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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTenbHON Mporpammel, rpeacrabieHHbix B DI'OC COO, a Takxke
c yuérom denepanbHoil paboyedt nporpamMmbl BocniuTanus W KoHuenuuu
npenojaBanus yueOHoro npenmera «dus3nka» B 00pa3oBaTeNbHBIX OPraHU3aLUAX
Poccuiickoit denepanuu, peaau3yonux OCHOBHbIE 00pa30BaTebHbIE MPOIPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO TMpOIEcCca, BO3PACTHBIX OCOOEHHOCTEH  00ywaroluxcs.
[Iporpamma no ¢Qusuke Aa€T OpeacTaBleHUWE O LEJsAX, COAEpNKaHUM, oOIen
CTpaTerus OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIOIMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM ypOBHE.

N3yuenue kypca ¢Gu3uKd YyriayOnEHHOTO YpPOBHSI IMO3BOJSIET PEAM30BATh
3a/1ayu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBIICHUST CBOUX HWHTE/UICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TPOAOJDKEHUST O00pa3oBaHHS B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1o ¢pusuke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CpeaHEro ooOmero o0pa3oBaHUs: JIUYHOCTHEHIE,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pPa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXcs, OCBOMBIIHX
nmporpaMmy 1o (pu3MKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha YTIIIyOJIEHHOM
yYpPOBHE, SIBIISIETCS CUCTEMHO-/IESITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma mo Gpu3uKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOSHUS Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHHUS;

cojiepkaHue yueOHoro npeamera «Pu3nka Mo rojam o0ydeHusl.

[Iporpamma 1o ¢u3NKe HMEET TPUMEPHBIH XapakTep W MOXKET ObITh
WCIIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UMX MPOTPAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPUYECKYIO WHUIIMATHBY YUUTEIEH U
MPEIOCTaBISET BO3MOXKHOCTH JUISl  peaju3allid  Pa3IUdHBIX METOJHYECKHUX
MOJXOJIOB K TMPENoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TIPU YCIOBHH
COXpaHEHUS 00S3aTEIHHON YaCTH COJEPIKAHUS Kypca.

du3rka Kak Hayka O HamOoyiee OOMUX 3aKOHAX MPHUPOMABI, BHICTYIAs B
KauecTBe y4eOHOTO MPEIMEeTa B IIKOJIEC, BHOCUT CYIIECTBECHHBIA BKJIAJl B CUCTEMY



3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB M SBICHMM, M3ydaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Hcmonb3oBaHWE U AKTHBHOE
npuMeHeHre (U3MYECKUX 3HAHUP ONpefeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPTEeTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYeHHs] HOBBIX MAaTE€pHalOB C 3aJlaHHBIMHU CBoilcTBaMu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHHN MPUMEHSTh HAyYHBIH METOJ MMO3HAHUS
IIPY BBITIOJIHEHUU UMU YYEOHBIX UCCIIEIOBAHUIM.

B ocHOBY Kypca (pU3uKH Ha YpOBHE CpeHEr0 0011ero 00pa30oBaHus MOJ0XKEH
pAI MAeH, KOTOPbIE MOYKHO PACCMATPUBATh KAK MIPUHIIMIIBI €70 IOCTPOEHHUS.

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

Hoea cenepanuzayuu. B cooTBeTCTBUM C HeW MmaTepuan Kypca (U3HKA
o0beMHEH BOKpYr (Qusumyeckux Teopuil. Beaymmum B Kypce sBhsieTcs
(dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeanosaracT MCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIMaNa (PU3UYECKON HAyKH, OCMBICICHUE CBS3H Pa3BUTHUS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMHU MPOoOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJOTHYECKHX
MPUWIOKEHUM H3YYECHHBIX TEOpUM M 3akOoHOB. [Ipu 3TOM paccMmaTpuBarOTCS Ha
ypOBHE OOIIMX MPEICTABICHUA M COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, H
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJOTHU, a Takke 0O0CYXICHUS
po6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHUS U SKOJIOIMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh MOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-AESATEILHOCTHOTO noaxonaa. Js ¢pu3uku peanusanus 3TUX
MPUHIIMIIOB 0a3UpyeTCs Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOIO SKCIIEPUMEHTA KaK
ITOCTOSTHHO JIeHcTBYyromIero ¢akropa ydeOHoro mporecca. s yriayOméHHOTO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOIO YYEHHMYECKOTO JKCIEPUMEHTA,
BKJIIOYAIOIIETO (POHTAIBHBIE YYEHUYECKUE OMBITHI NpPU HM3YYEHUH HOBOTO
Marepuana, J1abopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI



J1Ba crioco0a peanuzauuy pU3nYecKoro NpakTukyma. B nmepBom ciiydyae npakTukym
npoBoauTcst 6o B koHie 10 u 11 kimaccoB, mubO MOCiE MEPBOrO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJiaccoB. BTopoit crocod — 310 mHTerpamust padot
MIPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX padOT, KOTOPbIE MPOBOASATCS B IMPOLECCE
u3ydyeHus: paszaena (temsl). [Ipu sTomM moj paboramu MpakTUKyMa MOHMMAETCS
CaMOCTOSITEJILHOE  HCCIEAOBaHHE, KOTOPOE IMPOBOJUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BHJIa O€3 MOIIaroBo MHCTPYKLHUH.

B nporpamme mo (@u3Mke cuUCTeMa YYEHUYECKOTO HSKCIEPUMEHTAa,
1abopaTOpHBIX pabOT M MpaKTUKyMa Mpe/CcTaBlieHa €IUHbIM IepedHeM. Boioop
TEMATUKHA JIJI 3TUX BUIOB YYCHHUYECKHX MPAKTHUYCCKUX PaOOT OCYIIECTBISACTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPOLEecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOTO
IUIAHUPOBaHUS W OcHauleHus kabuHeta ¢(usuku. Ilpu 3TOM oOOecmeunBaercs
OBJIaJICHNE OOYYalONMMHUCS YMCHHSIMHU TPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpEHUs, UCCIEAOBAHMS 3aBUCHUMOCTEH (PU3NYECKUX BEIMYMH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE YAENSeTCs pelIEHUI0 PACUETHBIX U KAaUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacu€THBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
Y HESBHO 33JaHHON (PU3MUYECKONU MOJIEIbIO, TTO3BOJIAIOIINE TPUMEHITh U3YUEHHBIE
3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfena Kypca, TaKk U HHTETPHUPYs
NpUMEHEHHEe 3HAaHUM U3 pa3HbIX pa3zaesoB. s KaueCTBEeHHBIX 3a/1a4 TPUOPUTETOM
ABJIAIOTCS 3aJlaHusl Ha OOBACHEHHE/NpeNCcKa3aHue MPOTEKAHUsS (PU3HUYECKHUX
SBJICHUN M TIPOIIECCOB B OKpY’Karolllel >KU3HU, TpeOyrolue BhiOopa punyeckoi
MOJIENU JJI CUTYaIlM MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBHm ¢ TpedoBanmsMu ®I'OC COO k MaTepualbHO-TEXHHYECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kypce Gu3nuku yriyoJ€HHOTO YPOBHS Ha YPOBHE
cpenHero ob6miero oOpa3oBaHUA IOJKEH M3Y4aThCS B YCJIOBHSX MPEIMETHOTO
kabuneta. B kaOuHere GU3MKH JOKHO OBITH HEOOXOAMMOE JabOpaTOpHOE
o0opyaoBaHUE JJIs BHITOJIHEHHSI YKa3aHHBIX B IPOrpamMMe 1Mo GU3HKE YICHUIECKUX
OTIBITOB, TAOOPATOPHBIX PabOT U pabOT MPAKTUKYMa, a TAK)KE JEMOHCTPAIIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OOECIEYMBACT MOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHMUS ~ W3Y4YaeMBbIX SBICHUW ©  TPOIECCOB, OMIUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlabopaTtopHoe oOoOpymoBaHWE I YYCHHUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcst B BUE TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCA B PacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydYalOImMXCA. TeMaTHYeCKUE KOMIUICKTHI
71a00paTOPHOTO OOOPYIOBaHUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.

OCHOBHBIMM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

(opMHpOBaHUE HHTEpECA M CTPEMIICHHS OOydYaloIMXCd K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE MO3HaHUA U (popMuUpoBaHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3y4u€HHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIb30BAaHUEM (PU3UUYECKUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

dopMHUpoBaHUE TPENCTABICHUNA O poiu (QU3MKU JJs PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuoHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTikeHue 3TUX 1efieil 00ecrneurnBaeTcs pelieHueM CIeAyIOIUX 3a/1ad B
npolecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHEro 001iero o0opa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHY0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI acTPO()U3UKY;

dbopMHUpoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS [l OOBSICHEHUS
buznueckux SBICHUNA B TPUPOAEC W IS TNPUHATUS TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33]1a4 C SBHO 3aJJaHHON (hHU3HUECKOM
MOJIENIBIO, 3aJlay, TMOAPa3yMEBAIONIUX CAMOCTOSTENBHOE CO3/1aHue (HU3NIECKOM
MOJIENIA, aJ€KBaTHOW YCIIOBHSM 3aJadyd, B TOM YHCIE 3aJad HHKEHEPHOIO
XapaKTepa;

NOHMMaHuE (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLECCOB, UX BIMSAHUS Ha OKPYXKAIOUIYIO CPEAY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W INPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTanudl  HHPOpMAIHH,
OIpEJENIEHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNIbTaTa;

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

pa3BUTHE HHTEpeca K cpepam npodeccuoHanbHON AEITeIbHOCTH, CBA3aHHON
¢ (hU3UKOM.



B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yueOHoro mnpenmera «®Dusmka» HAa ypOBHE CpeaHETo O00IIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOMIMMUCS, IUIAHUPYIOIKUMH MPOAOHKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETo
obOpazoBanus oroautcst 170 gacos: B 10 knacce — 170 yacoB (5 4yacoB B HEJEIO).
[Ipennaraemslii B mporpaMmMe 1o GU3MKe MepeueHb Ja00paTOPHBIX U MPAKTHUECKUX
paboT sBISETCS PEKOMEHJOBAHHBIM, YUYUTENb JeJaeT BBIOOp MPOBEACHUS
7a00paTOpHBIX pabOT M OMBITOB C YYETOM HWHIUBUAYAIBHBIX OCOOCHHOCTEH
00y4Jaromuxcs.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hay4nslit MeTOX MO3HAHUSI IPUPOABI.

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

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

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOTOBBIE M IHU(POBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaabHas )KUIKOCTh, UJICAJIbHBIN T'a3, TOUCYHBIN 3apsi).
I'unoresza. @uU3nyecKuii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PuU3nYecKas Teopusl.

Pons u mecto duzuku B GOpMUPOBAaHUN COBPEMEHHON HAy4YHOU KapTHHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPaAKmMuKym.

N3mepenue cuibl TOKa U HAPSHKEHUS B LIENU TOCTOSHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl uzMepeHus
(du3MUecKrX BETUYNH MPU MTOMOIIN KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIMUM HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpoCThb (CpeliHssi CKOPOCTb, MIHOBEHHAs CKOpPOCTb) H
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, MX MPOCKLUMH HA OCH CHCTEMBI KOOPAMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUAIIBHON TOYKU OT BPEMEHHU U UX
rpaduxu.

CBobOogHoe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. JIBKeHHe Tena,
OpOILIEHHOIr0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHeintHoe  nBukeHHe. J[BMKEHHE  MaTEpUAIBHOW  TOYKH 11O
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JNBUKECHHE CHAPSIOB, LIEMHBIE, IECTEPEHYATHIE M PEMEHHBIE IIEPEIaun, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesibHOro nepexoaa U U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHuE yTEH, TPACKTOPHIL, CKOPOCTEN IBUKEHUSI OTHOTO M TOTO K€ TeJa
B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

N3yuenue nBUKeHNs Tela, OpOIIEHHOT0 TOPU30HTANBHO. [IpoBepka runoressl
O MpsAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JajJbHOCTBIO IMOJETA U
HA4YaJIbHOW CKOPOCTHIO TEJIa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH Tepro/ia oOpalieHuss KOHMYEeCKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca tena. Cuna. [IpuHumn cynepno3unuu cul.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUsI CBOOOIHOTO MaJIeHUs OT BBICOTHI HaJl
MOBEPXHOCTBIO MJIAHETHI U OT reorpaduuecKkor UpoThl. JBHkeHrne HeOECHBIX Tel
U uX cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckast CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJbKEHUS U CUjla TPEHUS MTOKOA.
Koaddumment tpenus. Cuna conpoTUBICHUS NMPU ABMKCHUH TeJa B KUIAKOCTH WUIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIIBHOIO JIBHKCHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBHKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenue aBmxeHUs Tell B MHEPLUAIbHBIX U HEMHEPLMAIbHBIX CUCTEMAX
OTCYETA.

IIpuHIKII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHJI C IPOU3BEIECHUEM
MAacChl Tejla Ha €ro YCKOPEHHUE B UHEPLUAIBbHON CUCTEME OTCYETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U NaJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydenne NBUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

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

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

N3ydenune nBuxkeHHs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBus paBHOBECUS TBEPAOTO TEA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

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

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUaIbHOM TOYKM. [IpencraBieHne O coxXpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

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

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManpHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprud Teja B OJJHOPOJHOM I'PABUTALIMOHHOM MoJe. [loTeHnnansHas sHeprus tesna
B TPAaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHyTpM U BHe Iapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOThI HEMOTEHIIUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXAHWYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm A HUAEaTbHOM KHUAKOCTH KaK CIEACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA TUCTOJIET, TUPOCKOT, (PUTYpHOE KaTaHUE Ha KOHBbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE NBUKEHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble TipeBpalieHus] KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH 3JIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUU.

N3mepeHrne KHNHETUUECKOW YHEPTUM TEJIA IO TOPMO3ZHOMY MYTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTON CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pM3NKa M TEPMOJAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. Jnddysus. bpoyHOBCcKOe MBUKEHUE. XapaKTep JBHKCHUS
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIKOCTEH H
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pa3mepsl MoJekyn (atomoB). KonnuecTBo BemectBa. [loctosnnas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOr0 ra3a B MOJICKYJISPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporiecco B
WJeaTbHOM Tra3e C IIOCTOSIHHBIM  KOJIMYeCTBOM BemiecTBa. [ 'paduyeckoe
MpeCcTaBlIeHUE U30MPOIIECCOB: U30TEpMa, U30X0pa, n3o0apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKCHHS MOJICKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKONU TEOPUHU UCATILHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTHEH MOCTYNaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHIl BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponnk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKEHUSI.

Juddy3us xuakocTe.

Mopaens onbita TepHa.

[TpuTs>keHne MOJIEKYI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmronenne u nuccnegoBaHue N30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIJIO00MEHE MEXy TOpsiYei M X0JI0JHON BOJIOH.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIMHAMUAYECKON CHUCTEMBI. BHeIHME 1 BHyTpeHHHE napamerpsol. [lapameTpsl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUCHHS BEJTUUYNH, OMKUCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMoOnpou3BOJIbHAS — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.



Mogens uaealbHOrO Ta3a B TEPMOJMHAMUKE — CHCTEMA YpaBHECHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcinoBuss IPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMneparypsl. BelpaxkeHue 11 BHyTPEHHEN YHEPrUU OJHOATOMHOIO HJI€ATBHOTO
rasa.

KBazucrarnueckue u HECTATUUECKUE TIPOLIECCHI.

DOnemeHTapHast pabota B TepMOJAMHAMUKE. Brruncnenue pabotel o rpaduky
npoiiecca Ha pPV-auarpamme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3JTyUYCHHUE.

KomnuectBo TemnoTel. TemmoéMKocTh Tena. YAeabHass U MOJsIpHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHE Maiiepa. YelbHas TEIUIOTa CrOpaHust
ToruBa. Pacuér kommdecTBa TEIIOTHI mpu Temtonepenade. I[lonsatue o006
aauabaTHOM TIpoliecce.

[TepBrlil 3aK0H TepMOIUHAMUKU. BHYyTpeHHsa sHeprusi. KonnuecTBO TEMI0ThI
u paboTa Kak Mephl WM3MCHEHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CHUCTEMBI.

BTopoii 3aK0H TepMOAMHAMUKH JJ1s1 PABHOBECHBIX ITPOIIECCOB: YePE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKOW CHUCTEMBI TPOXOAUT €IUHCTBEHHAs
aguabaTta. AGCONIOTHAS TeMIepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKY J1JIsI HEPABHOBECHBIX MTPOIIECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0HOTO0 Tella K 0oJiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOHBIX MPOIIECCOB.

[TpuHuMner gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTUYECKHUE aCIeKThl MCIIOJIb30BaHUS TEIUIOBBIX ABUTrareneil. TermaoBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJOIHIbHHUK,
KOHJIUIIMOHEP, IU3CIIbHBIA W KapOIOpaTOpHBIN JBUTATENM, IapoBas TypOWHA,
MOJy4YCHUE CBEPXHUBKUX TEMIIEpaTyp, YTWIM3AIUS «TEIUIOBBIX» OTXOJ0B C
HCIIOJIb30BaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIMSA OHOOPTaHWYSCKOTO TOTUTHBA JIJIS
BBIPA0OTKHU «TCIIOBOM» M 3JIEKTPOIHSPTHH.

Jemoncmpauuu.

N3menenne TemnepaTypbl IpH aquadaTHYEeCKOM PaCIIHPEHUH.

Bo3aymiaoe orauso.

CpaBHeHME yACTbHBIX TEIJIOEMKOCTEH BEIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEN SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3Mmepenne yaeapHON TEIUIOEMKOCTH.

UccnenoBanue npoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPATypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u koHaeHcanus. MicmapeHue u kurneHue. Y ieapHas TenioTa
napooOpa3oBaHMUsL.

HacepilieHHble W HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH U JIaBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTh OT
00b€Ma HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEpPaTyphbl KUIICHUS OT JIaBJICHUS B
AKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauu3alus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

Hedbopmanmu tBEpHoro tena. Pactsokenne u cxatue. Capur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JMHEHHOE
pacimpenie. AHTApMOHHU3M TETUIOBBIX KOJIeOaHWN YacTHIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHHE. Kod(QhUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kamumnspusie siBiienud. JlaBiieHue moa UCKPUBIEHHONW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJIOTUYECKHE IPOLECCHI:  KUJKHUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITHL ¢ MBUTBHBIMY TUIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Mopaean HEHBIOTOHOBCKOM KHUIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Hab6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIECHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
NOMEUIEHNUH.

N3mepenue koadPuiimeHTa NoOBEpXHOCTHOTO HATSHKEHHMS.

N3mepenue monyins FOHra.

HccnenoBanne 3aBucuMocTH JedopMmaliii  pe3UHOBOro oOpasua ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auuss Tell W €€ MpOsBIEHUA. JJNEKTpUYecKuil 3apsa. JlBa Buna
AJEKTPUYECKUX 3apsiAoB. [IpOBOJHUKHM, JHMAJIEKTPUKH U  MOJYNPOBOJIHUKH.
DNeMEeHTapHBIN ANEKTPUUECKHI 3apsi. 3aKOH COXpPaHEHU AIEKTPUUYECKOT0 3apsia.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

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

HanpspbkéaHocts  anekTpuueckoro  mosis.  [IpoOubeiii  3apsan.  Jluauum
HAIPSKEHHOCTHU AJIEKTPUUECKOro noiist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIs. Pa3HOCTh MOTEHUUANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsiaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkTpocTaTuyecKoro mojst. CBA3b HANPSKEHHOCTH TMOJS U Pa3HOCTU
NOTEHIMATIOB [JIsl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK M
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUUYECKUX TTOJIEH.

[Tone Toweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apshKEHHOro 1Mo o0néMy mapa. [lome paBHOMEpPHO 3apsHKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTuHbl JHHUN HANpsHXKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3EKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.

KonpaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOopa.



[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrmxeHue 3apsKEHHOM YaCTULBI B OJHOPOJHOM DJIEKTPUYECKOM IIOJIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatrudeckoro reueparopa (Baun ne ['paada).

[TpoBOJHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika v pa3psaaKa KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

OueHka cuj B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPpa B YHEPTHUIO
U3JIyYEHUSI CBETOIMO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUSA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CylecTBOBaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxenue U u DJ1C é&.

3akon OMa [ yyacTKa LeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COITPOTUBJIEHUS OJHOPOIHOTO
MMPOBOJHHUKA OT €ro JJWHBl W IUIOIIAJAW MONEPEYHOTO CEUYCHUS. Y IEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeruioBas MOIIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJ1C n BHyTpeHHEE CONPOTUBIIEHUE NCTOUHUKA TOKA. 3aKOH OMa J1sl TOJTHOM
(3aMKHYTOM) sJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTosIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK IIIEKTPUUECKON IHEPIUU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

HccnenoBanne 3aBUCMMOCTH CHWJIBI TOKA OT HANPSKEHUSA JIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IO TIONEPEYHOr0 CEYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MTOCTOSHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE raJIbBAHUYECKOTO SJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Cnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKIY MOJ0CAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTA CWJIBI TOKa OT HANpPSKEHUS MJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
IIPY KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pa3HOCTH NOTEHIHAIOB MEXKY MOJOCAMHA UCTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPIBIX METAIOB. 3aBUCHUMOCTb COMPOTUBIECHHS METAJUIOB OT
temneparypsl. CBEpXIpOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



[TonynpoBogHUKWU. CobOcTBeHHas 151 pUMECHas MPOBOJUMOCTD
oJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBoJHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUH TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DIIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUWE: Ta30paspsiHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, TMOIYNPOBOJHUKOBBIE MPUOOPHI: TUOJ,
TpaH3UCTOP, (HOTOANOI, CBETOIUO/, TAJIbBaHUKA, pa)UHUPOBAHNE MEJIH, BBITIJIABKA
ATIOMUHUS, DJIEKTPOHHAS! MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTb COIIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U MTOJTYIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0JHOBAIEHTHOI'O HOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

Cnioco0b1 m3MepeHus: PU3NYECKUX BEIMYHH C HCTIOJIb30BAaHUEM aHAJIOTOBBIX U
IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUMN, HCCIEAOBAHUM  3aBUCHUMOCTEU
¢u3nuecknx BENMYWH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

Nzydenue kypca ¢puzuku yriny0a€HHoro ypoBHs B 10 kiacce ocyiiecTBaseTcs
C YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MAaTHKW,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnbole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumore3a, (U3MYECKas BEIUYMHA, 3aKOH,



Teopus, HaOIIOJEHUE, OSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENIb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

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

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

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, IMOJyYeHHEe HAaHOMAaTepHalioB, TEIJIOBbIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAIUIBI, HIEKTPUUECKHE CBOMCTBA
METaJJIOB,  JJEKTPOJUTUYECKAass  JTUCCOIMAIMs, TajbBaHWUKA, AJIEKTPOHHAs
MUKPOCKOTHSI.

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

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

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIHET'O OBIIEI'O OBPA3OBAHUMAIIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHUS YydeOHOro mnpeaMera «Duzukan
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHHUW, COOTBETCTBYIOIINUX
TPAAUITMOHHBIM IIEHHOCTSIM POCCHUCKOTO OOIIECTBa, PACHIMPECHHUE XU3HCHHOTO
ONbITa U OMbITa ACATEIBHOCTH B IMPOIIECCE peaau3alli OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIbHOM JIEATEIBHOCTH, B TOM YHUCJIE B YACTH:

rPaKAAHCKOT0 BOCIIUTAHMS:



c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3HUITMH 00YJAFOIIETOCs KaK aKTHBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPAJAUIMOHHBIX  OOIICYETOBEYSCKUX TYMAaHUCTUYECKUX U
JIEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTBH BECTH COBMECTHYIO JCSATCIBHOCTh B MHTEPECaX IPakIaHCKOTO
oOliecTBa, y4yacTBOBaTh B CaMOYIpaBlIeHUM B 0Opa3oBaTeIbLHOU
OpraHu3aIlnu;

YMEHHE  B3aWMOJICHCTBOBATh C  COIMAJBHBIMH  WHCTUTyTaMH B
COOTBETCTBHH C UX QYHKIIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCThH K TYMaHUTAPHOH M BOJIOHTEPCKOM JIEATCITLHOCTH.

MATPUOTUHIECCKOI0 BOCIIUTAHMUA:

c(hopMUPOBAaHHOCTH POCCUNCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, HOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3BUKHU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'0O BOCITUTAHMUA

C(l)OpMI/IpOBaHHOCTI) HPAaBCTBCHHOT'O CO3HAHUA, S TUUCCKOT'O ITOBCICHUA,
CIIOCOOHOCTD OOCHUBATb CUTYAIIUIO U IPUHUMATh OCO3HAHHBLIC PCIICHUA,
OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHLIC HOPMBI MU LHCHHOCTH, B TOM
YHCJIC B ACATCIIBHOCTH y‘IéHOFO;

OCO3HAHHUC JIMYHOI'O BKJIaJa B IIOCTPOCHUC YCTOI>'I‘{PIBOFO 6y,ZIy1_Il€FO.

ICTETHYIECCKOIo BOCIINTAHHUA:

ACTETHUYECKOE OTHOIIEHWE K MHPY, BKIIOYAs OSCTETUKY HAY4YHOTO
TBOPUYECTBA, MPUCYIIEro (pU3ndeckoil HayKe.

TPYAOBOI'0 BOCIIMTAHUS:

UHTEpPEC K pa3InyHbIM cdepam npodhecCuOHATBHON NeaTeTbHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (U3UKON U TEXHUKON, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oymymie mpodeccuu U peanu30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUIaHBL,

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHHIO U CAMOOOPa30BaHUIO B 00JIaCTH
($U3UKY HA TIPOTSKEHUU BCEH KU3HU.

IKOJOIrH4€CKOoro BOCMuTaHus:

c(hOpMHUPOBAHHOCTh AKOJOTHYECKON KYIbTYphI, OCO3HAHHE TII00aTBHOTO
XapaKTepa PKOJIOTUUECKUX MPOoOeM;

IJTAHUPOBAHUE W OCYIIECTBICHUE JECUCTBHUM B OKpPYXXAaKOUIEW cpeae Ha
OCHOBE 3HaHMS LIEJIEN YCTOMYMBOIO Pa3BUTHSI YEIIOBEYECTBA;

paclIMpEeHUe OIbITA JIEITEIBHOCTH 3KOJOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 PUBHKE.

HCHHOCTH HAYYHOI'O IIO3HAHUA



c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAay4YHOH AESTENbHOCTH, FOTOBHOCTh B IpoLEcCe
U3y4eHUs] (PU3MKU OCYLIECTBISATh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
NEeSATENbHOCTh HHAUBUYAIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
Bba3oBble JJornuecKkue 1edcTBUA:

CaMOCTOATENbHO  (OpPMYIUpOBaTH W  aKTyaJIM3UPOBaTh  MIpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeeNsITh LENu ACSTeNbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHXKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B PacCMAaTPUBAEMbIX
(U3HUECKUX SBICHUSX;

pa3pabaTbiBaTh IUIAH PEIICHUs MPOOIeMbl ¢ YUETOM aHaNIM3a UMEIOIINXCS
MaTepHUAJIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBbI B JE€ATEJIbHOCTh, OIIEHUBATH COOTBETCTBUE
PE3yIBTATOB LIEJISIM, OLIEHUBATh PUCKU MOCJIEACTBUN NEATEIbHOCTH;
KOOPJIMHUPOBATh M  BBINOJNHATH pabOTy B YCIOBHSX pEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciieaoBarebLCKue TeCTBHUSA .

BJIAJIETh HAYYHOH TEPMHHOJIOTHEH, KIIFOUYEBBIMU MOHATUSIMU M METOAaMU
bu3UIeCKON HAYKH;

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATEIBLCKOM u MPOEKTHOMN
NEATeIbHOCTH B 00JlacTh (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pelIeHus 3a1ad  (U3NIECKOro
COJICpKaHMsl, IPUMEHEHUIO PA3IMIHBIX METOIOB ITO3HAHNS,

BIAJETh BHJIAMH JICATEIBHOCTH IO IIOJYyYCHHIO HOBOT'O 3HAHHUS, €r0
UHTEPIPETAIlMH, MPeOOPa30BaAHUIO ¥ IPUMECHECHHIO B PA3IMUHBIX YUeOHBIX
CUTyaIlsAX, B TOM YHUCJIE NMPU CO3JaHUU YYEOHBIX IPOCKTOB B 00JACTH
busnky;

BBISIBIIATh NPUYMHHO-CJICACTBCHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajady,
BBIABUTATh THUIOTE3y €€ peIICHWs, HaXOAUTh apryMEHTBI  JUIS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKJICHHH, 3aJ1aBaTh IMapaMeTPbl U KPUTCPUHU
pelieHus;



AaHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHUs 3aJayd pPe3yJbTaThl,
KPUTUYECKU OLEHUBATH UX TIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOU
JeSATENbHOCTH, B TOM YUCJE MPU U3YYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh NPUOOPETEHHBIHN OIIBIT;
YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEJEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;
BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH POOJIEMBI U 33]1a4H, JIOMYCKAIOLIME abTEePHATUBHbBIC PEILICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIa/I€Th HABBIKAMHM MOJIy4eHUs] UHPOpMaUK (PU3NIECKOTO COAEPKAHUS U3
UCTOYHUKOB PpA3HBIX THUIIOB, CAMOCTOATENBHO OCYLIECTBIATh ITOUCK,
aHaIM3, CHCTEMATHU3alMI0 M HHTEPHpEeTalnio UHQOpPMALUU Pa3IUYHBIX
BUJIOB U (DOpPM TMpeICTaBIICHHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OPMAIINH;

UCIIOJIB30BaTh CpPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHIEHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHu3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKW O€30MacCHOCTH, THUTHUEHBbI, pecypcocOepekeHus, IMpaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThI (PU3MYECKOTO COJEp)KaHMs B PA3IMUHBIX (popmaTax c
yu€TOM Ha3HAayeHUs HHQPOPMAlUU U IIeJIEBOM ayauTOpUH, BbIOHMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3ALIUU.

KomMmyHuKkaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eificTBUS:

OCYIIECTBJIATh OOIIEHHE Ha Yypokax (H3UKH W BO BHE-YPOUHOH
NeSITEHHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallMd © CMATYaTh
KOH(ITUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCITOJIH30BATh MPEUMYIIIECTBA KOMAHIHON ¥ MHIUBUTyaIbHON
paboTHI;

BBIOMpATh TEMATHKy W METOJBI COBMECTHBIX JCHCTBUN C Y4ETOM OOIIUX
WHTEPECOB U BO3MOXXHOCTEH Ka)KI0T0 WICHA KOJIJICKTHBA;

NPUHUMATh II€IM  COBMECTHOW JESTENbHOCTH, OpPTraHW30BHIBATH U
KOOPJIMHUPOBATh JEUCTBHSI TO €€ JOCTHKEHHUIO: COCTAaBISTh IUIaH



JEUCTBUH, pacnpeesaTh POJU ¢ Y4ETOM MHEHUN yYaCTHUKOB, OOCYXK1aTh
pE3yNIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4yeCTBO CBOETO BKJIAJA U KaXKJOTO yYaCTHHKAa KOMAaHIbI B
o0 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpejjaraTb HOBBIE IPOEKTHI, OLICHUBATh WACU C IO3ULUMU HOBU3HHBI,
OPUTMHAIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEACHHUE B Pa3JIM4YHBIX
CUTYalUsX, MPOSBISATH TBOPUYECTBO U BOOOpAXKEHUE, ObITh MHULIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEILHO OCYIIECTBIIATH MO3HABATEIIBHYIO JICSITEIHHOCTh B 001aCTH
(bU3UKN U aCTPOHOMUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEIBHO COCTABJIATH IUIAH PEIIECHUS PACYETHBIX U KAUYECTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS TIPAKTHYECKON PabOThI C y4ETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHHH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsM;

pacuIupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTCHUMH;
JeaTh OCO3HAHHBIA BBIOOP, apryMEHTHpOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTbD 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JIPYAHUIMH B 00JacTH
(Gu3MKHU, MOCTOSHHO MOBBHINIATH CBOW 0Opa30BaTENbHBIM U KYJIBTYpPHBIN
YPOBEHb.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaAHUI;

UCITOJIB30BaTh MPUEMBI pe(PIICKCHUHU IS OIICHKH CUTYaIllH, BEIOOpA BEPHOTO
pelIeHus;

YMETh OLICHWBATh PUCKW U CBOCBPEMEHHO NPUHUMATH PEHICHUS MO MX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M apryMEHTBHI JIPYTMX IpPU aHaJIU3€ pPE3yJIbTaTOB
JIEATSIILHOCTH;

MPUHUMATH ceO0sl, MOHUMAas CBOM HEJIOCTATKU U IOCTOMHCTBA;

NpUHUMAaTh MOTHBBI M apTyMEHTBHl JIPYTUX MpPU aHAJIU3€ pPE3yJIbTaTOB
JIEATSIIbHOCTH;



MPU3HABATH CBOE MPaBO U MPABO APYTHX HA OIIUOKH.

B mpomecce moCTHX)EHUS JIMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMEBI T10
bu3uke s YpOBHS cpeHero oOmero o0pa3oBaHUs y  00y4arommXxcs

COBEPIIEHCTBYETCS AMOIMOHATLHBIH WHTEJUIEKT, TIPEIIOTar afOIHA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  MOHUMATh  CBOE

SMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAINPaBJICHUS pPa3BUTUSL COOCTBEHHOU
AMOIIMOHATILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTb 3a CBOE IOBEAECHUE, CIHOCOOHOCTh AAaNTHPOBATHCA K
AHMOIIMOHATBHBIM HU3MEHEHUSIM U TMPOSIBISATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOLIEH CTPEMIICHUE K JIOCTHXKEHUIO LIeNH
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHUE JEHCTBOBAThH, UCXOMS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIMOCOOHOCTh TMOHUMATh  3MOILMOHAIBHOE
COCTOSIHUE JPYTMX, YUYUTHIBATH €ro IMpH OCYIIECTBICHUU OOIIEHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMANbHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTb  BBICTpauBaTh
OTHOILIEHUSI C JAPYTUMHU JIOAbMH, 3a00TUTHCS, MPOSIBIATH HHTEpEC U
pazperaTh KOH()IUKTBHI.

ITPEAMETHBIE PE3VJIbTATHI

K xon1y o0Oyuenus B 10 knacce npeiMeTHBIE pE3yIbTaThl HA YT1yOJIEHHOM yPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTDH Y OOYUAIOIINXCS YMEHUM:

MOHUMATh poidb (QU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
AKOJIOTHYECKON, COIMANIbHOW M OTUYECKOM cdepax eaTelbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKH B COBPEMEHHOW HAy4YHON KapTHHE MUPA,
3HAQYEHUE OIUCATEIIbHOM, CHUCTEeMAaTU3UPYIOIIEeH, OOBSICHUTEIbHOW U
IMPOTHOCTHYECKOW  (YHKIUK  (QU3MUECKON TEOpuHM —  MEXAHHUKH,
MOJICKYJISIpHON (DM3UKH U TEPMOJIMHAMHKHU, POJIh (PU3NUECKONH TEOpUU B
dbopMHUpOBaHUY TIPEICTABICHUN 0 GU3HMUECKONW KApTUHE MUPA;

pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIEeH (U3UUECKUX TEJ U MPOIIECCOB
(sIBJIEHUI): MHEpUUalIbHAsl CHUCTeMa OTCYETa, aOCOJIIOTHO TBEPIOE TENO,
MarepuagbHas TOYKa, PAaBHOYCKOPEHHOE JBH>KEHHUE, CBOOOJHOE MajJeHUE,
a0bcomoTHO ympyras naedopmaius, a0CONMIOTHO YIPYroe M aOCOIIOTHO
HEYIpyroe CTOJKHOBEHHMS, MOJIeJId Tra3a, KUIKOCTU U TBEPAOTO



(KpUCTAJUIMYECKOTO) Tella, UealbHbIN ra3, TOYCUHBIH 3apsiji, OJHOPOIHOE
AIEKTPUYECKOE TIOJIE;

pasznuyath yCJIOBHUS (TpaHULbI, OOJACTH) MNPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIMM XxapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh W OOBSACHITH MEXaHMUECKHE TMPOILECChl U SBICHUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBbHOCTD
MEXaHUYECKOTO ABWIKECHUS, (OPMYJIbl KUHEMATHKH PaBHOYCKOPEHHOTO
NBIDKECHMSI, TpeoOpazoBaHust [amwiies st CKOPOCTH U TEpPEeMEIICHHUS,
3akoHbl HbIOTOHA, TPUHLMUI  OTHOCHUTENBHOCTH ['anmuies, 3aKOH
BCEMUPHOIO TATOTEHHMS, 3aKOHbI COXPAHEHUSI UMIYJIbCA U MEXaHUYECKOU
SHEPIruH, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXaHHUYECKOW SHEpruw,
yCJIOBHUS paBHOBECHs TBEPAOrO Tena), TMPU DITOM HUCIOIH30BATH
MaTeMaTUYECKOE BhIPAKEHHUE 3aKOHOB, YKa3bIBaTh YCIOBUS TPUMEHUMOCTH
bu3uYecKuX 3aKOHOB: TpeoOpazoBaHuil ['anuies, BTOPOro M TPETHErO
3akOHOB HbIOTOHA, 3aKOHOB COXpPAaHEHHUS MMITYJIbCAa U MEXaHUYECKOU
SHEPruu, 3aKOHA BCEMUPHOTO TATOTEHUS;

aQHAJIM3UPOBATh U OOBSICHATH TETUIOBBIC MPOIIECCHl U SBJICHUS, UCIIOJIb3YS
ocHoBHBIe TmoNOXeHUsT MKT u 3akoHBI MOJEKyIsIpHON (QU3NKKH U
TEPMOJMHAMUKHN (CBA3h JABJIEHUS HJEAIBHOTO Tra3a CcoO CcpeaHeH
KMHETUYECKOM HSHEpPrueill TEIUIOBOrO ABMIKEHHUS M KOHLEHTpAlHUEH ero
MOJIEKYJ, CBSI3b TEMIIEpaTypbl BEHIECTBA CO CpPEOHEW KHHETHYECKOMN
SHEPruel TEIIOBOTO ABMKEHHUS €T0 YacTHUll, CBS3b JABJICHHUS UAECATbHOTO
raza C KOHUEHTpaUMEHd MOJEKYJl U €ro TeMIIepaTypol, YpaBHEHHUE
MenneneeBa—Kinamneipona, TEpBbIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpPaHEHHMs] PHEPIHHM B TEIUIOBBIX MPOIECCAX), IPU 3TOM HCIIOIb30BaTh
MaTE€MaTHYECKOE BbIPAKEHNUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHHUMOCTH
ypaBHeHus1 MeHnneneeBa—Knanelipona;

aHAMM3UPOBATh M OOBSACHATH DIEKTPUUYECKUE SBJICHHUS, HCIOIb3YS
OCHOBHBIE€ TIOJIOKEHUSI M 3aKOHBI JIEKTPOJAUHAMUKHU (3aKOH COXpPAaHEHUS
AIEKTPUYECKOTO 3apsiaa, 3aKOH Kyiona, MIOTEHIIMAJIbHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIEKTPUUYECKUX
MOJIEN, MPU 3TOM YKa3blBas YCJIOBUS NPUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHONIEHHUA: 3aKOHbI OMa s ydacTka
nenu W Il 3aMKHYTOM 3JICKTpUYECKOW menu, 3akoH Jlxoyns—JleHna,
npaswia Kupxroda, 3akonsr @apaaes A1 dIEKTPOIN3a);

OMHCHIBATh (DU3UYECKUE TPOLECCHl W SBJICHUS, HCIOIb3YS BEIMYHHBI:
MepEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CWJIbL, JaBJICHHE, IOTCHIMAJIbHAS SJHEPTHsl, KHHETUYECKAs SHEPTHS,



MEXaHH4ecKasi SJHeprusi, paboTa CUIIbl, HEHTPOCTPEMUTENBHOE YCKOPEHHUE,
CWJIa TSDKECTH, CHUJIa YOPYIOCTH, CHUJIa TPEHMs, MOILHOCTb, 3HEpPrus
B3aMMOJICHCTBHUS Tea ¢ 3eMIIEN BOJIM3H €€ MOBEPXHOCTH, SHEPT Ul yIPYTron
nedopMali Mpy>KUHbI, KOJIMYECTBO TEIJIOTHI, a0COJIIOTHASI TEMIIepaTypa
Tena, paboTa B TEPMOJUMHAMUKE, BHYTPEHHSS DSHEPrUsl HUICAIbHOIO
OJIHOATOMHOTI'0 Ta3a, paboTa UAEATbHOTO ra3a, OTHOCUTEIbHAs BIAXKHOCTh
Bo3ayxa, KII/| uaeanbHOro TEIIOBOrO ABUTATElIs; IEKTPUUECKOE IOJIE,
HANpPsLDKEHHOCTD 3JIEKTPUYECKOTO TMOJIsI, HAMPSHKEHHOCTD MOJS TOYEUHOTO
3apszia WM 3apsSHKEHHOrO IIapa B BaKyyMmMe€ U B JIUAJIEKTPHUKE, MOTEHIIHAI
ANEKTPOCTATUUYECKOTO MO, PA3HOCTh MOTEHIUAIOB, AJIEKTPOABUKYIIAS
CWJIa, CWJIa TOKa, HalpsKeHHWEe, MOLIHOCTh TOKa, AJIEKTpUUYecKas EMKOCTb
IUIOCKOTO  KOHJAEHcaTopa,  CONpPOTHBIEHHWE  ydacTKa  LEeNu  C
NOCJIEIOBATENIbHBIM M MapayIeIbHbIM COETMHEHUEM PE3UCTOPOB, SHEPTHUS
AIEKTPUYECKOTO MO KOHACHCAaTOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUs  (PUBUYECKUX  SIBJICHUU:
MEXaHMYECKOe JBWKEHHUE, TEIUIOBOE [IBI)KEHHWE YAacTHIl BEIleCTBa,
TEIUIOBOE paBHOBecHe, OPOYHOBCKOE NBUKEHUE, NudPy3us, ucrnapeHue,
KUATIEHUE U KOHJCHCAIMs, TUIABIICHUE U KPUCTAILTU3AIIMS, HATIPABICHHOCTD
TEIJIONEPEIAun, IEKTPU3ALMS TeJ, SKBUIOTEHIUAIbHOCTh TOBEPXHOCTH
3apsHKEHHOTO TPOBOIHUKA;

IPOBOAUTH UCCIIEIOBAHIE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
IPYroil ¢ HCTIOJIb30BAHUEM MPSMBIX U3MEPEHUN, IPH ’TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHUPOBATh PE3yNbTaThl MOJYYEHHOW  3aBHCHUMOCTHU
bU3UYeCKUX BEIMYMH B BHAC TpaduKoB ¢ YYIETOM aOCOTIOTHBIX
NOTPELIHOCTEN  M3MEPEHUW, JeJaTh  BBIBOJABI MO  pe3yJibTaTam
UCCIIEJOBAHNUS;

POBOAUTh KOCBEHHbIE HW3MEpPEeHUS (U3MYECKUX BEJIUYMH, TMPH ITOM
BBIOMpATh ONTUMAIbHBIA METOJ] U3MEPEHMsI, OLIEHWBAaTh a0COJIIOTHBIE U
OTHOCUTENBHBIE TOIPEUTHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHUM;
IPOBOAUTH OIBITHI MO MPOBEPKE MPEMT0KEHHOW TMIIOTE3bI: IUIAHUPOBATH
SKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3HPOBATh
IIOJIyYEHHBIE PE3YJIbTATBl W JENaTh BBIBOJ O CTAaTyce IPEIIOKEHHOU
TUIOTE3bI;

co0uro1aTh MpaBuia 0€30MacHOro Tpy/ia Mpy MPOBEACHUN UCCIIEOBAHMI B
paMKax  y4yeOHOTO  JKCHEepUMEHTa,  MpakTUKymMma W y4eOHOo-
UCCIIEI0BATEIbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOPHOTO 000pyI0OBaHUS;

pemaTte pacy€THBIE 3aJjadd C SBHO 33JaHHOM M HESIBHO 3aJaHHOMN
(u3HUecKOl MOJEIbI0: HA OCHOBAaHHWM aHaIM3a YCJIOBHS OOOCHOBBIBATH



BbIOOp (u3nMueckoil Mojaenu, OTBeuaroniel TpeOOBaHUAM 3ajlauH,
MIPUMEHSTH POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MIOCTYJIATHI (DU3UICCKUX
TEOPU MpHU HCTOJIb30BAHUM MATEMAaTHUUYECKUX METOJOB PEICHMs 3ajad,
MIPOBOJUTH PACUETHl HA OCHOBAHWU WMEIOIINXCS JAaHHBIX, aHATU3UPOBATh
PE3YNIBTaTBl U KOPPEKTUPOBATH METOJIBI PEIICHUS ¢ YIETOM MOTYyYCHHBIX
PEe3yIbTATOB;

pemaTh KadyeCTBEHHbIE 3ajaud, TpeOylollue NpPUMEHEHUS 3HaHUM U3
Pa3HBIX pa3leioB Kypca (PU3MKHU, a TaKKE UHTETPALlMK 3HAHUNU W3 IPYTUX
pPEAMETOB E€CTECTBEHHO-HAYYHOrO IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
IEMOYKY PacCyXKJICHUI C OMOPOM HA M3yUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U QU3HYCCKHUC SBICHUS;

UCIIOJIB30BaTh TEOPETHYECKHUE 3HAHUS JJISI OOBSICHEHUS OCHOBHBIX
NIPUHIIAITIOB PAaOOTHI U3MEPUTEIBHBIX IPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOIIECCOB;

NIPUBOIUTH PUMEPHI BKJIaJ1a POCCUHCKHX U 3apy0eKHBIX YUEHBIX-(DHU3NKOB
B pPa3BUTHE HAayKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHpA, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA,

aHAJIM3UPOBATH U OLICHUBATH MOCJICICTBUSL OBITOBOM M TTPOU3BOICTBEHHOMN
NeSITeTbHOCTH 4YeJIOBEeKa, CBS3aHHOW € (DU3MYECKUMHU TMPOILIECCAMH, C
MO3UIUHN HKOJIOTHYECKON 0€30MacHOCTH, MPEACTABICHUH O PAllMOHAIBHOM
IPUPOJIOIIOIH30BAHUH, A TAaKXKE€ Pa3yMHOM HCIIOJIb30BAaHUU JOCTHKEHUU
HAYKd M TEXHOJOTUN i JajdbHEHIIero pa3BUTHS YEJIOBEYECKOTO
00I1IeCTBa;

IPUMEHATh pa3lInyHbIe CIOCOOBI paboThl ¢ MH(popMamuen (Gpuznueckoro
cColepKaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUH, TIPH STOM HCIOJIB30BATh COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JJIA TIOUCKA, TEepepadOTKHM M TMPEAbSIBICHUS Y4eOHOU u
HAYYHO-TIONYJISIPHON MHGOPMAINH, CTPYKTYPUPOBAHHS U WHTEPIPETAIIUN
uHGOpMAIINK, TOJYYCHHOW M3 PAa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHANMM3UPOBATh  TOJNy4aeMyr  HWHGOpMAIMi0O W  OICHUBaTh ¢
JIOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA HHPOPMAIIUU;

TIPOSIBIIATH OpraHu3alMOHHBIC " MO3HABATEIHLHBIC YMEHHUS
CaMOCTOSATEIHLHOTO MPUOOPETEHUS HOBBIX 3HAHUN B TIPOIIECCE BHITIOTHEHUS
MPOEKTHBIX M YU€OHO-UCCIEA0BATEIHCKUX PAOOT;

paboTaTh B TpPyNIE C WCIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJICH,
TUTAHUPOBATH PaOOTy TPYIIIbI, PAlMOHATBHO PACIPENEIATh AEATEIHHOCTD
B HECTaHJAPTHBIX CHUTYAIUsAX, aJCKBAaTHO OIICHUBATH BKJIA] KAXKIOTO W3
YYaCTHUKOB TPYIITBI B PEIICHUE PACCMAaTPUBAEMOMN TTPOOIEMBI;



e TMPOSIBIATH MOTHBALIUIO K Oyaymiel npodeccuoHanbHOM AESITENBHOCTH O
CIEHUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TPOQuIs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsbl
Paznea 1. HAYYHBIM METO/ ITIO3HAHUS ITIPUPOIbI
11 Hay4Hnslii MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1
33 ArperatHblie cocTosiHUS BemiecTBa. da3oBbie 14 1
TIepexo/Ibl
Hroro no paszneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DNEKTpUUECKOE T0JIE 24 1
4.2 I1oCTOSIHHBIN 2NEKTPUUYECKUI TOK 24 1




4.3 Toku B pa3nuyuHBIX cpenax 6
Hroro no pazgeny 54
Pasnen 5. ®DUSHMUECKHWI MPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
1 ®usznka — pyHIaMeHTaJIbHas HayKa O 1
IpUpoJie
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1
UCCIEeIOBaHUS (PU3NYECKUX SBJICHUN
DKCIEPUMEHT U TEOPHUA B MPOILIECCE
3 no3HaHus npupoapl. Habmonenne u 1
IKCIIEPUMEHT B (PH3HKE
4 Crioco0Ob1 u3MepeHus GPU3HIECKIX 1
BEJTUYMH
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
BEJTUYHH
MogenupoBanue B pusuke. Poibs u mecto
5 ¢bu3uku B GOpMUPOBAHUU COBPEMEHHOM 1
Hay4YHOU KapTUHBI MUPA, B IPAKTHYECKON
NEeSITEeNbHOCTH JIIOeH
Mexanuueckoe nBmkeHue. Cucrema
7 otcueTa. OTHOCUTEIBHOCTD 1

MCXaHHUYCCKOI'O ABUXKCHU . HpSIMaH n
o6paTHas[ 3aJa49u MCXaHUKH




Pannyc-BexkTop MaTrepuasbHON TOYKH, €70
IIPOEKLIUY HA OCU KOOPJAUHAT.
Tpaekropus. [lepemenienue. CKopocTb.
Hx npoekiuu Ha 0OCH KOOpAWHAT

PaBHOMEpPHOE IPAMOIIMHEWNHOE IBHYKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JABH>KEHUS

10

CrnosxeHune nepeMeieHnii 1 CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMepHoe nBmxkeHne. MrHoBeHHast
CKOpocCThb. Yckopenue. [Ipamonmueitnoe
JABUXKXCHUE C TOCTOSAHHBIM YCKOPCHUEM

12

I'padmyeckoe onucanue NpSIMOIUHEHHOTO
JBY)KEHUS C IOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoe majienne. Y cKopeHue
cBOOOHOTO MMaJeHuUsI. 3aBUCUMOCTE
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU M UX TpaduKu

14

JIBuxkeHue Tena, OpOIIeHHOTO MO YTIIOM
K TOPU30HTY

15

KpuBonuneiiHoe nBrokeHue. [[BrmKeHne
10 OKPY)KHOCTH. YTJIOBas U JIMHEHHAsI
ckopocts. [leproa u yactora.
LleHTpOCTPEMHUTEIILHOE U TIOJTHOEC
yCKOpEHHe

16

KonTponsHas pabota o Teme
"Kuuemartuka"




IIepsblii 3ak0H HprotoHa. MHepuuanbubie
cucremsl orcuéra. [IpuHuun

17 OTHOCHUTEIBHOCTH [ anmuies.
HeunepuinansHbie CUCTEMBI OTCUETA

18 Cuna. PaBHozelicTByro1as cuiia. Bropoit
3akoH Herotona. Macca

19 Bzanmopeiicteue Ten. Tpetnii 3akoH
HeroTona

20 [Ipunnun cynepno3uruu cui. Pemenne
3aJla4 Ha MpUMeHeHre 3akoHoB HproToHa
3aKO0H BCEMHPHOTO TATOTEHHUS.

21 DKBUBAJICHTHOCTh TPABUTALIMOHHOW U
MHEPTHOUN MaccChl

99 Cuna TsDKecTH M ycKopeHue cBoOOHOTO
MaJeHUs
JIBukeHre HeOECHBIX Tel U UX

23 HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMUYecKasi CKopocTb. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUsbl Cuil

25 TpeHus. [[BuxeHne B KUAKOCTU U rase ¢
y4€TOM CHUJIIBI COTIPOTHBIICHUS CPEJIBI

26 Hasnenue. ['uapocraTuyeckoe AaBieHUE.
Cuna Apxumena
AGCOIOTHO TBEPIOE TEJO.

27 ITocTynarensHo€E M BpalaTeJIbHOE

ABHUIKCHUC TBCPAOTO TCIIa




28

MoOMEHT CHIIBI OTHOCHUTEIEHO OCH
BpaieHus. [linevo cumbl

29

CrnosxeHune cuil, IPUIOKEHHBIX K
TBepIoMy Tery. LleHTp TspkecTH Tena.
YcnoBus paBHOBECHS TBEPIOTO Tea.
Bunael paBHOBECHS

30

Pemenne 3amau

31

KonTponsHas pabora o teme
"NMunamuka. CtaTtuka TBEpIOTO Tena"

32

NMnynbc MmaTepraibHOW TOUYKH, CUCTEMBI
MaTepuaibHbIX Touek. LlenTp macc
CUCTEMBI MaTEpPHAJIBHBIX TOUYEK. Teopema
0 JIB)KEHHMH LIEHTpa Mace

33

NmMmynbe critbl 1 U3MEHEHUE UMITYJIbCa
Tesa. 3aKOH COXpaHCHUsI UMITYJIbCa.
PeaktuBHOE nBIKEHUE

34

MoMeHT uMnyibca MaTepUaIbHON TOUKH.
[IpencraBienue o COXpaHEeHUU MOMEHTA
HMITYJIbCa B LEHTPAJIbHBIX MOJSIX

35

Pemrenue 3agau

36

PaGora cuibl Ha MaOM U Ha KOHEYHOM
nepemeneHuu. ['padguueckoe
npesicTaBieHne paboThl CUiIbl. MOIIHOCTh
CHJIBI

37

Kunernueckas sueprus. Teopema 00
U3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHUAIBHON TOUKH




38

[ToTeHIManpHbBIE U HEIOTEHIIUAIBHBIE
cuisl. [loreHnumansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTb

39

Tperbsa kocMuyeckasi ckopocTb. CBsI3b
paboTHI HETTOTEHITUATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM DHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHU4YECKON YHEPTUU

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHyinu s uieanbHOM
KHUJKOCTH

41

KonTtponpHas padoTa o Teme "3aKkoHbI
COXpaHEHUs B MEXaHUKe"

42

Pa3BuTure npenacraBieHuii o0 Ipupoie
Ter1oThl. OcHOBHBIE NoJI0KeHUsI MKT.
Juddysus. BpoyHoBckoe nBrMKeHNE

43

CrpoeHue ra3000pa3HbIX, )KUJIKUX U
TBEPABIX TeJ. XapakTep ABMKCHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIECTBA

44

Macca u pa3Mepbl MOJIEKYJT (AaTOMOB).
Komnuectso BemectBa. IlocrostHHAs
ABoraipo

45

Temnepatypa. TennoBoe paBHOBeCHE.
IIkana Lenbcus

46

Pemenue 3amau

47

NneansHbIi ra3. I'a30BbIe 3aKOHBI

48

Ypasaenne Menaeneena-Knanelipona.
Pewrenue 3anau




49

AbcomoTHas Temreparypa. 3aKoH
JanproHa

50

I/I3OHpOII€CCI)I B HACAaJIbHOM ra3€ €
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

51

I'paduueckoe mpeacraBieHne
M30TIPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa

52

OcnoBHoe ypaBHeHne MKT

53

Pemenne 3amau

54

CBs13b aOCOTIOTHON TeMIepaTyphbl
TEPMOANHAMHYECKON CUCTEMBI CO
CpeaHEeN KUHETUYECKON dHEepruen
MOCTYNATENbHOTO TEIJIOBOTO JIBUXKEHUS
€€ yacTuill

55

O00011IeHne U cucTeEMaTU3aINs 3HAHUN
no teMe "OcuoBel MKT"

56

KonTtponsHas padota o reme "OCHOBBI
MKT"

57

TepMoauHamMuyeckas cucrema. 3alanue
BHEIIHUX ycioBui jyist T/l cuctemsl.
Breminue 1 BHyTpeHHUE NTapaMeTpBbl.
ITapameTpsl T]] cucteMbl Kak cCpegHUE
3HA4YCHMS BEJIMYMH, OIMCHIBAIONINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58

Hynesoe Hauasio TepMOIMHAMUKH.
CamonpousBosibHas penakcanus T[]
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO




59

Mogeins ueanpHOTO ra3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
IIPUMEHHUMOCTH 3TOU MOJENH

60

YpaBuenne MeHneneeBa-Kianelipona u
BBIpaKEHUE I BHYTPEHHEN SHEPrun

61

BeIpaxenue 11 BHyTpEHHEN SJHEPrUn
OJIHOATOMHOTO HJICAJIBHOT'O Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

62

DnemeHTapHas paboTa B TEPMOJUHAMHUKE.
Boruncnenue paboTel 1o rpaguky
nporiecca Ha pPV-auarpamme

63

Tennonepenada kak croco0® U3MEHEHUS
BHyTpeHHe# 3Heprun T]] cuctemsr 6e3
COBEPILICHHS pabOTHI

64

KonBekmusi, TermionpoBOIHOCTb,
M3ITy4YCHHUE

65

KommuectBo Temiorsl. Temno&éMKoOCTh
Tena. Y neabHas U MOJISIpHAs
TEII0EMKOCTH BelleCTBA. Y AeIbHAs
TEIJIOTa CTOPAHMS TOTLJIMBA

66

Pacuér xonmuuecTBa TEIIOTHI NTPU
Terionepeaaye

67

[Tonsarue 06 anrabaTHOM TIpoIIecce.
[IepBrIil 3aKOH TEPMOAUHAMUKHU

68

KonnuecTBo TemnoTs! 1 paboTa Kak Mephbl
U3MeHeHus BHyTpeHHel sHepruun T /1
CUCTEMBI




69

BTopoii 3aKOH TEPMOAMHAMUKY IS
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpatnumMocTs mpupoaHBIX
MIPOIIECCOB

70

[TpuHIUIIBI AEACTBUS TEIJIOBBIX MAIIWH.
KII

71

MaxkcumanbHoe 3HaueHue KITJ. [ukn
Kapuo

72

Pemenne 3amau

73

DKOIOTHYECKHE ACIIEKTEI HUCITOJIL30BaHUS
TEIUIOBEIX IBHUTAaTeleil. TemmoBoe
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl

74

Pemenue 3agau

75

O00011eHre U cUcTEMaTU3aINs 3HAHUN
no teme "Tepmoauuamuka. TennoBsie
MaIIuger"

76

KonTtponbHas padoTa o Teme
"Tepmoannamuka. TernaoBble MalliuHb"

77

[TapooOpazoBanre U KOHICHCAIIHSL.
Hcnapenue u kumnenue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHUs

78

HacrlenHbpie 1 HEHACKHIIIICHHbBIE I1aps.l.
KadgecTBeHHast 3aBUCUMOCTh INIOTHOCTH U
JAaBJICHUA HACBIICHHOTI'O I1apa OT
TEMIICPATYpPhI, UX HE3ABUCUMOCTL OT
00BEMa HACBhIIICHHOTO I1apa.
3aBUCHMOCTD TEMIICPATypPhbl KUIICHUS OT
JaBJICHHUA B ) KUAKOCTHU




Brnaxxnocts Bo3myxa. AGCOTIOTHAS U

7 OTHOCHTEIIbHAS BIIAYKHOCTD

80 Pemenue 3amau
TBépnoe rteno. Kpucramnmueckue u

81 amop(dHbIe Tera. AHU30TPOIHUS CBOMCTB
KPHUCTAJIIOB

82 [TnaBnenue u KpucTAIUIH3ANHA. Y IEITbHAS
TeruioTa miasneHus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTskenue

83 u oxarue. Casur. Moayns FOnra. Tpenen
yrapyrux nedopmaruii
TermmoBoe pacmmpeHne KUIKOCTEN U

84 TBEPIBIX TeJI. AHTaPMOHHM3M TEIUTOBBIX
KOJIEOaHUIT YacTHI] BEIIECTBA

85 [IpeobpazoBanue 3HEprUU B (Ha30BBIX
nepexoiax

86 VYpaBHeHUe TEIJIOBOro OaaHca

87 Pemtenue 3amay
[ToBepXHOCTHOE HATSKEHUE.

88 Kanwnnsapueie sBnenus. JlaBinenue noa
WCKPUBJICHHON TTOBEPXHOCTHIO KHUAKOCTH.
®opmyia Jlamtaca
O06001eHne u cucTeMaTu3anus 3HaHu’

89 1o Teme "ArperatHbie COCTOSIHHS
BemecTBa. das3oBbie nepexoap”
KonTponeHas paboTa o teme

90 "ArperaTHble COCTOSIHHSI BEILIECTBA.

®da30BbIe NIEPEXObI"




91

OnexTpusanus Tea U €€ IposBICHUSI.
Dnektpuyeckuii 3apsia. [[Ba Bunia
AIIEKTpUYECKHX 3apsaoB. [IpoBoaHUKH,
JMRJIEKTPUKH | TTOJTYITPOBOHUKA

92

DneMEeHTapHBIN ANEKTPUUYECKUI 3apsil.
3aKOH COXpPaHEHUS IEKTPUIECKOTO
3apsiia

93

B3anmonerictue 3apsioB. TodyeuHsle
3apsabl. 3akoH Kynona

94

Pemenue 3agau

95

Dnekrpuyeckoe noJie. Ero aeiicterue Ha
ANEKTPUIECKHUE 3aPSIbI

96

Hanpsok€HHOCTB AIEKTPUYECKOTO TOJIS.
[TpoOubIii 3apsn. JInHMM HANPSHKEHHOCTH
aneKTpudeckoro nois. OqHOPOIHOE
ANEKTPUYECKOE IMOJIe

97

HOTGHHI/IEUII)HOCTB SJICKTPOCTATHUYCCKOI'O
noasa. PasHOCTh NOTEHIIMATIOB 1
HAIIps>XKCHUEC

98

HOTGHHI/IaJ'IBHaj[ OHEPrus 3apsaa B
QJICKTPOCTATHUYCCKOM IIO0JIC. ITotennman
QJICKTPOCTATHUYCCKOI'O I10JIA

99

CBs3b HaHpH)KéHHOCTI/I I10JIA U1 PA3HOCTH
IMOTCHIHAJIOB JIA 3JICKTPOCTATUYCCKOI'O
TI0JIA

100

[IpuHIMIT CynEepnO3ULINU ANEKTPUUECKUX
nojen

101

Pemenue 3amau




[Tosie Toueunoro 3apsaa. [ose

102 .
PaBHOMEPHO 3apsHKEHHOU chepsl
[ToJsie paBHOMEPHO 3apsKEHHOTO 1O

103 00béMy mapa. [Tone paBHOMEpPHO
3apsHKEHHONW OECKOHEYHOM TIIOCKOCTH

104 [IpoBOAHMKH B 3IEKTPOCTATHUECKOM
noJjie. YCcIoBue paBHOBECHS 3apsIOB

105 JIMBIIEKTPUKY M TIOTYIIPOBOHHUKH B
ANEKTPOCTATUUECKOM I10JIE
Konnencarop. DneKkTpo€MKOCTh

106 KOHJICHCATOpa. DIEKTPOEMKOCTh
TJIOCKOTO KOHJIEHCATOPa

107 [TapannensHO€ coemMHEHUE
KOHJICHCAaTOPOB

108 [TocnenoBarenvHOE coOeIMHEHNE
KOHJICHCAaTOPOB

109 DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa

110 Pemtenue 3amay

111 JIBr>keHue 3apsSKEHHOW YaCTUIIbI B
OJIHOPOJHOM DJIEKTPHUUECKOM TOJIe

112 Pemenue 3amay

113 O06001eHne u cucTeMaTu3anus 3HaHu’
1o Teme "Dnekrpuueckoe nojue"

114 KounTtponbHas pabora o teme
"Onextpuueckoe noie"”
Cuna Toxka. [locTostHHBIN TOK. Y CIOBHS

115 CYLIECTBOBAHUS MOCTOSIHHOTO

QJICKTPUYCCKOT'0 TOKA




116

Ucrounuku toka. Hanpsbxenue u 3/1C

3axon Oma Juid yyacTKa LEnu.

117
DNEKTPUUYECKOE CONIPOTUBIICHHUE
3aBUCUMOCTb COTIPOTUBIICHUS

118 OJIHOPOJIHOTO MTPOBOJIHUKA OT €r0 JITTUHBI
Y TUTOIIA U TIOTIEPEYHOTO CCUCHUS

119 YaenpHOE COMPOTUBIICHHUE BEIIECTBA.
Pemenue 3amau

120 [TocnenoBarensHOE, TapaLICTBHOE,
CMEIIAaHHOE COCAMHECHHE TTPOBOIHUKOB

121 Pacuér pa3BeTBIIEHHBIX JIEKTPHUCCKUAX
neneii. [IpaBuna Kupxroda

122 Pemrenue 3amay

123 PaboTa anekTpuueckoro Toka. 3akoH
Hxoyna —Jlenua

124 Pemtenue 3amay
MOIIHOCTb 31EKTPUYECKOTO TOKA.

125 TennoBas MOIITHOCTh, BhIAEIsIEMAas Ha
pesucrope

126 Pemtenue 3amay

197 O/JIC 1 BHyTpeHHEe CONIPOTUBIICHHE
HMCTOYHHKA TOKA

128 3akon OMa 715 IOJTHOM (3aMKHYTOM)
ANEKTPUYECKON LIeMHn

129 Pemenue 3amau

130 MOITHOCTh UCTOYHUKA TOKA

131 KopoTkoe 3aMbikanne




132

KOHHCHC&TOP B IICIIM IIOCTOSHHOI'O TOKa

133 Pemenue 3amau

134 Pemenue 3anau no teme "IlocTosiHHBIN
ANEKTPUIECKUH TOK"

135 Pemenue 3anay no teme "IlocTosiHHBIN
ANEKTPUIECKUHN TOK"

136 Pemenue 3aaau no teme "[locTosiHHBIN
ANEKTPUIECKUH TOK"

O060061eHre u cucTeMaTu3alus 3HaHun

137 1o Teme "[I0CTOSIHHBIN 3JIEKTPUYECKUN
TOK"

138 KonTtponsHas padoTa o teme
"[ToCTOSHHBIN 3JIEKTPUYECKHUN TOK"
DnexTpuyeckas IpoBOJUMOCTh

139 Pa3IUYHBIX BEIIECTB. DJIEKTPHUIECCKHI TOK
B MeTasuiax. CBEepXnpoBOAUMOCTb
DJIEKTPUYECKHUI TOK B pacCTBOpax U

140 pacriaBax 3JeKTPOJIUTOB. 3aKOHBI
Dapagest 15 SIEKTPOTIU3a

141 DNeKTpUYECKHUid TOK B razax. [lmasma

142 DIEKTPUYECKUN TOK B BAKyyMe.
Bakyymubie npu0Oopbl

143 DIEKTPUYECKUN TOK B MOJTYIPOBOJHUKAX

144 [TonynpoBoAHUKOBBIE TPUOOPHI
Du3NYEeCKUN PAKTUKYM I10 TEME

145 "N3mepeHue CUIlbl TOKa U HAPSHKEHUS B

LTI MOCTOSHHOT'O TOKa IIpHU NOMOIIIU
AHAJIOT'OBbIX U I_II/I(I)pOBBIX




M3MEPHUTEIbHBIX MPUOOPOB" MK
"3HakoMCTBO ¢ M (ppoBoil MTabopaTopueit
no ¢usuke. [Ipumepsr n3mepenus
(U3NIECKUX BETTMYMH TPU TIOMOIIH
KOMITBIOTEPHBIX JTaTYUKOB"

146

@u3N4EeCKU IPAKTUKYM I10 TEME
"N3y4ueHrie HepaBHOMEPHOTO JIBUKEHUS C
LIEJIBIO ONPEAEIICHUS MTHOBEHHOM
ckopoctH"

147

®u3N4eCcKuil IPAKTUKYM I10 TEME
"N3mepenue yCKOpeHHUs IIpH
MPSMOJTMHEHHOM PaBHOYCKOPEHHOM
JIIBM>KEHHWH 110 HAKJIOHHOM MI0CKOCTH"
uiu "HccnenoBaHue 3aBUCUMOCTH ITyTH
OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
NBIKeHUN"

148

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKopeHusi CBOOOHOTO
naaenus" win "M3ydenue nBUKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAIILHO"

149

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3yueHue IBUKEHUS TeJla 0
OKPY>KHOCTH C MIOCTOSIHHOM TI0 MOJTYJTIO
ckopocthio" wim "McciaenoBanue
3aBHCHMOCTH TIEPHOJ1a 0OpaIieHus
KOHHYECKOTO MasTHHUKA OT €ro
napameTpoB"

150

DuU3NYEeCKUH IPAKTUKYM I10 TEME
"N3mMepeHune paBHOACUCTBYIOIIENH CUIIBI




MIpU JBIKEHUH OpycKa 10 HAaKJIOHHOU
mockoctu" umu "IIpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHU JBUXKCHUS
OpycKka 10 HAaKJIOHHOH TIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”

151

PuU3NYECKU IPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH CHIT
YOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3nHOBOM 00pasiie, oT ux Aedopmaru"
nin "M3ydenne ABMKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
nérkuit 610K"

152

®u3N4eCcKuil IPAKTUKYM IO TEME
"U3mepenue korhduirieHTa TpeHus mno
BEJIMYMHE YrII0BOT0 KO3 PHUIIHECHTA
3aBucumoctu Frp(N)" nmun
"UccnenoBanue IBMKEHUS OpycKa 1o
HAKJIOHHOM TIOCKOCTH C IEPEMEHHBIM
ko3 durmentom tpenus" nnu "M3yuenue
JIBH>KEHUS rpy3a Ha Bajly ¢ TpeHuem"

153

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue ycioBUl paBHOBECHUS
TBEPIOTO TeJa, UMEIOIIETO OCh
BpameHusa" win "KoHcTpyupoBaHue
KPOHIUTEHHOB U pacy€T CUJI yIpyroctu"
iy "M3ydeHne ycTon4MBOCTH TBEPIOTO
TeJa, UMEIOIIEro MIoMaab OOpsl"

154

DuU3NYEeCKUN PAKTUKYM I10 TEME
"N3MepeHune uMIynbca Tena 1no




TopMo3HOMY iyTu" nnu "M3mepenue
CHWJIBI TSITU, CKOPOCTH MOJIENH
IEKTPOMOOHIISI I MOIITHOCTH CHJIBI TSTH"
niu "CpaBHEHUE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIBI" WK
"UccnenoBanue coXpaHeHUsI UMITYJIbCa
P YIPYroM B3aMMOACHCTBUM" WK
"N3mMepeHne KHHETUUECKON SJHEPTUH Tea
10 TOPMO3HOMY ITyTH"

155

PuU3NYEeCKU IPAKTUKYM I10 TEME
"N3yueHne H30TepMHUUECKOrO Ipo1ecca
(peKOMEHJ0BAHO HCIOIb30BaHHE
uudpooii 1abopatopun)" wiu
"M3ydyeHne n30XopHOTro mporecca’ uin
"N3yuenne n3obapHOTO TIporiecca’ win
"IIpoBepka ypaBHEHUSI COCTOSAHUS"

156

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue yaeabHON TEeI0EMKOCTH"
unu "HccnenoBanue mpouecca OCThIBAHUS
BemecTBa" win "MccnenoBanue
aguabatHoro mporecca" unu "M3yuenue
B3aMMOCBSI3U PHEPTUHU
MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIepaTypbl KUIIEHUS KUIKOCTEH"

157

Ou3nyecKuil MPakTUKyM IO TEME
"N3y4yeHne 3akOHOMEPHOCTEN UCTIApEHUS
xuakocren" wim "M3mepenne ynenbHoOU
TETUIOTHI IJIaBJICHUS JIhJa" HIIN
"N3y4ueHne cBONCTB HACBILIEHHBIX TapOB"




wi "M3mepenne abCcoIOTHON BIaKHOCTH
BO3/yXa M OI[EHKAa MaCChl TIapOB B
nomerienun". M3mepenue kodddumnmenrta
MOBEPXHOCTHOTO HATSDKEHUS

158

PuU3NYECKU IPAKTUKYM 110 TEME
"HabimroteHue peBpaIieHus SHEPTUu
3apsKEHHOTO KOHEHCATOPa B SHEPTHI0
n3nydeHus ceroauonaa’ unm "M3ydyenue
MPOTEKaHHUs TOKA B LIEMH, COJICpHKAIIEH
koHJeHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHIIMAJIOB (HAMPSKEHU)
MIPH MOCJIEeI0BATEIbHOM COEMHEHNN
KOHJIEHCAaTOPOB"

159

DU3NYECKUH TPAKTUKYM 10 TEME
"HccneqoBanue CMENIAHHOTO COEIUHEHMUS
pe3ucropoB' win "M3MepeHue yenbHoro
COIPOTHUBJICHHS TPOBOJHUKOB" WIIH
"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA
OT HaIpsDKEHUS JUIA JIaMITbl HaKaIuBaHus "

160

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnronenune anekTpoaunsa" uim
"U3mepenue 3apsiia 0JHOBAJICHTHOTO
noHa" win "UccneqoBanue 3aBUCUMOCTHA
CONIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypsl” win "CHATHE BOJIBT-
aMIIEpHOM XapaKTEepUCTUKU Juoaa"

161

PesepBHslit ypok. O600mIeHE U
CUCTeMaTH3aIlusl 3HAHH 110 TeMe
"KunemaTtuka"




162

PesepBHelii ypok. O600IIeHNE 1
CUCTEeMAaTH3aIHsl 3HAHWIA 110 TeMe
"Iunamuxa"

163

PesepBHeIit ypok. O6o0IIeHNE U
CUcreMatru3sanus 3HAHUH 110 TEME
"Cratuka TBEpa0TO Tena"

164

PesepBubiit ypok. O60011eHNE 1
cHCTEeMaTH3alHs 3HAaHUH 110 TEMe
"3aK0HBI COXPAHEHHUS B MEXaHUKe"

165

PeseprubIit ypok. O6001eHNE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KNHETHYECKOU
Teopun"

166

Peseprubiit ypok. O6001IeHNE 1
CHCTEMAaTHU3aLUs 3HAHUH 110 TEME
"Tepmoannamuka. TernaoBbie MalIuHbB"

167

Peseprubrit ypok. O6001eHNE 1
CHCTEMAaTU3alMs 3HaHHUH 110 TeMe
"ArperatHbie COCTOSIHUS BEILIECTBA.
dazoBbIe IEPEXOBI"

168

PeseprubIit ypok. O6001eHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"OnekTpuueckoe mnojue"

169

PesepBuslit ypok. O6001IeHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"IIoCTOSIHHBIN 2JEKTPUUECKUIN TOK"




PesepBHelii ypok. O600IIeHNE 1

170 cucreMaru3anys 3Hanui 1mo reme "Toku B 1
pasnuyHbIX cpenax”
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME










