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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YypoBHE cpeAHero oluero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPeOOBAHMHM K pe3ysbTaTaM OCBOEHUS
OCHOBHOM o0Opa3oBaTenbHOUM Mporpammel, mnpeacraBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueld mporpamMmbl BocnuTaHus u KoHuenmmu
npenojaBaHus yueoHoro npenmera «Ousnka» B 00pa3oBaTEIbHBIX OPraHU3aAUIX
Poccuiickoit  depeparuu,  peaM3yOMMUX  OCHOBHbIE  00pa3oBaTelbHbBIC
IPOrpaMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTaHABIIMBACT PEKOMEHIYEMYIO TOCJIEIOBATEIILHOCTh U3YUCHUSI TEM U Pa3/ieiioB
y4eOHOT0 TpeaMeTa ¢ y4éTOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKK  y4eOHOTO TMpoIecca, BO3PACTHBIX OCOOCHHOCTEH  OO0ydYaroIMXCs.
[Iporpamma 1o ¢Qusuke naér mpeaAcTaBICHHE O IEAX, COACPKAHUH, OOIIeH
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOaEHHOM YpOBHE.

N3yuenue kypca ¢GuU3MKK YriIyOJIEHHOTO YPOBHS IO3BOJIET Peau30BaTh
3a/1layu MPO(ECCUOHATLHON OpPUEHTAIMM, HANPABJICHO HA CO3/IaHHUE YCIOBUU IS
NPOSIBIICHUS CBOUX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
oOydJaromumcsi, KOTOpble HEOOXOAUMBI [IJIsi MPOAOJDKEHHUs 0O0pa3oBaHUA B
OpraHu3aIusgax MNpoecCUOHATBHOrO O00pa3oBaHUs IO Pa3TUYHBIM  (PU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHUATIBHOCTSIM.

B nporpamme mo (QusMke ONpENeNsioTCS IUIAHUPYEMBbIE Pe3yJbTaThl
OCBOCHHUS Kypca (U3UKHU HA YPOBHE CPETHETO OOIIEro 00pa30BaHMs: TMIHOCTHBIC,
MeTampeJMeTHbIe, TMpeaMeTHele (Ha  yrmyOnéHHoMm  ypoBHe).  Hayuno-
METO/IOJIOTHYECKON OCHOBOM [IJIsi pa3pabOTKH TpeOOBaHUN K JUYHOCTHBIM,
METaNpeIMETHbIM W TPEAMETHBIM pe3ysibTaTaM OOy4YaloOlIUXCs, OCBOMBILIMX
nporpaMMy 1o (u3uMke Ha ypOBHE CpeaHero ooOmiero oO0pa3oBaHUS Ha
YII1yOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO/.

[Iporpamma no gpu3uKe BKIIOYAET:

IUTAHUPYEMBIE PEe3yJbTaThl OCBOEHHUS Kypca (U3WMKH HA YIIIYOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTATHI 10 TOJIaM O0yUEHHS;

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

[Iporpamma 1o ¢u3ukKe UMEEeT MPUMEPHBIA XapaKTep U MOXKET ObITh
MCIIOJIb30BaHa YUUTENISIMU (DU3UKH 1JISI COCTABJICHUSI CBOUX PA0OUUX MPOTPaAMM.

[Iporpamma no ¢u3uKe He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENIECH U
MPEAOCTABISIET BO3MOXXHOCTH JIJI1  pealiu3allui  Pa3lIMYHbIX METOJIMYECKUX



MOAXOJ0B K TMpenojaBaHui0 (PuU3MKKW Ha yrayOJEHHOM YpOBHE IMPH YCIOBUU
COXpaHEeHUs 00A3aTENIbHON YaCTH COJAEPKAHUS Kypca.

®du3rka Kak Hayka O HaubOoJjiee OOUIMX 3aKOHaX MNPUPOABI, BBICTyIas B
KauecTBE y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHMM 00 okpyskatomem mupe. [IkonbHbIN Kype PU3nKu — cucteMooOpa3yromui
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBICHUM, M3ydaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (GU3UYECKUX 3HAHUU OMNpeNeuio XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCa, TMOJIyYEHUs] HOBBIX MaT€pHaOB C 3aJaHHBIMU CBOMCTBamu. M3yueHue
GU3UKM BHOCUT OCHOBHOW BKJIaJg B (OPMUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTHHBI MHUpa 00ydaromierocs, B (popMupoBaHre yMEHUN MPUMEHSITh HAyYHBIN
METO/ TIO3HAHUSI TIPY BBIMOJTHCHUH UMY YY€OHBIX UCCIICIOBaAHUMN.

B ocHoBy Kkypca (pu3uKku Ha ypOBHE CpeIHEro 00111ero 06pa3oBaHus MOJI0XKEH
pAn uaeH, KOTOPhIE MOXHO paccMaTpUBaTh KaK MPUHIIUIIBI €70 MOCTPOCHMUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEM KypcC SIBISIETCA JOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET Kak
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanmzanus NpeanosaracT MCIOJIb30BAHUE
T'YMaHUTApHOTO TOTEHIHAaNa (U3MYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M SKOJIOTHUECKUMH MPOOIeMaMH.

Hoesa npuknaonon nanpasnennocmu. Kypc dusuku yrmyOon€HHOTO ypOBHS
MpEeAINoJiaraeT 3HakOMCTBO C ITUPOKUM KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKHX
MPUJIOKEHUN M3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX MPEICTABICHUNA U COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TE€XHOJIOTHU.

Hoea 3Ixonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJIepKaHMsI, TOCBSIIEHHBIX H3KOJOTMYECKMM Mpo0jeMaM COBPEMEHHOCTH,
KOTOpPBbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKU U TEXHOJOTHUM, a Takke OOCYKICHUS
po0JieM palMOHATbHOTO NPUPOAONOIBb30BAHUS U IKOJIOTUYECKOU 0€30MacHOCTH.

OcBoeHue cofepkaHusl TporpaMmbl 0 PU3UKE JOKHO ObITH OCTPOCHO HA
MPUHIUIIAX CUCTEMHO-AESATEILHOCTHOTO mojaxoaa. s pu3nku peanusaiusi 3TUX
MPUHIIAIIOB 0a3UpPyeTCS HA UCIOJIb30BAHUM CAMOCTOSATENIBHOTO HKCIIEPUMEHTA KaK



MOCTOSIHHO JieHcTBYytoNero ¢akropa ydeOHoro mpouecca. st yriayOaéHHOTro
YpPOBHSI — 3TO CHCTEMa CaMOCTOSITEJILHOTO YYEHHYECKOrOo SKCIEPUMEHTA,
BKJIIOYAIOIIETO (PPOHTAIIBHBIE YYEHUYECKHE OIBITHI TMPU HW3YUYEHHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JBa crnocoba peanu3anuu (QU3NYECKOro NpakTUKyma. B mepBoM ciyyae
MpakTUKyM npoBoauTcs aubo B koHue 10 u 11 kmaccos, 1100 mocie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoil cmocod — 3To
WHTerpaiusi padoT MpakTUKyMa B CHCTEMY Jab0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOJATCS B Mpollecce u3ydeHus pasnaena (temsl). [Ipu stom mox paboramwu
MpaKTUKyMa MOHUMAETCS CaMOCTOSTENIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOJIUTCS
0 PYKOBOJICTBY CBEPHYTOT'0, 0000IIEHHOTO BUJ1a 0€3 TOIIaroBONH WHCTPYKIIUH.

B mporpamme mno ¢Qusuke cucteMa yY4EHHUYECKOrO OKCIEPUMEHTA,
1a00paToOpHBIX pabOT M MpaKTHKyMa MpeACTaBiIeHA €IUHBIM NepedHeM. Bribop
TEMAaTUKU I DTHX BUJOB YUYEHHUYECKUX MPAKTUUECKUX PabOT OCYIIECTBISCTCS
y4aCTHHKaMU 00pa30BaTeNIbHOTO MPOLecca UCXOAS U3 OCOOCHHOCTEN MOYPOUYHOTO
IUIAHUPOBAHUSA W OCHAIleHus kabwHeta ¢usuku. [lpu sToM obecrmeunBaeTcs
OBJIaJIcHUE OOYYalolMMUCA YMEHHUSIMHU TMPOBOJUTH TMpPSMblE U KOCBEHHBIE
U3MEpEHUs, UCCIEeIOBAHUS 3aBUCUMOCTEN (U3MUECKUX BEIMYUH M TIOCTAaHOBKY
OTIBITOB TIO MPOBEPKE MPEJIOKEHHBIX THIIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
32ITaHHOM W HESBHO 3aJJaHHOW (YU3UUYECKOW MOJEIBIO, TIO3BOJISIONINE MPUMEHSTH
U3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK W3 OJHOTO pas3jena Kypca, Tak H
UHTETPUPYs MIPUMEHEHNE 3HAHUM U3 Pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3a7a4
NPUOPUTETOM SIBIISIIOTCS 3aJaHUsl Ha OOBICHEHHE/NpeNCcKa3aHue MPOTEKaHUS
(bu3nUecKuX SIBICHUN U MPOIIECCOB B OKPYKAIOIIEH >KU3HU, TpeOyroiue BpIOOpa
buznuecKkor MOACIHN JUIsl CUTYaIluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO & MaTepualbHO-
TEXHUYCCKOMY OOECIICUeHHUI0 y4eOHOro mporecca Kype (H3UKH yriayOoaEéHHOTO
YPOBHS Ha YPOBHE CPETHEr0 OOIIET0 00pa30BaHMsl JOJIKEH N3Y4aThCsl B YCIOBUAX
npeIMeTHOro KaOuHeTa. B kaOuHeTe (U3MKK JODKHO OBITh HEOOXOaUMOE
nabopatopHoe 00OpyAOBaHUE [JIsl BBIMOJHEHUS] YKa3aHHBIX B IMPOrpaMme IO
¢u3NKe YYCHHYECKHX OIBITOB, JAOOPATOPHBIX pabOT W pabOT MpaKTUKyMa, a
TaK)Ke JIEMOHCTPALIMOHHOE 000pYy/I0BaHHUE.

JleMoHcTpanimoHHOe oOopyaoBaHue (GOpPMUPYETCSI B COOTBETCTBUU C
MPUHIUIIOM MUHHUMAJIBHOM JOCTATOUHOCTHU UM  OOECIEYUBAET IMOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpaMme Mo (U3UMKE KIIOYEBBIX JIEMOHCTpalU st
UCCIICIOBAHUSI  M3Yy4YaeMbIX SBJICHUW W  MIPOLIECCOB, OSMIUPUYECKUX U
dbyHIaMEHTaIbHbIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHEHHUI.



JlabopaTtopHoe o00OpyJoBaHUE ISl YYEHHUECKUX MPAKTUYECKUX pPadboT
dopmupyeTcsi B BHIE TEMaTHUYECKUX KOMIUIEKTOB M OOECIEYMBACTCSA B pacuéTe
OHOTO KOMIUIEKTa Ha JBYX oOydJamomuxcs. TeMaTudeckue KOMILJICKTHI
71a00paToOpHOTO OOOPY/IOBAHMS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMILIEKCHOM
WCTIOJb30BAaHUHM AHAJIOTOBBIX M IH(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUi.

OCHOBHBIMHM LIEJISIMU U3y4€HUS (PU3UKH B OOLIEM 0Opa30BAHUM SIBIISIIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHHS OOy4YaloIMUXCA K HAYYHOMY
U3yYEHUI0 TPHUPOABI, PA3BUTHE WX HWHTEIUICKTYalbHBIX U  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUM O HAYYHOM METOJE TO3HAaHHA M (HOPMUPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

dopMupoOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTara M3ydeHHUs OCHOB
CTPOCHHS MaTepHuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

GopMupoBaHUE YMEHHUI OOBSICHSITH SIBJICHHUS C UCTIOIH30BAHHEM (U3UUCCKUX
3HAaHWHW M HAYYHBIX JJOKAa3aTeIbCTB;

dbopMuUpoBaHUE TPENCTABICHUNA O poid (PU3MKH ISl Pa3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npeICTaBICHUN 0  BO3MOXHBIX  cdepax  Oyaymiei
npodeccuoHaIbHOM NIeITeNbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlIeHUU.

JlocTkeHnue 3TUX 1eNiel oOecreunBaeTcsl pelieHueM CIeayomuX 3a1a4 B
Ipoliecce U3ydeHus Kypca GU3NKHA Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HAHUN 00 OO0MMX (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PM3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS N1 OOBSICHEHUS
duznuecKknx SBICHUA B TPHUPOAC M I NPUHATHS MPAKTHUCCKUX PEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIIEHUS pa3iIUYHbIX 3a7ad C SBHO 3a/JaHHOM
¢usnyeckoll MoJenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3JaHHE
dusnueckolr Mojaenu, aJeKBaTHOW YCIOBHSIM 3aJadyd, B TOM YHCJIE 3aaad
WHXEHEPHOTO XapaKTepa;

NOHMMaHWe (PU3NYECKUX OCHOB W TPUHIIUIIOB JCUCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPEAdY;

OBJIAJICHWE METOJaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TIPOBEICHUS
¢u3nUecKknX OKCIEPUMEHTOB, aHAW3a W HWHTEpHpeTanud  HWHPOPMAIIHH,
OTIpeIEeTICHUS TOCTOBEPHOCTH MOJIYUCHHOT'O PE3yIbTaTa;



CO3JaHUE YCIOBHM JUIsl pa3BUTHS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JIEATEIIbHOCTH;

pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ GU3UKOIA.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrinyOn€HHBI ypOBEHb
u3ydeHus: yuyeOHoro mnpeamera «Pu3MKa» HAa YPOBHE CPEAHEr0 OOIIEro
oOpa3zoBaHus BbIOMpaeTcss OOYyYarOUIMMUCS, I[UIAHUPYIOLIUMU —TPOJOHKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIL.

Ha u3yuenue ¢pusuku (yriyOn€HHbIH YpOBEHb) Ha YPOBHE CPETHEr0 OOIIEro
oOpazoBanus otBoautcs B 10 kmacce — 170 wacoB (5 yacoB B HEAENIO)
[Ipennaraemspliii B mporpamme 1o (u3MKe TNepeueHb JIabOpaTOpPHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYUTEIb JI€JaeT BBIOOD
NpOBEJICHUsT JTA0OPATOPHBIX pabOT M ONBITOB C YYETOM WHAMBUAYaJTbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hay4Hnslit MeTOX HO3HAHUSI IPUPOABL.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. Hayunsiii MeToa no3HaHus U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIIEpUMEHT U TEOpHsl B Mpollecce Mo3HaHus mpuponbl. Habmionenue u
AKCTIIEPUMEHT B (pu3HKe.

CnocoObl u3MepeHus: (PU3MYECKUX BEJIMYMH (QaHAJIOTOBBIE M IUQPOBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHuid  pusnueckux  BeauuyuH  (abcCoyifoTHas U
OTHOCHUTEJIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHAs TOYKA,
a0OCOJIFOTHO TBEPJOE TENo, HieadbHas KUIAKOCTb, HJCATbHBIN Ta3, TOUYEUYHBIN
3apsin). ['unore3a. @U3MYECKUM 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Du3znueckas
TEOpHUs.

Ponb u mecTto Quszuku B GOpMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPpaKmMuKym.

N3mepenue cuiibl TOKa M HANpSOKEHHS B LENM IOCTOSHHOIO TOKa IpHU
MOMOIITY aHAJIOTOBBIX U IU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHXKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MartepuaibHOW TOYKH, €r0 NPOCKIMU HA OCHU CHUCTEMBI
KoopauHat. TpaexkTtopus.

ITepemernienne, CKOPOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKLUMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPAMOJIMHEUHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS U IyTU MATEPUATIBHON TOYKU OT BPEMEHHU M UX
rpauKH.

CBobomHOE mMajaeHue. YCKOpeHHue CBOOOJHOro majacHus. J[BuWkeHue Terna,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaTIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnuentnoe  nBukeHue. JBHKEHHE  MAaTEpUAIBHOM  TOYKH  IIO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrora oOpaleHus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JNBWKCHHE CHApsJOB, LEMHbIC, MIECTEpEHYAThIE W PEMEHHBIE IEpelayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenue nABMWXKeHUS Tena, OPOLIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpagiienne CKOpocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yrioBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE TyTEH, TPAGKTOPHl, CKOPOCTEHM NBHXKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Ipu MPSIMOJIMHETHOM paBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HcenenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITIOJIb30BaHUE IUGPOBOIA TaOOpaTOPUN).

N3yuyenue nBWXKEHHMS Tena, OpOIIEHHOTO TOpu3oHTaIbHO. I[IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
MOJIETAa U HAYAIIbHOM CKOPOCTBIO TeJa.

N3ydeHne IBHKEHMS Tejla IO OKPY)KHOCTH C IOCTOSSHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojia oOpalieHus: KOHMYECKOro MasiTHUKa
OT €ro apaMeTpoB.

Tema 2. /lunamuxa.



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

Macca tena. Cuna. llpuHimn cynepno3suuuu Cuil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHUS. OKBUBAJICHTHOCTb T'PAaBUTALMOHHON U
VHEPTHOMN MacCCHI.

Cuna TsxecTH. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJIeHUs OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJIAHEThI MU OT reorpaduyeckoid IMHUPOTHL. JIBUKEHHE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBmkymierocs c¢
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpduuuent tpenus. Cuna CONpPOTUBICHUS TpPU ABHKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. ['mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue ABMKEHUS T€N B MHEPIMAIBHBIX U HEMHEPLUATIbHBIX CUCTEMaX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE  paBHOACHCTBYIOIIEH  MPHIOKEHHBIX K TeIy CUl C
IIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepenue paBHOJECUCTBYIOMIECH CHII MPU ABUKEHUHU OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHHM JBUKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

N3ydyeHnne ABUKEHUSA CHUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON 4epe3
nErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBucuMocTH Fpp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
KO3 PULIEHTOM TpEeHUSI.

N3ydenue nBuxkeHUs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamiaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, IPUIIOKEHHBIX K TBEpIOMY Tenry. LleHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3TMIHOE PABHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIbHBIN KpPaH, pelIETYaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue yclOBHI paBHOBECHUS TBEPAOrO TeNa, HUMEIOIIETO OCh
BpallCHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanukxe.

NmMnynec MaTepuanbHOM TOUKH, CHCTEMBI MaTEPUAIBHBIX TOYEK. LleHTp Macc
CHUCTEMbI MaTEpUAIBHBIX TOUEK. Teopema o0 IBMKEHUU LIEHTPA MaccC.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHME.

MoMeHT umnynbca mMaTepualibHOM TOYKM. [IpencraBieHne O COXpaHEHUU
MOMEHTA UMITYJIbCA B EHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeCTaBIeHUE paOOThl CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi MarepuanbHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHLMANbHbIE CUJbl. [loTEHIManbHAs SHEpPrus.
[loTenuuanbHast sHeprust ynpyro neopMUpOBaHHON mNpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBHUTAMOHHOM mosie. lloTeHumanbHas >HEprus
Teja B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpH W BHE Iapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJI. 3AKOH COXPAaHECHUSI MEXAaHUYECKON YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymM [ HUACATBbHOM XKUJIKOCTH KAaK CIEJICTBUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEp, MPYXKUHHBIA MHUCTOJIET, TUPOCKON, (QUTypHOE KaTaHUEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KMHETHYECKOM M MOTEHUHUAIBHOM JHEPrud IIpu
JNEUCTBUU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npaKmuKym.

N3mepenune nmmyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTA MOJENH JJIEKTPOMOOWIIS UM MOIUTHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJla C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW SHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS MOTEHIIMATBHON YHEPTUU NMPYKUHBI C pabOTOIl CUIIBI
TPEHUSL.

Onpenenenue pabOTbl CHIIBI TPEHUS HPHU ABUKEHUM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MoJsiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcCHOBHbBIEC TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
onbiTHOE oOocHOBaHue. Jluddys3us. bpoyHoBckoe nBmxkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BemiecrBa. Mojaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TeA M OOBSCHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THUX



Mozeneii. Macca u pasmepel Mosiekyn (aromoB). KonudecTBO BelecTBa.
[Toctostnnass ABorajpo.

TennoBoe paBHOBecue. Temmepatypa u crnocoObl e€ usmepenus. lllkana
temnepatryp Llenbcus.

Mogenb ulieaqbHOro ra3a B MOJEKYJISPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCS XaOTUYECKH U HE B3aUMOJCHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOco0THAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccel B
UjealbHOM Ta3e C TOCTOSHHBIM KOJWYECTBOM BemiecTBa. [ 'paduueckoe
npeJiCTaBlIeHNnE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MeXJy JaBJICHUEM ©  CpelHed  KUHETUYECKOW  DHepruewu
MOCTYMATEIHHOTO TEIJIOBOTO JBIKCHHUS MOJIEKYJ HUEaTbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKONU TEOPUH HIEaTBLHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYNaTeIbHOTO TEIMJIOBOTO ABVMKCHUSI €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECCHI: TEPMOMETP,
O6apomeTp, Moy4eHrue HaHOMaTepPUATIOB.

Jemoncmpayuu.

Mopenu ABUKEHHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopnaens onbita TepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTayuiM4ecKuX pemeToK.

HaGmronenne u uccneoBaHne U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomot, nPaKmMuKym.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO PAaBHOBECHS IpU
TEIUIO0OMEHE MEXTy TOpsiueid U XOJI0THON BOIOM.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE
udpoBoii TabopaTopun).

N3y4yenune n30X0pHOro mnpoiecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUM st
TEpPMOJIMHAMHUYECKOW CHUCTEMBI. BHENIHNE 1 BHyTpeHHHE napamMeTpshl. [lapameTpsl
TEPMOJAMHAMUYECKON CUCTEMBbl KaK CpEJHUE 3HAYEHUS BEJIIMYMH, ONHCHIBAIOIIUX
€€ COCTOSTHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmonnHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopens uaeanpHOrO Trasa B TEPMOAMHAMHUKE — CHUCTEMA YpPaBHEHUN:
ypaBHeHHe MeHneneeBa—KianeipoHa M BBIPAKEHUE [JI1 BHYTPEHHEW SHEpIUU.
VYcnoBus mpUMEHUMOCTH 3TON MOJIENU: HU3Kasi KOHIICHTPAIUsl YacTHIl, BBICOKHE
TeMIiepatypsl. BeipaskeHue a1 BHyTpEHHEH dHEPIHH OJTHOATOMHOI'O MJI€AIbHOTO
rasa.

KBazucratnyeckre u HeCTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHasi pabota B TepMOJAMHAMUKE. Brruncinenue paboTel 1o rpaduky
nporecca Ha pV-nuarpamme.

Tennonepenaua  kak  cnoco0  M3MEHEHWUs]  BHYTPEHHEH  SHEpruu
TEPMOJAMHAMUYECKON  CUCTEeMBbl  0e3  coBepiieHust paborel.  KoHBekius,
TEIUIONPOBOIHOCTh, U3TyUEHHE.

KomnuectBo Ttemnotel. Temno€MkocTh Tena. YIenpHas W MOJSpHas
TEMJIOEMKOCTH BeElIeCTBA. YpaBHeHHE Maliepa. YjaenbHas TeIuiOoTa CrOpaHHs
ToriuBa. Pacy€r KonmuyecTBa TEMNIOTH TMpH Terionepenave. [lonstue 006
aanabaTHOM mpolecce.

[lepBblii 3aKkOH TepMOAWMHAMUKHA. BHyTpeHHss 5Heprus. KoiandecTBo
TEIUIOTBI M paboTa Kak  Mepbl  HM3MEHEHUsS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAUT
eIMHCTBEHHAs aguabara. AOCOIIOTHAS TEMIIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 00Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
komreHcanuu (Knaysuyc). HeobpatumMocTs pupOaHBIX TPOIIECCOB.

[TpuHumner gectBus TermnoBbix mamuH. KIT/I.

Maxkcumansnoe 3Hauenune KIIJI. [{ukn Kaphno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABurateneil. TemioBoe
3arpsA3HEHUE OKPYXKAIOIIEH Cpe/Ibl.

TexHudeckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHl: XOJOIUIbHUK,
KOHJIUIIMOHEP, AW3ENbHbIA W KapOIOpaTOpPHBIA [ABUTAaTENM, MapoBas TypOWHA,
MOJIyYEHHUE CBEPXHM3KUX TEeMIepaTyp, YTWIM3ALMS «TEIIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIM3AIMS OMOOPraHUYECKOr0 TOTUIMBA JIJIst
BBIPA0OTKHU «TEIIOBOM» U SJIEKTPOIHEPTUU.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aguadaTUYECKOM PACIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHEHME yAETBHBIX TEINTIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHN YHEPTUU.

UccnenoBanue anuadbaTHOTO mpoliecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3Mmepenue yaeapHON TEIUIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECCTBA.

UccnenoBanue anuadbaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPrUM MEKMOJEKYJISAPHOTO B3aUMOJCHCTBUS U
TEeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McnmapeHue u KumeHue. Y jenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacplllieHHble W HEHachIllEHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JaBJICHUSI HACBIIIEHHOIO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJeiabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmaruii.

TennoBoe pacmimpeHne KUAKOCTEH U TBEPABIX TeJI, 00bEMHOE U JUHEHHOE
pacipenre. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KAaYeCTBEHHOM YpOBHE).

[IpeoGpazoBanue sHEPTrUHU B (PA30BBIX MEpexoaax.

YpaBHeHHE TEMIOBOI0 OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle siBneHus. /[aBnenue noa MCKpUBIEHHON MOBEPXHOCTHIO HKUJIKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTPOMCTBA M TEXHOJIOTUYECKHME MPOLECCHI:  KUJKHUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBolicTBa HACBIILIEHHBIX aPOB.

Kunenune. Kunenue npu noHM>XK€HHOM J1aBJICHHM.

N3Mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnsapuslie siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS JKUIKOCTEM.

N3Mmepenne yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OIIEHKAa MAaccChl IMapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSYKESHUS.

N3mepenne moaynst FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMaliid PE3UMHOBOro olpasia  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMHUKAa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tell U €€ NPOSIBICHUA. DJEeKTpuyeckuil 3apsa. JBa Buga
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, NHMAJIEKTPUKA U  MOJYIPOBOJHUKH.
DNEeMEHTApHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsija.

B3aumoperictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

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

HanpspbkéaHocts  anekTpudeckoro  mouisi.  [IpoOHbid  3apsia. Jluaum
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh INEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP mMOTEHLMANOB U
HanpspkeHue. lloTeHumanbHass sHeprus 3apsna B BJIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHuunan anexkrpocTaTuyecKoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTHU
MOTEHIMANIOB Il 3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IprHIMI Cynepno3ULY STEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsixeHHOW cdepsl. [lorme
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy miapa. [lone paBHOMEpPHO 3apsyKeHHOM
OeCKOHEUHON TUIOCKOCTH. KapTuHBI JUHUN HaNpsHKEHHOCTH ATUX TOJEH |
SKBUIMOTCHIUAIBHBIX TOBEPXHOCTEM.

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

JlvudnekTpuku B AJEKTPOCTATUYECKOM  TIOJIE. JnanekTpuyeckas
MPOHUILIAEMOCTh BEIIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTDH ILIOCKOIO
KOHJIEHCATOpa.

[TapamensHOE coenHEHNE KOHIEeHCATOpOoB. [locnenoBaTenpbHoe coequHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3apsKEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: JJIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKAss 3alluTa, 3a3eMJICHHUE BIIEKTPOIpPHUOOPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSKECHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apsIKEHHBIX IJIACTHH.

Mopgenb anekTpoctaTuieckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaThyecKas 3aluTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUJIOCKOTO KOHJAEHCAaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika v pa3psaka KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOH/IEHCATOpa B YHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydenune nporekanus Toka B LENH, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH MTOTEHIIMAJIOB (HampsHKeHUs ) pu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanune paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CyleCTBOBAaHHS MOCTOSSHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxkenue U u DJ1C £ .

3axkon Oma JiJig yyacTKa IeTH.

DIIEKTPUUYECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOTO TMPOBOJHUKA OT €ro JJWHBI W IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenbHOE, MApAILIEIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuét pazBeTBIEHHBIX AnekTpuueckux mnemnen. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH [xoyns—JleHua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HUCTOYHHUKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1ienu. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: aMIIEpMETP,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAMPSHKEHHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsKEHUS ISl PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS W CBETOAMOIA.

3aBUCUMOCTh COTPOTUBICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COMTPOTUBJICHUS MPU MMOCTOSSHHOM
HaIpsHKCHUU.

[Ipsamoe uzmepenue IJC. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMATIOB MEXKIY IMOJIOCAMH HWCTOYHHMKA TOKa
OT CHUJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padbomol, npaKmMuKym.

HccrenoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenue yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTHM CHJIBI TOKA OT HANpsDKEHUS 71 JIAMIIbI
HaKaJMBaHUs.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pazHOCTH MOTEHLUMATOB MEXIAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKaA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuueckas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTb COINPOTUBJICHUS METAJIOB OT
Temmneparypbl. CBEpXIIPOBOAUMOCTD.



DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJAUMOCTH
oJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKU TOK B DJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS JUCCOLIMALMA.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opas3psiiHbIe
JaMIIbl, 3JIEKTPOHHO-TydeBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/,
TPAH3UCTOpP, (POTOAMOI, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSL.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 251ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0OJHOBAIEHTHOI'O HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUIN MPAKTHUKYM.

Crioco6b! n3MepeHus: PU3NYECKUX BETUUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MMOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BETHUUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
du3nUecKknX BENWYMH, MPOBEpPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  OKCIEPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca Qusukum yrayonéHHoro ypoBHs B 10 kiacce
OCYILIECTBIIIETCS C YUETOM COJEPKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH
MaTteMaTUuKu, OUOJIOTHUH, XUMUH, T€Orpapuu U TEXHOJIOTUH.

Meosicnpeomemnoie nOHAMUA, C6A3AHHDBLE C USYUEHUEM MEMOO06 HAYUHO20
no3HanuA: SABICHWE, HAay4HbIA (DaKT, rumnoresa, (uU3MUecKas BEIUYMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJECIMPOBAHUE, MOJIE€Nb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuka: peunieHHe CUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napa6ona, runepbosna, ux rpadpuku u cBoiicTBa. TpuroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHW3MOB, TEIUIOBOE 3arps3HEHHE OKPYKaloIIeW cpebl,
yTUIW3alusi OMOOPraHUYECKOro TOIUIMBA JUIsl BBIPAOOTKH  «TEIJIOBOM» H
ANEKTPOIHEPTUU, TOBEPXHOCTHOE HATSHKEHUE U KATMJUIAPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYI,
MOJIb BEIeCTBAa, MOJSpPHAs Macca, IMOJyYeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TN, )KUAKOCTEH U ra3oB, KUAKWE KPUCTAIIIbI, JIEKTPUUECKUE
CBOICTBA METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eocpagpus: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMET.

Texnonoz2ua: npeodbpazoBaHuE BUKEHUI C HCIIOJIb30BAHUEM MEXAaHU3MOB,
yu4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpoOHIUTENH, peméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHUKE (THPOCKOIN, BOAOMET U JPYrHe), JBUraTeslb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHAUIIMOHEDP, TEXHOIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM 4YHCJIE€ HAHOMATEpUaJoB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allHuTa, 3a3e€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHMAJIMHHOCTHLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoOro mpeaMera «Dusukar
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, paclIupeHUue >KU3HEHHOTO
OMbITa U OMNbITA JICSITEILHOCTH B MPOILIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCIUTATEIbHOU I€STEILHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCIIMTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOW  MO3UIMU  OOydYaromerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOT'O WJIEHA POCCUICKOI0 00IECTBAa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JEMOKPAaTHUYECKUX [IEHHOCTEN;

e TOTOBHOCTbH BECTU COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX I'PAKIAHCKOIO
oOlecTBa, y4yacTBOBaTh B CAaMOYIpaBICHMHM B 00pa30BaTebHOU
OpraHu3aluu;

e YMEHHE B3aUMOJECHCTBOBATh C  COLUUAIBbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAHUTAPHOW U BOJOHTEPCKOU E€ATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e cOpPMHUPOBAHHOCTH POCCUNCKOHN TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e I[IEHHOCTHOE OTHOIICHUE K T'OCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMuUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBE/ICHHUS,

e CIIOCOOHOCTH OIICHWBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOIO OyAyIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHUPY, BKJIIOUYAs JCTETUKY HAYy4YHOrO
TBOPYECTBA, MPUCYIIETO (PU3NUECKOU HAyKe.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3IUUHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccuu u peaanu3oBbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O U CamMOOOpa3OBaHUIO B
00acTH (U3HKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€CKOro BOCIIMTAaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUU B OKPYXKAIOUIEH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE ILIEHHOCTU HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus (DU3UKH OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

ITo3naBaTe/ibHBIE YHUBEpPCAJIbHbIE YUeOHbIE JeiCTBUS
Bba3oBble JJornuecKue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIM3UPOBATH  MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIpEeNeNATh 1NN ACSATEIBbHOCTH, 3aJlaBaTh MapaMeTPbl U KPUTEPUH HX
TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUST B PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTePHAbHBIX 1 HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBATH COOTBETCTBUC
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKH TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJIMHUPOBATh ¥ BBINOJHATH pPabOTy B YCIOBHSIX PEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HcCJIaea0BaTC/IbCKHUC HeﬁCTBHﬂ:

BJIJIETh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATHSIMHU U METOJAMHU
(u3HUECKON HAyKU;



BJaJ€Th  HABbIKAMHM  y4€OHO-MCCIIEIOBATEIbCKOM M IPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHHs 3a1ady  (PU3NYECKOro
COJICp>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJIaJE€Th BHUJAMH JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaIlMy, MPEeoOpPa30BaHUIO U TPUMEHEHUIO B Pa3IUUHBIX YUeOHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIacTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3U U aKTyaJIM3UpPOBATH 3aj/auy,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEeHThl  JUIs
JTI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH TOJYYECHHbIE B XOJ€ pEIICHHs 3aJa4d pe3yJIbTaThl,
KPUTHUUYECKHU OIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSAX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DU3UKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATETHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmanmeii:

BJI/ICTh HABBIKAMHU TMONY4YEHUS MHMOpMAIUU (PU3NYECKOTO COACpIKAHUS
U3 HCTOYHUKOB PAa3HbIX THUIOB, CAMOCTOSATEIBHO OCYIIECTBIISTH IOUCK,
aHaMM3, CHCTEMATH3AIMI0 W WHTEPHpPETANi0 WH()OpPMAIUU Pa3TUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBAa HWH(MOPMAIMOHHBIX H KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UUYECKOTO COAEPKAHUS B pa3iM4HbIX (hopMarax c
y4€TOM Ha3HaueHus HUHQPOpPMAIMU U IIEJEBOM ayIUTOpPUHU, BbIOUpas
ONTUMAIbHYIO0 (OPMY MPEACTABICHUS U BU3yaIU3ALIUH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKM M BO BHE-ypPOUYHOU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi M CMAr4arhb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHIHOM U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHUKY U METOJIbl COBMECTHBIX NEHCTBUM C YYETOM OOLIUX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUS MO €€ JIOCTHKEHHUIO: COCTaBJISTh IUIaH
JEUCTBUH, paclpeesTh POJU ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KaXKJOr0 y4yaCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBaTh WJEU C IO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATErMUYECKOE IIOBEJEHUE B Pa3IMUYHBIX
CUTyallUsiX,  HpPOSBISATH  TBOPYECTBO U BOOOpa)xkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISITh  MTO3HABATEIBHYIO  JEATEIBHOCTh B
obrmacth (PU3NKA MW aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUSI PACUETHBIX M KaY€CTBEHHBIX
3a/iay, IJIaH BBIMOJHEHUS MPAKTUYECKON pabOThl C YYETOM WMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTb  paMKd  y4yeOHOro TpeIMeTa Ha  OCHOBE  JMYHBIX
PEANIOYTEHNM;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCcTBOBaTh ()OPMUPOBAHUIO U TPOSBICHUIO APYIUIMH B OOJACTU
(GU3UKH, MOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.

CﬂMOKOHTpOJH), 3MOHHOHaJILHLIﬁ HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU [IO3HABAaTENbHOW pe(dIeKCMH KaKk OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh NPUEMBI pedJeKCUU Ui OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MPUHHUMATH PELIEHUS II0 HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI U apPryMEHTbl APYIUMX IPU AHAIU3E PE3yJIbTATOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI U apPryMEHTBhl APYIUMX IPU AHAIU3E PE3YyJIbTATOB
JIEATEIIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIITUOKH.

B mponecce AOCTUIKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBbI I10

bu3uke IS ypOBHS CpeaHero oOmero oOpa3oBaHUs Yy  OOyYaromMXCS

COBEPIIEHCTBYETCS HIMOIIMOHAbHBIH UHTEIJIEKT, peAnoararomi
c(hOpMHPOBAHHOCTH:
e CaMOCO3HAHHUS,  BKIIOYAIOMIETO  CHOCOOHOCTh  TMOHMMATh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IOBEJCHHE, CIIOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATFHBIM WU3MEHEHHUSIM U TMPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K TIOCTIKCHHIO 1NN
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIIOCOOHOCTh TMOHHUMATh  DMOIIMOHAIBEHOE
COCTOSIHUE JAPYTHX, YYWUTHIBATH €r0 TPH OCYIIECTBICHHH OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIHOCOOHOCTh  BBICTPAWBATh
OTHOMICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeiiatb KOHQIUKTHIL.

INPEAMETHBIE PE3VYJIbTATDI



K konmy oOyuenuss B 10 knacce npenMeTHbIE pPe3yibTaThl Ha YIriIyOJEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJb (PU3MKK B  HKOHOMHYECKOM, TEXHOJOTMYECKOMH,
AKOJIOTHYECKOM, COLMAIbHOM M ATHYECKOM cdepax aesTeabHOCTH
YeJIoBeKa, pOJib U MECTO (PU3UKU B COBPEMEHHOM Hay4YHON KapTUHE MUPA,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (GYHKIUN  (Qu3MuecKkol Teopuu —  MEXaHHKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUN 0 PU3NUECKON KapTUHE MUPA;

pa3nuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (U3MYECKHX Tel U
MPOIIECCOB (SIBJICHUI): WHEpIMadbHas CUCTeMa OTCuY€Ta, abCOIIOTHO
TBEPIOE TEIO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUKEHHUE,
CBOOOJIHOE TMajicHue, aOCONIIOTHO ympyras jaedopmaius, abCOTIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUIKOCTH
U TBEPJIOTO (KPUCTAJUIMUECKOTO) TeJa, UJICAIbHBINA Ta3, TOUCUHBINA 3apsi,
OJTHOPOJIHOE DJICKTPUUYECKOE TOJIE;

paznuyarh yclIOBUSA (TpaHUIbI, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAaHMUECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBIXKCHHS, (POpMYJIbl KUHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuiess aiisi CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHMYECKON
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHHYEeCKOW JHEprud,
yCIOBUSl paBHOBECHs TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, Broporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLECCHl U ABICHUS, UCIOJb3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MOJEKYIsIpHOW (QU3MKK U
TEpPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KMHETHUYECKOW 3HEPrHed TEIUIOBOTO JBHKEHHUS W KOHLEHTpALUEW €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEHIECTBA CO CPEAHEW KHUHETHYECKOU
SHEPryeu TEIJIOBOTO JIBUKEHUS €r0 YacTHIl, CBS3b JABJICHUS HUJICATBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpneneeBa—Kianeiipona, mNOEpBbIA 3aKOH TEPMOJUHAMHUKH, 3aKOH



COXpPaHEHMSI PHEPIHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIOIL30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aHAJU3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBICHUS, MCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JIEKTPOJAUMHAMUKHU (3aKOH COXpPaHCHHS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kyiona, MOTEHIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TOJIA, MNPUHUUN CYNEPHO3UIUUA DSICKTPUUECKUX
MOJIEH, MPU 3TOM YKa3blBasi YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUUECKHM BaXKHBIE COOTHOIIEHHUS: 3aKOHBbI Oma s ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMUCKHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepEMEILEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€JA U CUCTEMBI TEJI, CHIIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi HHeprusi, pabora CWIbI, IEHTPOCTPEMHUTEIBLHOE
YCKOPEHHUE, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrus B3aUMOJEHCTBUA Tena ¢ 3emii€ii BOMM3M €€ TMOBEPXHOCTH,
SHEprus ynpyroi gedopMmanu MPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTa B TEPMOAMHAMHUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOIO Trasa,
OTHOCHUTENIbHASl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEmIOBOrO
JNBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD AJIEKTPUYECKOTO MOJIs,
HAIpsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Iiapa B
BaKyyM€ U B JHUDJIEKTPUKE, MOTEHUHMAN 3JIEKTPOCTATUYECKOTO IOJIS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKa, JJIEKTpUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C IOCIEI0BATEIbHBIM H
NapaJuIEIbHBIM COCIUHEHUEM PE3UCTOPOB, IHEPTUS IEKTPUUECKOTO MO
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBWYECKUX  SIBIICHUU:
MEXaHMYECKOE JBWIKCHHWE, TEIUIOBOE JBM)KEHUE 4YacTUIl BELIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBIKCHHE, Mu(dy3us, ucrapeHue,
KUIEHUE U KOHAECHCALIUSI, TUIaBJICHNUE U KPUCTAIUIN3ALIMS, HAlIPABICHHOCTh
TEIUIONEPEIaut, 3JEKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (DU3NYECKON BETMUYUHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHUU, NOpPU  I3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATh PE3YIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHAEC TpaPuUKOB C YYETOM



a0COJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, JIeNaTh BEIBOJBI TT0 PE3yJIbTaTaM
HCCJICIOBAHMSI;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ W3MEpPCHHS, OICHUBATH aOCOIOTHBIC U
OTHOCHUTEJIbHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI TIO MPOBEPKE MPEITOKEHHOW THITOTE3bI: IIJIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3UPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUTIOTE3HI;

coOJr01aTh TIpaBMIIa 0€30MMaCHOTO TPY/a NMPH MPOBEACHUHN HCCIICIOBAHUN
B paMKax y4eOHOTO DOKCIEpPUMEHTa, TMpakTHKymMa H  yd4eOHOo-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBbHOCTH C WCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOM W HESABHO 3aJaHHOM
¢u3HUecKol MOJIEIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeUarolleld TpeOOBaHUAM  3ajlayH,
OpUMEHSATh  (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nUecknuX TEOpUN TMpU MCIOIB30BAHMM MAaTEMAaTUYECKUX METO0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl M KOPPEKTHUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyYEHHBIX PE3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue NpUMEHEHHs 3HaHUU U3
Pa3HBIX pa3eNoB Kypca GU3MKH, a TaKKe UHTETPALMKA 3HAHUN U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATh JIOTHYECKYIO
IIEMOYKY PACCYyKJIEHUM C OTMIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCTIONIb30BaTh TEOPETHUYECKUE 3HAHUA s OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB paOOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUCKUX U 3apyOC)KHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENTHPHOCTH YEJIOBEKA, CBS3AHHOW C (PU3WYECKUMH TMPOIECCaMHU, C
MO3UIINN IKOJIOTUIECKON OE30MaCHOCTH, MPEACTABICHUA O PAIlMOHATIBHOM
MPUPOIOIIONB30BAHNN, & TAK)KE€ PAa3yMHOM HCIIONB30BAHUU JOCTIKCHUM
HAyKd W TEXHOJOTHUH IS JaJbHEHIIETO pa3BUTUS YEIOBEYECKOTO
o01IecTBa;



MPUMEHSATh pa3iudHble CrOCOObl padoThl ¢ MH(pOpMaUel PU3NIECKOro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJi TIOMCKa, MepepabOoTKU W NPEabsSBIEHUS YydyeOHOU u
HAyYHO-TIONMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(bOpMALMK, TOJYYEHHOW M3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O M  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE U M03HABaTEJIbHBIC yMEHUs
CaMOCTOSATEJILHOTO ~ MPUOOPETeHHs  HOBBIX 3HAHUKW B Ipolecce
BBITMIOJTHEHUS IPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TPyNIE C HUCIOJIHEHHEM pPAa3JIUYHbIX COILMAJBHBIX PpOJeH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHAAPTHBIX CHUTYallUAX, aJ€KBAaTHO OIICHUBATh BKJIAJl KaXKIOTO U3
YYaCTHUKOB I'PYTIIIBI B PEIICHHE pacCMaTpUBAaEMOM IPOOIEMBbI;

HPOSIBJISITH MOTUBALMIO K OyyIiel npopecCuOHaNbHON IeATEIbHOCTH 10
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoasubie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 Hayunslii MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO Tea 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYISIPHOKHUHETUYECKOU TEOPUH 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1
33 ArperatHble cocTosiHUS BemiecTBa. dDa3oBbie 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DNEKTPUUECKOE T0JIE 24 1
4.2 I1oCTOSHHBIN 2IEKTPUUECKUI TOK 24 1




4.3 Toku B pa3nuyHBIX cpenax 6
Hroro no pazgeny 54
Paszen 5. ®PU3HMUECKHUI MPAKTUKYM
5.1 OuznyecKkuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3ydeHnusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchl
®dusuka — JTAMEHTAIBHAS HAYKA O
1 Pyn e 1 01.09.23
pupoJIe
Hay4anbrit MeTo 1 MO3HAHUSA U METOIbI
2 i . 1 04.09.23
uccaenoBaHusl GU3NIECKUX SBICHUI
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3HaHus npupoapl. Habmonenne u 1 05.09.23
IKCIIEPUMEHT B (hU3HKE
4 CriocoObl n3MepeHus: GU3NYECKUX BETUUHH 1 06.09.23
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 07.09.23
BEJTUYHH
MonenupoBanue B ¢pusuke. Posb u mecto
W3UKH B JOPMUPOBAHUU COBPEMEHHOM
6 ¢ . opwrp P . 1 08.09.23
HayYHOU KapTUHBI MUPA, B IPAKTHYECKON
JEeSITeNbHOCTH JII0JIeH
Mexannueckoe nBmkeHue. Cucrema
7 oTcueTa. OTHOCUTENBHOCTh MEXaHUUYECKOTO 1 11.09.23
nsuxkenus. [Ipsmas u oOpatHas 3agauun o
MEXaHHUKHI
Panuyc-BekTop MaTepualbHOM TOUKH, €T0
8 Y P P ’ 1 12.09.23

MMPpOCKOHU HAa OCHU KOOPAUHAT. TpaeKTOpI/ISI.




[Tepemenienue. Cxopocts. X npoekuuu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE IPAMOIMHEWNHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUS

13.09.23

10

CrnosxeHune nepeMeIieHnii U CKOPOCTEH.
Pemrenne 3anau

14.09.23

11

HepaBHoMepHoe nBm:xkeHne. MrHoBeHHast
cKopocTh. Yckopenue. [Ipsamonnneitnoe
ABUXKXCHUE C TOCTOSIHHBIM YCKOPCHUEM

15.09.23

12

I'padmueckoe onucanue NpSIMOIUHEHHOTO
JBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

18.09.23

13

CBoboaHoOe masieHre. Y CKopeHue
cBOOOHOTO MMaJeHHs. 3aBHCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHU M HX TpaduKu

19.09.23

14

JIBukeHue Tena, OpoIIeHHOTO MO/ YIIIOM K
TOPU30HTY

20.09.23

15

KpuBonuneiitHoe npuxenue. [[Brxenue mo
OKPYXHOCTH. YTJIOBas U JUHEHHas
ckopoctb. [lepuoa u yactoTa.
LenTpocTpemMuTenbHOE U MOJHOE YCKOPEHHE

21.09.23

16

KonTponsHas paboTa no Teme
"Kuuemartuka"

22.09.23

17

[IepBsiif 3akoH HetotoHa. HeprmanbHbie
cucremsl orcuéra. [IpuHuun
OTHOCHUTEIBbHOCTH I'anuies.
Heunepuuanbnusie cucTeMbl OTCUETA

25.09.23




Cuna. PaBHozelicTByroas cuiia. Bropoit

18 26.09.23
3akoH Hprotona. Macca
B3aumopeiictue Ten. Tperunii 3akoH

19 s p 27.09.23
Herorona
[Tpuniun cynepno3uiuu cui. Pemenne

20 P YHep 28.09.23
3a/1ay Ha IpUMEHeHne 3aKkoHOB HproToHa
3aKO0H BCEMHPHOTO TSATOTEHUS.

21 OKBUBaJIEHTHOCTh 'PaBUTALIMOHHON U 29.09.23
MHEPTHOUN MaccChl
Cuna TsKeCTH U yCKOpeHHe CBOOOHOTO

22 yerop A 02.10.23
TaJIeHUS
JIB>xeHrne HeOECHBIX TeT U UX

23 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas 03.10.23
KOCMHUYECKasi CKOpocTh. 3akoHbl Kertepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 04.10.23
Cuna tpenus. [Ipupona u BUIbI CUIT TPEHHUS.

25 JIBI>KEHHE B KUJIKOCTH U Ta3e ¢ y4ETOM 05.10.23
CHJIBI CONTPOTUBIICHUS CPEIbI

aBienue. [ uapocraTuueckoe AaBlieHUE.

26 A P A 06.10.23
Cuna Apxumena
AbcomotHo TBepoe Teno. [ToctynarensHoe

27 pA e 09.10.23
U BpalareiabHOe ABIKEHUE TBEPOTO Tea
MOMEHT CuJIbl OTHOCUTEIIBHO OCH

28 10.10.23
Bpamienus. [1nedo cuisl
CrnosxeHue Cull, IPUI0KEHHBIX K TBEPIOMY
teny. LlenTp TsxecTu Tena. Y cinoBus

29 y- Hewrp 11.10.23

PaBHOBCCHA TBEPAOIO TECJIA. Bungwr
PaBHOBCCHA




30

Pemenue 3amau

12.10.23

31

KonTtponsHas padora o Teme "/lnnamuka.
Craruka TBepaoro tena'

13.10.23

32

Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI
MaTepHalbHbIX TOYEK. LIeHTp Macc cucTeMbl
MaTepHalbHbIX TOYEK. Teopema 0 IBUKEHUU
LIEHTpa Macc

16.10.23

33

Nmmynbe cuitbl U1 U3BMEHEHUE UMITYJIbCa
Tesa. 3aKOH COXpaHEHUsSI UMITYIIhCa.
PeaxkTnBHOE OBIDKEHIE

17.10.23

34

MOMEHT UMITyJIbca MaTepUAIbHON TOUKH.
[IpencraBnenue 0 COXpaHEHUM MOMEHTA
HMITyJIbCa B LICHTPAIbHBIX MOJISAX

18.10.23

35

Pemrenue 3agau

19.10.23

36

PaGora cuibl Ha MaIOM U HA KOHEYHOM
nepemeieHuu. ['padpuueckoe
npejcTaBieHue paboThl CUilbl. MOIIHOCTh
CHJIBI

20.10.23

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHUaIbHON TOUKH

23.10.23

38

IloTeHIManpHbIe U HEMOTEHUAIBHBIE CHJIBI.
IToreHumaneHas sHeprus. Bropas
KOCMHMYECKasi CKOPOCTh

24.10.23

39

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs13b
pa6OTLI HCIMMOTCHIMAJIbHBIX CUJT C
H3MEHEHHEM MEXaHHMYSCKOM SHEPrun
CHCTEMBI Te1. 3aKOH COXpaHCHHUA

25.10.23




MEXaHUYECKOHN SHEPrun

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBHeHue bepHyiuu 15 UieanbHOM 26.10.23
HKHUJKOCTH

41 KontponsHas padora HOHTGMG "3aKOHbI 271023
COXpaHEHHUs B MEXaHUKE
Pa3BuTHe npeacraBieHuii 0 Ipupoie

42 teroTel. OcHOBHBIE TIosIokeHUsT MKT. 07.11.23
Hudody3us. bpoyHoBckoe ABMKeHNE
CrpoeHue ra3000pa3HbIX, )KUJIKUX U

43 TBEPJBIX TeN. XapaKTep ABUKEHUS U 08.11.23
B3aWMOJICHCTBUS YACTHI] BEIECTBA
Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).

44 Komunuectso Bermtecrsa. I[locrostaHas 09.11.23
ABoraapo

45 Temnepartypa. TermioBoe paBHOBECHE. 10.11.23
IlIxama Ienbcus

46 Pemtenue 3amay 13.11.23

47 Wneanpuselii ras. ['a3oBble 3aKOHBI 14.11.23

48 VYpaBuenue MenneneeBa-Knanelipona. 15.11.23
Pemenue 3amau

49 AbcomoTHas Temneparypa. 3akoH JlanbToHa 16.11.23

50 H3ormporieccel B nieanbHOM rase ¢ 17.11.23
MOCTOSTHHBIM KOJINYECTBOM BELIECTBA

51 I'padmyeckoe npeacraBneHne 201123
M30TIPOIIECCOB: U30TEpMa, H30X0pa, n306apa

52 OcHoBHoe ypaBHeHne MKT 21.11.23

53 Pemenue 3amau 22.11.23




54

CBs3b a0COJIOTHOM TeMIepaTyphbl
TEPMOIMHAMHYECKON CUCTEMBI CO CPEIHEN
KMHETUYECKOHN SHEPruel NoCTYyNaTeIbHOIO
TEIUIOBOTO JIBM)KEHUS €€ 4acTHUI]

23.11.23

55

O0001IeHME U CUCTEMATU3aLMs 3HAHUM 110
teme "OcuoBst MKT"

24.11.23

56

Kontponsnas padota o reme "OCHOBBI
MKT"

27.11.23

57

TepmoanHamMuueckas cuctemMa. 3aJlaHue
BHEIIHMX ycnoBui uis T/l cucreMsl.
Bremnne 1 BHyTpeHHUE TapamMeTpBl.
[Tapametpsr T/l cucTeMbl Kak cpegHue
3HAYEHUS BEIMYUH, ONIUCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

28.11.23

58

HyneBoe Hauano TepMoJMHAMUKH.
CamornpousBoJibHas penakcarus T /]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

29.11.23

59

Mogenb uieaabHOTO Ta3a B TEPMOIMHAMHUKE.
YcnoBust IPUMEHUMOCTH 3TON MO

30.11.23

60

VYpasuenne MengeneeBa-Knaneiipona u
BBIpa)KEHUE /7151 BHYTPEHHEW SHEPTUU

01.12.23

61

Bripaxkenue aist BHyTpeHHEN SHEPruu
0JIHOATOMHOTO UAEAJIbHOTO ra3a.
KBazucrarnueckue 1 HeCTaTU4ECKUE
IIPOLIECCHI

04.12.23

62

OnemeHTapHas paboTa B TepMOJIMHAMUKE.
Brruncnenue paboTsl o rpaduky mnpouecca
Ha pV-nuarpamme

05.12.23




Teruonepenaya Kak criocod W3MEHEHHUsI

63 BHyTpeHHel sneprun T]I cuctemsr 6e3 06.12.23
COBEpILIEHUS pabOTHI

64 KonBekuus, TEMIONpoOBOIHOCTb, U3IyYEHUE 07.12.23
KonunuecTBo TemnoTel. TenmoéMKocTh Tea.
VY nenbHas U MOJISIpHAS TETJIOEMKOCTH

65 08.12.23
BeIlleCTBA. Y IeJbHAas TEIJIOTa CTOPAHUS
TOILIMBA
Pacuér konmuyecTBa TEMIOTHI IpH

66 11.12.23
TerIonepeave

67 [Tonsatue 06 annabaTHOM Tiporiecce. [lepBorit 12.12.23
3aKOH TEPMOIUHAMUKHI
KonnuecTBo TerIoTh 1 paboTa Kak MephI

68 W3MEHEHUs BHyTpeHHeH sHepruun T /1 13.12.23
CHUCTEMBI
BTopoii 3akOH TepMOAMHAMUKY TSI

69 PaBHOBECHBIX ¥ HEPABHOBECHEBIX IIPOLIECCOB. 14.12.23
Heo6parumocTh MpUPOTHBIX MPOIIECCOB

70 [TpuHIUIIBI AEHCTBUS TEMJIOBBIX MAIIUH. 15.12.23
KIT

71 MaxkcumanbHoe 3Hauenue KITJ. Iukn 18.12.23
Kapno

12 Pemenue 3amau 19.12.23
DKOJIOTUYECKHUE aCTIEKThI UCIIOIb30BaAHUS

73 TEILUIOBEIX ABUTareleil. TemnoBoe 20.12.23
3arpsi3HEHUE OKpYXKaroLen cpeabl

74 Pemenue 3amau 21.12.23

75 O06o01IeHre U cucTeMaTr3arys 3HaHUH 110 22.12.23




teme "Tepmonunamuka. TerioBbie
MaIIHbI"

76

KonTtposnsHas pabota o Teme
"TepmoauHamuka. TeraoBsie MalIuHb"

25.12.23

77

[TapooOpa3zoBaHue ¥ KOHICHCAITHS.
Hcnapenue u kurienue. Y aenbHas TEIIOTa
napooOpa3oBaHUs

26.12.23

78

HacelieHHbIe 1 HEHACHIIIECHHBIE MApPHI.
KauecTBeHHas 3aBUCHMOCTb IJIOTHOCTH U
JTaBJICHUS HACBIILIEHHOTO Mapa OT
TEMIEPATyphl, UX HE3ABUCUMOCTh OT 00BEMA
HaCBIIEHHOTO Mapa. 3aBUCUMOCTD
TEMIIepaTypbl KUIIEHUS OT JaBJICHUS B
KHUJIKOCTH

27.12.23

79

Bnaxxnocts Bozmyxa. AGCOIOTHAS U
OTHOCHTEIbHAS BIIAXKHOCTD

28.12.23

80

Pemrenue 3agau

29.12.23

81

Trépnoe Teno. Kpucrammyeckue u
amop(HbIe Tera. AHU30TPONUS CBOMCTB
KpHUCTAILJIOB

09.01.24

82

IInaBnenue u KpucCTaJluIn3anusi. Y nennHas
TCILIOTA I1JIaBJICHHUA. CY6J'II/IMaI_[I/I$I

10.01.24

83

Hedopmaruu TBEpIOTO Tena. PacTskenue u
cxarue. Casur. Monyns FOHra. Ilpenen
yIpYyrux nedopMaruii

11.01.24

84

TenmoBoe pacmpeHuc JKUJKOCTEH U
TBép,Z[LIX TECIIL. AHFapMOHI/ISM TCIIIIOBBIX
KoJIeOaHU I qacTull BEIICCTBA

12.01.24




[IpeobpazoBanue sueprun B (HazoBBIX

85 15.01.24
nepexoax

86 YpaBHEHHE TEIUIOBOTO OamaHca 16.01.24

87 Pemenne 3amau 17.01.24
[ToBepxHocTHOE HaTshxeHHe. KanusipHbie
sBjIeHUs. JlaBieHue 101 NCKPUBIEHHON

88 A AL HCKD 18.01.24
MMOBEPXHOCTHIO XHUAKOCTH. Dopmyna
Jlamtaca
O0001IeHne 1 cUcTEMaTU3aIMs 3HAHNUI 110

89 TeMe "ArperaTHbI€ COCTOSTHUS BEIECTBA. 19.01.24
®dazoBble EpEXOBI"
Kourpoasaas pabora 1o teme "Arperartasie

90 P P P . 22.01.24
coCTOsIHMS BeniecTBa. Pa3oBbIe EPEXOIbI
DIIeKTpU3aIus Tell U €€ MPOSBICHUS.
OnekTpudeckuil 3apsa. J[Ba Buna

91 p P A a 23.01.24
AJIEKTPUUYECKUX 3apsiioB. [IpoBogHUKH,
JUBJIEKTPUKU U MOJYIPOBOJHUKHI
OeMeHTapHbINA JIIEKTPUUECKUN 3aps.

92 P p P 24.01.24
3aKOH COXpaHEHUsI JICKTPUUYECKOTO 3apsia
Bsaumonetictsue 3apsagoB. Toueudrie

93 A DAL 25.01.24
3apsnbl. 3akoH Kynona

94 Pemenue 3amay 26.01.24
Dnekrpuyeckoe nose. Ero neiictBue Ha

95 29.01.24
ANEKTPUUECKUE 3aPS/IbI
Hanpsk€HHOCTD 2JIEKTPUYECKOTO MOJIS.
ITpoOuelit 3apsa. JIMHUY HAPSHKEHHOCTHA

96 P AR P 30.01.24

QJICKTPUYICCKOTO TOJIA. O)IHOpO,Z[HOC
QJICKTPUYCCKOC II0JIC




IloTeHUMaIbHOCTD SJICKTPOCTATUYCCKOI'O

97 31.01.24
noJisi. Pa3HOCTh MOTEHINAIOB U HANIPsDKEHUE
[NoTenumanpHas SHEPTHS 3apsiaa B

98 ANIeKTpocTaTHYecKoM mosie. [lorenmnman 01.02.24
AIIEKTPOCTATUYECKOTO TIOJIS
CBs13b HANTPSDKEHHOCTH TOJIST I PA3HOCTH

99 MTOTEHIMAJIOB JUTSI 3JICKTPOCTATHIECKOTO 02.02.24
oJIst

100 HpI/IHuan CYNEPIO3UIHA dIIEKTPUIECKAX 05.02.24
noJieit

101 Pemienne 3amau 06.02.24

102 [Tone Toqequoro 3apsiga. [losie paBHOMEpPHO 07.02.24
3apsOKEHHOU chephl
[Tose paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mapa. [lone paBHOMEPHO 3apsKEHHOM 08.02.24
0ECKOHEYHOMH TIOCKOCTH

104 [TpoBOIHUKH B 3JIEKTPOCTATHUECKOM TOJIE. 09.02.24
YcioBue paBHOBECHS 3apsiioB

105 JIMAJIEKTPUKY | TTOJTyITPOBOJIHUKHU B 12.02.24
AJIEKTPOCTATUYECKOM TI0JIC
Konnencarop. D1eKTpo€MKOCTh

106 KOHJIEHCATOpa. DNEKTPOEMKOCTD IJIOCKOTO 13.02.24
KOH/IEHCAaTopa

107 [TapannenpsHoE coeAMHEHNE KOHAEHCATOPOB 14.02.24

108 [TocnenoBarenbHOE COETMHEHHE 15.02.24
KOH/IEHCAaTOpOB

109 OHeprus 3apsHKEHHOI0 KOHAEHcaTopa 16.02.24

110 Pemenue 3amau 19.02.24




JIBr>keHure 3apsKEHHOW YaCTHIIbI B

111 20.02.24
OJIHOPOJIHOM BJIEKTPUUECKOM T0JIe

112 Pemtenue 3amau 21.02.24
O000111eHNE ¥ cUCTEMATH3ALMS 3HAHUN 110

113 . » 22.02.24
TeMe "DIEeKTPUYECKOE T0JIe
KourponsHaas pabora 110 Teme

114 OHIP P ! 26.02.24

DIEeKTPUYECKOE ToJIe

Cwia Toka. ITocTosIHHBIN TOK. Y CIIOBUS

115 CYILECTBOBAHUS IOCTOSHHOTO 27.02.24
ANEKTPUIECKOTO TOKA

116 Wcrounuku toka. Hanpsoxenne u 9/1C 28.02.24
3axod OMa U1 ydacTKa IEHH.

117 AP yatTEA I 29.02.24
DIEeKTPUYECKOE CONTPOTHUBIICHNE
3aBUCHMOCTB COTIPOTUBIICHHUS OJHOPOTHOTO

118 MPOBOJIHHUKA OT €T0 JJUHBI M TUIOIA TN 01.03.24
MOTIEPEYHOTO CEUSHUS
Y aenbHO€e COMPOTUBIIEHNE BEIECTBA.

119 s P - 04.03.24
Pemrenue 3agau
ITocnemoBaTensHOE, MapaIIeabHOE,

120 g P 05.03.24
CMEIIaHHOE COCIMHEHHUE MTPOBOTHUKOB
PacuéT pa3BeTBIEHHBIX DJIEKTPUUECKUX

121 “rp P 06.03.24
nerei. [IpaBuna Kupxroda

122 Pemenue 3amau 07.03.24
PaGota snexTpuyeckoro Toka. 3aKoH

123 11.03.24
Jxoyna —Jlenna

124 Pemenue 3amau 12.03.24
MOIIHOCTE YIEKTPUYECKOr0 TOKA. TermoBas

125 . P 13.03.24

MOIIHOCTb, BBIACIIACMAA Ha PE3UCTOPC




126 Pemenne 3amau 1 14.03.24
9J1C u BHYTpEHHEE COIIPOTUBIICHUE

127 A yIp p 1 15.03.24
HCTOYHHKA TOKA
3axon OMa 1 OJIHOH (3aMKHYTOM

128 A ( yToi) 1 18.03.24
ANMEKTPUICCKON TN

129 Pemrenue 3amau 1 19.03.24

130 MOIIHOCTh UCTOYHUKA TOKA 1 20.03.24

131 KopoTkoe 3ambikanne 1 21.03.24

132 KonneHncarop B 11enu nNoCTOSIHHOTO TOKa 1 22.03.24

133 Pemienne 3amau 1 01.04.24
Pemenue 3agaq nmo teme "TlocToSTHHBIN

134 ATTHO T 1 02.04.24
MEKTPUICCKHI TOK
Pemenne 3amau no teme "IlocTosTHHBII

135 Ao 1 03.04.24
MEKTPUICCKHI TOK
Pemenne 3amau no teme "IlocToaHHBIH

136 Ao T 1 04.04.24
MEKTPUICCKHI TOK
O06001IeHre U cucTEMaTU3aLMs 3HAHUI 110

137 . ' HIDT SHARH 1 05.04.24
teme "[1OCTOSIHHBIHN JICKTPUYSCKUN TOK
KourponbsHas padora 1o teme "IlocTossHHBIA

138 P PaboT 1 08.04.24
NEKTPUIECCKHI TOK
DneKTpruYecKas MPOBOJUMOCTh Pa3IMUHBIX

139 BEILECTB. DJIEKTPUUYECKHUI TOK B METaJIIax. 1 09.04.24
CBepXmpoBOIUMOCTb
DNEeKTpUUYECKU TOK B pacTBOpax U

140 paciuiaBax 3J€KTpoauToB. 3akoHbl Dapanes 1 10.04.24
JUTSL DIIEKTPOIIH3a

141 OnexTpuueckuil TOK B raszax. [lnmazma 1 11.04.24




142

DnexTpuuecKuil TOK B Bakyyme. BakyymHble
puOOpHI

12.04.24

143

DNEeKTpUUECKU TOK B MOJIYIPOBOJHUKAX

15.04.24

144

[TonynpoBoAHUKOBBIE TPUOOPHI

16.04.24

145

Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa U HANPSKEHUS B
LIENU TIOCTOSTHHOTO TOKA MPY NOMOIIH
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
pudopoB"”

17.04.24

146

®u3NYeCcKuil IPAKTUKYM IO TEME
"N3yueHne HepaBHOMEPHOTO ABWKEHUS C
LIETIBIO OIIPEAEIIEHNs] MTHOBEHHOM CKOpPOCTH"

18.04.24

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHus mpu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOM I1ocKocTH"

19.04.24

148

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3yueHue IBUKEHHS TeJla, OpOIICHHOTO
TOPU30HTAJIBHO"

22.04.24

149

dusnyeckuii MPaKTUKYM TI0 TEME
"HccnenoBanue 3aBUCUMOCTH NIEpUOA
oOpaleHst KOHHYeCKOro MasiTHUKA OT €To
napameTpoB"

23.04.24

150

Du3NYEeCKUN IPAKTUKYM I10 TEME
"N3mepenne paBHOJAECHCTBYIOIIEW CUIIBI IPU
JBYDKEHUH OpycKa [0 HaKJIOHHOM
miockoctu”

24.04.24

151

Du3N4EeCKUH MPAKTUKYM I10 TEME

25.04.24




"HccnemoBanye 3aBUCUMOCTH CHIT
YIPYrOCTH, BO3HUKAIOIIUX B IIPYKUHE U
pEe3UHOBOM 00pasiie, oT ux aedopmanuu’

152

Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3mepenne ko3 duimenTa TpeHus mo
BEJIMYMHE YII0BOT0 KO3 PUIIUEHTA
3aBucumoctu Frp(N)"

26.04.24

153

®uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ycioBHi paBHOBECHS
TBEPAOTO TeNa, UMEIOIIEro OCh BpameHus"
iy "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacy€T CuiI ynpyroctu"

02.05.24

154

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHune nuMmysabca Tejia mo TOpMO3HOMY

yTH

03.05.24

155

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHnrne n30TepMUUECKOTO Mpolecca
(pekoMeHJ0BaHO UCTOJIb30BaHUE U(PPOBOI
naboparopuu)"

06.05.24

156

Ou3nyecKuil MPakTUKyM IO TEME
"U3mepeHue yaenbHOl TeIoEMKOCTU" WIH
"UccnenoBanue mporecca OCThIBaHUS
BelecTna"

07.05.24

157

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepenune ko3dduimenra
MOBEPXHOCTHOTO HATSHKEHUS

08.05.24

158

Du3N4EeCKUH MPAKTUKYM I10 TEME
"N3y4yeHne NpoTeKaHus TOKa B LIETH,
cojepxarnieit konaeHcarop"

10.05.24




159

®u3N4eCKUi IPAKTUKYM 110 TEME
"UccnenoBanue CMEMIAaHHOTO COCTUHEHUS
pe3uctopos"

13.05.24

160

®duznyeckuil NpakTukyMm 1o treme "CHsTHE
BOJIbT-aMIIEPHOMN XapaKTEepUCTUKU auoa"

14.05.24

161

Pesepsubrit ypok. O60011eHIE 1
CUCTEeMAaTH3aI¥sl 3HAHUHA 110 TEME
"KunemaTtuka"

15.05.24

162

Peseprubrit ypok. O6001eHNE 1
CUCTEMAaTH3aI¥sl 3HAHHUH 110 TeMe
"Ilnnamuka"

16.05.24

163

Peseprubrit ypok. O6001IeHNE 1
cucTeMarus3anus 3Haguil mo teMe "CraTuka
TBEpAOro Tema"

17.05.24

164

PesepBubIit ypok. O600meHne u
cUcTeMaTu3alus 3HaHui Mo TeMe "3aKOHEI
COXpaHEHUA B MexaHuKe"

20.05.24

165

PesepBubIit ypok. O6001eHNE 1
cucTtemMaTusanus 3HaHui o Teme "OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKOM Teopun”

21.05.24

166

PesepBublit ypok. O600mIeHE U
CHCTEMAaTHU3alMs 3HAaHUH 10 TEME
"TepmoauHamuka. TenaoBsle MalliuHbI"

22.05.24

167

PesepBHrlit ypok. O600IeHE U
CHCTeMaTHu3aIus 3HaHUH 10 TeMe
"ArperatHble COCTOSIHUSI BEIIECTBA.
®dazoBble nepexoan”

23.05.24

168

PesepBHriit ypok. O600IIeHE 1

24.05.24




cucremMaTru3anusa 3HAHUM I10 TEME

"DnexTpuueckoe mnojue"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

168

16




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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