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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE cCpefaHero oOiiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTenbHON MporpamMmel, rpeacrabieHHbix B DI'OC COO, a Takxke
c yuérom denepanbHoil paboyedt mporpamMmbl BocnuTanus W KoHuenuuu
npenojaBanus yueOHoro npeamera «dusuka» B 00pa3zoBaTeNbHBIX OPraHU3ALUAX
Poccuiickoit denepanuu, peaau3yonmx OCHOBHbIE 00pa30BaTebHbIE MPOIPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3/ielioB
y4eOHOr0o mpeaMeTa ¢ y4éTOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3CH,
JOTUKM y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma no ¢usuke Aa€T OpeacTaBieHUE O LEJsAX, COAEpNKaHUM, OoOIen
CTpaTerny OOYy4YeHHMs, BOCIUTAHUS W Pa3BUTUSA OOYYAIOIIUXCS CpPEICTBAMU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKd yriayOiIEHHOTO YpOBHSI IMO3BOJSIET PEATU30BATh
3a/lauyu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABJICHO HA CO3/IaHUE YCIOBUU JUIs
NPOSIBIICHUST CBOUX HWHTE/UICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXKIIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOMUMBI IS NPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MpodhecCUOHATBLHOTO O00pa3oBaHUS MO PA3TUYHBIM  (UZHKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1o ¢pusuke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (U3MKM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs: JIUYHOCTHEHIE,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yriayOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKOH OCHOBOM JJIA pa3pabOTKW TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0y4aloluXcs, OCBOMBIINX
nmporpamMmy 1o (pu3rKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha yIiyOJIEHHOM
yYpOBHE, SIBIISIETCS CUCTEMHO-/IECSITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma no Gpu3uKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOSHUS Kypca (GU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHUS;

cojiepkaHue yuyeOHoro npeamera «@u3nka» mo rogaM 00y4YeHus.

[Iporpamma 1o ¢u3NKEe HMEET TPUMEPHBIH XapakTep W MOXKET OBbITh
WCITOJIb30BaHa YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UNX MPOTPAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPUYECKYIO MHUIIMATHBY YUYUTEIEH U
MPEIOCTABISET BO3MOXKHOCTH JUJISl peau3alid  Pa3IUYHBIX METOJUYCCKUX
MOJXOJIOB K TMPENoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TIPU YCIOBHH
COXpaHEHUS 00S3aTEIHHON YaCTH COJEPIKaHUS Kypca.

du3rka Kak Hayka O HamOoyiee OOIUX 3aKOHAX MPHUPOABI, BHICTYIAs B
KauecTBE y4eOHOTO MPEIMETa B IIKOJE, BHOCHT CYIIECTBEHHBIA BKJIA]l B CUCTEMY



3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOILIECCOB M SBICHUM, M3ydyaeMbIX XUMHUEH, Ouosoruei,
duszuueckoit reorpaduedt U actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHUe (U3MYECKUX 3HAHUP ONpefeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPTEeTUKU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJIYYeHHs] HOBBIX MATE€pUAlOB C 3aJlaHHBIMU CBOMCTBaMH. M3ydenue ¢usuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHUN MPUMEHSTh HAYYHBIA METOJ MMO3HAHUS
IIPU BBITIOJIHEHUU UMU YYEOHBIX UCCIIEIOBAHUM.

B ocHoBy Kkypca (huU3uKH Ha ypOBHE CpeHEr0 0011ero 00pa3oBaHus MOJIOKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHLMUIIBI €T0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUUECKOU, TaK U COBPEMEHHOUN (PU3HKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3uyeckux Teopuil. Beaymmum B Kypce sBhsieTcs
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanus NpeAnosiaraeT HCMHOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHAaNa (U3MYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
¥ DKOJIOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IpEANoJiaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKHUX M TEXHOJOTHMUECKUX
MPWIOKEHUM H3YYECHHBIX TEOpUM M 3akOoHOB. [Ipu 3TOM paccMmarpuBarOTCS Ha
ypOBHE OOIIMX MPEICTABICHUA M COBPEMEHHBIE TEXHUYECKHE YCTPOWUCTBA, H
TE€XHOJIOTHH.

Hoea 3Ixonocuzayuu peanu3yercsi IMOCPEICTBOM BBEICHUS DIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX 3KOJOTHYECKUM IMpoOjieMaM COBPEMEHHOCTH,
KOTOpPBIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW W TEXHOJOTHM, a TaKXKe OOCYXKICHHS
po6JieM pallMOHATIBHOTO MPUPOIOIIOIH30BaHUS U SKOJIOIMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOJKHO OBITh MOCTPOCHO Ha
MPUHIMIAX CHCTEeMHO-AEATEIFHOCTHOTO moaxoaa. Jims ¢usuku peamuzammst 3TUX
MIPUHIIMIIOB 0a3UpPyeTCs Ha UCIMOJIB30BAHUM CAMOCTOSATEIIBHOTO SKCIIEPUMEHTA KaK
MMOCTOSTHHO JIeHcTBYyrOmIero ¢akropa ydeOHoro mporecca. s yriayOméHHOTO
YPOBHA — OTO CHUCTEMa CaMOCTOSTEIBHOTO YYEHMYECKOTO OKCIEPUMEHTA,
BKJIIOYAIOIIETO (POHTAIBHBIE YYEHUYECKHE OIbITHI MNpPU H3YYEHHUH HOBOTO
Marepuala, J1abopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI



JIBa crioco0a peanu3auuy pU3nYecKoro npakTukyma. B nmepBom ciiydyae npakTukym
npoBoauTcst b0 B koHie 10 u 11 kimaccoB, n1u0O MOCiE MEPBOrO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJlaccoB. BTopoit crocod — 310 mHTerpamust padot
MIPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX padOT, KOTOPbIE MPOBOASATCS B IMpOLIECCE
u3ydeHus: paszzaena (temsl). [Ipu sTom moj paboramMu NMpakTHUKymMa MOHUMAETCS
CaMOCTOSITEJIbHOE ~ HCCIEAOBAHHME, KOTOPOE TMPOBOAMUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BHJ1a O€3 MOIIaroBO MHCTPYKLHUH.

B nporpamme mo (@u3Mke cHUCTeMa YYEHUYECKOTO HSKCIEPUMEHTAa,
1abopaTOpHBIX pabOT M MpaKTUKyMa Npe/CTaBlieHa €IMHbIM InepedyHeM. Bribop
TEMATUKH JIJI OTUX BUIOB YYCHHUYECKHX MPAKTHUUECKHX Pa0OT OCYIIECTBIISICTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPoLecca UCXOAs U3 OCOOCHHOCTEN MOYPOYHOTrO
IUIAHUPOBAHUS W OcHauleHus: kabuHeta ¢(usuku. Ilpu 3TOM oOOecmeunBaercs
OBJIaJICHUE OOYYaIONUMUCS YMCHHSMH TPOBOJUTH TIPSIMBIE M KOCBEHHBIC
U3MEpEHUs, MCCIECAOBAHMS 3aBUCHUMOCTEH (DU3UUYECKUX BEIMYUH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE YAENsSIeTCs PelIEHUIO0 PACUETHBIX U KaUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacU€THBIX 3a]]a4 MPUOPUTETOM SIBIISIIOTCA 3a7a4M C SIBHO 3aIaHHOU
Y HESBHO 33JaHHOM (PM3MUECKON MOJIEIBIO, MO3BOJISIONINE MPUMEHSITh U3YUYEHHbBIE
3aKOHBl U 3aKOHOMEPHOCTHU KaK M3 OJHOI0 paszjena Kypca, TaKk U HHTETPHUPYs
NpUMEHEHHE 3HAaHUM U3 pa3HbIX pa3zaesoB. s KaueCTBEeHHBIX 3a/1a4 TPUOPUTETOM
ABJIAIOTCS 3aJaHusi Ha OOBACHEHHE/Npe/CKa3aHue MPOTEeKaHUs (PU3HMUYECKHUX
SBJICHUN M TIPOIIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyroue BhiOopa pusnyeckoi
MOJIENU JJI CUTYaIlM MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBercTBHm ¢ TpedoBanmsaMu ®I'OC COO k MaTepualbHO-TEXHHYECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kype Pu3uKku yriyOoJEéHHOTO YPOBHS Ha YPOBHE
cpenHero ooOmiero oOpa3oBaHUsA HOJKEH H3Y4aThCS B YCJIOBHSIX MPEIMETHOIO
kabuneta. B kaOuHere GU3MKH JOKHO OBITH HEOOXOAMMOE JabOpaTOpHOE
o0opyaoBaHME 7Sl BHITOJIHEHHSI YKa3aHHBIX B IPOrpamMMe Mo GU3HKE YICHUIECKUX
OTIBITOB, TAOOPATOPHBIX PadOT U pabOT MPAKTUKYMa, a TAaKKe JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHoe o0OopynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MOPUHIIMIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOECIEYMBACT MOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe MO0 (U3NKE KIYEBBIX JIEMOHCTpAIUNA s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlabGopatopHoe o0OoOpymoBaHWE IS YYCHUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcsi B BUE TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCA B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydammuxcs. TeMaTHYeCKHe KOMIUICKTHI
71a00paTOPHOTO O0OPYIOBAHUS JOJDKHBI OBITH TMOCTPOCHBI HAa KOMILIEKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JTaOOpATOPUI.

OCHOBHBIMM LIETISIMU U3y4€HUS PU3UKHU B 001IEM 00pa30BaHUU SABIISAIOTCS:

(opMHpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE UX HMHTEJUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (popMuUpOBaHUE
MCCJIEeI0BATEIBLCKOrO0 OTHOLIEHHUS K OKPYXKAIOLIUM SIBJICHUSM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUS OCHOB
CTpOEHUSI MaTepPUH U PyHITAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMUpoBaHUE YMEHUN OOBICHATH SABJICHUS C UCIOIb30BAaHUEM (PU3UYECKUX
3HAHUM U Hay4YHbBIX JI0KA3aTEJIbCTB;

dopMHUpOBaHUE TPEICTABICHUNA O poiu (QU3MKU [ PA3BUTUSA JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBICHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
JanbHeHeMy OOy4eHHIO B ’TOM HalpaBJICHUU.

JlocTkeHnue 3TUX 1efeid 00ecreurnBaeTcs peleHueM CIIeAyIoIuX 3a71a4 B
nporecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYasg  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMHUpoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS JIJISi OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS MPUHATHAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 3314 C SIBHO 33JTaHHON (DU3UUECKOM
MOJIETIbIO, 3aJlay, MOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/laHue (U3HUYECKOM
MOJICNIA, AaJ€KBaTHOW YCIIOBHSM 3aJayd, B TOM YHCIE 3aJad WHKEHEPHOIO
XapaKTepa;

NOHUMaHuE (PU3NYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKHUX IIPOLIECCOB, UX BIUSAHUS HA OKPYXKAIOUIYIO CPENy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W TNPOBEACHUS
¢u3nYecCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEpOpeTanud  HHPOpMAaIIH,
OIpEJENIEHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUM NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATENBHOCTH;

pa3BuUTHE UHTEpeca K cpepam npodeccuoHanbHON AEITeIbHOCTH, CBA3aHHON
¢ (hU3UKOM.



B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpeIHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYArOIIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIA.

Ha u3yuenue ¢pusuku (yrinyOnéHHbIA ypOBEHb) Ha YPOBHE CPEIHETO OOILEro
obOpazoBanus orBoautcs 340 dacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJEIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme mo (¢GuU3MKE TMepedeHb JTadOpaTOpHBIX U
NpaKTUYECKUX paboT SABISETCS PEKOMEHIOBAaHHBIM, YUYUTENb JAENaeT BHIOOD
NPOBEACHHUS JIA0OPATOPHBIX pabOT W OMNBITOB C YYETOM HMHIUBUAYATBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblii MeTOX MO3HAHMS NPHUPO/BI.

®duszrka — pyHIaMeHTanbHas HayKa o npupojae. HayuHslilt MeTo mo3HaHUS U
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM.

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

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIBIOTEPHBIC JATYMKOBBIE CUCTEMBI ).

[lorpemnoct  u3MepeHuid  pusnueckux  BenuuyuH  (abcCoyfOTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
a0COJIFOTHO TBEPJI0E TEJI0, UeaabHas KUIAKOCTh, UJICAJIbHBIN Ta3, TOYCUHBIN 3apsi).
I'unoresza. @U3MUYECKUA 3aKOH, TPAHULIBI €r0 TPUMEHUMOCTH. PU3nUecKas TEOpHUsl.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

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

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo duszuke. [Ipumepsl uzMepeHus
(bu3MUecKrX BETUYNH MPU MTOMOIIY KOMITbIOTEPHBIX TaTYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABUkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIUU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOpPEHUE MAaTEpUATBbHOM TOYKHM, UX MHPOECKIMM HAa OCH CHUCTEMBI KOOPAWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBoOogHOEe majeHue. YCKOpeHHE CBOOOTHOTO majacHUsA. JIBukeHHe Tena,
OpOILIEHHOIr0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHHUS MaTepUaTIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas cKopocTh. I[lepmon u uactora oOpaiieHwus.
LlenTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JBUKEHHE CHAPSIOB, LIEMHBIE, HIECTEPEHYATHIE U PEMEHHBIE IEPEAAYH, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus npenebHOro nepexoaa u U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCIIOIB30BAaHUEM MEXaHU3MOB.

[TapeHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne nABmkeHUs Tena, OpOIICHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienre CKOpoCcTH IPH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHME TTyTeH, TPACKTOPUIA, CKOPOCTEN JBHXKEHHUS OJTHOTO M TOTO XK€ Tela
B Pa3HBIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHre HEpaBHOMEPHOIO JBWKEHUS C LEJIbI0 ONPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHETHOM PaBHOYCKOPEHHOM JABUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOJIb30BaHuE HU(PPOBON 1a00paTOpuUn).

N3yuenue nBrKeHNs Tea, OpOIIEHHOT0 TOPU30HTANBHO. [IpoBepka runoressl
0 IMpsAMON MPONOPUHOHAIBHOM 3aBUCHUMOCTH MEXIY JNAIBHOCTBIO IOJETA U
HA4YaJIbHOW CKOPOCTHIO TEJIa.

N3ydeHne IBHKEHMSA Tella IO OKPY)KHOCTH C IOCTOSIHHOM IO MOJIYIIO
CKOPOCTBIO.

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

Tema 2. /lunamuka.



IlepBeiii 3akoH HbroroHa. MHepumanpHble cucteMmsl orcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTeMbl OTCUETa (OmpenesneHue,
MIPUMEDPBI).

Macca rena. Cuna. [IpuHumn cynepno3uuuu cul.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUsI CBOOOIHOTO MaJIeHUs OT BBICOTHI HaJ
MOBEPXHOCTBIO MJIAHETHI U OT reorpaduuecKkor MUpoThl. JBrkeHne HeOECHBIX Tel
U ux cnyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuueckast CKOPOCTb.

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

Cuna tpenus. Cyxoe TpeHnue. Cuia TpeHUs CKOJIbXKEHUS U CUjla TPEHUS MTOKOS.
Koaddumment tpenus. Cuna conpoTUBICHUS NPU ABMKCHUH Tea B KUIAKOCTH WUIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBHKCHUSI.

HMasnenue. I'mapocrarnueckoe aasienue. Cuna Apxumena.

TexHuuyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TMOJUIMITHUKH,
IBHKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenune aBMKeHUs Tell B MHEPLUAIbHBIX U HEHMHEPLMAIbHBIX CUCTEMAX
OTCYETA.

IIpuHIKII OTHOCUTEIIBHOCTH.

Kauenne nByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl € OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHII C IPOU3BEICHUEM
MAaccChl Tejla Ha €ro YCKOPEHHUE B UHEPLUAIBbHON CUCTEME OTCYETA.

PaBeHCTBO cHil, BOBHMKAIONIUX B PE3YJILTATE B3aUMOICHCTBUS TEI.

HN3mepeHne Mace no B3auMOACHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBIKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHH IBHKEHHUA Opycka I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCCHI.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

N3yuyeHnne ABUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON yepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddhduimeHnrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEeHUS.

N3ydenune nBuxKEHUS Tpy3a HA BaJTy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymaTenbHOe M BpamiaTeIbHOE JIBHKCHUE
TBEpAOro Teia. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cuil, IPUIIOKEHHBIX K TBEpIOMY Teiy. LIeHTp TsxecTH Tena.

YcioBus paBHOBECUS TBEPAOTO TEA.

YcroituuBoe, HeyCTOMYNBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEIIETUYAThIE KOHCTPYKIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBeCHSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne yciioBHiI paBHOBECHS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LleHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHHUH IIEHTPa Macc.

NMiynbe cuitbl 1 U3BMEHEHUE UMITYJIbCA TEa.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKMU. [IpencraBieHne o coxpaHeHUH
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIeHUE PaOOThI CHUIIBI.

MOIIHOCTH CUIIBI.

Kunetnueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepHUATbHON TOUKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHAasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprud Tejaa B OJJHOPOJHOM I'PABUTALIMOHHOM MoJe. [loTeHunansHas sHeprus tesna
B TPAaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpM WU BHe 1apa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI Te€J. 3aKOH COXPAHEHUS MEXaHUUECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymuM s HUAEaTbHOM KUAKOCTH KaK CJEICTBHUE 3aKOHA
COXpPAaHEHUS] MEXaHUYECKOU SHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE NBUKEHUE.

N3MepeHune MOILIHOCTH CHUJIBI.

N3meneHnue sHepruu Tea Mpu COBEPIICHUU PabOTHI.

B3aumHbie TipeBpalieHus KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNENCTBUM Ha TEJIO CUJIbI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu Mpu cBOOOTHOM IaJICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3mepenue nMimymnbca Tena no TOpMO3HOMY ITYTH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHEeHUs UMITYJIbCa MPU YIIPYTOM B3aUMOJAECHCTBUH.

N3mepeHrne KHNHETHYECKOW YHEPTUH TEJIAa IO TOPMO3HOMY MYTH.

CpaBHEeHUE M3MEHEHHUS OTEHIIMAIbHON YHEPTUH NPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIbl TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3NKa M TEPMOIAMHAMHKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. [lnddy3us. bpoyHOBCKOE MBHKEHHE. XapaKTep NBIKCHHS
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIAKOCTEH H
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJiesie. Macca u
pa3mepsl MoJiekyn (atomoB). KonuuecTBo BemectBa. [locrosnnas ABorapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOro ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCSI XaOTUYECKHU U HE B3aUMOJACHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkaia temneparyp KenbBuna). 3akon Jlamerona. M3omporiecchl B
UJeaqTbHOM Tra3e C IIOCTOSHHBIM  KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
MpeCcTaBIeHUE U30MPOIIECCOB: U30TEpMa, U30X0pa, n3obapa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATEIBHOTO TEIUIOBOTO JIBMXKCHHS MOJICKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKONU TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON dHEPTHEH MOCTYNaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydYeHre HAaHOMATEPHAJIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchbio pearbHOro OpOYHOBCKOTO ABUKCHUSI.

JNuddy3us xuakocTei.

Mogaens onbita HTepHa.

[IpuTs>keHne MOJIEKYI.

Mopenun KpucTajuiM4ecKuX pemeToK.

HaGmonenne u nuccneoBaHue U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

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

N3ydeHne wW30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BAHHE
1 poBoii TabopaTopun).

N3yueHune n30XopHOro mnpouecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHUYECKOW CUCTEMBI. BHENIHME U BHyTpeHHHE napaMeTpsl. [TapameTpsl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUCHHS BEJITUUNH, OMKUCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauwano TtepmoauHamuku. CamMoOnpou3BOJIbHAS — pellakcaius
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.



Mojgenp uOeAIbHOTO Ta3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHUN:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus IPUMEHUMOCTH 3TOW MOJENN: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMIepaTypbl. BeipaxeHue s BHyTPEHHEW HEPTUU OJHOATOMHOIO U E€aTbHOIO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHas pabora B TepMOJAMHAMUKE. Brruncnenue paboTel o rpaduky
rporecca Ha pV-auarpaMmme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepuieHuss pabotel.  KonBekius,
TEIUIONPOBOIHOCTh, U3JIyUYCHHUE.

KomnuecTtBo TemnoTel. TemmoéMKoOCTh Tena. YAeabHass U MOJsipHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHE Malepa. YienbHas TEIUIOTa CrOpPaHUs
ToruBa. Pacuér KonmumyecTBa TEIUIOTHI TpW  Temionepenade. I[lonstue o0
aguabaTHOM TIpoIiecce.

[TepBoiii 3aK0H TepMoaMHAMUKHU. BHyTpeHHss1 sHeprus. KonnuecTBo TenioTh
U paboTa Kak Mephl WM3MCHEHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CHUCTEMBI.

BTtopoii 3aKk0H TepMOAMHAMUKH J1J11 pAaBHOBECHBIX ITPOLIECCOB: YEPE3 3aJIaHHOE
PABHOBECHOE COCTOSIHUE TEPMOIAMHAMHYECKON CHUCTEMbI MPOXOAUT €IUHCTBEHHAs
aguabaTta. AOCOJIFOTHAsI TeMIleparypa.

BTtopoii 3ak0H TEpMOJITMHAMUKH /151 HEPaBHOBECHBIX ITPOIIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0MHOIO0 Tella K 0ojiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOTHBIX MPOIIECCOB.

[TpuHumne! gectBus TermoBbix MamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrareneil. TemioBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TexHuueckne yCTpOWCTBA W TEXHOJOTHMYECKUE MPOLECCHI: XOJOIUIbHUK,
KOHJUITMOHED, AW3CIbHBIA W KapOIOpaTOpHBIA JBUTATENN, TMapoBas TypOWHA,
MOJIyYEHHUE CBEPXHMU3KUX TEMIEpaTyp, YTWIH3ALMS «TEIUIOBBIX» OTXOJOB C
HCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIM3ALMS OMOOPraHUYECKOrO TOTUIMBA JIJIst
BBIPAOOTKH «TETUIOBOI» M AJIEKTPOIHEPTHH.

Hemoncmpauuu.

N3menenne Temmnepatypsl pu aanabaTHyecKoM PacIIupEeHUH.

BosnymiHaoe orauso.

CpaBHeHUE yAENbHBIX TEIIIOEMKOCTEHN BEIIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEHW SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomoi, npaKmuKym.

N3Mmepenne yaenbHON TEINIOEMKOCTH.

UccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIEPaTypbl KUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobwl.

[TapooOpazoBanue u koHaeHcanus. MicnapeHue u kurneHue. Y ieapHas TeniaoTa
napooOpa3oBaHMUsL.

HacepilieHHble ¥ HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH U IaBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT JIaBJICHUS B
AKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIKHOCTD.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctajuioB. [lnaBieHue W KpucTauu3auus. YJelbHas TEIIOTa IUIaBJICHUS.
CyO6numarnusi.

Hedopmarnuu TBEpHoro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacuiupeHue *KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTApMOHHU3M TEIUIOBBIX KOJIeOaHWN YacTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PACIIMPEHUs TeJl (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHME TENIOBOro OajaHca.

[ToBepxHocTHOe HaTsmKkeHHe. Ko hUIMEHT MOBEpPXHOCTHOTO HATSHKCHHS.
Kamumnspusie siBiienud. JlaBiieHue nmoa UCKpUBIEHHOW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKUE
KPHCTaJUIbl, COBPEMEHHBIE MAaTEPHUAIIBL.

Jemoncmpauuu.

TeroBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kunenue npy noHM>XK€HHOM J1aBJICHHM.

N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OMNBITHL ¢ MBUTBHBIMH TIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Mopenn HEHBIOTOHOBCKOM KHUJIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Ha6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3Mmepenue yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIEHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXXHOCTH BO3/yXa M OLIEHKa Macchl MapoB B
NOMEUIEHNUH.

N3mepenue koadPuiimeHTa NoOBEpXHOCTHOTO HATSKEHUS.

N3mepenne moayns FOwra.

HccnenoBanne 3aBucuMocTH  Jedopmaliii  pPe3UHOBOro oOpasua ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTtpu3auust Tell W €€ MpOsBIEHHUA. JJNEKTpUYecKuil 3apsa. /JlBa Buna
AJEKTpUYECKUX 3apsiAoB. [IpOBOAHUKHM, JHUAJIEKTPUKHM U  TMOJYNPOBOJIHUKH.
DneMEeHTapHBIN ANEKTPUUECKH 3apsi. 3aKOH COXpaHEHUS AIEKTPUUYECKOTO 3apsiaa.

B3aumoperictaue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Onekrpuueckoe noJie. Ero neiicTBue Ha 3J€KTPUUECKUE 3apsibl.

HanpspbkéaHocts  anekTpuueckoro  moss.  [IpoOGubrit  3apsa.  Jluawwm
HAIPSKEHHOCTHU AJIEKTpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIsl. Pa3HOCTh MOTEHUHANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrus 3apsiaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHunan anexkTpocTaTuyecKoro noiis. CBs3b HANPSKEHHOCTH MOJS U Pa3HOCTU
NOTEHIMATIOB [JIsl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK H
HEOJIHOPOHOTO).

[IprHIMI CyNIEpnO3UIINU AIEKTPUUYECKUX TTOJIEH.

[lone Toueunoro 3apsinma. Ilone paBHOMepHO 3apsikeHHOW cdepsl. [lone
PaBHOMEPHO 3apsDKEHHOTO 1o 00béMy mrapa. [lome paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBl JHHUN HANpPsHKEHHOCTH OSTHUX TOJEH W
SKBUIIOTECHIUAIBHBIX ITOBEPXHOCTEM.

[IpOBOTHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JlnaneKTpuku B AIEKTPOCTATUYECKOM oJIe. JnanexTpuyeckas
MIPOHUILIAEMOCTH BEUIECTBA.

KonpgencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopa.



[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe COeTUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrmxeHue 3apsKEHHOM YaCTULBL B OJHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M NIPUHIUIT JEUCTBUS 3JIEKTPOMETpA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens anekTpoctatrudeckoro reneparopa (Baun ne ['paada).

[TpoBOTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA IMTOCTOSTHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TIUIOCKOIO KOHJEHcCAaTtopa OT IUION[aau
MJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus AMEKTPUUYECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika U pa3psaka KOHJIEHCATopa 4epe3 PE3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpalilieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B SHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTHU MOTEHIIMAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€pE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCTBOBaHMS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hanpsixxkenue U u DJ1C é.

3akon OMa [ yyacTKa LeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COTPOTUBJIEHUS OJHOPOIHOTO
MMPOBOJHHUKA OT €ro JJWHBl W IUIOMIAJAW MOMNEPEYHOTO CEUYCHUS. Y AEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

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

Pabota snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOr0 TOKa. TeruioBass MOLIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJ1C n BHyTpeHHEE CONPOTUBICHUE HUCTOUHUKA TOKA. 3aKOH Oma J1sl TOJTHOM
(3aMKHYTOM) sJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTtkoe
3aMbIKaHUE.

Konzaencarop B 11enu nocTOSIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IIIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HApsIKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA OT HANPSHKEHUSA JIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTHUBICHUS LUIUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IJIOIIAA TIONIEPEYHOr0 CEYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS P MTOCTOSHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIKkaHUE TraJIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco06sI coenMHEeHUsT NICTOYHUKOB Toka, D/[C 6atapeii.

NccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKIY MOJI0CAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre cMEMIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBICHUS TPOBOJIHUKOB.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUA IS JIAMIIBI
HaKaJINBaHUSI.

VYBenuueHue npenesia u3MepeHus amnepmMerpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHMYECKOTO 3JIEMEHTa OT BPEMEHU
IIpY KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pa3HOCTH NOTEHIHAIOB MEXKTY MOJHOCAMHA UCTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOM MOIIHOCTU MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckas MPOBOAUMOCTh  PA3JIMYHBIX  BELIECTB.  DJEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHHS] METAJUIOB OT
temneparypsl. CBEpXIpPOBOAUMOCTD.

DIIEKTPUYECKU TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



[TonynpoBogHUKWU. CobOcTBeHHas 151 pUMECHas MPOBOJUMOCTD
noynpoBoAHUKOB. CBoiCcTBa p—n-niepexona. [lomynpoBogHUKOBBIE PUOOPHL.

DJIEKTPUYECKU TOK B JJIEKTPOJIUTAX. DJIEKTPOJIUTHUYECKAS] ITUCCOLMALIMSL.
DnekTponus. 3akoHbl Papajes A1 FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monnus. [nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: Ta3opaspsiaHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UCTOP, (HOTOANOI, CBETOIUO/, TaJIbBaHUKA, pa)UHUPOBAHNE MEJIH, BBITIJIABKA
AJTIOMUHUS, JJEKTPOHHASI MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTH COIIPOTUBJICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE 3JEKTPOJIUTOB.

3akoHblI 5ekTpoausa Papanes.

HckpoBoii paspsa U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomut, npaKkmuKym.

HaGmronenue snexktposnusa.

N3mepenue 3apsiia OJHOBAJIEHTHOI'O HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHOM XapaKTEPUCTUKHU JUOAA.

DU3NYEeCKUI MPAKTHUKYM.

CniocoObl m3MepeHus: PU3NYECKUX BEIMUMH C UCTIONH30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX U3MEPUTEITBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOJIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, MCCIEAOBAHUM  3aBUCHUMOCTEU
du3nuecknx BENMYMH, MPOBEPKA MPEIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIEPHUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

Me:xxnpeaMeTHbIe CBI3H.

Nzyuenue kypca ¢puzuku yriny0aéHHOro ypoBHs B 10 ki1acce oCymiecTBIsIeTCs
C YUYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypCcaMu MaTE€MAaTHKH,
Oumonoruu, XuMuu, reorpaduu U TEXHOJIOTUH.

Meosinpeomemmnoie noHaAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3nanuA: SABJICHUE, HAy4YHbIM (pakT, rumore3a, (pu3anyeckas BeIMYHMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1ad0paTOpusl.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas ¢yHKUUA,
napabona, runepbosa, ux rpadpuku 1 cBoiicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHMW3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKaloIIew cpesbl,
yTUIU3alusl OUMOOPraHMYECKOro TOIUIMBA [UIsi BBIPAOOTKH  «TEIJIOBOM» W
ANIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIpHAsh Macca, MOJIydeHHEe HaHOMAaTepHalloB, TEIUIOBbIE CBOMCTBa
TBEPABIX TeJl, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAIUIBI, HIEKTPUUECKHE CBOMCTBA
METaJJIOB,  JJEKTPOJUTUYECKAas  JTUCCOIMAIMs, TajbBaHUKA, AJIEKTPOHHAs
MUKPOCKOTIHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHMUECKHE KOHCTPYKIUH
(KpoHIUTENH, pelméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMs
MEXaHUKH B TEXHUKE (TUPOCKOIN, BOJOMET W JPYrHe), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, ObITOBON XOJOJWJIBHUK, KOHIULMOHEP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM YHUCJIE HAHOMATEpUaJOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allMuTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHble JIAMIIbI, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIAHETO OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHUSA Yy4eOHOro mnpeaMera «Duzuka
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUCKOTO OOIIECTBa, PACHIMPECHHUE XU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIIECCE peaau3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIIbHOM JIESTCIIbHOCTH, B TOM YHUCJIE B YACTH:

rPaKAAHCKOT0 BOCIIUTAHUS:



c(hOpMHUPOBAHHOCTH TPAKIAHCKON MMO3HUITMH 00YJAFOIIETOCS KaK aKTHBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPAJAUIMOHHBIX  OOIICYETOBEYCCKUX TYMAaHUCTUYECKUX U
JIEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTBH BECTH COBMECTHYIO JCSATCIBHOCTh B MHTEPECaX IPakIaHCKOTO
oOmiecTBa, y4yacTBOBaTh B CaMOYIpaBlIeHMM B 0Opa3oBaTeIbHOMN
OpraHu3allny;

YMEHHE  B3aMMOJICHCTBOBATh C  COIMAJBbHBIMH  WHCTUTyTaMH B
COOTBETCTBHH C UX QYHKIIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHOU ¥ BOJIOHTEPCKOM JIEATCITLHOCTH.

MATPUOTHIECCKOI0 BOCIIUTAHMUA:

c(hopMUPOBAaHHOCTH POCCUNCKOU TrpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOUIECHWE K TOCYJapCTBEHHBIM CHMBOJIAM, HOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBUKHU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'0O BOCITUTAHMA

C(l)OpMI/IpOBaHHOCTI) HPaBCTBCHHOT'O CO3HAHUA, S TUUCCKOT'O ITOBCICHUA,
CIIOCOOHOCTD OOCHUBATH CUTYAIIUIO U IPUHUMATh OCO3HAHHBIC PCUICHUA,
OPUCHTUPYSACH Ha MOPAJIbHO-HPABCTBCHHLIC HOPMBI MU LHCHHOCTH, B TOM
YHUCJIC B ACATCIIBHOCTH y‘IéHOFO;

OCO3HAaHHUC JIMYHOI'O BKJIala B IIOCTPOCHUC YCTOfIQHBOFO 6y,ZIy1_Il€FO.

ICTETHYIECCKOIo BOCIINTAHHUA:

ACTETHUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl O3CTETUKY HAY4YHOTO
TBOPUYECTBA, MPHUCYIIEro Gu3ndeckoil HayKe.

TPYA0OBOI'0 BOCTIMTAHUS:

MHTEPEC K pa3uyHbIM cdepam npodhecCuoHATBHON NeaTeTbHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (U3UKON U TEXHUKOW, YMEHHE COBEPIIAaTh OCO3HAHHBIN
BbIOOp Oymymieit mpodeccuu U peanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHbI,

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHHIO U CAMOOOPa30BaHUIO B 00JIaCTH
(bU3UKY HA TIPOTSKEHUU BCEH KU3HU.

IKOJOIrH49€CKOoro BOCMuTaHu:

c(hOpMHUPOBAHHOCTh AKOJOTHYECKON KYIbTYphI, OCO3HAHHE TII00ATBHOTO
XapakKTepa HKOJIOTUUECKUX MpoOIeM;

IJTAHUPOBAHUE W OCYIIECTBICHUE JECUCTBHUM B OKPYXXAaKOUIEW cpeae Ha
OCHOBE 3HAaHMS LIEJIEN YCTOMYMBOIO Pa3BUTHSI YEIIOBEYECTBA;

paclIMpEeHUe OIbITa JIESITEIBHOCTH 3KOJOTMYECKOW HAIpPAaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 PU3HKE.

HCHHOCTH HAYYHOI'O ITIO3HAHUA



c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAay4HOH AEsATeNbHOCTH, FOTOBHOCTh B IpoLiecce
U3y4eHUs] (PU3MKU OCYLIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHAUBUYAIHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

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

CaMOCTOATENbHO  (OpPMYIUPOBaTH U  aKTyaJM3UpOBaTh  IpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNsITh LENU ACSTeNbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JOCTHXKEHUS;

BBISBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B PacCMaTPUBAEMbIX
(bu3MUECKUX SABICHUSX;

pa3pabaTbiBaTh IUIAH PEIICHUs MPOOIeMbl ¢ YUETOM aHaIM3a UMEIOIINXCS
MaTepHUAJIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBbI B JE€ATEJIbHOCTb, OIIEHUBATH COOTBETCTBUE
pPE3yIbTATOB LIEJISIM, OLIEHUBATh PUCKU MOCJIEACTBUN NEATEIbHOCTH;
KOOPJMHUPOBATh M  BBINOJHATH pabOTy B YCIOBHSX pEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBble ucciieoBaTeJLCKUE JeHCTBUA:

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIIFOUYECBBIMU TOHATUSIMU M METOAaMU
bu3UIeCcCKON HAYKH,

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATEIHLCKOM u MIPOCKTHOMN
NEeATeIbHOCTH B 00JlacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pelIeHus 3a1ad  (U3NIECKOro
COJICpKaHMsl, IPUMEHEHHIO PA3IMIHBIX METOIOB ITO3HAHNS,

BJIAJETh BHJIAMH JICATEIBHOCTH IO IIOJYYCHHIO HOBOT'O 3HAHHUS, €r0
UHTEPIPETAIlMU, MPeOOPa30BaAHMUIO M IPUMCHEHHIO B PA3IMUHBIX YUeOHBIX
CUTyaIlsAX, B TOM YHCJIE MPU CO3JAaHUU YYEOHBIX IPOCKTOB B 00JACTH
busnky;

BBISIBIIATh TPUYMHHO-CJICACTBCHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajady,
BBIABUTATh THUIOTE3y €€ peImIeHWs, HaXOAUTh apryMEHTBI IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKJICHHM, 3aJ1aBaTh MMapaMeTPbl U KPUTCPUHU
pelieHus;



AaHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTUYECKU OLEHUBATH UX TOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHE B
HOBBIX yCJIOBUSAX;

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

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;
BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33]1a4H, JIOMYCKAIOLIME abTePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIa/I€Th HABBIKAMHU MOJIyYeHUS] HHPOpMaluK (GU3NUECKOT0 COACPKaHUS U3
UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATh IOUCK,
aHalIM3, CHCTEMATHU3alMI0 M HHTEPHpeTalnio UHQOpPMALUU Pa3IUYHBIX
BUJIOB U (DOPM IMpeICTaBIICHHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OPMAIINU;

UCIIOJIB30BaTh CpEJCTBA HMH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHu3allMOHHBIX 3a7a4 C COOJIOJEHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MpaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOT0 COJEpKaHMUS B PA3NMUHBIX (popmaTax ¢
yu€TOM Ha3HAayeHUs HHPOpMAlUU U IIEJIEBOM ayJauTOpUH, BbIOHMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3ALIUN.

KomMmyHuKaTHBHBIE YHUBEPCcAIbHbIE YUeOHbIe 1eificTBHUS:

OCYIIECTBIIATh OOIIEHHEe Ha Yypokax (HU3MKKM H BO BHE-ypOUHOU
NEeSTETHHOCTH;

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

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAH/THON ¥ MHINBUTyaIbHON
paboTHI;

BBIOMpATh TEMATHKYy U METOJIBI COBMECTHBIX ACHCTBUU C y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKIOTO WICHA KOJIJICKTHBA;

NPUHUMATh II€IM  COBMECTHOW JESATENbHOCTH, OpPTraHW30BHIBATH U
KOOPJIMHUPOBATh JEUCTBHS TO €€ JOCTHKEHHUIO: COCTAaBJISTh IUIaH



NEUCTBUH, pacnpelesaTh POJIU ¢ YYETOM MHEHUN yYaCTHUKOB, OOCYXK1aTh
PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4yeCTBO CBOETO BKJIAJA U KaXKJOTO yYaCTHHKAa KOMAaHIbI B
o0 pe3yabTaT o pa3padOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLICHUBATh WACU C IO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETHYECKOE IOBEACHHUE B Pa3IM4YHBIX
CUTYalUsIX, MPOSBISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIUATUBHBIM.

PeryiisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eHCTBHS
Camoopranusanus:

CaMOCTOSITEILHO OCYIIECTBIIATH MO3HABATEIIBHYIO ICSITEIHHOCTh B 001aCTH
(bU3UKM U aCTPOHOMUHU, BBISBIATH MPOOJIEMBI, CTAaBUTh U (HOPMYJIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOATEIBHO COCTABJIATH IUIAH PEIIEHUS PACYETHBIX U KAUYECTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUSI TIPAKTHYECKON PabOThI C y4ETOM HUMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEATIOUYTCHHH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsM;

pacuIupsTh paMKH y4eOHOTO NMpeIMeTa Ha OCHOBE JTUYHBIX MPEATIOUTCHUH;
JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ceO0s
OTBETCTBEHHOCTbD 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JIPYAUIMH B 00JacTH
(GU3MKHU, MOCTOSHHO MOBBHINIATH CBOW 00pa30BaTENbHBIM M KYJIBTYpPHBIN
YPOBEHb.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB H
OCHOBAHUM;

UCITOJIB30BaTh MPUEMBI pePIICKCHUHU IS OIICHKH CUTYaIllH, BEIOOpA BEPHOTO
pelIeHUs;

YMETh OILICHUBATh PUCKA M CBOCBPEMEHHO NMPUHUMATH PELICHUS N0 UX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M apryMEHTBhl JPYTMX IpPU aHaIu3€ pe3yJIbTaTOB
JIEATSIILHOCTH;

MPUHUMATH ceO0sl, MOHUMAas CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NpUHUMAaTh MOTHBBI M apPTyMEHTBHl JIPYTHX MpPW aHAJIW3E€ pPE3yJIbTaTOB
JIEATSIILHOCTH;



MPU3HABATh CBOE MPaBO U MPABO APYTHX HA OIIMOKH.

B mpomecce mocTMKEHUST JIMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMEI T10
buzuke s ypOBHS cpeaHero oOimero o0pa3oBaHUs Yy 00y4aroImMXCs

COBEPIIEHCTBYETCS AMOIMOHATLHBIH WHTEIUIEKT, TIPEIOTar afOIIHA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  MOHUMATh  CBOE

SMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAINlPaBJICHUS pPa3BUTUSL COOCTBEHHOU
AMOIIMOHATIBLHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETyJIUPOBAHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEACHHUE, CIIOCOOHOCTh AJaNTHPOBATHCS K
ASMOIIMOHATIBHBIM HU3MEHEHUSIM U TMPOSIBISATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOLIEH CTPEMJICHUE K JIOCTHXKEHUIO LIeNU
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHUE JEHCTBOBATh, UCXOMS U3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH  CIMOCOOHOCTh TOHUMATh  3MOLMOHAIBHOE
COCTOSIHUE JPYTMX, YUYWUTHIBATH €ro IMpH OCYIIECTBICHUU OOIIEHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U COMIEPEKUBAHUIO;

COLIMAJbHBIX  HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTb  BbICTpauBaTh
OTHOILEHUSI C JAPYTUMH JIOAbMH, 3a00TUTHCS, MPOSBIATH HMHTEpPEC HU
paspemniatb KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 10 knacce npeaMeTHbIE pe3yJIbTAThl HA YTIIYOJIEHHOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MOHUMATh podb (QU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
AKOJIOTUYECKOM, COLMAIbHOM M ATUYECKOW cdepax IeAaTebHOCTU
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOW KapTHHE MUPA,
3HAQYEHUE OINUCATEIIbHOM, CHUCTEeMAaTU3UPYIOIIEeH, OOBSICHUTENbHOU U
MPOTHOCTUYECKON  (QyHKIMKA  (QU3NYECKOM TEOpUHM —  MEXaHUKH,
MOJICKYJIIPHOW (PU3UKU ¥ TEPMOJMHAMHKHU, POJb (HU3MUECKOW TEOPHH B
dbopMHUpOBaHUY TIPEICTABICHU 0 (U3HUUECKONW KApTUHE MUPA;

pa3inyaTth yCIOBUSI IPUMEHUMOCTH MOJieel (PU3NUeCKuX TN U MPOIECCOB
(siBJIeHUI): MHEpUUalIbHAasl cUCTeMa OTCYETa, aOCOJIIOTHO TBEPIOE TEO,
MarepualibHasi TOUYKa, PaBHOYCKOPEHHOE JIBXKEHHE, CBOOOJHOE MajeHuE,



abcoyIIoTHO yripyrasi aedopmaius, aOCONIOTHO YIPYroe U abCONIOTHO
HEYIIPYro€ CTOJIKHOBEHHMS, MOJEIU rasza, KUIKOCTH M TBEPIOrO
(KpUCTAJUIMYECKOT0) Tella, uealbHbIN ra3, TOYCUHBIH 3apsiji, OAHOPOIHOE
AIEKTPUYECKOE TIOJIE;

paznuyarh yCJIOBHUS (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIBb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh W OOBSACHITH MEXaHMUECKHE TMPOIECChl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI M 3aKOHBI MEXaHUKH (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JABWIKECHUS, (HOPMYJIbl KUHEMATHKHA PaBHOYCKOPEHHOTO
NBIDKCHMSI, TpeoOpazoBaHus [amwiies mjisi CKOPOCTH U TEPEMEIICHHUS,
3akoHbl HbIOTOHA, TPUHLMUI  OTHOCUTENBHOCTH ['anmuies, 3aKoOH
BCEMHUPHOIO TATOTEHHMS, 3aKOHbI COXPAHEHUSI UMIYJIbCA U MEXaHUYECKOU
SHEPIuH, CBsI3b PAOOTHI CHUJIBI C M3MEHEHUEM MEXaHWYECKOW JHEpPTruu,
YCJIOBUS paBHOBECHS TBEPJAOro Teja), MpPU ITOM HCIOIb30BATh
MaTeMaTUYECKOE BhIPAKEHHUE 3aKOHOB, YKa3bIBaTh YCIOBUS TPUMEHUMOCTH
dbu3uYecKUX 3aKOHOB: TpeoOpazoBaHui ['anuies, BTOPOro M TPETHErO
3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHHSI UMITYJbCa M MEXaHUYECKOM
SHEPI'uM, 3aKOHA BCEMHPHOTO TSATOTEHHS;

aHAIM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBICHUS, UCTIONb3YS
ocHoBHBIe TmoNokeHUsT MKT u 3akoHBI MOJEKyISIpHOM (QU3NKKH U
TEPMOJMHAMUKHN (CBA3b JIABJICHUS HJCAIBHOTO Tra3a CcoO CpeaHel
KUHETUYECKOW JHEPrueu TEIUIOBOIO JBHKECHUS M KOHUEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpaTypbl BEUIECTBA CO CpPEOHEW KHUHETHYECKOMN
SHEPruei TEIIOBOrO ABUYKEHHUS €T0 YacTHUll, CBS3b JABJICHHS UACATbHOTO
raza C KOHUEHTpaUMEd MOJEKYJl U €ro TeMIIepaTypoi, YpaBHEHHUE
MenneneeBa—Knamneipona, TEpBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHHMsI PHEPIHM B TEIUIOBBIX MPOIECCAX), IPU ITOM HUCIIOIb30BaTh
MaTEeMaTHYECKOE BbIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MeHneneeBa—KnanelipoHa;

aHAJM3UPOBATL U OOBSACHATH DJIEKTPUUECKUE SBJICHUS, MCIOJIb3Ys
OCHOBHBIE€ TIOJIOKEHUSI M 3aKOHBI JIEKTPOJAMHAMUKHU (3aKOH COXpPaHECHUS
3JIEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, MOTEHIUATIHOCTh
3JIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJieil, mpu 3TOM yKa3biBas YCIOBUS NpUMEHUMOCTH 3akoHa Kyrnona, a
TaK)K€ MPAKTUYECKH BaXKHbIE COOTHONIEHHWsS: 3aKOHbI OMa sl ydacTka
Henu W JJs 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH J[oyns—Jlenna,
npaBuiia Kupxroda, 3akonsl @apajes 11l 3JIEKTPOIn3a);



ONMKCHIBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, HCIOJIb3YyS BEIMYHMHbI:
NepeMeIIeHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TeJla U CUCTEMBI TEJ, CHUJIA,
MOMEHT CHUJIbL, IaBJICHUE, TIOTEHIIUAIbHASI SHEPT U, KHHETUYECKasl SHEPIUs,
MEXaHU4ecKasi SHeprusi, paboTa CUIIbl, HEHTPOCTPEMUTENBHOE YCKOPEHHUE,
CWJIa TSDKECTH, CHUJla YOPYIOCTH, CHUJIa TPEHMs, MOILHOCTb, 3HEpPrus
B3aMMOJIEHCTBUS Tena ¢ 3eMIIEN BOJIM3H €€ MOBEPXHOCTH, SHEPT Ul yIPYTron
nedopMaly MpYy>KUHbBI, KOJIMYECTBO TEIJIOThI, a0COJIIOTHASI TEMIIepaTypa
Tena, paboTa B TEPMOAMHAMUKE, BHYTPEHHSS DSHEPrUsl HUICAIbHOIO
OJIHOATOMHOTI'0 Ta3a, paboTa UAEaIbHOTO ra3a, OTHOCUTEIbHAs BIAXKHOCTh
Bo3ayxa, KIIJ uueanbHOro TErIOBOrO ABUTATENs; AJIEKTPUUECKOE MOJie,
HANPsLDKEHHOCTD 3JIEKTPUYECKOTO TMOJIsl, HAMPSKEHHOCTD MOJS TOYEUHOTO
3aps/ia WM 3apsHKEHHOrO IIapa B BaKyyMe€ U B JIUAJIEKTPHUKE, MOTEHIIMAI
ANEKTPOCTATUYECKOTO MO, PA3HOCTh MOTEHIMAIOB, AJIEKTPOABUKYILAS
CWJa, CWJIa TOKa, HaNpsHKeHHWEe, MOLTHOCTh TOKa, AJIEKTpUUYecKas EMKOCTh
IUIOCKOTO0  KOHJAEHcAaTopa,  CONPOTHBIEHHWE  ydacTKa  Lemu  C
MOCJIEIOBATENIbHBIM U MapaJJIeIbHBIM COCTMHEHUEM PE3UCTOPOB, IHEPTHUS
AIEKTPUUECKOTO OIS KOHACHCAaTOPa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
MEXaHMYECKOE JBUKEHUE, TEIUIOBOE [IBIKEHHWE YaCTHI[ BeIlecTBa,
TEIUIOBOE paBHOBecHe, OPOYHOBCKOE NBUKEHHUE, Nuddy3us, ucrnapeHue,
KUTICHUE U KOHJCHCAIMS, TUIABIICHUE M KPUCTAILTU3AIIMS, HATIPABICHHOCTD
TEIUIONEepeIauu, dIEKTPU3ALMS TeJ, SKBUMOTEHIUAIbHOCTh MOBEPXHOCTU
3apsHKEHHOTO TTPOBOTHUKA;

IPOBOAUTH UCCIIEIOBAHKIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
JPYToi ¢ UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, TPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHPOBATH pE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYecKUX BEIMYMH B BHUAC TpaduKOB ¢ YIETOM aOCONOTHBIX
NOrPEIIHOCTE  U3MEPEHUM, JeJaTh  BBIBOJABI [0  pe3yJibTaraM
UCCIIEI0BaHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpeHHUs (U3MUECKUX BEJIUYUH, NPU ITOM
BBIOMpATh ONTUMAIbHBIA METOJ] U3MEPEHMsI, OLIEHHBAaTh a0COJIIOTHBIE U
OTHOCUTENBHBIE MOIPEUTHOCTH MPSMBIX U KOCBEHHBIX N3MEPEHUM;
IPOBOAUTH OIBITHI MO MPOBEPKE MPEMT0KEHHOW TMITOTE3bI: IUIAHUPOBATH
JKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3HPOBATh
NOJIyYEHHBIE PE3YJIbTAThl W JENaTh BBIBOJ O CTAaTyce IPeIIOKEHHON
TUIOTE3bI;

co0ro1aTh MpaBuia 6€30MacHOro Tpy/ia Ipy MPOBEACHUN UCCIIEIOBAHUN B
paMKax  y4yeOHOTO  JKCHEpUMEHTa,  MpakTHKymMa H©  y4eOHo-



HCCJIEN0BATEIIbCKOM M IPOEKTHOM JEATEIIbBHOCTH C MCIIOJb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOro 000PYI0BaHHS;

pematb pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HEABHO 3aJaHHOMN
dbu3uYecKoi MOJENIbI0: HA OCHOBAHWHW aHaliM3a YCJIOBHUSI OOOCHOBBIBATh
BbIOOp (u3nMueckoil MojaenH, OTBeuaroniel TpeOOBaHUAM 3ajlayd,
IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MTOCTYJIAThl PU3HUECKUX
TEOPUM MpPU HMCTOJIb30BAHUM MAaTEMAaTHUUYECKUX METOJOB PEICHMs 3ajiad,
POBOJIUTH PAcu€Thl HA OCHOBAHUM MMEIOIIMXCS TaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJIbI PEIICHUS ¢ YYETOM IMOTYyUYSHHBIX
pE3yIbTATOB;

pemiath KadyeCTBEHHbIE 3ajJaud, TpeOylolue NPUMEHEHUS 3HAaHUM U3
pPa3HBIX pa3aeoB Kypca (PU3MKHU, a TaKKe MHTETPAllMK 3HAHUN U3 IPYTUX
pPEAMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
IEMOYKY PAaCcCyXKJICHUH C OMIOPOH HA M3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIB30BaTh TEOPETHYECKHUE 3HAHUS JJIsI OOBIACHEHUS OCHOBHBIX
MPUHITUIIOB PAOOTHI K3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB;

NPUBOJUTH MPUMEPHI BKJIaJ1a POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAIM3UPOBATH M OIIEHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOICTBEHHOM
JESITEIbHOCTH 4YEJIOBEeKa, CBS3aHHOW € (DU3MYECKUMHU TMPOILIECCAMH, C
MO3UIIMKA IKOJIOTUYECKON O€301TaCHOCTH, MPEICTABICHUIN O PallMOHAIFHOM
IPUPOJONOJIB30BAHUM, @ TAK)KE PAa3yMHOM HCIOJb30BAHUU JTOCTHKEHHI
HAyKd M TEXHOJOTHM MJi1 [JAJIbHEHUIIEro pa3BUTUSA YEJIOBEUYECKOTO
00I1IeCTBa;

NPUMEHSTh Pa3ju4HbIe CIOCOObI paboThl ¢ MHpOpMaNUe (U3NIECKOTO
COIEepKaHUsI C WCIOJIB30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUH, TIPH STOM HCTIOIB30BaTh COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU IS TIOMCKA, TEpepadOTKM W TPEAbSIBICHHUS Y4eOHOU W
HAYYHO-TIONYJISIPHON MHGOPMAINH, CTPYKTYPUPOBAHHS U MHTEPIPETAIIUN
uHGOpMAINK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHaJTU3HPOBATH  MOJydyaemMyr  HMH(pOpMalMil0 UM OUEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(POpMALINY;

POSIBIISTH OpraHU3alMOHHbIE u MO3HABATEIbHbIE YMEHUS
CaMOCTOSITEJILHOIO IPUOOPETEHHSI HOBBIX 3HAHUI B MIPOLIECCE BHITIOJIHEHUS
MPOEKTHBIX M y4eOHO-UCCIE0BATEIBCKUX PA0OT;



paboTaTh B TPYIIE C KCHOJHEHHEM pa3JIUYHBIX COIMAJIBHBIX POJICH,
IJIAHUPOBATh Pa0OTy TPYMIbI, PAMOHATBLHO PACHPEAeIsITh ACTEIbHOCTh
B HECTAHJAPTHBIX CUTYyallUsX, aJICKBAaTHO OILIEHUBATh BKJIAJ KaXKJIOro W3
YYaCTHUKOB IPYMIbI B PEIICHUE PacCMaTPUBAEMOIl TPOOIEMBI;

IPOSIBISATh MOTUBAIIMIO K OyAyiei npodecCHOHATIbHOU IeATeIbHOCTU 10
CIENUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TPOQuIIs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
1.1 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnnamuka 10 1
2.3 CraTtuka TBEpIOTO TENa 5
2.4 3aKOHBI COXpPAHEHHUSI B MEXaHUKE 10 1
Hroro no pazneny 35
Pa3znen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU 15 1
3.2 Tepmoaunamuka. TemnioBbie MalIMHbI 20 1
33 ArperatHble cocTosiHUS BeniecTBa. Da3oBbie 14 |
' HEePEXO b
Hroro no paszneny 49
Pazpnen 4. QJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE T0JIE 24 1
4.2 IToCTOSTHHBIN dIEKTPUYECKUN TOK 24 1




4.3 Toxu B pa3nu4HbIX cperax 6
Hroro no pazgeny 54
Paszen 5. ®PU3HMUECKHWI MPAKTUKYM
5.1 Pu3NYEeCKUN NPAKTUKYM 16 16
Hroro no pazgeny 16
Pe3epBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®uszrka — pyHIaMeHTaJIbHas HayKa O
pUpoie

Hayunb1ii MeTO1 MO3HAHUS U METObI
nccaenoBaHusl GU3NIECKUX SBICHUI

DKCIEPUMEHT U TEOPHUA B MPOIIECCE
no3HaHus npupoapl. Habmonenne u
IKCIIEPUMEHT B (hH3HKE

Crioco0Ob1 u3MepeHus GPU3NIECKIX
BEJIMYUH

AGCOIOTHAS M OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUN (PU3NYECKIX
BEJTUYMH

MopenupoBanue B pusuke. Poibs u mecto
¢uzuku B GOpMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B IPAKTHYECKON
JEeSITeNbHOCTH JIIOCH

MexaHuueckoe JBMKCHUE. Cucrema
orcueta. OTHOCUTEIIHLHOCTD
MCXaHHUYCCKOI'O ABUXKCHU . HpﬂMaﬂ n
06paTHa51 3aJa49u MCXaHUKH




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

PaBHOMEpPHOE IPAMONIMHEWNHOE IBHKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JIBM>KEHUS

10

CrnosxeHure nepeMenieHnii 1 CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMepHoe nBmxeHne. MroHoBeHHast
CKOpocCTh. Yckopenue. [Ipsamoinmueitnoe
ABHUXKXCHUE C TOCTOSAHHBIM YCKOPCHUEM

12

I'padmyeckoe onucanue NpSIMOIUHEHHOTO
JIBM)KEHUS C IOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoe majienne. Y CKopeHue
cBOOOHOTO MaJeHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BpEMEHU M UX TpaduKu

14

JIBukeHue Tena, OpoIIeHHOTO MO YTIIOM
K TOPU30HTY

15

KpuBonuneiiHoe nBrokeHue. [[BrmKeHne
10 OKPY)KHOCTH. YTJIOBas U JIMHEHHAsI
ckopocTs. [leproa u yacTora.
LleHTpOCTPEMHUTEIILHOE U TIOJTHOE
yCKOpEHHe

16

KonTponsHas pabota o Teme
"Kuuemartuka"




IIepsblii 3ak0oH Hprotona. Hepuuanbubie
cucremsl orcuéra. [IpuHuun

17 OTHOCHUTEIIBHOCTH [ anmuies.
HeunepunansHbie CUCTEMBI OTCUETA

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

19 Bzanmopericteue Ten. Tpetnii 3akoH
HeroTona

20 [Ipunnun cynepno3uruu cui. Pemenne
3aJla4 Ha MpUMeHeHre 3akoHOB HeloToHa
3aKOH BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh TPABUTALIMOHHON U
MHEPTHOMN MaccChl

2 Cuna TsDKecTH M ycKopeHue cBoOOHOTO
MaJIeHUs
JIBukeHne HeOECHBIX Tel U UX

23 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMMYECKasi CKOpOCTbh. 3akoHbl Kernepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUzbl cui

25 TpeHus. [IBuxkeHue B KUAKOCTH U rase C
Y4€TOM CHJIbI COITPOTUBIICHUSI CPE/IBI

26 JaBnenue. ['uapocrarnueckoe JaBicHUE.
Cunna Apxumena
AGCOIOTHO TBEPIOE TEIO.

27 ITocTynarensHOE U BpalaTesibHOE

ABUIKCHUC TBCPAOT'O TCJIa




28

MoOMEHT CHIIBI OTHOCHTEIEHO OCH
BpaieHus. [linevo cumbl

29

CrnosxeHune cuil, IPUIOKEHHbBIX K
TBepaoMy Tery. LleHTp TspkecTH Tena.
YcnoBus paBHOBECHS TBEPIOTO Tea.
Bunasl paBHOBECHS

30

Pemenne 3amau

31

KonTponsHas pabora o teme
"Muunamuka. CtaTtuka TBEpIOTO Tena"

32

NMnynbc MaTepHabHONW TOYKH, CUCTEMBI
MaTepuaibHbIX To4ek. LlenTp macc
CUCTEMBI MaTEpPHAJIbHBIX TOUYEK. Teopema
O JIB)KEHHMHM LIEHTpa Mace

33

NmMmynbe critbl 1 U3BMEHEHUE UMITYJIbCa
Tesa. 3aKOH COXPaHCHUsI UMITYJIhbCa.
PeaktuBHOE NBIKCHUE

34

MoOMEHT uMIy/Ibca MaTepPUATbLHON TOUKH.
[IpencraBienue o COXpaHEeHUU MOMEHTA
HMITYJIbCa B LEHTPAJIbHBIX MOJISIX

35

Pemrenue 3agau

36

PaGora cuibl Ha MaoM U HA KOHEYHOM
nepemeneHuu. ['padguueckoe
npecTaBieHne paboThl CHUiIbl. MOIIHOCTh
CHJIBI

37

Kunernueckas sneprus. Teopema 00
U3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHAIBbHON TOUKH




38

[ToTeHIManpHbBIE U HEIOTEHIIUAJIBHBIE
cuisl. [loteHnumansHas seprusa. Bropas
KOCMHUYECKasi CKOPOCTb

39

Tperbsa kocMuyeckasi ckopocTb. CBsI3b
paboTHI HEMTOTEHITUATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON DHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUn

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepHymnu s uieanbHOM
HKHUJKOCTH

41

KonTtponbHas padoTa o Teme "3aKoHbI
COXpaHEHUs B MEXaHUKe"

42

Pa3BuTure npenacraBieHuii o0 Ipupoie
Ter1oThl. OcHOBHBIE NoJI0KeHust MKT.
Juddysus. BpoyHoBckoe nBrKeHnE

43

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

44

Macca u pa3Mepbl MOJIEKYJT (AaTOMOB).
KomnuaectsBo BemectBa. IlocTostHHAs
ABoraapo

45

Temnepatypa. TennoBoe paBHOBeCHE.
Ikana Lenbcus

46

Pemenue 3amau

47

NneansHbiii ra3. I'a30BbIe 3aKOHBI

48

Ypasuenue Menaeneena-Knaneilipona.
Pewrenue 3anau




49

AbcomoTHas TeMieparypa. 3aKkoH
JanproHa

50

I/I3OHpOII€CCI)I B NACaJIbHOM ra3€ €
IIOCTOSAHHBIM KOJIMYCCTBOM BCIICCTBA

51

I'paduueckoe mpeacraBieHne
M30TIPOIIECCOB: U30TEPMa, U30X0Pa,
nzobapa

52

OcnoBHoe ypaBHeHne MKT

53

Pemenne 3amau

54

CBs13b a0COTIOTHON TeMIIepaTyphbl
TEPMOANHAMHYECKON CUCTEMBI CO
CpeaHEeN KUHETUYECKON dHEepruen
MOCTYNATENBbHOTO TETJIOBOTO JIBUKEHUS
€€ yacTuil

55

O0001IeHre U cUCcTEMAaTU3aINS 3HAHUN
no teMe "Ocuosel MKT"

56

KonTtponpHas padota o reme "OCHOBBI
MKT"

57

TepMoauHamMuyeckas cucrema. 3ajlanue
BHEIIHUX ycioBul jyuist 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 TEINIOBOMY PABHOBECHIO




59

Mogeins ueanpHOTO ra3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
IIPUMEHUMOCTH ITOU MOJIENH

60

YpaBuenne MeHneneena-Kianelipona u
BBIpaKEHUE 11 BHYTPEHHEN SHEPruu

61

BeIpaxenue 11 BHyTpEHHEN SJHEPrUn
OJIHOATOMHOTO HJICAJIBHOTO Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

62

DnemeHTapHas paboTa B TEPMOJMHAMHUKE.
Brruncnenue paboTel o rpaduky
npouecca Ha pV-auarpamme

63

Tennonepenada kak croco0 M3MEHEHUS
BHyTpeHHe# 3Heprun T]| cuctemsr 6e3
COBEPILICHHS pabOTHI

64

KonBekmus, TermionpoBOIHOCTb,
M3ITyYCHHUE

65

KommuectBo Temorsl. Temno&éMKoOCTh
Tena. Y nenabHas U MOJISIpHAs
TEII0EMKOCTH BeELleCTBA. Y AeIbHAs
TEIJIOTa CTOPAHMS TOTLIMBA

66

Pacuér xonmruecTBa TEIIIOTHI NTPU
Terionepeaaye

67

[Tonsarue 06 anrabaTHOM TIpoIIecce.
[IepBrIil 3aKOH TEPMOAMHAMUKHU

68

KonnuecTBo TemnoTs! 1 paboTa Kak MephbI
U3MeHeHUs BHyTpeHHel sHepruun T /1
CUCTEMBI




69

BTopoii 3aKOH TEpMOAMHAMUKY IS
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpatumocTs mpupoaHbIX
MIPOLIECCOB

70

[TpuHIUIIBI AEACTBUS TEIJIOBBIX MAIIWH.
KII

71

MaxkcumanbHoe 3HaueHue KITJ. [ukn
Kapuo

72

Pemenne 3amau

73

DKOIOTUYECKHE ACIIEKTEI HCITOJIL30BaHUS
TEIUIOBEIX IBHUTAaTeleil. TemmoBoe
3arpsI3HEHUE OKPYKAOLIEH CPeJIbl

74

Pemenue 3agau

75

O00011IeHre U cucTEMaTU3aNs 3HAHUN
no teme "Tepmoaunamuka. TennoBsie
MaIIuHe"

76

KonTtponsHas padoTa o treme
"TepmoanHamuka. TernaoBble MallIuHb"

77

[TapooOpa3zoBanre U KOHICHCAIIHSL.
Hcnapenue u kumnenue. Y aenbHas
TEIJI0Ta MmapooOpa3oBaHUs

78

HacrllenHpie 1 HeHACHIIICHHbBIC I1aps.l.
KadgecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
JAaBJICHUA HACBIICHHOTI'O I1apa OT
TEMIICPATYpPhI, UX HE3ABUCUMOCTL OT
00BEMa HACBhIIICHHOTO I1apa.
3aBUCHMOCTD TEMIICPATypPhbl KUIICHUA OT
JaBJICHHUA B ) KUAKOCTHU




Brnaxxnocts Bo3yxa. AGCOIIOTHAS U

7 OTHOCHTEJIbHASI BIIAXKHOCTh

80 Pemenue 3amau
TBépnoe teno. Kpucramnmueckue u

81 amop(dHbIe Tera. AHU30TPOIHUS CBOMCTB
KpUCTAJIIIOB

2 [InaBnenue u KpucrauM3anus. Y aeabHas
TeruioTa miasyeHus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTskenue

83 u cxarue. Caur. Monyns FOnra. Tlpenen
yapyrux nedopmarmii
TermmoBoe pacmmpeHue KUIKOCTEN U

84 TBEPABIX TEN. AHTAPMOHHU3M TEIJIOBBIX
KOJIEOaHUIT YaCTHI] BEIIECTBA

25 [IpeobpazoBanue 3HEpruu B (Ha30BBIX
nepexoiax

86 VYpaBHeHUE TEIJIOBOTO OaaHca

87 Pemrenue 3agau
[ToBepXHOCTHOE HATSKEHUE.

28 Kanunnsapueie siBnenus. JlaBinenue noa
HCKPUBJICHHON TOBEPXHOCTHIO KHUIAKOCTH.
®opmyia Jlamtaca
O06o001eHre u cucTeMaTu3anus 3HaHu|

89 110 Teme "ArperarHbie COCTOSIHUS
BemecTBa. das3oBbie nepexoap”
KonTponsHas pabota o Teme

90 "ArperatHble COCTOSIHHSI BEIIECTBA.

da30BbIe NTEPEXObI"




91

DnexTpusanus Tea U €€ IposBICHUS.
Dnektpuyeckuii 3apsia. [[Ba Bunia
AIIEKTpUYECKHX 3apsa0B. [IpoBoaHUKH,
JMRJIEKTPUKH | TTOJTYITPOBOIHUKA

92

DneMEHTapHBIN ANEKTPUUECKUI 3apsil.
3aKOH COXpPaHEHUs AIEKTPUYECKOTO
3apsga

93

B3anmonerictre 3apsioB. TodyeuHsle
3apsabl. 3akoH Kynona

94

Pemenue 3agau

95

DnekTpuyeckoe noJie. Ero aeiicteue Ha
ANEKTPUIECKHUE 3aPSIbI

96

Hanpsok€HHOCTB AMEKTPUYECKOTO TOJIS.
[TpoOubIii 3apsn. JInaMM HANPSHKEHHOCTH
aneKTpudeckoro nosis. OqHOPOIHOE
ANEKTPUYECKOE MOJIe

97

HOTGHHI/IEUII)HOCTB SJICKTPOCTATHUYCCKOI'O
noyisa. PasHOCTh NOTEHIIMATIOB 1
HAIIpsXKCHUEC

98

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

99

CBs3b HaprI)KéHHOCTI/I IIOJII U1 PA3HOCTH
INOTCHIHAJIOB JIA 3JICKTPOCTATUHYCCKOI'O
I0JIA

100

[IpuHIMIT CynEepnO3ULIMHU ANEKTPUUECKUX
nojen

101

Pemenue 3amau




[Tosie Toueunoro 3apsaa. [lose

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

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

104 [IpoBOAHMKHU B 3IEKTPOCTATHUECKOM
noJjie. YCcIoBrue paBHOBECHS 3apsiIOB

105 JIMDIIEKTPUKY U TIOJTYTIPOBOTHUKH B
AIEKTPOCTATUUECKOM I10JIE
Konnencarop. DneKTpo€MKOCTh

106 KOHJIEHCATOPa. DJIEKTPOEMKOCTD
TJIOCKOTO KOHJIEHCATOPa

107 [TapannensHO€ coemMHEHUE
KOHJICHCAaTOPOB

108 [TocnenoBarensHOE COEAUHEHNE
KOHJICHCAaTOPOB

109 DHeprus 3apsyKEHHOTO KOHJIEHCAaTOpa

110 Pemrenue 3agau

11 JIBr>keHue 3apsKEHHON YaCTUIIbI B
OJIHOPOJHOM DJIEKTPHUUECKOM TOJIe

112 Permrenue 3agau

13 O06o001eHre u cucTeMaTu3alus 3HaHu|
1o Teme "Jnekrpuyeckoe nojue"

114 KouTtponbHas paborta o teme
"Onextpuueckoe noie"”
Cuna Toka. [locTosiHHBIN TOK. Y CIOBHS

115 CYILLIECTBOBAHUS IIOCTOSIHHOIO

QJICKTPUYCCKOT'0 TOKA




116

Ucrounuku toka. Hanpsbxenue u 3/1C

3axon Oma Juid yyacTKa LEnu.

17 DIEKTPUYECKOE CONTPOTUBIICHHE
3aBUCUMOCTb COTIPOTUBIICHUS

118 OJIHOPOJIHOTO MTPOBOJHUKA OT €r0 JITTUHBI
Y TIJIOIIAIU TIOTIEPEYHOTO CEUCHHUS

119 VY enbHOE COMPOTHUBIICHHUE BEIIECTBA.
Pemenue 3amau

120 [TocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COETMHEHUE MTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX DJIEKTPUUECKUX
uenei. [Ipasuna Kupxroda

122 Pemenue 3agau

123 PaboTa anekTpuueckoro Toka. 3akoH
Hxoyna —Jlenna

124 Pemenue 3agau
MOIIHOCTb 31EKTPUYECKOTO TOKA.

125 TemoBass MOIITHOCTh, BRIACIIEMas Ha
pesucrope

126 Pemtenue 3amay

127 O/JIC 1 BHyTpeHHEe CONIPOTUBIICHHE
HCTOYHHKA TOKA

128 3akon OMa 7151 IOJTHOM (3aMKHYTOM)
ANEKTPUYECKON LI

129 Pemenue 3anau

130 MoniHOCTh HCTOYHMKA TOKA

131 Kopotkoe 3aMbikanne




132

KOHI[CHC&TOp B IICIIM IIOCTOSHHOI'O TOKa

133 Pemenue 3amau

134 Pemenue 3anau no teme "IlocTosiHHBIN
ANEKTPUIECKUHN TOK"

135 Pemenue 3anau no teme "IlocTosiHHBIN
ANEKTPUIECKUH TOK"

136 Pemenue 3anau no teme "IlocTossHHBIN
ANEKTPUIECKUH TOK"

O060061eHre u cucTeMaTu3anus 3HaHun

137 1o Teme "[I0CTOSTHHBIN 3JIEKTPUYECKHAN
TOK"

138 KonTtponsHas padoTa o Teme
"[ToCcTOSHHBIN 3JIEKTPUYECKHUM TOK"
DnekTpruyeckas MpoBOJUMOCTh

139 Pa3JINYHBIX BEIIECTB. DJIEKTPUUECKUI TOK
B MeTaiiax. CBEpXIpOBOAUMOCTD
DJIEKTPUYECKHUI TOK B paCTBOpax U

140 paciuiaBax 3JIeKTPOJIMTOB. 3aKOHbI
@apanes U1s IIEKTPOIU3a

141 DJIEKTpUYECKHI TOK B razax. [lnazma

142 DIEKTPUYECKUN TOK B BAKyyMe.
Bakyymubie mpu0Oopbl

143 DIEKTPUYECKUN TOK B MOJTYNPOBOJHUKAX

144 [TonynpoBOAHUKOBBIE TPUOOPHI
DuU3NYECKUN IIPAKTUKYM I10 TEME

145 "N3mepeHue cuibl TOKa U HAIIPSKEHUS B

LETIN MOCTOSHHOT'O TOKa IIpXU NOMOIIIU
AHaJIOTOBbIX U I_II/I(I)pOBBIX




M3MEPHUTENIbHBIX MPUOOPOB" MiH
"3HakoMCTBO ¢ M (PpoBOil TabopaTopueit
no ¢usuke. [Ipumepsr n3mepenus
(U3NYECKUX BETTMYUH TPU TIOMOIIH
KOMITBIOTEPHBIX JTaTYUKOB"

146

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3y4ueHrie HepaBHOMEPHOTO JIBUKEHUS C
LIEJIBIO ONPEAEIICHUS MTHOBEHHOM
ckopoctH"

147

Pu3NYEeCKU IPAKTUKYM IO TEME
"N3mepeHue yCKOpeHHUs IIpH
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
JIIBM>KEHWH 110 HAKJIOHHOM miockocTH"
uiu "HccnenoBaHue 3aBUCUMOCTH ITyTH
OT BPEMEHH IIPU PABHOYCKOPEHHOM
NBIKeHUN"

148

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

149

DU3NYECKUH TPAKTUKYM I10 TEME
"N3yueHue IBUKEHUS TeJa 10
OKPY>KHOCTH C IMIOCTOSIHHOM 10 MOJTYJIIO
ckopocthio" win "McciaenoBanue
3aBHCHMOCTH TIEPHOJ1a 0OparieHus
KOHHYECKOTO MasTHHUKA OT €ro
napameTpoB"

150

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mMepeHune paBHOACUCTBYIOIIEH CUIIBI




IpU JBIDKEHUH OpycKa 10 HAaKJIOHHOU
mockoctu" uimu "IlpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JBUXKECHUS
OpycKa 10 HAaKJIOHHOH TIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”

151

PuU3NYECKUH IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHIT
YOPYTrOCTH, BO3HUKAIOUIUX B IPY)KUHE U
pe3nHOBOM 00paslie, oT ux aepopmanun’
nin "M3yueHne ABMKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
nérkuit 610K"

152

Pu3NYeCKU IPAKTUKYM IO TEME
"U3mepenue korhdumrieHTa TpeHus mno
BEJIMYMHE YIII0BOTO KO3 PHUIIHECHTA
3aBucumoctu Frp(N)" unun
"UccnenoBanue OBMKEHUS OpycKa 1Mo
HAKJIOHHOM TUIOCKOCTH C IEPEMEHHBIM
ko3 durmentom tpenus" nnu "N3yuenue
JIBU>KEHUS Ipy3a Ha Bajly ¢ TpeHuem"

153

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue ycioBUil paBHOBECHUS
TBEPIOTO TeJla, UMEIOIIETO OCh
BpameHusa" win "KoHcTpyupoBaHue
KPOHIUTEHHOB U pacy€T CUJI yIpyroctu"
iy "M3ydeHne ycTon4MBOCTH TBEPIOTO
TeJa, UMEIOLIEro MI0Naab OOphl"

154

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepeHue ummynbca Tena 1no




TopMo3HOMY niyTu" unu "M3mepenue
CHWJIBI TSITU, CKOPOCTU MOJIENH
AIEKTPOMOOHIISI I MOIITHOCTH CHJIBI TSTH"
niu "CpaBHEHUE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIBI" WM
"UccnenoBanue coXpaHeHUsI UMITYJIbCa
P YIPYroM B3aMMOAECHCTBUM" WK
"N3mepeHne KHHETUUECKON SHEPTUH Tea
10 TOPMO3HOMY ITyTH"

155

@uU3NYECKU IPAKTUKYM I10 TEME
"N3yueHne H30TepMHUUYECKOrO Mpo1ecca
(peKOMEHJ0BaHO HCIOIb30BaHHE
uudpoBoii Jabopatopun)" wiu
"M3ydyeHnne n30XopHOro mporecca’ uin
"N3yuenne n3obapHOTO IIporiecca’ win
"IIpoBepka ypaBHEHUSI COCTOAHUS"

156

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue yaeabHON TEmIoEMKOCTH"
unu "HccnenoBanue mpouecca OCThIBAHUS
BeecTBa" win "MccnenoBanue
aguabatHoro mporecca" uinu "M3yuenue
B3aMMOCBSI3U PHEPTUHU
MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIEpATypbl KUIICHUS )KUIKOCTEH"

157

Ou3nyecKuil MPaKTUKyM 10 TeME
"N3y4ueHne 3aKkOHOMEPHOCTEN UCTIApEHUS
xuakocren" wm "M3mepenne ynenbHOU
TEIUIOTHI IJIaBJICHUS JIbJa" MIIN
"N3y4yeHne cBONCTB HACBILIEHHBIX TapoOB"




wi "M3mepenne abCcoIOTHON BIaKHOCTH
BO3/lyXa U OLICHKA MacChl I1apoB B
nomeniennn". 3mepenue korpdumnmenta
MOBEPXHOCTHOTO HATSDKEHUS

158

PuU3NYECKU IPAKTUKYM I10 TEME
"HabimroteHue peBpaIieHust SHEPTuu
3apsKEHHOT0 KOHAEHCATOPa B SHEPTHI0
n3nydeHus ceroauonaa’ unm "Nszyuenue
MPOTEKaHUs TOKA B LIEMH, COJICpHKAILIEH
koHaeHcarop" wiu "Pacnipenenenue
Pa3HOCTH MOTEHIMAJIOB (HAMPSKEHNUS)
MIPH MOCJIEI0BATEIbHOM COEMHEHNN
KOHJIEHCAaTOPOB"

159

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye CMENIAHHOTO COEIUHEHMNS
pe3ucropoB' win "M3MepeHue yeabHoro
COIPOTHUBIICHHS TPOBOJHUKOB" WIIH
"HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA
OT HaIpPsDKEHUS JUIA JIaMITbl HaKaIUBaHUs "

160

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnronenune anekTponunsa" uim
"U3mepenue 3apsia 0JHOBAJICHTHOTO
noHa" win "UccneqoBannue 3aBUCUMOCTHA
CONIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypsl" win "CHATHE BOJIBT-
aMIIEpHOM XapaKTepUCTUKU uoaa"

161

PesepBHslit ypok. O6001IeHE U
CUCTEeMaTH3aIlMsl 3HAHHI 110 TeMe
"KunemaTtuka"




162

PesepBHeiit ypok. O600IIeHNE 1
CUCTEeMAaTH3aI¥sl 3HAHWIA 110 TeMe
"Tunamuxa"

163

PesepBHeIit ypok. O600IICHNE 1
cCucremMatTu3sanus 3HAHUH II0 TEME
"Cratuka TBEpa0TO Tena"

164

PesepBubiit ypok. O60011eHNE 1
cHCTEeMaTH3aIHs 3HAaHUH 110 TeMe
"3aK0oHBI COXPAHEHHUS B MEXaHUKe"

165

Peseprubrit ypok. O6001eHNE 1
cUCTEeMaTH3allusl 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOU
Teopun"

166

Peseprubiit ypok. O6001eHNE 1
CHCTEMAaTHU3aLUs 3HAaHUH 110 TEME
"Tepmoannamuka. TernaoBbie MalIuHbBI"

167

Peseprubiit ypok. O6001eHNE 1
CHCTEMAaTU3alMs 3HaHHUH 110 TeMe
"ArperatHble COCTOSIHUS BEILIECTBA.
®dazoBbIe Iepexoabl"”

168

PesepBubiit ypok. O6001meHNEe 1
CUCTEeMAaTH3allMsl 3HAaHH 110 TeMe
"OnexkTpuueckoe mnojue"

169

PesepBuslit ypok. O600mIeHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"IIoCTOSIHHBIN 2JEKTPUUECKUHN TOK"




PesepBHeiit ypok. O600IIeHNE 1
170 cucTeMaru3aiusa 3HaHui mo teme "Toku B

pa3nuyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170

16




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» dusuka, 10 kinacce/ KacesinoB B.A., O611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkimonepHoe obuiectBo «M3narensctBo «IIpocBenienue

o ®usuka. 10 kiacc. Terpanp 115 1a60paTOpPHBIX PadOT (aBTOPHI
B.A.KacwsnoB,B.A.KopoBun)

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1.@u3uka. 10 knacc. TemaTuueckoe U MOypOUYHOE MIIAHUPOBAHUE (ABTOP

B.A.KacbsH0B)
2.®Duzuka. 10 kiace. [Toypounsie muansl o yueOuuky B.A KacbsiHoBa (aBTOpPBI-

coctaButenu B.A.IlleBios, B.T.OcbkuHa)
3.PeivkeBud A.Il. ®usuka. 3agaunuk. 10-11 xnaccel



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://school-collection.edu.ru/collection ~ EcTecTBeHHO-Hay4HblE  3IKCHEPUMEHTBl —

dusuka: Konnekmus Poccwuiickoro 0011e00pa3oBaTeILHOTO nopraia

http://experiment.edu.ru OTKpbITBIN KoJUIemK: PU3nKa

http://www.physics.ru DeMeHTbl: NOMYyJISpHbIA calT O (yHIaMEHTAJIbHONW HaykKe

http://www.elementy. ru BBeeHue B HAaHOTEXHOJIOTUH

http://nano-edu.ulsu.ru BupryanbHblil MeTOAMUECKUN KaOMHET yunuTenst GU3NKH U

actponomuu: cat H.H. ['omynnuaoM

http://www.gomulina.orc.ru  BuprtyansHblii  (u3mar-kiacc:00IeropoAcko — caiT

CapaTOBCKUX y4UTEIEH

http://www.fizmatklass.ru =~ BupTyanbHbIl OHJ €CTECTBEHHO-HAYUYHBIX u
Hay4yHO-TeXHUYECKHUX 3PP ekToB «IpdeKTuBHAsS PUINKA»

http://www effects.ru T'azera «®usmka» W3marenbckoro moma «llepBoe

CEHTSOPSI»

http://fiz.1september.ru EcrtecTBenHo-HaydyHas  mkoia  TOMCKOro

MOJINTEXHUYECKOTO YHUBEPCUTETA

http://ens.tpu.ru 3anumMarenpHas ¢u3MKa B Bompocax W oTBeTax: caiiT B. Enpkuna

http://elkin52.narod.ru 3aouHas €CTECTBEHHO-Hay4YHas IKoJja

(KpacHosipck):yueOHbIC MaTepHaIbl IO (PU3UKE JIJIS IITKOJIBHUKOB

http://www.zensh.ru  3aounas  (u3uko-mMaremarnyeckas  IMKoJa  TOMCKOTO

rocy/lapCTBEHHOTO YHUBEPCUTETA

http://ido.tsu.ru/schools/physmat 3aounast ¢u3uko-Texaudeckas mxkosia mpu MOTU

http://www.school.mipt.ru Muadopmatuka u ¢u3uka: caWT yuurtens QU3UKH U

nadpopmaruku3.3. lllakypoBa

http://teach-shzz.narod.ru MTadopmamoHHble TEXHOJIOTUH B MIpenoaBaHuu Gu3uku: caut M. 5.

OuannmnoBoiu

http://ifilip.narod.ru MHpOpManMOHHBIE TEXHOJOTHUM Ha Yypokax ¢u3uku. VHTepakTHBHAS

aHUMaIHs

http://somit.ru laTepHeT-MecTO hr3MKa

http://ivsu.ivanovo.ac.ru/phys Kadenpa busuku MoCKOBCKOTO

WHCTUTYTAOTKPBITOTO 00pa30BaHUs

http://fizkaf.narod.ru KBaHT: Hay4yHO-mONyJISIpHBIA (PU3NKO-MATEeMAaTUYECKUI

KypHaI

http://kvant.mccme.ru Knaccuast pusuka: cailt yuutens ¢pusuku E.A. bannunoit

http://class-fizika.narod.ru ~ KoHuenmuu COBPEMEHHOTO
€CTECTBO3HAHUS:AIEKTPOHHBIN YUeOHUK

http://nrc.edu.ru/est Jlaboparopust o6yuenus ¢pusuku u actponomun MICMO

PAO

http:#physies-iose-raFHaypeaTsl HOOEIEBCKOI peMun mo pusnke

http://n-t.ru/nl/fz Matepuansl kadenpel obmeit ¢puzukun MI'Y nm. M.B. JlomonocoBa:

yueOHble ocoOusi, (PU3NYECKUi NMPaKTHUKYM, BUIEO- U KOMIIBIOTEpHBIE NEMOHCTpAIMH

http://genphys.phys.msu.ruMarepuasst ¢bu3nueckoro ¢baxynbreTa CaHkrt-

[TeTepOyprckoro rocyJapcTBEHHOTO YHUBEPCUTETA

http://www.phys.spbu.ru/library ~ Mup  ¢usuku:  AeMOHCTpauuu  (PU3UYECKUX




HKCTIIEPUMEHTOB
http://demo.home.nov.ru OOpa3oBarenpHble Marepuaibl 1Mo ¢muke OTU um. A.O.
Nodde

http://edu.ioffe.ru/edu OOGyuatonue TpexXypoBHEBBIE TecThl MO Qu3uke: caut B.U.
Perenpmana

http://www.physics-regelman.com OwniyaiiH-ipeoOpa3oBaTeib  €IUHULl  U3MEPEHUS
http://www.decoder.ru Ilopran ectectBeHHbIX Hayk: Dusnka

http://www.e-science.ru/physics _IIpoekr AFPortal.ru: acrpodusnueckuii mopran
http://www.afportal.ru [Tpoekt «Bcst puzmka

http://www fizika.asvu.ru Pemienus 3aau u3 yueOHUKOB 1O (pr3HKe

http://www. irodov. nm.ru CaidT npakTukyromiero ¢pusuka: npenoaasarensd ¢puznku N.1.
Bapnamosa

http://metod-f.narod.ru CamoTecTupoBaHue MKOJLHUKOB 7-11 KjlaccoB W aOUTYypUEHTOB IO
¢buznke

http://barsic.spbu.ru/www/tests TepmonuHamuKka: 3JEKTPOHHBIH Y4eOHUK 1O (U3KKE
http://fn.bmstu.ru/phys/bib/[-NEF-¥peku o MOJIEKYISIpHOU PU3UKE
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