAKET, BOJOMET, KOMEP, MPYKUH-
HBIH MHUCTOJNET, TUPOCKOM, (PUTypHOE KaTaHHE HAa KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktnBHOE NBHXKEHUE.

N3mepeHne MOIHOCTH CUIIBI.

W3meHeHne YHEpTruy Teja MPU COBEPIICHUN PAOOTHI.

B3aunMHble npeBpanieHuss KHHETUUECKOW U MOTEHIUAIbHOM SHEPTUi NPU JEHCTBUM HA TEJIO CUJIbI TSXKe-
CTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu npu CBOOOAHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3mepeHnne uMmirynbca Tesa o TOpMO3HOMY ITYTH.

N3mepenne cuiibl TITH, CKOPOCTH MOJIETTH JIEKTPOMOOWIISI 1 MOITHOCTH CHJIBI TSITH.

CpaBHEHME U3MEHEHUSI UMITYJIbCA TEJIa C UMITYJIBCOM CHIIBIL.

HccnenoBanue coxpaHeHUs UMITYJIbCA TPU YIPYTOM B3aUMOJICHCTBUH.

N3Mepenre KUHETHYECKOW SHEPTUM TeEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUSI TOTEHIIUAILHON YHEPTUU IPYKUHBI C pa0OTON CHUIIBI TPEHUSI.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPH JABMKEHUH Tella 0 HAKJIOHHOM MIIOCKOCTH.

Pa3nea 3. Monekynsipaas pu3uka ¥ TepMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OcHoBHbIE MOJIOKEHUST MoJieKynspHO-kKuHeTHueckoi teopun (MKT), ux omnbiTHOe o6ocHOBaHue. ud-
¢by3us. bpoyHoBckoe nBHKeHHE. XapaKTep IBMKEHUS U B3aMMOJCHCTBHS YacTHI] BemiecTBa. Monenu crpoe-
HUS Ta30B, JKUJKOCTEH W TBEPIBIX TENl U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE THUX Mojeneid. Macca u
pa3mepsl MoJiekya (atomoB). KonnuectBo BemectBa. [loctosinHas ABoraapo.

TennoBoe paBHOBecue. TemriepaTypa u criocoOsl e€ m3mepenus. [llkama remmneparyp Llenbcus.

Mogaenp ueabHOro ra3a B MOJIEKYJISIPHO-KUHETHYECKOW TEOPUN: YACTULBI T'a3a IBUKYTCS XaOTUYECKH U
HE B3aHMOJICHCTBYIOT APYT C IPYTOM.

I"azoBble 3akoHBI. YpaBHeHHe MennaeneeBa—Kmanelipona. AGcomoTHas Temreparypa (IIkaia TeMiepa-
Typ KenbBuna). 3akon [lansrona. M3omporneccsl B uealbHOM ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM BEIECTBA.
I'padmueckoe mpencraBaeHNe U3OMPOIIECCOB: U30TEpMa, H30X0pa, H300apa.

CBsA3b MEXIY JABICHHEM M CpPEIHEW KMHETUYECKON SHEpruer MOCTYyNaTeIbHOrO TEIUIOBOTO JBHXKEHUS
MOJIEKYJT UJICATBHOTO Ta3a (OCHOBHOE YPaBHEHHE MOJICKYJISIPHO-KUHETHYECKOW TEOPUU HIeaTHbHOTO Ta3a).

CBs13p a0COJIIOTHOU TeMIMEPATyphl TEPMOJUHAMUYECKONW CHUCTEMBI CO CPEIHEW KMHETHMYECKOW dHEepruei
MOCTYNATEIBHOIO TEMJIOBOTO JBUKEHUS €€ YaCTHLI.

TexHUYECKHE YCTPOUCTBA U TEXHOJIOTHYECKUE TIPOIIECCHI: TEPMOMETP, OapoMeTp, OJIydeHHE HaHOMATe-
pHUaioB.



Jemoncmpayuu.

Mopenu 1BUKEHHUS YaCTHULL BEILIECTBA.

Monens OpOYHOBCKOTO JTBUKCHHUSL.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHUSI.

Juddyszus sxuakocteit.

Mogens onbita llTepHa.

[IpuTsxeHne MOJIEKYIL.

Mopenu KpUCTAIIIMYECKUX PELIETOK.

Habnronenue u ncciegoBaHue n30MpoIEeCcCOB.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomeol, nPAKMuUKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHS TIPH TEIIOOOMEHE MEXly ropsiueld U Xo-
JIOHOU BOJIOH.

M3yuenne n30TepMUUECKOTo Mpolecca (PeKOMEH0BaHO UCTIOIb30BaHue U(poBoil mabopaTopun).

N3yueHune n30XopHOro mnpoiecca.

W3yuenne n3o6apHOro mporuecca.

[IpoBepka ypaBHEHHS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunbol.

Tepmonunamuueckas (T/]) cuctema. 3ajmaHue BHEIIHUX YCIOBUN ISl TEPMOJMHAMUYECKOW CHCTEMBI.
Buemnne u BHyTpeHHHE napameTpbl. [lapameTpsl TepMOAMHAMUYECKON CUCTEMBI KaK CpeAHUE 3HAYCHUS Be-
JINYUH, ONUCHIBAIOIIMNX €€ COCTOSIHHE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepmoguHamuku. CamoOIpoOW3BOJIbHAS pelaKcalys TEPMOJUHAMHYECKONM CHCTEMBI K
TEIJIOBOMY PaBHOBECHUIO.

Mognens wuaealbHOrO raza B TEPMOJMHAMHUKE — CHCTEMa YypaBHEHUM: YypaBHeHHe MeHpaeneeBa—
Kianeiipona u BbelpakeHHE JJis1 BHYTPEHHEW SHEPrUuu. Y CJI0BUS IPUMEHUMOCTH 3TOM MOJIENU: HU3KAsk KOHIEH-
Tpalus 4YacTHUll, BHICOKHE TeMIepaTyphl. BripaxkeHue 1isi BHYTPEHHEW SHEPrUU OJIHOATOMHOTO HJICaTbHOTO
rasa.

KBa3ucratuueckue u HECTaTUYECKUE MPOILIECCHI.

DOnemeHTapHas paboTra B TepMOAMHAMUKe. Bbplumcienue paboThl 1o rpaduky mporecca Ha pV-
auarpamme.

Temnonepenaua kak crnoco® M3MEHEHHs] BHYTPEHHEW SHEPrUU TEPMOAMHAMHUYECKOHN cHcTeMbl 0e3 co-
BepieHus padoTsl. KOHBEKIIUS, TEMIONPOBOIHOCTD, U3TyUEHHE.

KonunuecTBo TemnoTel. Tenmo€MKOCTh Tena. Y iebHas U MOJIsIpHask TEIJI0EMKOCTH BEIIECTBA. Y pABHEHUE
Maiiepa. Y aenbHas TemioTa cCropaHus TorumBa. Pacuér konudecTBa TEIIOTH NpU Terutonepenaye. Ilonsatue
00 ajgabaTHOM Mpoliecce.

[lepBsiii 3ak0H TepMoAMHAMUKHU. BHyTpeHHss sHeprus. KonudecTBo TemioTel 1 paboTa Kak Mepbl U3Me-
HEHUsI BHYTPEHHEN SHEPTUU TEPMOJIMHAMUYECKON CHCTEMBI.

Btopoii 3ak0H TepMOJIMHAMUKHU JJI1 PABHOBECHBIX MPOILIECCOB: Yepe3 3aJJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJIUHAMHUYECKON CUCTEMBI POXOANT €IMHCTBeHHAs aquadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3aKkoH TepMOAMHAMUKY /ISl HEPAaBHOBECHBIX MPOIIECCOB: HEBO3MOXHO MepeaaTh TEIUIOTy OT 0o-
Jiee XO0JIOHOTO Tena K Oosee Harperomy 0e3 kommeHcanuu (Knaysuyc). Heo6paTuMocTh IpUpOAHBIX MpoLec-
COB.

[Ipunnune! aeiictBus Ternossix MamuH. KIT.

Makcumansnoe 3nauenue KII. [{ukn Kapno.

DKOJIOTUYECKUE aCNEeKThl UCIOIb30BAHMS TEIUIOBBIX ABUTaTeNIel. TeraoBoe 3arpsi3HEHUE OKpYyKarolen
Cpelbl.

TexHUUecKue yCTpOMCTBA U TEXHOJOTUYECKHE IMPOIECCH: XOJOAUIbHUK, KOHIUIIMOHED, TU3EIbHBIN U
KapOIOpaTOpHBIN JBUraTenu, MmapoBas TypOMHA, MMOJyY€HHE CBEPXHU3KUX TEMIEpaTyp, YTHIIH3aLUs «Terio-
BBIX)» OTXOJIOB C UCIOJIb30BAaHHUEM TETIOBOTO HACOCA, YTHIN3AIHS OMOOPTaHUIEeCKOTO TOTLTUBA JJIsi BEIPaOOTKH
«TETUTOBO» U IEKTPOIHEPIUH.

Hemoncmpayuu.

N3menenue TemnepaTypsl pU ainadaTHueCcKOM pacIMpEHUH.

Bo3nymHoe orauso.

CpaBHEHHE YIENbHBIX TEMIOEMKOCTEH BEIICCTB.

CrniocoObl U3MEHEHHsI BHYyTPEHHEN YHEPTUu.

HccnenoBanue aquabaTHoro mporecca.

KommnbrorepHbie MOJEH TETUIOBBIX JIBUTATENEH.



Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3Mepenne yenbHOU TeMIOEMKOCTH.

HccenenoBanue npouecca OCTbIBaHUS BELIECTBA.

HccnenoBanue anuabaTHoro mporecca.

W3ydyeHne B3auMOCBSI3U SHEPIUU MEXMOJIEKYJIIPHOTO B3aMMOIECHCTBUS U TEMIEpaTypbl KUIICHUS KU -
KOCTEH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvl.

[TapooOpazoBanue u koHaeHcanus. Vicnapenue u KkuneHue. Y ienbHasi TerioTa napooopa3oBaHHUsL.

Haceimennsle 1 HeHachlleHHbIE NTapbl. KauecTBeHHas: 3aBUCHMOCTD INIOTHOCTH U JABJICHUS HACBILLCH-
HOTO THapa OT TeMIepaTyphl, UX HE3aBUCHMOCTbh OT 00bEMa HACBILIIEHHOTO Mapa. 3aBUCUMOCTb TeMIIepaTyphbl
KHUIIEHUS OT JIaBJICHUS B )KUJKOCTH.

BrnaxnocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépmoe Teno. Kpucrammueckue u amopdHbie Tela. AHH30TPOIUS CBOMCTB KpHCTALIOB. [lnaBnenue u
KpucTaymu3anus. Y neiabHas Tersiora miasneHus. Cyonumanus.

Hedopmaruu TBEpaoro tena. Pactsokenue u cxxarue. Capur. Moayns FOura. [penen ynpyrux nedopma-
K.

TemoBoe pacmmpenue KUaKoCcTel U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE paciipeHne. AHrapMOHHU3M
TEIUIOBBIX KOJieOaHU YacTHUI BEIIeCTBA KaK MPUYMHA TEIJIOBOTO PACUIMpPEHUs Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3oBanue sHEprun B (ha30BBIX MMEPEX0IaX.

VYpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHOCTHOE HaTspKeHHUE. Koa(huImeHT MOBEpXHOCTHOTO HaTsbKeHus. Kanmwispasle siBienus. J[as-
JICHHE TOJI UCKPUBIIEHHON NOBEPXHOCTHIO xkuAKocTU. Popmyiia Jlamaca.

TexHu4eckue ycTpoMCTBa U TEXHOJIOTMYECKUE MTPOLIECCHI: KUJIKUE KPUCTAJUIbI, COBPEMEHHBIE MaTepHa-
JIBI.

Hemoncmpayuu.

TenoBoe pacuupeHue.

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenue. Kunenue npu noHM>XEHHOM JJaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUS.

OnBITHI ¢ MBUIBHBIMHU IJIEHKAMM.

CmauuBanmue.

Kanunnsapuseie sBienus.

Mopenn HEeHBFOTOHOBCKOM KMIKOCTH.

CriocoObl U3MepeHHs BIaXKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS] KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmanuii.

Hab6mronenue mansix gedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKkmuxym.

N3yuenne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

W3mepenue yaenpHOM TENIO0ThI IUIABICHMS JIbJA.

N3yueHne CBOMCTB HACHIIEHHBIX ITAPOB.

N3mepenue abCOMIOTHOM BIQXKHOCTH BO3/1yXa M OLIEHKA MaccChl MapoB B OMEILEHUH.

N3mepenne kod¢duimerTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenune moayns FOnra.

Hccnenoanue 3aBUCUMOCTH AeQopMaIiKi pe3MHOBOr0 00pasiia OT NPUIIOKEHHON K HEMY CHUIIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. dnexmpuueckoe noe.

OnexTpu3anus TeJl U €€ NPOsBICHUs. DJIEKTpUYecKuil 3apsaa. JBa Buaa anekTpuueckux 3apsaos. [Ipo-
BOJHUKH, JTUAIEKTPUKN U TOJYIPOBOJHUKH. DIIEMEHTAPHBIN 3JIEKTPUUYECKUM 3apsia. 3aKOH COXPAHEHHUSI dJIEK-
TPUYECKOTO 3apsJa.

B3anmoneiicteue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyoHa.

Onexrpuueckoe nojie. Ero nelicTBrue Ha 31E€KTPUUECKUE 3apSbl.

Hanpspokéanocts anextpuueckoro noiis. [Ipo6Hsiit 3apss. Jlunum HanpsyKEHHOCTH AIIEKTPUUYECKOTO TOJSL.
OAHOPOJHOE NEKTPUUYECKOE TTOJIE.



[ToTeHIManbHOCTD JIEKTPOCTaTUYECKOrO NoJsA. Pa3HoCTh moTeHIManoB U HanpsbkeHue. IlorennuanbHas
SHEPTHUs 3apsAza B AJIEKTpocTaThueckoM nosie. [lorenuuan snekTpoctaTnyeckoro nojis. Cea3p HANPS)KEHHOCTH
II0JI ¥ Pa3HOCTH MOTEHIMAJIOB AJIS DJIEKTPOCTAaTUYECKOTO MOJIs (KaK OJHOPOJHOr0, TAaK U HEOJHOPOHOTO).

[TpuHIMTT CynEepno3UIIUU AIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsana. Ilone paBHOMepHO 3apspkeHHON chepsl. [loge paBHOMEPHO 3apsHKEHHOTO 10
00béMy mapa. Ilone paBHOMepHO 3apsKEeHHOW OECKOHEYHOW IIockocTU. KapTuHbBI JMHUM HaNpsHKEHHOCTH
ATHUX IOJEN U SKBUIIOTEHLIHMAIBHBIX IIOBEPXHOCTEM.

[IpoBOIHUMKY B 3EKTPOCTATUUECKOM I0JI€. Y CIIOBUE PABHOBECHUS 3apsI0B.

JIM3IIEKTPUKH B 3JIEKTPOCTaTUUECKOM TToJIe. J{naneKkTpruyeckas IpOHUIIaeMOCTh BEIIECTBA.

Konnencarop. D11eKTpOEMKOCTh KOHACHCATOPA. DIEKTPOEMKOCTh IJIOCKOT0 KOHAEHCATOpa.

[TapamtensHOE coequHeHHE KOHIeHCaTopoB. [locaenoBarenbHOe COEIMHEHNE KOHAEHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJEHCATOPA.

JIBr>KeHWE 3apsKEHHOM YaCTULIBI B OJJTHOPOJHOM 3JIEKTPUUYECKOM II0JIE.

TexHnueckue ycTpoucTBa U TEXHOJIOTMYECKUE MPOLECCHI: 3JIEKTPOCKOIL, JIEKTPOMETP, dJIEKTPOCTaTHYE-
CKas 3allluTa, 3a3eMJICHHE JEKTPONPUOOPOB, KOHAEHCATOPHI, reHeparop Ban ne I'paada.

Hemoncmpayuu.

Y CTpOUCTBO U IPUHLUIT ACUCTBUSA IIEKTPOMETPA.

DIEeKTpUYECKOE MOJIE 3apsHKEHHBIX IIAPUKOB.

DEKTPUUECKOE MOJIE JBYX 3apSHKEHHBIX IJIACTHH.

Monens anekTpoctaTuueckoro reueparopa (Ban ne ['paada).

[IpOoBOHMKY B AIEKTPUYECKOM I10JIE.

DNeKTpoCTaTUUECKas 3allUTa.

YCTpolCTBO U IEMCTBUE KOHAEHCATOPA ITOCTOSSHHOW U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOPa OT IJIOIIAN TUIACTUH, PACCTOSIHUS MEXK]y HUMU
U AUBJIEKTPUUYECKOM POHUIIAEMOCTH.

DHeprus 3EKTPUUECKOTro MO 3apsSyKEHHOI0 KOHJEHCATOopa.

3apsika U pa3psKka KOHACHCATopa Yepe3 pe3ucTop.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, npaKmMuKym.

OneHka cuil B3auMOJEHCTBUS 3apsKEHHBIX TEl.

Habmoienue npeBpalieHus SHEPTUU 3apsKEHHOT0 KOHIEHCATOPa B SHEPTUIO U3ITyUEHUsl CBETOINO 1A,

N3ydeHue npoTekaHus TOKa B LIETIH, COJIEprKaIle KOHIeHCaTop.

Pacnpenenenue pa3HOCTH MOTEHIMANIOB (HANPSKEHUs) MPH MOCIEA0BATEILHOM COEMHEHUN KOHJEHCA-
TOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. ITocmosannwlit 3neKkmpuvecKuil Mox.

Cuna Toka. [TocTossHHBIN TOK.

VYcnoBus cyliecTBOBaHUS MOCTOSIHHOTO 3JeKTpuyeckoro Toka. Mcrounuku toka. Hanpspkenne U u O/1C

3axon OMa 1J1 yyacTKa Lenu.

DNEKTPUUECKOE CONIPOTUBIIEHUE. 3aBUCUMOCTb COIIPOTUBIIEHHS OJJHOPOIHOTO MPOBOJIHUKA OT €T0 JJIUHBI
Y IJIOIIAV TIOTIEPEYHOT0 CEUYEHHUs. Y IEJIbHOE CONMPOTUBIICHUE BELIECTBA.

IlocnenoBarenpHOE, MapajljIebHOE, CMEIIAHHOE COCIMHEHHE IPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpuyeckux uenei. [Ipasuna Kupxroga.

Pabora snexrpuueckoro toka. 3akon Jxoynsi—JIenna.

MOmHOCTB 3IEKTPUIECKOTO TOKA. TerIoBas MOIHOCTb, BeIIEIAEMast HA PE3UCTOPE.

SJIC 1 BHYTpeHHEe CONPOTUBJICHNE UCTOYHHMKA TOoKa. 3akoH OMa JUIsl OJTHON (3aMKHYTOM) 3JIeKTpHUe-
CKOM 1enu. MomHoCTh uCTOYHHKA TOKa. KOpOTKOe 3amMbIKaHueE.

Konzgencarop B Lienu NOCTOSIHHOTO TOKa.

TexHu4eckne ycTpoMCTBAa M TEXHOJIOTMYECKHE IPOLECCHI: aMIIEPMETP, BOJBTMETP, PEOCTaT, CYETUHK
JIIEKTPUYECKOMN DHEPIUH.

Hemoncmpayuu.

W3mepenne cuilbl TOKa U HAPSKEHMUS.

HccnepoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAINPSDKEHUS I PE3UCTOPA, JIAaMITbl HAKAJMBAHUS U CBETO-
AU0JA.

3aBUCUMOCTh COTIPOTUBIICHUS IMJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOLIAAH MONEPEYHOro ceve-
HUS ¥ MaTepuana.



HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIPOTHUBIIEHUS IIPU ITOCTOSSHHOM HaIIPSHKEHUU.

[Ipsamoe uzmepenue IJ1C. KopoTkoe 3aMblKaHHE TaIbBAHUYECKOTO 3JIEMEHTA M OIIEHKA BHYTPEHHETO CO-
IIPOTUBJICHUS.

Crioco0bI coeTMHEHMST ICTOYHUKOB Toka, DJIC OGarapei.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKAY IOJI0CAMU UCTOYHUKA TOKA OT CHUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomaul, npaKmuKym.

HccnenoBanue cMENIaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaeapHOro COpoOTUBICHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS 11 JIaMIIbl HAKaJIUBaHMUSL.

VBenndeHue npejesna u3MepeHus amrnepMerpa (BoJabTMETPa).

N3mepenne 3/1C 1 BHYTpEeHHETr0 CONPOTUBIICHUSI UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/1C raqpBaHUYECKOro 3JIEMEHTA OT BPEMEHU IPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH OTEHIMAIOB MEXKAY IOJI0CAMU UCTOYHUKA TOKA OT CUJIbI TOKA B LIETIH.

HccnenoBanue 3aBUCMMOCTH IIOJIE€3HOM MOIIHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunwvix cpeoax.

OnexTpuyecKas NPOBOJUMOCTD Pa3IMYHBIX BEILECTB. DJIEKTPOHHAS MPOBOJUMOCTH TBEPABIX METAIUIOB.
3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TeMneparypbl. CBEpXIIPOBOAUMOCTD.

OneKTpUUecKnii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHas W IpUMeECHas MPOBOJUMOCTb IOJIYNPOBOJHUKOB. CBoiicTBa p-—N-
nepexoza. [loxynpoBogHuKOBbIE TPUOOPHI.

DNEKTPUUECKUN TOK B AIEKTPOIUTAX. DIEKTPOIUTHYECKAs AUCCOMaLMsL. DIEeKTpon3. 3akoHbl Papajes
IUIS DJIEKTPOJINA3A.

DneKTpuuecKuid TOK B razax. CaMOCTOATEIbHBIA U HECAMOCTOSATENbHBIN pa3psia. Paznuunble TUIIBI camo-
CTOATENBHOrO paspsna. Monnus. [Inazma.

TexHuuyeckue ycTpoicTBa M MPAaKTUYECKOE NMPUMEHEHHUE: Ta30pa3psAHble JaMIlbl, 3JE€KTPOHHO-JIy4eBas
TpyOKa, MOJIyIIPOBOAHUKOBBIE IPUOOPHL: MO, TPAH3UCTOP, POTOINO], CBETOANO, I'aJbBaHUKA, paMHUPOBA-
HUE MEJIY, BhIIJIaBKA aJTFOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHSI.

/emoncmpayuu.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

3axoHbl a5ekTpoauza Dapazes.

HckpoBoii paspsii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHHE TPOBOJIMMOCTH METAIIJIOB U MOJIYIPOBOIHUKOB.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

Habntonenue snexTpoinusa.

W3mepenue 3apsia 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Pu3nyecKuil NPaKTHKYM.

Crioco0bl u3mMepeHus: (PU3NUECKUX BEIMYUH C MCIOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX W3MEPUTEIIb-
HBIX MPHUOOPOB U KOMIBIOTEPHBIX JATUYMKOBBIX CUCTEM. AOCOJIOTHBIE U OTHOCHTENbHbIE MOTPEIIHOCTH U3Me-
peHuit pusnueckux BeanurH. OieHKa TpaHuI] OTPEIIHOCTEH.

[TpoBeeHne KOCBEHHBIX M3MEPEHUH, MCCIEAOBAaHUM 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH, MPOBEpKa
MPeJIOKEHHBIX TUNOoTe3 (BBIOOp M3 paboOT, OMMCAHHBIX B TEMAaTHMUYECKUX pazjenax «YUeHHUYECKUH 3KCIepu-
MEHT, JJabOpaTOpHbIE PaOOTHI, MPAKTUKYM»).

MexnpeamMerHblie CBS3H.

N3zyuenne kypca ¢puszuku yriayoaéHHoro ypoBHs B 10 kacce OCyIIECTBISETCS C y4ETOM COJEpiKaTelb-
HBIX MEXIPEAMETHBIX CBA3EH ¢ KypcaMyu MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapuu U TEXHOJIOTUH.

Mescnpeomemmuvie noHaAmMUA, C6A3ZAHHBIE C U3YUEHUEM MEMOO06 HAYYHO20 NO3HAHUA: SIBICHNUE, HAY-
HBIN (haKT, TUIIOTE3a, (PU3nUecKast BETMYNHA, 3aKOH, TEOpHUs, HAOTIOIEHNE, YKCTIEPUMEHT, MOJEITMPOBAHNE, MO-
1Ie7b, U3MEPEHHE, MOTPEITHOCTH U3MEPEHN, N3MEPHUTEIbHbBIE TPHUOOPHL, IU(pOBast 1a00paTOpHsL.

Mamemamuka: pelieHre cucteMbl ypaBHeHud. JIuneitnas ¢ynkuus, napabdosna, runepoonia, ux rpaduxku
u cBoiicTBa. TpuroHomerpuieckue QpyHKIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHU-
YeCKO€ TOKJECTBO. BEKTOPHI U X MPOEKLIUK Ha OCU KOOPAHMHAT, CII0)KEHHUE BEKTOPOB.



Buonozusa: vexanuieckoe JBWKEHHE B JXUBOW mpupone, auddys3us, ocMoc, Tem1oo0MeH KHUBBIX Opra-
HHU3MOB, TEIIJIOBOE 3arpsA3HEHNE OKPYIKAIOWIEH CpeJibl, YTHIIN3aIHs ONOOpraHMYeCcKOro TOIUINBA ISl BEIPaboT-
KM «TEILUIOBON» U JJIEKTPOIHEPIUH, IOBEPXHOCTHOE HATSHKEHUE U KAIIWIIIIPHBIC SIBJICHUS B IIPUPOAE, DJIEKTPU-
YeCKHUe SBJICHUS B KHUBOH PUpPOJIE.

Xumusa: TUCKPETHOE CTPOSHHE BEILIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAsl Mac-
ca, TMOJlydYeHne HAaHOMATePHAJIOB, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, )KUIAKOCTEH M Ta30B, )KUJKHE KPHUCTAIIIBL,
AJIEKTPUUYECKUE CBOMCTBA METAIJIOB, SJCKTPOIMTHYECKAS TUCCOIMAIINS, TAIbBAHUKA, SJIEKTPOHHAS MUKPOCKO-
M.

TI'eozpagpusa: B1axxHOCTb BO31lyXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodbpa3zoBaHye JBIKCHUN C HCIIOIb30BAHHEM MEXAHU3MOB, YUET CYyXOTO M KHIKOTO Tpe-
HUS B TEXHUKE, CTATUUECKNE KOHCTPYKLUUHU (KPOHIUTENH, peméryaTble KOHCTPYKLUH), UCIIONIb30BaHUE 3aKOHOB
COXpaHEHHsI MEXaHUKH B TEXHUKE (TMPOCKOI, BOAOMET U IPYTHUE), ABUTATENIb BHYTPEHHETO CTOPAaHUSs, ITapoBast
Typ6I/IHa, OBITOBOM XOJIOAUJIbHUK, KOHAUIIHUOHEP, TCXHOJIOTHUU IOJYYCHHUSA COBPECMCHHBIX MAaTCpHaioB, B TOM
YHCIIe HAHOMATePUAIOB, U HAHOTEXHOJIOTHH, HJICKTPOCTATUYECKAs! 3aIUTa, 3a3eMJICHHE JIEKTPOIPHOOPOB, Ta-
30pa3psAHbIE JAMITbI, TOTYIPOBOIHUKOBBIE IIPHOOPHI, TaJIbBAaHHUKA.



IVDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOT'PAMMEI 110 ®U3UKE HA YPOBHE CPEJAHEI'O
OBIIEI'O OBPA3OBAHMAIMYHOCTHBLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaThbl OCBOCHUS yueOHOro npeaMeTa «PU3uKay JOJHKHBI OTPaXaTb TOTOBHOCTD U
CIIOCOOHOCTh O0YYaIOLIMXCsl PYKOBOACTBOBATbCS CPOPMUPOBAHHONW BHYTPEHHEH MO3ULMEH JTMYHOCTH, CUCTe-
MOW LEHHOCTHBIX OpPHEHTAINH, MO3UTHUBHBIX BHYTPEHHHX YOEKICHHUN, COOTBETCTBYIONIMX TPAJAULUOHHBIM
LEHHOCTSIM POCCUICKOro 00LIECTBa, PACIIMPEHNE KU3HEHHOTO OIIBITA U OIBbITA JESITEIbHOCTH B IpoOLEcce pea-
JIM3ally OCHOBHBIX HAlpaBJICHUI BOCIIUTATEbHON JEATEIBHOCTH, B TOM YUCIIE B YACTHU:

rpakIaHCKOr0 BOCIIMTAHUA:

c(OPMHPOBAHHOCTh TPAKAAHCKOM MO3UIMK 00YYaIOMIErocs Kak aKTUBHOT'O M OTBETCTBEHHOT'O 4YJIeHA POCCHHA-
CKOTr0o OOILIECTBA;
MPUHATHE TPATUIMOHHBIX O0IIEYEeTOBEYECKIX TYMAHUCTHUECKUX U JEMOKPATHYECKUX LIEHHOCTEHH;
TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIIBHOCTh B MHTEpecax I'PakJaHCKOIo OOIIECTBa, y4acTBOBaTb B CaMo-
yIIpaBJIEHUHU B 00pa30BaTEIbHON OpraHn3aluy;
YMEHHUE B3aUMOJEHCTBOBATh C COL[MAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C UX (QYHKIUSAMH U Ha3HAUCHHUEM;
TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH.
NATPHOTHYECKOI0 BOCIIMTAHMSA:
c(OPMHPOBAHHOCTH POCCUHCKOM IpakTaHCKOW UACHTHYHOCTH, TATPUOTHU3MA;
LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTM)KEHUSM POCCHMCKHMX YuY€HBIX B 00JacTu
(U3MKN 1 TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBE/ICHUS;
CIIOCOOHOCTh OLEHMBATh CHUTYallU}I0 M IPUHUMAaTh OCO3HAHHBIE DPELICHUs, OPHUEHTUPYSICh HAa MOpPaJIbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YUCJIE B IEATEIbHOCTH YUEHOIO;
OCO3HAaHME JIMYHOT'O BKJIAJa B IOCTPOEHHE YCTOMUYMBOTO OYyIIEro.
3CTETHYECKOT0 BOCIIMTAHMSA:
3CTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOUYAsi 3CTETUKY HayYHOTO TBOPYECTBA, IPUCYILET0o (PU3NUECKON HayKe.
TPYAOBOI0 BOCIIMTAHHUSA:
MHTEpEC K Pa3IuuHbIM chepaM MpodhecCUOHATBHONW NEeSTeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (DPU3UKOH U
TEXHHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP OyAylIel npodeccuu U peaan30BbIBaTh COOCTBEHHBIE KM 3-
HEHHBIE IUIAHBI;
TOTOBHOCTh U CIOCOOHOCTH K OOpa30BaHHIO W caMO00pa3oBaHUIO B 00jacTh (DU3MKM Ha MPOTSKEHUH BCEH
KU3HU.
IKOJIOTNYeCKOr0 BOCIIMTAHMUSA:
c(OPMHUPOBAHHOCTB KOJOTMUECKON KYIbTYPBhI, 0CO3HAHUE I100ATIBLHOI0 XapaKTepa HKOJIOTHIECKUX MPobiiem;
IJTAHUPOBAHUE M OCYIIECTBJIICHUE JICWCTBUIM B OKPYXKAIOUIEH Cpelle Ha OCHOBE 3HAHMS LIEJIEH YCTOMYMBOIO
pa3BUTHS YEIIOBEUECTBA;
paciiipeHle OIbITa JEATEIbHOCTH 3KOJOTHYECKONW HANpaBICHHOCTM HAa OCHOBE HMMEIOIIMXCS 3HAHUM IO
¢dusuke.
LHEHHOCTH HAYYHOI0 MO3HAHUS:
c(OPMHPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHS (pusnueckoin
HayKH;
OCO3HaHME LIEHHOCTH HAyYHOM [eATEeNIbHOCTH, TOTOBHOCTh B Mpollecce H3yueHHUs (U3UKU OCYIIECTBIATH
MIPOEKTHYIO U HCCIIEA0BATENbCKYIO JIEATEIbHOCTh MHANBUIYAJIBHO U B TPYTIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHBIC YHHBEPCAIbHBIE YUeOHbIE A CTBHS

ba3oBble Jjornueckue aAeMcTBus:

CaMOCTOATENLHO (hOPMYITUPOBATh M AKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPEACIISTH LENU AEATEIIbHOCTH, 3a1aBaTh ITapaMETPbl U KPUTEPUU UX TOCTUKECHUS,

BBIABJIIATH 3aKOHOMepHOCTI/I nu HpOTI/IBOpe'-II/Ifl B paCCManI/IBaeMI)IX (1)I/I3I/IHGCKI/IX SIBJICHUAX

pa3pabaThiBaTh IJIaH PelIeHUs MPOoOJIEeMbl C YIETOM aHAIN3a UMEIOIIUXCS MAaTepUAIBbHBIX U HEMaTepHAIbHBIX

pecypcos;



BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHWBAaTh COOTBETCTBHE pPE3YJIHTATOB LENSAM, OLEHUBAaTh PUCKU
MOCIIEACTBHM J1eATENbHOCTH;

KOOPJAMHUPOBATh U BBIIOJIHATH Pa0OTy B YCIOBHUSX PEaTbHOTO, BUPTYaJIbHOI'O M KOMOWHUPOBAHHOTO B3aMMO-
e CTBUSL,

pa3BUBaTh KPEaTUBHOE MBIIIJIEHUE MIPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

Ba3oBble uccienoBareibckue 1eiCTBUSA:

BJIJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOYEBBIMH MOHATUSMHU M METOJaMU (PU3NYECKON HAYKH;

BJIa/IETh HaBbIKAMHU Y4e€OHO-MCCIIEIOBATEIbCKOW U MPOEKTHOW AESITETbHOCTU B 001acTu (U3HUKH, CIIOCOOHO-
CTBIO ¥ TOTOBHOCTBIO K CAMOCTOSTEIBHOMY MOMCKY METOJIOB PEUICHHUS 33/1a4 (PU3NUECKOTO COJIEPIKAHUS, TIPHU-
MEHEHUIO PA3IMYHBIX METOAOB [TO3HAHUS;

BJIQJIETh BUJIAMHU JAEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPHpPETaluy, NpeoOpa3oBaHUIO U
MPUMEHEHUIO B PAa3IMYHBIX Y4EOHBIX CHUTYaIUSX, B TOM YHCIIEe MIPH CO3/IaHUU y4eOHBIX MPOEKTOB B 00JACTH
buzuku;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJM3UWpOBATh 3aJady, BBIABUTATh THIOTE3y €€ pelieHus,
HaXOJUTh apryMEHTHI JJIs JOKa3aTeJIbCTBA CBOMX YTBEPKACHUMN, 3a/1aBaTh IApaMETPbl U KPUTEPUH PELICHNUS;
aHAJIM3UPOBATh TOJYyYEHHBIE B XO/I€ PEIICHUS 3a/1a4i PE3yIbTaThl, KpUTHUECKU OLEHUBATh UX JIOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7]a4ul B 00pa30BaTEIbHON AESITEILHOCTH, B TOM YHUCIE NIPU U3yde-
HUM (PHU3HKH;

JlaBaTh OLEHKY HOBBIM CHUTYAIlUsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh KHU3HEIEATEILHOCTH;

yYMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIIBUTaTh HOBBIE UJIEU, IPE/IaraTb OPUTrMHAIbHbBIE MTOJXObl U PELICHMUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanmeii:

BJIa/IETh HABBIKAMH MOJy4eHUS WHGOpManuu (U3MYECKOTO COACPKAHHMS W3 HCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITENILHO OCYILECTBISAThH MTOUCK, aHAJIN3, CUCTEMATU3ALUI0 U UHTEPIPETALMI0 UH(POPMALIMK Pa3IuYHbIX
BUJIOB U (DOPM MpeACTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B PEIICEHUHM KOTHUTHBHBIX,
KOMMYHHMKATHUBHBIX M OpraHU3allMOHHBIX 3aJla4 ¢ cOOII0eHreM TpeOOBaHUI IprOHOMUKHU, TEXHUKHU Oe3omac-
HOCTH, TUTUEHBI, pecypcocOepeXeHus1, MPAaBOBBIX U 3THYECKUX HOPM, HOPM MH(OpMAITMOHHON 6€3011aCHOCTH;
CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COJIEP’KaHUs B Pa3IMYHbIX (opMaTax ¢ yu€TOM HazHaueHUs MHPOpMaLMH U
LIEJIEBOM ayTUTOPUH, BBIOMpAsk ONTUMAJIbHYIO (JOPMY MPEACTABICHUS U BU3YyaIU3aLlUH.

KomMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUSA:

OCYILECTBIATH OOLIIEHHE HAa YpOKaX (PU3UKU U BO BHEYPOUHOH /1€ TENBHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallUi U cMATYaTh KOH(QIUKTHL;

pa3BEPHYTO U JOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPECTB;

MIOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIAUBUAYAIbHON pabOThI;

BBIOMPATh TEMATUKY U METO/bl COBMECTHBIX JIEHCTBUI ¢ yUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KakJ10TO
YJIeHa KOJIJIEKTUBA;

IIPUHUMATD LEJIM COBMECTHOM NIEATENBHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH ACUCTBUS 1O €€ JOCTHXKE-
HUIO: COCTaBJIATH IUIaH JEUCTBUM, paclpeaesiTh pojiu ¢ Y4ETOM MHEHUN Yy4aCTHUKOB, 00CYXK/aTh pe3yJbTaThl
COBMECTHOI paboThI;

OLIEHHMBATh KaYECTBO CBOETO BKJIaJla M KaKJIOr0 Y4acTHHKAa KOMaHbl B OOIIMH pe3ysbTaT Mo pa3paboTaHHBIM
KPUTEPHUSM;

npesiaraTb HOBbl€ IPOEKTHI, OLEHUBAThH MI€U C TO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON 3HAUNMO-
CTH;

OCYILIECTBIATh MO3UTHUBHOE CTPATErMUECKOE MOBEIECHUE B PA3IIMYHBIX CUTYAIUSX, MPOSBIATH TBOPYECTBO U
BOoOOpakeHue, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA

Camoopranmusanmus:

CaMOCTOSITENIFHO OCYLIECTBIISITh [MO3HABATENbHYIO ACSITEIbHOCTh B 007acTU (DU3UKU U aCTPOHOMMUH, BBISBIIATH
poOJIeMbl, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIFHO COCTaBJIATH IJIaH PElIeHUs] pacu€THBIX U KaUeCTBEHHBIX 33/1a4, IUIaH BBINOJIHEHUS MpaKTUye-
CKOM pabOTHI ¢ Y4ETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPENOYTCHUN;



JaBaTh OLIEHKY HOBBIM CUTYaLIUSIM;

paciupsaTh paMKHi y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUN;

JIeNaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (HOPMUPOBAHHIO U MPOSBICHUIO 3PYAULUU B 00JACTH (PU3UKH, MOCTOSIHHO TOBBIMIATH CBOU
00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAJILHBIH HHTEJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YyJIbTa-
TOB LIEJISIM;

BJIa/IETh HABbIKAMH MO3HABATEIbHOW pedIieKCHMHU KaK OCO3HAHMS COBEPIIAEMBIX JIEUCTBUN M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCIOJIb30BaTh MPUEMBI peIeKCUU 171l OLIEHKH CUTYyallld, BEIOOpa BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO IMIPUHUMATD PEIICHHS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JI€ATEIIBHOCTH;

PUHUMATD €05, TOHUMAast CBOM HEAOCTATKH U JJOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JI€ATEIIBHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTrUX HA OLIMOKH.

B mporecce mocTHKeHUs] TMUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaMMBbI IO (HU3UKE ISl YPOBHS CPEIHETO
obmiero oOpa3oBaHUsl Yy OOYYAIOIIUXCS COBEPUICHCTBYETCS SMOLMOHAIBHBIA WHTEIUIEKT, MPEAIOararonifi
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOLIET0 CIIOCOOHOCTh TOHUMATh CBOE 3MOILIMOHAJILHOE COCTOSIHUE, BUAETh HAIIPaBJICHUS
pa3BUTHS COOCTBEHHOM SMOIIMOHATBHOMN Cepbl, OBITh YBEPEHHBIM B ce0e€;

CaMOpPETyJIMPOBaHMsI, BKIIFOUAOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 32 CBOE IOBEJICHUE,
CHOCOOHOCTh aAANTUPOBATHCA K SMOIMOHAIBHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, ObITh OTKPBITHIM HO-
BOMY;

BHYTPEHHEH MOTHBALIU{, BKIKOYAIOLIEH CTPEMIICHUE K JOCTHXKEHHUIO LEIU U YCIeXy, ONTUMHU3M, NHULMATUB-
HOCTb, YMEHHE JEMCTBOBATDH, UCXOMS U3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHUE APYTUX, YUUTHIBATh €ro MpH
OCYILIECTBICHUH OOILIEHNUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUYAIOIUX CIIOCOOHOCTH BBHICTPAUBATh OTHOIICHUS C APYTUMHU JIIOJAbMH, 3a00TUTHCA,
MIPOSIBJISITE MHTEPEC U pa3peniaTh KOH(DIUKTHL.

[MPEAMETHBIE PE3VJIbTATHI

K koniy obyuenus B 10 knacce npeIMeTHbIE pe3ybTaThl Ha YIIyOJIEHHOM YPOBHE JOJKHBI OTpaXkaTh cop-
MHUPOBAHHOCTb Y O0y4aIOUIXCsS YMEHUI:

MOHUMATh POJb (PU3UKU B IKOHOMHUYECKOW, TEXHOIOTUYECKOM, HKOJOTMYECKOM, COLMATBbHOM M ITUYECKOU
cepax NeATeNbHOCTH YeJIOBEKa, poJib U MECTO (PU3UKHU B COBPEMEHHOW HayYHOW KapTHMHE MHUpA, 3HAUCHUE
OMHCAaTeNbHON, CUCTEeMATU3UPYIOIEH, OOBSICHUTETbHOM U MPOTrHOCTUYECKOW (PyHKIMN (hU3HUecKoil Teopun —
MEXaHUKH, MOJIEKYJISIPHON (DU3UKHU U TEPMOJUHAMHKH, POJIb (U3HUECKON TEOpUHU B (DOPMUPOBAHUU TIPEACTAB-
JIeHUH 0 (PU3NYECKON KapTHHE MUDA;

pa3nauyath YCIOBHUS NIPUMEHUMOCTH Mojielel (U3MUecKUX Tel U MPOIECCOB (SBJIEHUMN): HHEpLUAIbHAs CUCTE-
Ma oTcuéTa, abCOIIOTHO TBEPJOE TEIO0, MaTepHaIbHas TOUKa, paBHOYCKOPEHHOE JBM)KEHUE, CBOOOIHOE Tajie-
HUe, abCOoMOTHO yrpyras aedopmarius, abCOIOTHO YIPyTroe U aOCOMIOTHO HEYIIPYroe CTOJKHOBEHUS, MOICTH
rasza, >KUJIKOCTH U TBEPIOTo (KPUCTANIMYECKOT0) Teja, MAeadbHBIA ra3, TOUYSUHBIN 3apsija, OAHOPOIHOE dJIEK-
TPUYECKOE MOJIE;

pa3nuyath ycIoBus (TpaHUIlbl, 0071aCTH) TPUMEHUMOCTH (PHU3UYECKIX 3aKOHOB, TOHUMATh BCEOOIUI XapakTep
(GyH1TaMEHTaJIbHBIX 3aKOHOB U OTPAHUYEHHOCTh UCMOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIIM3UPOBATH U OOBIICHITH MEXaHUYECKHUE TPOIIECCHI U SIBJICHUS, UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUS U 3aKOHBI
MEXaHUKH (OTHOCHUTEIHLHOCTh MEXAHWYECKOTO JIBIDKCHHS, (DOPMYIbl KHHEMATHKHA PaBHOYCKOPEHHOTO JBHKE-
HUs, TpeoOpa3oBanus ['anunes s CKOPOCTH U MepeMeleH s, 3aKoHbI HpI0TOHA, MPUHITUTT OTHOCUTEIBHOCTH
lNasnnes, 3aK0H BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUs MMITYJIbCa M1 MEXAHMYECKOW dHEPIuH, CBSI3b pa-
OOTBI CUJIBI C U3MEHEHHEM MEXaHWUYECKOM YHEPTHH, YCIOBUSI pPaBHOBECHS TBEPAOTO TeNa), IPHU TOM HCIOIb30-
BaTh MaTeMaTH4eCKOEe BBIPAKEHNE 3aKOHOB, YKA3bIBATh YCJIOBUS MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MPe00-
pa3zoBanwuii ["anumnesi, BTOPOro u TpeThero 3akoHOB Hbr0TOHA, 3aKOHOB COXPAHEHUS UMITYJIbCa U MEXaHUYECKOU
SHEPIHUH, 3aKOHA BCEMUPHOTO TATOTECHHUS;



aHAIIM3UPOBATh U OOBSACHATH TEIUIOBBIC IMPOILIECCHI W SIBJICHHS, HCIOJB3Yysd OCHOBHBIC mosiokeHuss MKT wu
3aKOHBI MOJIEKYJSIPHON (DM3UKH M TEPMOJUHAMUKU (CBSI3b JaBJICHUS MJCAIbHOTO ra3a co CpeAHe KHMHEeTHYe-
CKOM 3HEpruei TerioBOro JBUKEHUS U KOHIICHTPALUEW €ro MOJIEKYI, CBA3b TEMIEPATYpPhl BEIIECTBA CO CPEI-
HEW KMHETUYECKON 3HEpruei TEIJIOBOrO JBW)KEHHS €ro YacTHL, CBSA3b JABJIECHUS HUJICATbHOTO r'a3a ¢ KOHLEH-
TpaLMeEN MOJIEKYJI U €ro TEMIIEpaTypoid, ypaBHeHue MeHneneesa—Kitaneitpona, nepBplili 3aKOH TEPMOIUHAMHU-
KM, 3aKOH COXpaHEHMsI SHEPTUU B TEIUIOBBIX IPOLIeccax), IPU STOM HCIOJIb30BaTh MaTeMaTHUYECKOE BbIpaxe-
HUE 3aKOHOB, YKa3bIBaTh yCIOBUS MPUMEHUMOCTH ypaBHeHUs1 MeHieneeBa—Kiamnelipona;

aHAJIM3UPOBATh U OOBSICHATH AJIEKTPUUECKHE SIBICHUS, UCIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI JJIEKTPO-
JTUHAMUKH (3aKOH COXPaHEHHUsI JIEKTPUUYECKOro 3apsiia, 3aKkoH KynoHa, MOTeHIHaIbHOCTh JIEKTPOCTATUYECKO-
IO MOJIs, IPUHUUII CYIEPIO3ULNN SJIEKTPUUYECKUX TOJIEH, PU 3TOM YKa3blBasi YCIOBHS NPUMEHUMOCTH 3aKOHA
Kynona, a Takxe nmpakTUYECKU BaKHbIE COOTHOLIEHUS: 3aKOHbI OMa JjIsl ydacTKa 1enu U IS 3aMKHYTOM AJIeK-
TpUYeckou 1enw, 3akoH Jlxxoyns—Jlenna, npasuia Kupxroda, 3akonsr @apajnes A 37eKTpoiIu3a);

OIMHCHIBATh (PH3UYECKHE MPOLECCHl U SBJICHUS, WCIONB3ysS BEIUYHUHBL: MEPEMEIEeHUEe, CKOPOCTh, YCKOPEHHUE,
HMITYJIbC T€JIa U CUCTEMBI TEJ, CUja, MOMEHT CUJIbL, JABJICHHUE, TOTCHIMAIbHAS YHEPTUs, KHHETUYECKAsl dHEP-
THsl, MeXaHUYeCKast SHEPTrusl, padoTa CHIIBI, IIECHTPOCTPEMUTEIHFHOE YCKOPEHUE, CHIIA TSDKECTH, CHIIA YIIPYTOCTH,
CHJIa TPEHUS, MOIIIHOCTb, SHEPTUs B3aUMOJEUCTBUS Tena ¢ 3eMiIél BOIU3U €€ MOBEPXHOCTH, SHEPTUs YIpYyron
nedopMaIuu IPYKUHBI, KOJIHYECTBO TEIUIOTHI, aOCONIOTHASs TemrepaTypa Teia, paboTa B TEpMOIUHAMUKE,
BHYTPEHHSIS DHEPIusi UACaIbHOTO OJHOATOMHOTO ras3a, paboTa MAealbHOrO ra3a, OTHOCUTENbHAS BIaXKHOCTD
Bo3nyxa, KIIJ] naeasbHOro TEMIOBOTO JBUTATEINS; SJICKTPUUECKOE TM0JI€, HAPSHKEHHOCTD IEKTPUUYECKOTO T10-
J151, HAPSKEHHOCTD MOJI1 TOYEYHOTO 3apsAJia WK 3apsKEHHOTO 11apa B BAKYYME U B JUAJIEKTPUKE, TOTEHIMA
AJIEKTPOCTATUYECKOTO TOJIsI, PA3HOCTh MOTEHIIMAJIOB, YJIEKTPOABUKYIIAs CUJIa, CHUJIa TOKA, HAIMPSHKEHUE, MOIII-
HOCTbh TOKa, 3JIEKTpUYECKass EMKOCTh IIOCKOIO KOHJEHCATOpa, COMPOTUBICHUE y4YacTKa LIEMH C MOCIIEI0Ba-
TEJBHBIM U NapaJIJICIbHBIM COEAMHEHUEM PE3UCTOPOB, SHEPTUS DJICKTPUUECKOTO MOJIST KOHJAEHCATOPA;
OOBSICHATH OCOOEHHOCTU MPOTEKaHHUS (PU3MUECKUX SIBICHUN: MEXaHUYECKOE JIBIKEHHUE, TEIUIOBOE JBUKCHHE
YJaCTHIl BEIIECTBA, TEILNIOBOEC PaBHOBECHE, OPOYHOBCKOE JBIIKEHUE, MU dy3us, HCIapeHne, KUIeHNe W KOH-
J€HCcalus, IUIaBJIEHUE U KPUCTAUIM3allKs, HAPABICHHOCTh TEIUIONEPEIayuu, FNEKTPU3ALIMS TEN, SKBUIIOTEHIH-
AITBHOCTh MIOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;

MIPOBOAUTH MCCIEAOBAHNE 3aBUCUMOCTH OJAHON (PU3NUECKON BETUYHHBI OT APYTOi C UCTOJIb30BAHUEM IPSIMBIX
W3MEpEHUH, MTPH STOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBAThH PE3YJIbTATHI IMOJYYCHHON 3aBUCUMOCTU (H-
3MYECKUX BEIMYUH B BHUJIE TPA(UKOB ¢ YUETOM aOCONIOTHBIX MOTPELIHOCTEH M3MEpPEHUH, J1elaTh BHIBOABI MO
pe3yibpTaTaM UCCIIEeI0BaHMUS;

MPOBOANTH KOCBEHHBIE U3MepeHUsl (M3MUECKUX BEIWYHMH, IPU 3TOM BBIOMpPATh ONTUMAJIBHBIA METO] U3Mepe-
HUS, OIIEHUBATh a0COJIFOTHBIE U OTHOCHUTEIIbHBIE TTOTPEITHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHHUI;

MPOBOAMTH OTMBITHI MO MPOBEPKE MPEIJIOKEHHON TUMOTE3bl: TUIAHUPOBATh IKCIEPUMEHT, COOMpATh SKCIEepH-
MEHTaJIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJYyUYCHHBIE PE3YyIbTaThl U JIeJIaTh BBIBOJ O CTAaTyCE MPEII0KEHHON
TUIIOTE3bI;

coOmro1aTh MpaBuiia 6€30MacHOro Tpyaa MPpU MPOBEICHUH UCCIEAOBAaHUN B paMKax Y4eOHOTO SKCIEPUMEHTA,
MPaKTUKyMa U Y4eOHO-HCCIE0BATENbCKOM U MPOESKTHON NEATEIHHOCTH C UCIOJIb30BAHUEM H3MEPUTEIHHBIX
YCTPOWCTB U TAOOPATOPHOTO 0OOPYI0BAHMUS;

pemiaTh pacuéTHbIC 3a/1a4M C SIBHO 33JJaHHOM U HESIBHO 33JJaHHOM (PM3MUYECKOI MOJIENbIO: HA OCHOBAaHUH aHAJH-
3a ycJIOBHsI 0OOCHOBBIBATh BHIOOP (pU3HMUECKON MOJIENH, OTBEUAOIIEeH TPEOOBaHUSAM 3a/1a4H, PUMEHSTH Pop-
MYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNAThl (PU3UUECKUX TEOPUH MPH UCIOIB30BaHUN MaTEMaTHYECKUX Me-
TOJIOB PEIIEHUS 3a/1a4, TPOBOJIUTh PACYETHI HA OCHOBAHUY MMEIOIIMXCS JTAHHBIX, aHATU3UPOBATh PE3YJIBTATHI U
KOPPEKTUPOBATh METO/IbI PEIIEHUS C YUETOM MOJIYYEHHBIX PE3YJIbTATOB;

peraTh KaueCTBEHHBIC 3a7]a4M, TPEOYIOIHe MPUMEHEHUS 3HAHUA U3 Pa3HBIX pa3liesioB Kypca (PU3MKH, a TakxKe
WHTETpallMi 3HAHUHM U3 IPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA: BBICTPAUBATh JIOTHYECKYIO IIETIOUYKY
PacCyXJIEHHI ¢ ONOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SBIICHNUS,

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX MPHHIIMIIOB PabOThI U3MEPUTENBHBIX MPHU-
OOpOB, TEXHUUECKHUX YCTPOUCTB U TEXHOJIOTHYECKHUX MPOIIECCOB;

MPUBOJIUTH MPUMEPHI BKJIala POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBICHEHUE
MIPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHAIIM3UPOBATh M OLIEHUBATH MOCIEACTBHSI OBITOBOM U IPOU3BOJICTBEHHOMN JACSITEILHOCTH YEIOBEKA, CBA3aHHON
¢ (pusnueckuMM TIpoIiecCaMH, C TO3UIUN SKOJOTUYECKOW O€30MacHOCTH, MPEJACTABICHUN O palloOHATIBLHOM
MPUPOJONOIB30BaHUH, a TAKKE PA3yMHOM HCIOJb30BaHUU JOCTUKEHUM HAYKH U TEXHOJOTUM JIJIs AalIbHEIIIe-
r'0 Pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;



NPUMEHATh Pa3IMyHble CHOCOOBI paboThl ¢ MHPOpPMaLUE (U3UIECKOTO0 COAEPIKAHUS C HCIOJIb30BaHUEM
COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJOTUH, IPH 3TOM HCIIOIL30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIE TEX-
HOJIOTHH JJIS TIOMCKa, MepepaboTKU U MpeIbsIBICHUS YUeOHOH U HayYHO-TIOMYJIApHON WH(pOpMALUHU, CTPYKTY-
PHPOBaHMS U MHTEPIIpEeTanny MHGOpMANNH, MOJYYeHHON U3 Pa3IMYHbIX NCTOYHHKOB, KPUTHUYECKN aHAJIH3U-
pOBaTh MOJy4aeMyro HHPOPMALIMIO U OIICHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHHM, TaK U
Ha OCHOBE aHAJIM3a UCTOYHHKA HH(OpMAIIHY;

IPOSIBJIATH OPTaHU3AIMOHHBIE U TTO3HABATEIbHBIE YMEHUSI CAMOCTOATEIBHOTO MTPUOOPETEHUSI HOBBIX 3HAHUH B
MPOIIECCe BHIMOIHEHHS IPOSKTHBIX U Y4eOHO-HCCIIEIOBATENBCKUX paboT;

paboTaTe B rpynIe ¢ UCIOJHEHHEM Pa3IHYHBIX COIMAJIbHBIX POJIEH, MIIAHUPOBATH PabOTy TPYIIBI, PaIHo-
HAJIBHO PaCIpeeNsiTh JeATeIHOCTh B HECTAHIAPTHBIX CHTYAIMsX, aeKBaTHO OLCHMWBATh BKJIAJ KAXKIOTO M3
YYaCTHHUKOB TPYIIIBI B PELUICHUE PACCMATPUBAEMO MPOOIIEMBI;

OpPOSIBIISITH MOTHBAaLMIO K Oyaymed npoecCHOHAIBHON JESTENbHOCTH MO  CIEHHATBHOCTSAM  (U3UKO-
TEXHUYECKOTO POopuIIs.



TemaTnuyeckoe NIaHMPOBaHUE

Ne HaumenoBanue Bocnurareabnsblie 3a1a4u | KosmuyecTBo yacos DJIeKTPOHHbIE
n/n pasaesioB u3 padoyeil nporpaMmsl (uudpossbie)
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Paznen 1. DU3UKA U METO/IBI HAYUYHOI'O ITO3HAHU S
1.1 | ®usuka u METOIbI Oco3HaBaTh €IWHCTBO U 6
HAyYHOTO MO3HAHUS | ETIOCTHOCTh OKPYKAIOIIIe-
ro MHpa, BO3MOXHOCTb €T0
MO3HABAEMOCTH U  00BsC-
HUMOCTU Ha OCHOBE JOCTH-
JKEHHUI HAyKH.
XapakTepu3oBaTb METOJIbI
duznueckoit HayKu
(mabmrosieHHe, CpaBHEHHUE,
AKCIEPUMEHT, W3MEPEHUE)
U WX POJb B MIO3HAHUU TIPH-
pOJIBL.
Pounb oTeuecTBEeHHBIX yye-
HBIX B CTAHOBJICHUH HAYKH
(bU3UKH.
Wroro mo paszneny 6
Pasznen 2. MEXAHUKA
2.1 | Kunemaruka Ucnonp3zoBare 3Hanus o | 10 |1
2.2 | Jlunamuka MeXaHW4YeCKux siBeHusx B | 10
2.3 | Craruka TBEpIOrO IIOBCEHEBHON JKM3HU JUIA 5 1
Tena oOecrnieueHnst 6€30MaCHOCTH
2.4 | 3akoHbl coxpaHeHus: | Ip¥ oOpamiennn ¢ npubo- | 10 |1
B MEXAHHKE paMH W TEXHUYECKUMU
yCcTpoiicTBaMu, Ui COXpa-
HEHUS 370pOBbsi U COOIIO-
JE€HUST HOPM SKOJIOTHYECKO-
ro TOBEJCHHS B OKpPYKaro-
Ien cpene.
CaMOCTOSITENTHHO IJIAHUPO-
BaTh U MPOBOJUTH U3NYE-
CKHE DKCIIEPUMEHTHI.
Wroro no pazneny 35 3
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
3.1 | OCHOBBI MOJIEKY- Ucnonp30Barh 3HAHUS O 15 |1
JSIPHO- TEIUIOBBIX SIBJICHHUSIX B
KMHETUYECKOM T€O- | MOBCEIHEBHOM JKU3HU
pun s obecriedeHus  6e3-
3.2 | TepmoauHamu- OTaCHOCTH Tpu oOpariie- 20 |1
ka.TernoBbie Ma- HUU ¢ TpuOOpaMu U TeX-
IIMHBI HUYECKHMH YCTPOWCTBa-
3.3 | ArperaTHble COCTO- | MU, AJIsl COXpaHEHUs 3710~ 14 |1
aHUs BenecTBa. @a- | pOBbSI W COOIIOJEHUS
30BBIE MEPEXOJIBI HOPM  3KOJOTMYECKOTO
MOBEJICHNS B OKpYXKalo-




e cpene.

[IpuBoUTH MPUMEPbI
HKOJIOTUYECKUX TMOCTEe-
CTBUM paboOTHl JBUTATE-
Jel BHYTPEHHETO Cropa-
HUs, TEIJIOBBIX U THAPO-
ANEKTPOCTAHIIUM.
CamocCTOsATENBHO TIAHUPO-
BaTh U MIPOBOJUTH (pr3mye-
CKHE SKCIIEPUMEHTHI.

Wroro mo pazneny 49
Paznen 4. 9JIEKTPOIMHAMUKA
4.1 | Dnexrpuueckoe mo- | Mcronp3oBaTh 3HaHuss 00 | 24
e AIIEKTPOMArHUTHBIX  SIBJIE-
4.2 | IlocTOSAHHBIN JIEK- HUSX B IIOBCEIHEBHOM Xu3- | 24
TPUYECKUI TOK. HU A1 oOecrieueHust 6e3-
4.3 | Toku B pa3iMYHBIX | ONIACHOCTH IPH OOpalieHUH 6
cpenax ¢ npubopaMM M TEXHHYeE-
CKUMHU YCTPONCTBaMHU, IUIf
COXpaHEHHsI 3JI0pOBbSl U
COOJIOZICHHUSI HOPM DKOJIO-
THYECKOTO TIOBEICHUS B
OKpYKarolen cpese.
[IpuBOIUTE TIPUMEPHI BIH-
SHUS ~ DJIEKTPOMArHUTHBIX
W3JIy4CHU Ha JKUBBIE Op-
TaHU3MBI.
CamocTosTeNnbHO MIIAHUPO-
BaTh U MPOBOJUTH U3NYe-
CKHE SKCIIEPUMEHTBHI.
Wroro no pazneny 54
Paszpen S. @usuyecKuil NPAKTHKYM
5.1 | dusnyeckue npak- 16 16
TUKH
Pasnea 5. IloBTopenue kypca 10 kiaacca
5.1 | [ToBropenue Kypca 26
10 knacca
Hroro no paszneny 26
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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Tema ypoka
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1. 1. [[®Pu3uka — pyHIaMeHTaIbpHas HayKa O IpUpoe] |
2. [[Hay4unblit METO/ MMO3HAHUS U METOJIBI UCCIIEIOBAHUS (PU3UUECKO-
ro BO3ACHCTBUA||
2. 3. [[DxcniepuMeHT U Teopusi B Ipoliecce Mmo3HaHus npupoasl. Habmro-
JIEHUE U DKCIIEPUMEHT B (pusuke]]
4, [[CrtocoObl n3MepeHust GU3NISCKUX BEITUIHH] |
3. 5. [[AGcoroTHas ¥ OTHOCUTENIbHAS TTOTPEITHOCTD U3MEPEHHUH (PU3H-
YECKOro pazmepal|
6. [[MonenupoBanue B pusuke. Porab 1 MecTo pu3uKu B COBpeMEHHOM
Hay4YHOW KapTUHE MHpPA, B IPAKTUYECKOM EATEIbHOCTH JII0eH | ]
4, 7. [[Mexanunueckoe nBrxenue. Cucrema orcuera. OTHOCUTENBHOCTD
MeXaHU4ecKoro nBmxenus. [Ipsmas u oOpaTHast 3ajaun MEXaHU-
Ku]]
8. [[Pagnyc-BekTOp MaTepuaIbHOW TOUKH, €r0 MPOEKIMU Ha OCh KO-
opauHart. Tpaekropus. [lepemenienue. Ckopocts. Ux mpoekiuu Ha
KOOPJIMHATHI OCH ] |
5. 9. [[PaBHOMEpHOE MpsiMoNIMHEHOE ABMKeHHne. HarnsaHoe onucanue
HIUPUHBI TPIMOIUHEHHOTO ABMKEHNS | |
10. [[CnoskeHmne nepeMenienuii u ckopocteil. Pemmenne 3agaun]|
6. 11. [[HepaBHOMEpHOE nBUKEHHE. MTHOBEHHAsI CKOPOCTh. Y CKOPEHHE.
[TpsiMmonHEITHOE IBIKEHUE C 3aMelIeHneM | |
12 [[I'paduueckoe onucanue NPSIMOITMHEHHOTO IBIKEHUS C 3aMe/ITie-
HUeM| |
7. 13. [[CBoOOgHOE TafieHne. Y CKOpeHue CBOOOIHOTO MaIeHus. 3aBUCH-
MOCTBh KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT BpEMEHH U UX Tpadu-
KOB]|
14, [[ ABmxeHue Tema, OpOneHHOTO MO/ YTIIOM K TOPU30HTY] ]
8. 15. [[KpuBonuHeitHOe ABMXeHHE. J[BHKEeHNE TI0 OKPYKHOCTH. YTJIOBas
Y TMHeHas ckopocTs. [lepuoa n wactora. LleHTpocTpemuTensHOe
Y TIOJIHOE yCKopeHue] |
16. [[KonTponbHas pabota o teme "Kunemaruka']] 1
9. 17. [[T1epBbiit 3akoH HbioToHa. HEpLIMaIbHBIE CUCTEMBI OTCUETA.
[Tpunatmn otHocuTenbHoCcTH ["anunen. HemnepunanbHble CHCTEMBI
otcuéral]
18. [[Cuna. PaBHOAECTBYIOImAs cuia. Bropoii 3akon HeroToHa. Mac-
cal]
10. |19 [[B3zaumopeiictBue Ten. Tpetuil 3akoH HeroTonal|
20. [[TTpuHIHT cyneprno3umy cuil. Pemenne 3aaauu Mo mpuMEeHEHUIO
3akoHOB HproTOHA]|
11. | 21. [[3aK0H BCEMUPHOTO TATOTEHHS. DKBUBAJICHTHOCTh I'PABUTAIIMOH-




HOM ¥ HTHEPTHOM MaccChi] |

22. [[Cuna TsHKeCTH U yCKOpEHUE CBOOOTHOTO MmaIeHus || 1

12. | 23. [[ABrxeHnE HEOSCHBIX TEJI U UX UCKYCCTBEHHBIX CITYTHUKOB. [lep- | 1
Basi KOCMUYecKasi CKopocTb. 3akoHbl Kemiepal]]

24, [[Cuna ynpyroctu. 3akoH ['yka. Bec tenal]] 1

13. | 25. [[Cuna tpenus. [Ipupona u Buasl cui TpeHus. [IBuxenue B xuako- | 1
CTSIX U CHJIBI B3IUIsI/Ia C YYETOM COMPOTUBIICHUS OKPYKaIOIIEH cpe-
zer] ]

206. [[HaBnenue. 'mapocratndyeckoe napnenue. Cuna Apxumenal] 1

14. | 27. [[AGcomoTHO TBepaoe Teno. [locTymnarenbHoe u BpamareibHoe 1
JIBUKEHUE TBEPOTO Teal ]

28. [[MomeHT cuiibl OTHOCUTEIBHO BeTpa. [1nedo cubi]] 1

15. | 29. [[Cnoxenue cuil, IpUIIOKEHHBIX K TBepAOMY Teny. LlenTp Tsxectn | 1
TeJsa. Y CIIOBUSI paBHOBECHS TBEPIOT0 Teyia. Bujbl paBHOBecH: ||

30. [[Pemenue 3amaun]] 1

16. | 31. [[KonTposbHas padorta o teme "/[nnamuka. Crtatuka TBepaoro te- | 1
na"]]

32. [[MMnynbc MaTepualibHOM TOYKH, CHCTEMbI MaTepHANIbHBIX ToueK. | 1
LleHTp MacCOBBIX CUCTEM MaTepHUaIbHBIX TOYEK. Teopema o JABIKe-
HUM [IEHTPa MacChl ||

17. | 33 [[IMITyTbCBI CHITBI U U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXpaHe- 1

HUs UMIynbca. PeakTuBHOE ABIKEeHUE] ]
34 [[MoMeHT umnysibca MatepraibHoil Touku. [IpeacraBinenue o co- 1
XpaHEHUU MOMEHTa UMITYJIbCa B LIEHTPAJIbHBIX MOJIAX ]
18. | 35. [[Pemenue 3amaun]] 1
36. [[PaGoTa crs1 Ha MaJIOM KOJIMYECTBE U B CTAaHAAPTHOIN KOHCTPYK- 1
nuu. ['paduueckoe npeacrapnenue padotsl cuiabl. MomHoCTh ||

19. | 37. [[Kunetnueckast aneprus. Teopema 00 obecriedeHNN KUHETUYECKON | 1
SHEPruy MaTepUaTbHbIX TOYEK]]

38. [[[ToTeHIMaIbHBIE CHUJIBI M HEMTOTEHIHANbHBIC. [loTeHIIMaTbHAS 1
sHeprus. Bropas kocmuueckast CKopocTs|]

20. | 39. [[Tperbs kocMuuecKast CKOpOcTh. CBsI3b pabOTHI HETOTEHIUABHBIX | 1
CHJI C U3MEHEHHEM YHEPreTHUYECKUX CUCTEM Tell. 3aKOH O COXpaHe-

HUU YKOJIOTUYECKON dHEPTUH] |
40. [[Vopyrue u Heynpyrue ciaydarotcs. Y paBHeHue bepHynnu nms 1
UIeaTHbHOM JKUKOCTH ||

21. | 41. [[KoHTponbHas paboTa 1o Teme "3aKoHbI COXpAaHEHUs] B MEXaHU- 1
Ke"]]

42. [[Pa3BuTHE pencTaBieHU 0 pupoaHoi Teriote. OcHOBHbIE TO- | 1
noxenus MKT. luddyszus. bpoyHoBckoe nBuxenue]]

22. |43 [[CtpoeHue ra3000pa3HbIX, KUIKOCTHBIX U KOHIACHCATOPHBIX TEI. 1
XapaxTep JBHUKESHHS U B3aUMOJICHCTBIE YACTHI] UMEIOT BaKHOE
3HaueHue| |

44, [[Macca u pa3mepsl Mosiekyn (aTomoB). KonnuecTBo BemecTna. 1
ITocTostHHas ABoraapo]]
23. | 45 [[Temnepatypa. TemnoBoe ornomenue. Hlkana [enbcus]| 1
46. [[Pemenue 3amaun]] 1
24. | 47. [[UneanbHblil ra3. ["a3oBbIe 3aK0HBI] ] 1
48. [[YpaBuenue MenneneeBa-Knaneiipona. Pemenue 3amaun]| 1
25. | 49. [[AGconroTHas Temiieparypa. 3akoH JlaibroHal] 1
50. [[M30omporiecchl B U€abHOM I'a3e C COAEPKAaHNEM BEIIECTB] | 1

26. |51 [[['padrueckoe mpeacTaBIeHUE U30MPOIIECCOB: H30TEpMa, N30x0pa, | 1
n3obapal]]

52. [[OcHoBHOe ypaBHeHHe MKT]] 1

27. | 53. [[Pemenue 3anaun]] 1




o4, [[CBs13b aOCOMIOTHOM TeMIIepaTyphl TEPMOIUHAMUYECKON cucTeMbl | 1
CO cpellHel KMHETUYEeCKOW aKTUBHOCTBIO MOCTYNATEIbHOTO TEII0-
BOT'O JIBMIKECHHS €€ 4acTull]|
28. | 55. [[O6oOmeHre u cucTeMaTu3als 3HaHui 1Mo Teme "OCHOBBI 1
MKT"]]
56. [[KonTponbHas padota o teme "OcnoBsl MKT" ]] 1
29. | 57. [[TepmonuHaMuueckas cucTema. 3aganue ApYrux yCIOBHM miist cu- | 1
cremsl T/[. BHemHue n BHyTpeHHue napamerpsl. [lapamerpsr T/]
CUCTEMBbI KaK Cpe/IHHE 3HaYCHH S, OMMCHIBAIOIINE €€ HaA MUKPOCKO-
MAYECKOM ypOBHE] |
58. [[HyneBoe Hauano TepmoanHamMuku. CaMoONpou3BoJIbHAs pemakca- | 1
s T]] cuctemsbl K TEMIOBOMY paBHOBECHIO] |
30 59. [[Monens naeanbHOTO ra3a B TePMOJUHAMUKE. Y CIIOBUS MPUMEHH- | 1
MOCTH 3TOU MOjeHn] |
60. [[YpaBHenue MenaeneeBa-Knanelipona u BblpaxeHHe 1J11 BHYT- 1
peHHel sHepruu|]
31. |61 [[BbipaxxeHue st BHyTPEHHEW SHEPTUM OJHOATOMHOTO uaeansHo- | 1
ro raza. KBasucrarnueckue u HECTaTUYECKHE TTPOLIECCHI ||
62. [[DnemenTapHast paboTa B TepMOAMHAMUKE. Borancienne paboTs 1
no rpaduky mporuecca Ha pV-nuarpammel]]
32. | 63. [[Terutonepenaya kak criocod n3MeHeHus BHyTpeHHel sneprun T/ | 1
CUCTEeMBI €3 CoBepIlIeHCTBA PabOTHI|]
64. [[KoHBeK1IMs, TEMIONPOBOIHOCTb, N3ITyUeHHE] ] 1
33. | 65. [[KonmdecTBo Tera. TermoéMkocTh Tena. Y aeibHas U MOJIsIpHAs 1
TEIJIOEMKOCTh BEIIECTBA. Y JieJIbHAs TEIUIOTA CrOpaHus TOTUIMBA ||
66. [[PacuéT xonmyecTBa TeIia Ipy Terionepeaaye] | 1
34. | 67. [[ITonaTue 00 agunabaTHOM Ipouecce. [lepBrlii 3aK0H TepMOuHA- 1
MHUKH] |
68. [[KonmmaecTBO TEemIoTh U paboTa Kak Mepbl H3MEHEHUS BHYTpeHHeH | 1
sHeprun T/] cuctemsi]]
35. | 69. [[BTOpoi#i 3aKOH TepMOJIUHAMUKH JJI1 PABHOBECHBIX M HepaBHOBec- | 1
HBIX TiporieccoB. HeoOpaTumocTs mporeccon]]
70. [[[IpyuHunbl nevictBus TemioBbix MamuH. KIT/]] 1
36. | 71 [[MakcumanbHoe 3Hauenune KII. Tukn Kapuo]] 1
72. [[Pemenue 3anaun]] 1
37 73. [[DKxomorndeckre aceKThl NCIIOJb30BaHMS TEIIOBBIX ABUTaTenei. | 1
TennoBoe 3arpsi3HeHHE OKpYXKarolel cpenbl |]
74. [[Pemenue 3amaun]] 1
38 75. [[O606menne u cucreMaTu3anus 3Hanui o Teme "Tepmoauaamu- | 1
ka. TennoBple MauHbI"|]
76. [[KouTponbHas padbota o teme "Tepmonnnamuka.soie TernoBbie 1
MaIuHb" ]|
39. | 77. [[TTapooOpa3oBanue 1 KOHACHCAIUs. Mcmapenue u KuIeHue. 1
Y nenbHas TernoTa mapoodpazoBanus ||
78. [[Hackrmiennbie n HeHACHIIEHHBIC TTaphl. KauecTBeHHAs 3aBUCH- 1
MOCTH IIJIOTHOCTH Y JaBJICHUS HACBIIIICHHOTO TIapa OT TeMIepary-
PBI, UX 3aBUCUMOCTh OT 00b€Ma HACHIIIIEHHOTO Tapa. 3aBUCUMOCTh
TEMIIEPATYPHI OT IABICHUS B )KHUJIKOCTH ]
40. | 79. [[BraskHOCTH BO3yXa. AOCOIOTHAS M OTHOCHUTENIbHAS BIAXKHOCTB]] | 1
80. [[Pemenue 3anaun|] 1
41. | 81. [[TBépmoe Teno. Kpucrammmaeckue n amopdHbie Tena. AHH30TPO- 1
MYs CBOWCTB KPUCTAILIOB] |
82. [[TL1aBneHue v KpUcTaIu3anus. Y AeTbHas TeII0oTa TUIaBICHUS. 1
Cy6mumarus] |
42. | 83. [[Aedbopmanuu TBEpAOTO Tena. Pactsokenue u cxxatue. Casur. Mo- | 1




nynb FOura. [penen ynpyrux nedopmanmii]]

84. [[TenoBoe pacimpeHne KUAKOCTEN U TBEPABIX Te€ld. AHrapMOHU3M | 1
TEIUIOBBIX KOJICOAHMI YacTHI] BelecTBa] |
43. | 85. [[IIpeoGpazoBaHye SHEPTETHUKHU B (Pa30BbIX nepexonax]] 1
86. [[YpaBHeHue TemoBoro OanaHcal] 1
44. | 87. [[Pemenue 3anaun]] 1
88. [[[ToBepxHOCTHOE HaTsKeHUe. KanuimsipHele siBieHus. JlaBnenne 1
1101 ICKPUBJIEHHON OBEPXHOCTH KUIKOCTH. Popmyna Jlamnacal]]

45. | 89. [[O6o0mIeHre n cucTeMaTr3alys 3HaHUH 110 TeMe "ArperaTHpie 1
coctosaus BeniecTB. DazoBbie nepexonl”]]

90 [[KoHTposbHas paboTa 1o Teme "ArperatHble COCTOSTHUS BemiecTB. | 1
®dazoBbie epexoan"]]

46. |91 [[OnekTpu3anus Tl U ee MposiBIICHHE. DICKTPUUECKUH 3apsagHuk. | 1
JIBa Bua 3MIeKTpUYECKUX 3aps10B. [[pOBOTHUKY, AUDTEKTPUKHU U
MIOJIYITPOBOJTHUKH ||

92 [[DnemMeHTapHbIi MEXaHUYECKUM 3apsAITHUK. 3aKOH O COXPAHEHUHU 1
3apsinal|

47. |93 [[B3aumopeiicTBue 3apsaaoB. TouHble 3apsHble ycTpoiicTBa. 3akoH | 1
Kynona]]

94 [[Pemenue 3amaun]] 1

48. |95 [[DnexTpuueckoe mone. Ero pelicTBrue Ha anekTpudeckne 3apsasi|] | 1

96. [[Hanpsx€aHocTh BHENTHUX osiei. [IpoOHbIi 3apsa. Jlnaun 1
HaNpsHKEHHOCTH OTKPBITHIX moJieil. OJHOPOIHOE IIEKTPHUECKOE
nose|]

49. | 97. [[TToTeHIMaNbHOCTD AEKTPOCTATHYECKOTO ToJisA. PasHOCTh moTeH- | 1
1IMAJIOB ¥ HAIIPSDKEHMS ||

98. [[TToTeHumanbHast SHEPTUS 3apsiaa B AIEKTPOCTATUUECKOM IOJIE. 1
[ToTeHIMaTbHBIE STEKTPOCTATHYECKHE OIS ||

50 99. [[CBs13b HAPSHKEHHOCTH TIOJICH U PA3HOCTH TOTCHIIHMAIIOB TSI 1
AIIEKTPOCTATUUECKUX TTOJICH ] ]

100. | [[TIpuHLMO cynepHO3ULIMH JIEKTPUUECKUX MoJiei]] 1

51 101. | [[Pemenwme 3amaun || 1

102. | [[[Tomroc Toueunoro 3apsiaa. [lone pacuupenus 3apskeHHON cde- 1
psi]]

52 103. | [[TIone pacmupsiercst mo 00bEMy 11apa. [Tone mupuHoi 3apsikeH- 1
HOM OECKOHEYHOM TIIIOCKOCTH] |

104. | [[TIpoBOJHUKH B 3JIEKTPOCTATHICCKOM TToJIe. Y CIIOBUE paBHOBecHs | 1
3aps110B]]

53. | 105. | [[[dw>nexTpuky ¥ MOTYIPOBOJHUKH B dJIeKTpocTaTiaeckoM none]] | 1

106. | [[KonaeHcaTop. D1eKTpOEMKOCTh KOHAEHCATOpa. DIIEeKTpoEéMKOCTh | 1
TJIOCKOTO KOHJIeHcaTopa] |
54. | 107. | [[ITlapannenpHOE COeTUHEHHE KOHIEHCATOPOB]] 1
108. [[TTocnemoBaTeIbHOE COSIMHEHIE KOHIEHCATOPOB] ] 1
55. | 109. | [[Dueprus 3apsmkeHHOTO KOHAEHcaTopa]] 1
110. | [[Pemenwme 3amaun]] 1
56. | 111. | [[/IBmoxeHue 3apsDKEHHOM YaCTHIIBI B DJICKTPUICCKOM TToJie] ] 1
112. | [[Pemenwne 3anaun]] 1

57. | 113. | [[O0oO0meHue u cucTeMaTH3aIUs 3HaHUH 110 Teme "DnekTpudeckoe | 1

nosie" ||
114. | [[KoHnTposbHas paboTta 1mo Teme "DnexTpudeckoe noje']] 1

58. | 115. | [[Cuna Toka. [TocTOSIHHBII TOK. Y CIIOBUS IOCTOSTHHOTO BKJItOUeHus: | 1
TOKa]]

116. | [[Ucrounuku Toka. Hanpspkenue u 3J1C]] 1

59. | 117. | [[3akon Oma s ydacTka nenu. JJaekTpudeckoe conpotusienne]] | 1

118. | [[3aBMCHMOCTBH CONPOTUBIICHHUS BHEIITHETO MPOBOAHUKA OT €T0 1




JUTMHBI U TJI0IIA M OTIEPEYHOT0 CeUeHHs ||

60. | 119. | [[YnmenpHOE COMpOTHUBICHUE BemIecTBa. Pemenue 3anaun]| 1
120. [[[TocnenoBarensHOE, MapauIebHOE, CMEIIAHHOE COSAMHEHNE 1
MIPOBOJIHUKOB] ]

61 121. | [[Pacu€T pa3BeTBIEHHBIX eKTprUUYeCKuX 1enei. [IpaBuna 1
Kupxroogal]

122. | [[Pemenue 3amaun]] 1

62. | 123. | [[Pabora mo oTkmoueHuto Toka. 3akoH J[xoyns —Jlennal] 1

124, | [[Pemenue 3amaun]] 1

63 125. | [[MoImHOCTh OTKIIOYCHHS TOKA. TeroBast MOIIHOCTb, peaiarae- | 1
Masi Ha pe3uctope]]

126. | [[Pemenue 3amaun]] 1

64. | 127. | [[DAC u TeXHOIOTUYU MOCTOSTHHOTO UCTOYHHKA TOKA] | 1

128. | [[3axon Oma a1 MOTHOM (3aMKHYTOM) AJIEKTPUICCKOM 11enH || 1

65. | 129. | [[Pemenue 3amaun]] 1

130. | [[MomHOCTh HCTOYHHKA TOKA]] 1
66. | 131. | [[KopoTtkoe 3akiroueHue]] 1
132. | [[KongeHcaTop B IIEeMU MOCTOSIHHOTO TOKa] | 1
67. | 133. | [[Pemenue 3amaun]] 1
134. | [[Pemenwue 3amaun o Teme "IloctossHHBIN TOK"]] 1
68. | 135. | [[Pemenue 3amaun o Teme "IlocTostHHBIN TOK"]] 1
136. | [[Pemenwue 3amaum o Teme "TlocTosiHHBIN TOK"]] 1

69. 137. [[O6oOmenre u cucteMaTu3arys 3Hanui 1mo Teme "[locTosHHBII 1
MEXaHUYECKUU TOK'|]

138. | [[KonTponbHas pabota o Teme "TlocTossHHBIN TOK"]] 1

70 139. | [[DnekTpuueckasi MPOBOJUMOCTD PA3IMUHBIX BellecTB. DaekTpuue- | 1
CKUM TOK B MeTau1ax. CBEpXIPOBOAMMOCTB ||

140. | [[DnekTpuyecKHii TOK B paCTBOpax M pacIuiaBax 3JIeKTpoiauToB. 3a- | 1

KoHbl Dapanes It NeKTposn3al |
71. | 141. | [[DnexTpuueckuit Tok B razax. [Imazmal]] 1
142. | [[DnexTpuyecknii TOK B Bakyyme. BakyymHublie mpuOopsi]] 1
72. | 143. | [[DnexTpuyeckuil TOK B MOJYIPOBOIHUKAX ] 1
144. | [[[TonynpoBoIHUKOBbIE IPUOOPHI] ] 1

73. | 145. | [[®Pusnueckue nmpakTHKH 110 TeMe «3Mepenue cuibl Toka U 1
HANPSDKEHUS B IIENH MOCTOSHHOTO TOKA MPH MOMOIIY CTaHIapPTHHIX
U IIU(PPOBBIX U3MEPUTENILHBIX TPUOOPOB»]|

146. | [[®Puznueckuit mpakTukyM mo teme "M3ydeHne HepaBHOMEPHOTO 1
JIBIDKEHUSI C 1IEIIBIO OTPEIeNIEHNUsI MTHOBEHHOW CKopocTh']]

74. | 147. | [[®uznueckuil npakTUKyM 1o Teme "V3mMepeHne ycKopeHus npu 1
MPSIMOJTMHEHHOM PAaBHOYCKOPEHHOM JIBHKEHHH 110 HAKIIOHHOM
10CKOCTH " ||

148. | [[®uznuecknii mpakTUKyM 10 Teme "V3ydeHne ABIKEHHS Tela, 1
OpOIIEHHOTO TOPU30HTATBHOT0"]]

75. | 149. [[@usnueckuit mpakTuKyM 110 Teme «VccneqoBanue B 3aBUCUMOCTH
OT MeproJia OOpaIeHus] KOHUYECKOTO MasTHHUKA OT €T0 MmapameT-
poB»]]

150. | [[®Puznyeckuit mpakTukyM 1o Teme "M3mepeHue paBHOACHCTBYIO- 1
e CHJIBI TTPY IBYDKCHHUH OpyCcKa 10 HAKJIOHHOM TiockocTh" ]

76. | 151. | [[®usnueckuit mpakTukyM no teme "MccaenoBanue 3aBUCUMOCTH 1
CUJIOBOH YIIPYrOCTH, BOSHUKAIOLIEH B MPY>KUHAX U PE3UHOBBIX 00-
pasiax, ot ux nedopmanun']]

152. | [[®uznueckuii mpakTUKyM o Teme «M3mepenne kodpduuneHTa 1
TPEHUS TI0 BEIMYMHE YTIIOBOTO K03 puiineHTa B 3aBUCIMOCTH OT
Frp]]
77. | 153. | [[®usnueckuit mpakTukyM 1o teme "MccnenoBanue ycaoBuil paB- 1




HoBecus" |]
154. | [[®Puznueckuii npakTukyM 1o teme "M3mepenue umnynsca renano | 1 1
TOPMO3HOMY ITyTH" ]
78. | 155. | [[®u3uueckuii mpakTUKyM o Teme "M3ydenne n3o6apHOro mpo- 1 1
necca" ]|
156. | [[®usnueckuii mpakTukym no teme "M3mepenue ynenbHoi temio- | 1 1
émkoctu" ]
79. | 157. | [[®Pu3nueckuii mpakTUKyM 1o Teme "M3mepenne abcomoTHON 1 1
BJI&KHOCTH BO3]lyXa M TUIOTHOCTH MAacChl NApoOB B MoMeIeHuu". ]
158. | [[®uznueckuii mpakTukym no teme "HalOmtonenne nmpeBpamieHus 1 1
SHEPrUU 3apsHKEHHOT0 KOHJIEHCATOpa B CETEBOM Kabele CBETOUO-
ma" ]
80. | 159. | [[®Pusmueckuit mpakTuKyM 10 Teme "MccnenoBanue cMEaHHbIX 1 1
COCIMHEHUH pe3ucTopoB']]
160. | [[®Pusnueckuii mpakTukyM 1o teme "Habmronenue anekrponuza” ]] | 1 1
81. | 161. | [[ O6Gobmenue u cuctemMaTusamus 3Hanui 1o teme "Kunematuka"]] | 1
162 [[O6006menne u cucreMaTu3anus 3HaHui 1o Teme "Jlmaamuka']] 1
82. | 163. | [[ Obobmenue u cuctemarusanus 3Hanuii no reme "Craruka tBep- | 1
noro tena"]|
164. | [[ O6o6meHue u cucreMaTu3anus 3HaHui o TeMe "3akoHsl coxpa- | 1
HEHUs B MexaHuke"]]
83. 165. [[ O60o0mIeHNe U cucTeMaTu3anus 3HaHui 1Mo Teme "OcHOBBI MoJie- | 1
KYJISIpPHO-KMHETHYECKOM Teopun'|]
166. [[ O6o0mIeHNEe U cucTeMaTU3aNKs 3HaHui 1o Teme "Tepmoaunamu- | 1
Ka. TergoBeie MauHbI"|]
84. | 167. | [[O6oOmenue u cucTeMaTH3aIus 3HaHUH 1o Teme "ArperaTrHbie 1
coctosiaus BeniecTB. ®azoBbie nepexonl”]]
168. | [[ O6oOmIeHre u cucTeMaTu3anus 3HaHu| 1o TeMe "Dnekrpudeckoe | 1
nosne"]]
85. | 169. | [[ O6oOmeHue U cucTeMaTu3alus 3HaHui 1mo Teme "T1oCcTOSHHBIN 1
MEXaHUYEeCKU TOK"]]
170. | [[ UToroBast koHTpOJBHAsS paboTa]] 1

YYEBHO-METO/IMYECKOE OBECITEUEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJBI 111 YUEHUKA

» ®usnka, 10 knacc/ Kadapaun O.®D., Opnos B.A., OBenunk J.E. u npyrue; nox penakuueii [Tunckoro A.A.,
Kabapauna O.®., Akunonepnoe oobuiectso «M3narenscto «IIpocsenienner»

Bsenure cBoii BapuaHT

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA




BBenute nanunie

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

BBenute nannbie






