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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OpraHU3alUIX
Poccuiickoit ~ deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW O0OydaroIuXcsl.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

N3yuyenne kypca (U3MKU YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEaU30BAThH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKHX CIOCOOHOCTEN KaKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OopraHu3anusx NnpodecCUOHATBLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXCs, OCBOUBIIHMX
nporpamMmy 1o (U3MKE Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

cojiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYMX MPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUYUTEIEH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/J0B K TMpernojaBaHuio (U3MKU HA YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHbINi Kype GU3HKH — CHCTEMOOOpa3yOIInii
JUTISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHEe (U3NYECKUX 3HAHWM OMPEIENNIO XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
(GU3MKKM BHOCUT OCHOBHOM BKIaJg B (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMHUPOBAHUE YMEHHM NMPUMEHSATH HAYYHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SBIIETCS JIOTHYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
0o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢uzukn ¢ pa3BuTHEM OOLIeCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEAIOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a TakKe 0O0CYXICHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMBbI 1O (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIAIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITEIbHOTO AKCIIEPUMEHTa KakK
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yudeOHOro mpouecca. s yriayOnéHHOTro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHUE OIBITHI MPH HU3YYEHUH HOBOTO
MaTepuana, 1abopatopHbie padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3alud (PU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTHUKyMa B CHUCTEMY J1a0OpaTOpHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBOM HHCTPYKIIUH.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IUWHBIM MepedHeM. BriGop
TEMATUKU IS 3TUX BUAOB YYCHHUYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISIETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpOIecca UCXOAsl U3 OCOOEHHOCTEN MOypPOYHOIro
IUIAHUPOBaHMUS M OCHalleHus kaOuHera ¢usuku. Ilpu sTOoM obecneunBaercs
OBIIAJICHNE OOYYalOIMIMMHCS YMEHUSMH TIPOBOAMTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHS], WCCIIeIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIUYUH U TMMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonbuioe BHUMaHME YAENAETCS PELICHUI0 PACYETHBIX M Kaue€CTBEHHBIX
3agad. [lpu 3TOM 115 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Jaud C SIBHO
3aIaHHON W HESIBHO 3aJlaHHOM (PU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
U3yYCHHbIE 3aKOHBl W 3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 Pa3HbIX pas3ienioB. [[s KauyecTBEHHBIX 3a/1a4y
OPUOPUTETOM SIBIISIIOTCSA 3aJaHMsl Ha OOBSCHEHUE/NpEeJCKa3aHHe MpPOTEKaHUsS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
buznyecKoil MOAeN AJisi CUTYalluu IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYeOHOTO IpoIiecca Kypc (GU3MKH YIrTyOJaE€HHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00I1Iero 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBHIX
npeaMeTHoro kaOuHera. B kaOuHere (QU3MKKM AOHKHO OBITH HEOOXOIMMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK>Ke IEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHcTpalMoHHOE  000pyZoBaHue (OpPMHpPYETCSI B COOTBETCTBUHU C
NPUHIIATIOM MHUHUMAIbHOM JTOCTATOYHOCTH M  OO0ECIeurBaeT IMOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAIMid st
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBJICHUA M  TMPOIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 000OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX paboT
dbopMupyercss B BHJIEC TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIedrBaeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4Y€eHUS] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHHEe WHTEpPECAa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
M3YUYCHHUIO TPUPOJbI, Pa3BUTUE HUX HMHTEIUICKTyaJbHbIX H  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa M3yUEHHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax Oyyien
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUIo B 5TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneurnBaeTCsl pPeleHUEM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CpEIHETO O0IIero oOpa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;

dbopMupOBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
bU3MYeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKkoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHUe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBMSIM 3ajJaud, B TOM 4YHUCJIE 3ajad
WH)XEHEPHOT'0 XapaKTepa,

NoOHMMaHue (U3NYECKUX OCHOB M TPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOILIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHalIM3a W HUHTEpHpeTanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PA3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (DPU3UKO-TEXHUYECKOTO TPOGUIIS.

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIb JElIaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYATBHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslit MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3MmepeHre cuiibl TOKAa M HaIpsHKEHUS B LEMU MOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3ala4l MEXAHHUKHU.

Paguyc-BekTop MarepuagbHOW TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUAIbHON TOYKH OT BPEMEHH U UX
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora obOparieHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JBUKEHUE CHapsA0B, LEMHbIE, MIECTEpEHYAThIE W PEMEHHBIE IEpeadH,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMXKEHUM € UCTIOIb30BAaHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE IyTEH, TPACKTOPHUHA, CKOPOCTEH ABUKEHHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue YCKOPEHHUS CBOOOTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3ydenne naBUXKEHUS Tejla, OpPOIIEHHOrO0 TroOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yueHue NBHKEHHS Tella MO OKPYXHOCTH C IOCTOSIHHOW [0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl oTcyéra. IlpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCU€Ta (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MACCBHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U uX cIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBmxkymerocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Hasnenune. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJAWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €TI0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOIECUCTBUS TEIl.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JBMXKEHHHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydyeHne NBUXKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

WccnenoBanne NBKEHHsI OpycKa MO HAKIOHHOHW IJIOCKOCTH C IEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOe W BpallaTeNbHOE IBUKCHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CnoxeHue CUil, MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHUH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOMUYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIAb ONOPBI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CHUCTEMBI MAaTEpPUAIBbHBIX TOYEK. Teopema O ABUKEHUH LIEHTpa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPIus Tela B OJHOPOJHOM I'paBUTALMOHHOM mone. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHyTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyJmM [ MACAIBbHOM JKUIKOCTU Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTONU CHUIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckorn Tteopuun (MKT), ux
ombiTHOe oOocHOoBanue. Jluddysus. bpoyHoBckoe nBIWKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABoranpo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBL. YpaBHeHHe MenneneeBa—Kianeiipona. AOcomoTHas
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MeEXIy [JaBJIE€HUEM U  CPEIHEW KUHETHYECKON  3Hepruei
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEN MOCTYNaTeIbHOIO TEIJIOBOTO IBM)KEHHS €€ YaCTHLI.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanne Tpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEeHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO HCIOJIb30BaHHE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM Jid
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelHNe u BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJiIbHAS — pellaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMI:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJENH: HU3Kasl KOHLUEHTPALMs YaCTHUIL, BEICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  crmoco0  M3MEHEHHS  BHYTPEHHEW  3HEPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAst »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMUKH [UJIS PABHOBECHBIX MPOIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 0o0Jiee XOJOAHOTO Tefia K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI UCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPeIbl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE ITPOILIECChI: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
MCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTHUIIM3AIMS OMOOPTaHUYECKOTO TOILIMBA JJIs
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEIUIOEMKOCTEM BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHueHcamwus. lcrmapeHue W KuIleHWe. Y IelbHas
TEIJIOTa MapooOpa3oBaHuUs.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAKHOCTD.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0Oaax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHruecKkue YCTpOMCTBA W  TEXHOJOTMYECKHE TMPOIECCHI:  KHUJIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHns BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3MmepeHne yaenbHOM TEMIOTHI IIJIABJICHHUS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne abCOMIOTHOW BIIQXXHOCTH BO3JyXa M OIIEHKa MAacChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  JepopManuu  pe3MHOBOro oOpasua  OT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsil. 3aKOH COXPAHEHUS DIJIEKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsKEHHOCTH DJIEKTPUIECKOTO MoJs. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3NEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTAaTUYECKOro TMojs (Kak OJHOPOJHOro, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HaNpsOKEHHOCTH H3THUX TOJEH |
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTUH.

Monens anexTpoctaTuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMIAau
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka CHIT B3aUMOJIEHCTBUS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHAGHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAUHEHUH KOHIECHCATOPOB.

HccnenoBanne paspsaa KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanubslil 31eKmMpuiecKuii mok.

Cwuiia Toka. [TocTosiHHBIN TOK.

VYcnoBust CylmeCTBOBAHUSA NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHukm
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/seMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) JJICKTPUYECKOM Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3MepeHre CUiibl TOKa U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crnoco0bl coeMHEeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoctd IJ[C raabBaHUYECKOrO 3JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOIIHOCTU MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxku 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass pUMECHast MPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpudeckuidi TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3ucTOp, (HOTOAMOMA, CBETONUOM, TalbBaHWKA, padUHUPOBAHHUE MEAH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME IPOBOAMMOCTH METAJJIOB U MTOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3MUECKUX BEJIINYHH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUS, C6A3AHHbBIE C U3YYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeitHas ¢yHKIu,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW Mpupoae, 1uddys3us, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTAYECKAS TUCCOLMAIS, TalIbBAHUKA, SJICKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, pemeéTyaTble KOHCTPYKIIMHK), MCTIOIh30BAaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJ[yUYEHHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCJIE HAHOMATEpUaloOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3MKE HA YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3y/bTaThbl OCBOCHUS YueOHOro npeamera « usnka» A0IKHBI OTPaKaTh TOTOBHOCTh U CIOCOOHOCTD
oOy4Jaronmxcss PyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEW TO3UIMENH JUYHOCTH, CHUCTEMOM IE€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHHUX YOEKICHHM, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
o0l1leCTBa, PACIIMPEHHUE KU3HEHHOTO OIbITa W ONbITa JCSITEIBHOCTH B IPOIECCE peaTu3alii OCHOBHBIX HAMpaBICHUMN

BOCIIUTATEIIHLHOMN ACATCIIBHOCTHU, B TOM YHCJIC B 4aCTH:
IPAXKIAAHCKOI0O BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh TPAXKIAHCKOM MO3ULUU OOydYaromerocss Kak AaKTUBHOTO W OTBETCTBEHHOIO YJI€HA
POCCHUICKOTO 00IIIECTBA;

MPUHATUE TPATAULIUOHHBIX 00IEYEIOBEYECKHX T'YMAHUCTUUECKUX U JJEMOKPATUUYECKUX LICHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JESTENbHOCTh B HHTEpEcax TIpakJIaHCKOro oOIlecTBa, y4YacTBOBaTh B
caMOyIpaBJIeHUU B 00pa30BaTEIbHON OpraHU3aliH;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMU B COOTBETCTBUH C UX (PYHKUUSIMU U Ha3HAUCHUEM;
TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOW NEATEIIBHOCTH.

MATPHOTHYECCKOI'0O BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH POCCUUCKON TpaKTIaHCKOW MIACHTUIHOCTH, MAaTPHUOTH3MA;
IIEHHOCTHOE OTHOIIICHUE K TOCY/IApPCTBEHHBIM CUMBOJIaM, TOCTHKEHUSIM POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U
TEXHUKE.

AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHMA:

C(l)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHHA, 9TUUCCKOI'O ITOBCACHH,

CITOCOOHOCTh OIICHMNBATL CHUTYyallUI0O W TIPUHUMATHb OCO3HAHHBIC PCIOCHUS, OPUCHTHUPYSCh Ha MOPAJbHO-
HPAaBCTBCHHLIC HOPMbI 1 ICHHOCTH, B TOM YHCJIC B ACATCIIbHOCTHU y‘—IéHOFO;

OCO3HAaHHUEC JIMYHOI'O BKJIaJa B IIOCTPOCHUC YCTOIZQHBOFO 6y,Z[y1HCFO.



ICTETHYECKOT0 BOCTIMTAHUS:

e OCTETHYECKOE OTHOIICHUE K MHUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIEro (PU3HIECKOI HayKe.

TPYAOBOr0 BOCIIMTAHUS:

e HHTEpPEC K DPA3IUYHBIM cdepamM NpoPecCHOHATHHON AESITEeIbHOCTH, B TOM YHCJIE CBS3aHHBIM C (U3UKOH U
TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymiel mpodeccuu W peanu30BbIBATh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

e TOTOBHOCTbH U CIOCOOHOCTH K 00Pa30BAHMIO U CAMOOOPa30BaHUIO B 001aCTH (PU3NUKHU HA MPOTSKEHUU BCEH KU3HU.

IKOJOTHYECKOr0 BOCTIMTAHHUS:

e c(hOpPMUPOBAHHOCTH 3KOJOTUUECKON KYJIbTYpPbl, OCO3HAHUE II100ATIBHOTO XapaKTepa SKOJIOTMYECKUX MPoOeM;

e IUIAHMPOBAHME M OCYIIECTBJIECHUE ACHCTBHI B OKpY’XKalOLIel cpeae Ha OCHOBE 3HAHUS LENed YCTOMYMBOTO
pa3BUTHS YETIOBEUECTBA;

e pAacCIIMPEHHE OTbITA ACATEIHLHOCTH IKOJIOTUIECKON HAMIPABIEHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUH 10 PU3HKeE.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

e c(hOpMHUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UUECKON HAYKH;

e OCO3HAHHWE IIEHHOCTH HAYYHOW JESATENbHOCTH, TOTOBHOCTH B TIpOllecCe€ H3Y4YCHHS (PH3UKU OCYIIECTBIATH
MPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIHbHOCTh MHINBUIYaIbHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble Jlornueckue JaeicTBuA:
e CaMOCTOSITENIHLHO (DOPMYJIMPOBATH U AKTYaJIM3UPOBATH MPOOIIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;
e ONPEAEHATH LEIU AEATEIBHOCTH, 3aJ1aBaTh MAPAMETPHI U KPUTEPUHU UX JTOCTUKCHUS;
e BBISBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUMS B pacCMaTpUBAEMbIX (DM3UYECKUX SBICHUSX;
e paspabaThiBaTh TUIAH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHalW3a UMEIOIIUXCS MaTepUaNbHBIX M HEMaTePHAbHBIX

pPECYpCOB;



BHOCUTHh KOPPEKTHUBBI B JI€SITEJIBbHOCTh, OILICHUBATh COOTBETCTBHUE pE3YJIbTATOB LEIJSIM, OLEHUBATh PHUCKHU
MOCJIEICTBUN ACITEIIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PAb0OTy B YCIOBHSX pEaTbHOTO, BHUPTYaIbHOTO W KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble ucciieoBarTe/IbCKHe 1eiiCTBUS.

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOYEBBIMU TOHITHAMHU U METOJIaMU (PH3UIECKON HAYKH;

BJIAJICTh HAaBbIKAMU Y4EOHO-UCCIIE0BATENHLCKON U MPOEKTHOM JACSATENBHOCTU B 001aCTH (PU3UKHU, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOMCKY METOJIOB PEIICHUS 3aJlady (PU3UUYECKOrO COJEpkKaHUsl, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

BJIAJCTh BHUJIAMH JICSITCIBHOCTH 110 IOJIYYEHHI0O HOBOTO 3HAHWS, €r0 HMHTEPIIpPETAIlMH, MPeoOpa3oBaHUIO M
MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX CHUTYyalUsX, B TOM YHWCJIE MPH CO3JaHUU yYEOHBIX MPOEKTOB B 00OJaCTH
busuKy;

BBISIBIIAITh TPUYMHHO-CIICJICTBEHHBIE CBSI3U M aKTyaJlUM3WpOBaTh 3a/lady, BBUIBUTATh TUIOTE3Y €€ pEeIIeHUs,
HAXOJIUTh apTYMEHTHI JIJIs JOKA3aTeIhCTBA CBOMX YTBEPXKIACHUH, 3a1aBaTh MapaMeTPhl U KPUTEPHH PEIICHUS;
aHAM3UPOBATh MOTYUYCHHBIC B XOJI¢ PEHICHUS 3aJa4M PE3yIbTaThl, KPUTHUYCCKH OIEHWBATh WX JOCTOBEPHOCTD,
MIPOTHO3WPOBATh N3MECHEHHE B HOBBIX YCJIOBHSX;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 33]]a4l B 00pa30BaTEIIbHON JESITEIILHOCTH, B TOM YHCIIE TIPU U3yUYECHUU
busuKy;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yYMETh TIEPCHOCUTD 3HAHUS 110 (PU3HKE B IPAKTHICCKYIO 00JIaCTh )KU3HEIEATCILHOCTH,

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIC UJICH, TIPEIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pa6ora ¢ unpopmanmeii:



BJIAJICTh HAaBBIKAMU TMOJIYYCHHS HH(pOpMaruu (QU3NISCKOTO0 COJCP)KAHUS W3 HCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSITEJIFHO OCYIIECTBIISITh IMOUCK, aHAJIW3, CUCTEMATH3AIUI0 U MHTEPIPETAINI0 WH(OOPMAIUN Pa3THIHBIX
BUJIOB B (DOPM IIPE/ICTABIICHNS,

OLIEHHUBATh JOCTOBEPHOCTh HH(DOPMAIIHH;

UCIIOJIB30BaTh CPEACTBA HHGOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJOTMH B PEIICHHM KOTHHUTHBHBIX,
KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 3aJad C COOJIIOJICHUEM TpeOOBaHUM OSPrOHOMHKH, TEXHHKHU
0€30IMacHOCTH, TUTHEHBI, PECYpPCOCOCpPEKCHHsI, TNPABOBBIX M JTHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co3JaBaTh TEKCThI (PU3MUCCKOTO COJEpKaHUS B Pa3IUYHBIX (opmaTax ¢ y4éTOM Ha3HAYCHUS HHPOPMAIMH U
IIEJICBOM ayIUTOPUH, BEIOMpAst ONTUMAIbHYIO (hOpPMY IIPEACTABICHHS M BU3yaIH3aIliu.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

OCYUIECTBJIATH OOLIEHUE HA YPOKaxX (PU3HKHU U BO BHE-YPOUHOU JIESTEIIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(QIUKTHBIX CUTYyallMi U cMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTUYHO HM3J1araTh CBOIO TOUYKY 3PEHUS C UCIOJb30BAaHUEM SI3BIKOBBIX CPEJCTB;

MOHUMATh U UCTOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIMBUTyaIbHOW PabOTHI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JCHCTBUU C y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaxKJIOTO
YJIEHA KOJJIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHON JI€ATEIBHOCTH, OPTaHU30BbIBATh U KOOPIAWHHUPOBAThH JEHCTBHS MO €€ JOCTHKEHHUIO:
COCTaBJISITh IUIAH JAEWCTBUM, paclpelenarTh poJid ¢ YYETOM MHEHUH YYAaCTHHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJla M KaXKJIOTO YYaCTHHMKA KOMaHAbl B OOHIMI pe3yabTaT MO pa3pabOTaHHBIM
KpUTEPUSIM;

npemjiaraTh HOBBIE TPOEKTHI, OLEHMWBATh HJEUW C TMO3ULUH HOBH3HBI, OPHUIMHAJIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYUIECTBJISATh MO3UTHUBHOE CTPATErMUECKOE MOBEACHHE B PA3IMYHBIX CUTYalUsX, MPOSIBISATH TBOPYECTBO U
BOOOpaxkeHue, ObITh UHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHUSA



CaMoopraHmaunﬂ:

CaMOCTOSITENIFHO OCYIIECTBISATh MO3HABATENIbHYIO JESATEIBHOCTh B 00JAaCTH (M3UKH M aCTPOHOMUU, BBISBIISTH
po0JieMbl, CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOATEIIBHO COCTABIIATH IIJIaH PEIICHUs pACYETHBIX M KAYECTBEHHBIX 3a/1a4, IJIaH BBIIIOJIHEHUS IPAKTUYECKON
paboThI ¢ YUYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEANIOUTEHU;

JaBaTh OLICHKY HOBBIM CHUTYalLlMsIM;

pacuMpsTh paMKH y4e€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX IPEIIOUYTECHHI];

JieJ1aTh OCO3HAHHBIM BHIOODP, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMUPOBAHUIO U NPOSBICHUIO 3PYAULUU B 001acTU (PU3HMKHM, MOCTOSHHO IMOBBIIIATH CBOU
00pa3oBaTeNbHbIN U KYJbTYPHBI YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTh KOPPEKTUBBI B JACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEIISIM;

BJIAJETh HABBIKAMHM IO3HABATEIbHON pEeQIEKCUM KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUNA M MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHWUM;

UCITOJIB30BaTh NPUEMBI pe(IIEKCUHU TSl OLUEHKH CUTYallld, BIOOpa BEPHOTO PELICHUS;

YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATDH PELIEHHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JACATEIbHOCTH;

NPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

MIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JACSATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMUOKH.

B mpomecce mocTrKeHHs] TUYHOCTHBIX PE3YyIbTAaTOB OCBOEHUS MPOTPaMMbl MO (PU3MKE IJIi YPOBHS CPEAHETO OOIIETO
oOpa3oBaHus y 00yJarOIINXCS COBEPIIICHCTBYETCS AIMOIMOHATBHBIN WHTEIUICKT, MPE/OoJIaralonuii chOpMHUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIKOYAIOIIETO CIOCOOHOCTh IMOHMMAaTh CBOE HMOLIMOHAIIBHOE COCTOSHUE, BHJIETh HAIpPaBICHUS
pa3BUTHUSI COOCTBEHHOW AMOIIMOHAILHOM C(ephl, ObITh YBEPEHHBIM B CE0E;



CaMOpPCryJrupoBaHHrs, BKIHOYAOIICTO CAMOKOHTPOJIb, YMCHUC IIPHUHUMATL OTBCTCTBCHHOCTL 34 CBOC IIOBCICHHUC,
CIIOCOOHOCTh AIAINTUPOBATHCA K SMOIIMOHAJIBHBIM U3MCHCHUAM U IIPOABIIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,
BHYTpeHHCfI MOTHBaIluH, BKJ'IIO‘-IaIOHIeﬁ CTPCMIJICHUC K AOCTHMKCHHUIO IMCIM MW  YCICXY, OITHMHU3M,
HHHUIIMATHUBHOCTL, YMCHHC HeﬁCTBOBaTB, HCXO0OA U3 CBOUX BO3M0>KHOCT€I>1;

OMIIAaTHH, BKJ'IIO‘I&IOHIeﬁ CIIOCOOHOCTh TOHHUMATh OMOIMOHAJIBHOC COCTOAHHUC MAPYIUX, YYUTBIBATH Cro IIpHU
OCYHICCTBJICHUHA OGHIGHH?I, CITOCOOHOCTH K COYYBCTBHIO N COIICPCIKUBAHUIO,

COIIMAJIBHBIX HABBIKOB, BKJJIIOYAIOIIINX CIIOCOOHOCTh BBICTpanBaTb OTHOIICHUA C APYIrMMU JIHOJAbMU, 3a6OTI/ITBCH,
IIPOABJIATH HHTCPCC U pa3pCllaThb KOH(bJ]I/IKTI)I.

[TPEMETHBLIE PE3VJIbTATDBI

K xoniry oOyuenus B 10 Kknacce mnpeaMeTHble pe3ylbTaThl Ha YriayOJE€HHOM YpOBHE JOJDKHBI OTpaXkaTh

c(hOpPMHPOBAHHOCTH Y 00YUAIOIIUXCS YMEHHUIA:

MMOHUMATh POJIb (PU3UKH B SKOHOMHUYCCKON, TEXHOJOTHUECKOM, SIKOJOTHUYECCKOM, COIMATIbHON M ATHYECKON chepax
JeSATEIbHOCTH YEJI0BEKa, POJib U MECTO (DU3UKH B COBPEMEHHOM HAy4YHOM KapTUHE MUpPA, 3HAYEHUE OMUCATEIHHOM,
CUCTEMATU3HUPYIOLIEH, OOBSCHUTENBbHON M NPOTHOCTHYECKOW (PYHKIMH (U3UUECKON TEOpUU — MEXaHUKH,
MOJIEKYJISIPHOM (DM3UKH W TEPMOJIMHAMHUKH, pOJIb (PU3NYECKOW TEOpHUH B (OPMUPOBAHUHU MPEACTABICHUN O
bu3MYecKoi KapTHUHE MUPA;

pasinyaTh yCIOBUS MPUMEHUMOCTH MoOJeNeld PU3NYeCKUX Teld M MPOLECCOB (SBJICHUN): MHEpLUAIbHAs CUCTEMA
oTcuéra, abCOJIIOTHO TBEPIOE TEJIO, MaTepualbHasg TOYKA, PaBHOYCKOPEHHOE ABUKEHHUE, CBOOOJHOE MaJeHUE,
abCcoJIIOTHO yripyrasi nedopmaiiusi, abCOTIOTHO yIPYyroe U abCOJIOTHO HEYNMPYroe CTOJKHOBEHHWS, MOICIH rasa,
XKUIKOCTU U TBEPAOro (KPUCTAIUIMYECKOr0) Teja, UACaIbHbIA ra3, TOUCUHBIA 3apsl, OJHOPOIHOE AJIEKTPHUUECKOE
0JIE;

pasznuyaTh yCJaoBHUS (CpaHUIIbl, 00JaCTH) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MOHMMATh BCEOOIIMI XapaKTep
(byHAaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTb UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSICHATH MEXAaHUUYECKUE MPOLIECCHl U SIBJICHHS, HCIOIb3YysI OCHOBHBIC MOJOXKECHHSI M 3aKOHBI
MEXaHUKH (OTHOCUTEIbHOCTh MEXaHUYECKOTO JABMKECHHS, (DOPMYIIbl KHHEMAaTUKHA PAaBHOYCKOPEHHOTO JIBUKEHHUS,
npeoOpazoBanus [amunes 1jsi CKOPOCTH U TEpeMeIleHusl, 3aKoHbl HpI0OTOHA, MPUHIMUI OTHOCHUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPaHEHUS! UMITYJIbCa U MEXaHUYECKON SHEPTUH, CBSA3b padOTHI
CWIbl C U3MEHEHUEM MEXAHWYECKOM 3HEPIHH, YCIIOBUS PaBHOBECHsI TBEPAOrO Teja), IPH 3TOM HUCIOIb30BaTh
MaTE€MaTUYeCKOE BBIPAKEHUE 3aKOHOB, YyKa3blBaThb YCIOBHUS HNPUMEHUMOCTH  (DU3UUYECKUX  3aKOHOB:
npeoOpa3zoBanuii ['anmumes, BTOpPOro W TpeTbero 3akOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHS HMITyJbCa U
MEXaHUYECKON YHEPIUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHaAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHUSI, UCHIOJB3Ysl OcHOBHBIE NojoxkeHuss MKT u 3akoHbI
MOJIEKYJISIPHOM (U3MKM U TEPMOJMHAMHUKU (CBSA3b JABJICHUS HACAIBHOTO Ta3a CO CpEeIHEW KUHETUYECKOU
DHEPrUEN TEIIOBOTO ABIKCHHMS M KOHLUEHTPALMEW €ro MOJIEKYJ, CBS3b TEMIIEpATyphbl BELIECTBA CO CPEAHEMN
KMHETUYECKOW SHEPTUEN TEIUIOBOTO JABMKEHHMS €r0 YACTHIl, CBA3b JAABJIECHUS MACAIBHOTO ra3a ¢ KOHUEHTpPALHUEH
MOJIEKYJI M €ro TeMIlepaTypol, ypaBHeHue MeHnneneeBa—Kianelipona, nepBblid 3aKOH TEPMOAUHAMUKH, 3aKOH
COXPaHEHHUSl PHEPTUHU B TEIUIOBBIX MPOIECCaxX), MPU 3TOM HCIIOJIB30BATh MAaTEMaTHYECKOE BBIPAKEHUE 3aKOHOB,
YKa3bIBaTh YCIOBUS IPUMEHUMOCTH ypaBHEeHHs Menneneesa—Knanelpona;

aHAIM3UPOBaTh M OOBSCHATh DJIEKTPUUYECKUE SIBJIICHUS, UCIOJIb3ysl OCHOBHBIE TIOJOKEHHUS U 3aKOHBI
AIEKTPOJMHAMUKHN  (3aKOH  COXpAHEHUs DJEKTPUYECKOro 3apsna, 3akoH KyloHa, NOTEHIMAIbHOCTh
AIEKTPOCTATUYECKOTO IIOJIsI, NMPHUHLIMUI CYNEPHO3ULHAM DIEKTPUYECKUX IIOJIEW, NPU OTOM YyKas3blBas YCIOBUSA
IPUMEHUMOCTH 3aKkoHa KyJioHa, a TakKe MPakTUYECKH BayKHbIE COOTHOLIEHUS: 3aKOHBI OMa JUIsl y4acTKa LeH U
JUISL 3aMKHYTOM n3yieKTpuuecko nenu, 3akoH Jlxoyns—Jlenua, nmpasuna Kupxroda, 3axonsl ®Dapanes ans
AIEKTPOJIN3A);

OINHUCHIBaTh (U3NYECKUE MPOLECChl U SIBICHUS, MCIOJB3YS BEIUYMHBI: NEPEMELICHHE, CKOPOCTh, YCKOPEHHE,
VMIIYJIbC TE€JIa U CUCTEMBI TEJI, CUJIa, MOMEHT CUJIbI, JaBJICHUE, IIOTCHIMAJIbHAS YHEPIrUus, KHUHETUYECKas DHEPIus,
MEeXaHUYeCKasi SHeprusi, paboTa CHIIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CUila TSXKECTH, Cujla YIPYroCTH, Cujia
TPEHUs, MOIIHOCTh, DHEPrusl B3aUMOJEUCTBUS Teia ¢ 3emii€id BOMM3M €€ IMOBEPXHOCTH, DHEPrus yHpyrou
nedopmali  MpyKUHbI, KOJIMYECTBO TEIUIOTHI, aOCONIOTHAs TeMmIlepaTypa Tena, paboTa B TEpMOJUMHAMUKE,
BHYTPEHHSISI SHEPrUsl HAEaJbHOTO0 OJAHOATOMHOTO Ta3a, paboTa HAeaJbHOro ras3a, OTHOCHTENbHAs BIAKHOCTD



Bo3ayxa, KIIJI naeanbHOTO TEIIOBOTO ABUTATENS; AJIEKTPUUECKOE TOJIe, HAMPSKEHHOCTD 3JIEKTPHUUECKOTO MOJIs,
HANpPsOKEHHOCTD TOJIA TOYEYHOTO 3apsja WM 3apsHKeHHOTO IIapa B BaKyyMe M B JIMAJIEKTPUKE, MOTEHLUAN
AIIEKTPOCTATUYECKOTO TIOJSI, PAa3HOCTh MOTEHLHMAJIOB, OJJIEKTPOJBIKYINAs CHJIA, CHJIa TOKa, HaIpsDKEHUE,
MOIIIHOCTh TOKAa, DJEKTpUYecKass EMKOCTh IUIOCKOTO KOHJIEHCATOpa, COINPOTHUBJIICHHE YydYacTKa LENu C
MOCJIEIOBATEIBHBIM U MapalIeIbHBIM COCIUHEHUEM PE3UCTOPOB, FHEPTHUS FICKTPUUECKOTO MOJIsI KOHJECHCATOPA;
OOBSICHATH OCOOCHHOCTH MPOTEKaHUS (DU3MUECKUX SIBICHUI: MEXaHWYECKOE [BIKEHHUE, TEIUIOBOE JBHKEHHE
YacTHUI] BELIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JABWXKEHUE, AU(PQy3us, HUCIAPEHUE, KUIIEHHE U
KOHJICHCAIMs, TIUIABIICHUE W KPUCTAUIM3AIMs, HAIMpPaBICHHOCTh TEIUIONEpEeaun, dJICKTpHU3alus Tell,
HKBUIIOTEHIIMAIILHOCTh MOBEPXHOCTHU 3apsHKEHHOTO IPOBOIHUKA;

IPOBOJNUTH UCCIIEJOBAHUE 3aBUCHMOCTH OJHOHN (pU3MUECKON BEIWYUHBI OT APYTrOM C UCHOJIB30BAHUEM IPSIMBIX
U3MEPEHHI, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (MKCHPOBATh pPE3yJNbTAThl IOTYYCHHONH 3aBUCHMOCTH
buznyecKuX BEIUYUH B BUJE TPA(UKOB ¢ YIETOM aOCOMIOTHBIX MOTPEITHOCTEH M3MEPEHH, IeNaTh BHIBOABI O
pe3ysbTaTtaM MCCIIEA0BAHNUS;

MPOBOJIUTH KOCBEHHbBIE U3MEpPEHUsT (U3HUUECKUX BEJIMYUH, IMPU 3TOM BHIOMPATh ONTUMAIBHBIA METOJl U3MEPEHUS,
OLIEHWBATh A0COMIOTHBIE M OTHOCUTEIHHBIE TIOTPEITHOCTH PSIMBIX U KOCBEHHBIX H3MEPEHHUI;

NPOBOAUTHL OMNBITHI 1O TPOBEPKE MPEIIOKEHHOW THIOTE3bl: ITUIAHUPOBATh OKCIEPUMEHT, CoOUpaTh
DKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh TOJY4YEHHBIE pE3yJdbTaThl W JeNaTh BBIBOJ O CTaTyce
MIPEIIOKEHHON TUIIOTESBI,

co0moaTh npaBuia 0e30macHOro TpyJa IpU MPOBEACHUU HCCIENOBAaHMM B paMKaxX y4eOHOro 3KCIEpUMEHTa,
NpaKTUKyMa M y4eOHO-MCCIIEOBATENLCKON W TMPOEKTHON AESITeNThHOCTH C HCIOIh30BAaHUEM HW3MEPHUTEITHHBIX
YCTPOMCTB U J1a00paTOpHOTrO 000PYyI0BAHUS;

pemiath pacy€THbIE 3a/1a4M C SIBHO 33/IaHHOM M HESIBHO 33JaHHOW (PM3MUYECKON MOJENbIO: Ha OCHOBAaHUM aHAJIM3a
yCJIOBHsI OOOCHOBBIBATh BHIOOp (PH3MYECKON MOJENH, OTBEUAIOIIECH TPEOOBAHUSAM 3a/1auu, MPUMEHATH (HOPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJIaThl (PU3MUYECKUX TEOpUN MpPU HCHOJIH30BAHMM MaTEMaTHYECKHX METOOB
pelieHus 3aaad, MPOBOAMTH pacdy€Thl HAa OCHOBAaHWUM HUMEIONIMXCSA JIaHHBIX, aHAJIM3UPOBATh PE3yJIbTaThl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YUYETOM MOJyYeHHBIX PEe3yJIbTaTOB;



e pelmaTh KaueCTBEHHBIC 337auu, TPEOYyIOIIMe MPUMEHEHUS 3HAHUN M3 pPa3HBIX pa3fesioB Kypca (U3HMKH, a TaKkKe
WHTErpalliyd 3HAHUI U3 JPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA: BBICTPAMBATH JIOTHUECKYIO LIETIOYKY
paccyXJIeHUM C OMOPOil Ha M3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS;

e HCIOJB30BaTh TEOPETHUYECKHE 3HAHUS [ OOBSCHEHUS OCHOBHBIX IPUHLHUIIOB PAOOTHI HU3MEPHUTEIBHBIX
npuOOpPOB, TEXHUUECKHUX YCTPONUCTB U TEXHOJOTMYECKUX MTPOLIECCOB;

e TMPHUBOIUTH MPUMEPHI BKIIAJa POCCHMCKUX U 3apyOekHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE
IPOLIECCOB OKPYIKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA;

e AHAIM3UPOBAThH U OLIEHWBATH MOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHOU AESITEILHOCTU YEJIOBEKA, CBSI3aHHOM C
(Gu3NYEeCKUMHU TpoLeccaMu, C MO3UIUI 3KOJIOTUYECKON O€30MacHOCTH, MPEACTAaBICHUI O palrOHAIbHOM
IIPUPOOIIOIB30BAHNHN, a TAKKE Pa3yMHOM HCIIOJIb30BAaHUM JOCTHMIKEHUN HAYKU M TEXHOJIOTMM IS TaJIbHEHUIIETrO
Pa3BUTHUSI UEJIOBEUECKOTO OOIIECTBA;

e TMPUMEHATHh pa3IMYHbIE CIOCOOBI pabOTHl ¢ HMHpOPMAIMEl (PU3NYECKOro COAEpPKaHUA C HCIOJIb30BAHUEM
COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTMH, IMPU STOM MCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJOTMM JJIsl TOHMCKa, MepepabOTKM U NpeIbsABICHUS Y4YEeOHOM W HayuyHO-TIOMYJISIpHOM HHQOpMAaINH,
CTPYKTYPUPOBAHMSI M HMHTEpPIpETaluyd HH(DOpMAlUMU, MOJYYEHHOW M3 PA3IUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOTYYaEMYy0 HH(POPMALIMIO U OIIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOILIMXCS 3HAHUH,
TaK 1 Ha OCHOBE aHaJIM3a UICTOYHUKA HHPOPMaLIUK;

e TIPOSBIATH OPraHU3AI[MOHHBIE M MO3HABATEJIbHBbIE YMEHHSI CaMOCTOSITEILHOTO MPUOOPETEHMs] HOBBIX 3HAHHUM B
IPOLIECCE BBIMOJIHEHUS IPOEKTHBIX U Y4EOHO-UCCIEA0BATEIbCKUX PadOT;

e paboTaTh B rPyIIE C UCIOJTHEHUEM Pa3IUYHBIX COLMAIBHBIX POJICH, MIIAHUPOBATH PA0OTy TPYIIIbI, PAMOHAIBHO
pacnpenenarh A TeIbHOCTh B HECTAaHAAPTHBIX CUTYalMsIX, aIEKBATHO OLICHUBATh BKJIAJ KaXJA0T0 U3 YYACTHUKOB
TPYNIbI B PELIEHUE paccMaTpUBaeMOi MpoOIEMBI;

e TPOSBIATH MOTHBALMI0O K Oyaymedl mnpodeccHoHaNbHOM AESTeNbHOCTH IO CHEHHATBHOCTAM  (U3HKO-
TEXHUYECKOTO TIPOQuIs.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC



KoauuecTBO 4acoB

DJIEeKTPOHHbIE

Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kontpoabubie  IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznen 1. HAYUHBII METO/, IIO3HAHMS IIPUPO/IBI
11 Hayunslii MeTOA O3HAHUSA IPUPOLBI 6 Bubnnoteka LIOK
Htoro no pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1 Bubnunoteka LIOK
2.2 JuHamuka 10
2.3 Cratuka TBEpIOTO TEa 5 Bubnunoteka LIOK
2.4 3aKOHbBI COXpaHEHUsI B MEXaHUKE 10
Hroro no paszneny 35
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 Bubnunoteka LIOK
3.2 Tepmoaunamuka. TerioBbie MaITUHBI 20
33 ArperaTHble cocTosiHUS BenlecTBa. dDazoBble 14 1 5uGnmoTexa LIOK
nepexoabl
Hroro mo pazueny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DeKTpUUECKOe MoJIe 24 Bubaunoteka LIOK
4.2 [TocTOsSIHHBIN TEKTPUYECKUIN TOK 24
4.3 Toku B pa3nu4HbIX cpenax 6 Bubnunoteka LIOK




Hroro no pazgeny o4
Paznen 5. PU3HUYECKHAN MPAKTUKYM
51  Ousuueckuit IIPAKTUKYM 16 16 Bubaunoteka LIOK
Hroro no pazneny 16
PeszepBHoe Bpemst 10
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16










IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoxka Kourpoabsnbie IIpakTnueckue
n/n Bcero H3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
®dusuka — pyHgaMeHTalIbHAs HayKa O
by Y 1 Bubnunoteka LIOK
pupoe 04.09.2023
HayuHblif MeTO1 TO3HAHUS U METOJIbI
N 1 BubnnoTteka LLOK
HCCIIeI0BaHMS (PU3HYCCKUX SBICHHUI 05.09.2023
DKCIEPUMEHT U TEOPHs B MPOIIeCcCe
no3Hanus npupoasl. Habmonenne u 1 Bubnunoteka LLIOK
05.09.2023
HKCIIEPUMEHT B (hU3HKE
CnocoObl u3mepeHus: U3NUECKUX BEINYUH 1
06.09.2023
AOcoNroTHAs 1 OTHOCHTEIIbHAS
MOTPENIHOCTH U3MEPEHMHN (PHU3UIECKUX 1 Bubnunoteka LOK
P pettiit ¢ 08.09.2023
BEJINYUH
MonenupoBanue B pusnke. Posib u MecTo
M3UKH B (POPMUPOBAHUU COBPEMEHHOM
¢ . QopHp P . 1 Bubnunoteka LIOK
HAy4YHOW KapTUHBI MUpPA, B TPAKTUYECKON 11.09.2023
JIeSATeTLHOCTH JIFOACH
Mexanndeckoe ABmwkeHue. Cucrema
orcuetra. OTHOCUTEIBHOCTD
1 Bubnunoteka LLOK
MexaHu4ecKoro ABuxeHus. [Ipsmas u 12.09.2023
oOpaTHas 3a/1a4ll MEXaHUKH
Pannyc-BexkTop MatepuaibHON TOYKH, €TI0 1




MPOEKIIMU HA OCH KoopAuHaT. TpaekTopusi.
ITepememienue. CkopocThb. X mpoekuuu
Ha OCU KOOpAMHAT

12.09.2023

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'padpuyeckoe onucanue paBHOMEPHOTO
IPSAMOJIMHEMHOTO 1B KECHUS

13.09.2023

Bubnanoteka LLOK

10

11

Ciio’)keHue nepeMeneHl 1 CKOPOCTEH.
Pewenne 3anau

HepaBHOMepHOG JBHKeHHE. MIrHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

15.09.2023

18.09.2023

Bubnnoteka LLOK

12

I'paduueckoe onucanue npsIMOINHENRHOTO
JIBUOKEHUS C TOCTOSIHHBIM YCKOPEHHUEM

19.09.2023

Bubnanoteka LLOK

13

CBobOosiHOE najieHne. Y ckopeHue
¢BOOOIHOTO MaJleHNA. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX rpapuKu

19.09.2023

14

15

16

JIBm>keHue Tena, OpOIIeHHOTo MO YIJIOM K
TOPU3OHTY

KpusonnHueiinoe nrnxkeHue. JIBuxeHue 1o
OKPYXHOCTHU. YTJI0Bas U JIMHEHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENBHOE U IIOJIHOE
YCKOpEHUE

KonTpomnpHas pabota mo Teme
"Kuuemartuka"

20.09.2023

22.09.2023

25.09.2023

Bubnunoteka LLOK

Bubnunoteka LLOK

17

IlepBsiif 3akoH HeroToHa. MTHEpImManbHbIe
cuctemsl oTcyéTa. [TpuHnmn

26.09.2023




oTHoOcUTeJIbHOCTH [ annies.
HewnHeprinaabHbIe CHCTEMBI OTCUETA

Cuna. PaBHonelicTByto1as cuna. Bropoit

18 Bubnunoteka UOK
3akoH Herorona. Macca 26.09.2023 4

19 B3aumoneiictue Ten. Tperuil 3aKoH
Herorona 27.09.2023
IIpunnun cynepno3unuu cuil. Pemenne

20 pH yrep H Bubanoteka LIOK
3a/1a4 Ha MpUMEHEHre 3aK0HOB HproToHA 29.09.2023
3aKOH BCEMUPHOIO TATOTEHUS.

21 DKBUBAJIEHTHOCTH I'PABUTAIIMOHHON 1

: paBiTan 02.10.2023
WHEPTHOUN MacChI
Cuna TsKeCTH M YCKOpPEeHHEe CBOOOAHOTO

22 Bubanoteka LLOK
[ageHus 03.10.2023 4
JIBokeHre HeOECHBIX Te U X

23 UCKYCCTBEHHBIX COYTHUKOB. [lepBas

Y Y P 03.10.2023
KOCMHUYecKasi CkopocThb. 3akoHbl Kerepa
24 Cuna yopyroctd. 3akoH ['yka. Bec Tena Bubanoteka LIOK
ypy Y 04.10.2023 .
Cuna tpenus. [Ipupona u BUIBI cun
25 TPEHU. /IBHKEHHE B KHUJIKOCTHU U rase c Bubnunorteka LOK
peri. /1 A 06.10.2023 4
YYETOM CHITBI COTIPOTHBIICHUS CPEIBI
Jasnenue. ['mapocTaTiueckoe 1aBIeHUE.

26 Bubnnoteka LLOK
Cuna Apxumena 09.10.2023 4
AOCOJIFOTHO TBEPJIOE TEIIO.

27 ITocTymaTenbHOE U BpalllaTEILHOE Bubnunoteka UOK

Y patt 10.10.2023 .
JBUKEHHE TBEPAOTO TeNa

28 MoMeHT CHIIBI OTHOCUTEIILHO OCH

BparieHus. [1inedo cumbl 10.10.2023




29

CroxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecTH Tena. Y cioBus
paBHOBecHsI TBEPAOro Tena. Bussl
paBHOBECHUS

11.10.2023

30

Pemenue 3amau

13.10.2023

Bubnanoteka LLOK

31

32

33

KoHnTtpoinbHas padota mo teme "J{uHamuka.
Craruxka TBepaoro tena'

I/IMHy.]'ILC MaTepI/IaJIBHOﬁ TOYKH, CUCTCMbI
MaTCpPpHAJIbHBIX TOYCK. ]_[eHTp Macce
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. TeopeMa (6]
JABHXXCHHUH OCHTPA MacCC

I/IMHy.]'ILC CHJIbl 1 USMCHCHUC UMITYJIbCa
Tena. 3aKoH COXPAHCHUS UMITYJIbCA.
PeaktuBHOE nBHKEHHE

16.10.2023

17.10.2023

17.10.2023

Bubnnoteka LLOK

Bubnnoteka LLOK

34

MoOMEHT uMITysIbCa MaTEPUAITILHON TOUYKH.
IIpencraBinenue o COXpaHEHUM MOMEHTA
MMITYJIbCA B LIEHTPAJIbHBIX MOJIAX

18.10.2023

Bubnanoteka LLIOK

35

36

37

Pemenue 3agaa

Paborta cuiibl Ha MaJloM U Ha KOHEUHOM
nepemenieHnu. I'paguueckoe
npejcTaBiIeHne paboThl CHIIbL. MOIIHOCTD
CHJIBI

Kunernueckas sueprus. Teopema 00

W3MEHEHHU KHHETHYECKOM OHEPIruun
MaTepHaHLHOﬁ TOYKH

20.10.2023

23.10.2023

24.10.2023

Bubnanoteka LLIOK

Bubnunoteka LLOK

38

HOTGHHI/IaJ'IBHI)Ie 1 HCIIOTCHIIUAJIBHBIC




cuisl. [loteHnumansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

24.10.2023

TpeTBH KOCMHYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHLMAJIBHBIX CHUJI C

39 i Bubnuoteka LIOK
U3MEHEHHEM MEXaHUYECKOW YHEPTUU 25 10,2023 nbnuoteka L
CHCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOM dHepruu
Yupyrue u Heynpyrue CTOJIKHOBEHHS.
40 % b i
paBHeHUe bepHyum ams uneansHON 97 10.2023
KHUJIKOCTH
KonTponbhas pabota no teme "3aKOHBI
41 Bubnnoteka LIOK
COXpaHEHHUs B MEXaHUKe" 10.11.2023 .
Pa3BuTHe npeacraBneHuit o mpupoe
42 .0 MKT.
Ter10Thl. OCHOBHBIE MOJOXKEHUS 13.11.2023
Huddysus. bpoyHoBckoe ABMKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 . X
TBEPJIBIX Tven apakTep IBMKCHUS U 14.11.2023
B3aMMO/ICHCTBUS YaCTHI] BELIECTBA
Macca u pazMepsl MOJIEKYJT (AaTOMOB).
44 K T Bubnuoteka LIOK
onuecTBO BemecTBa. [locrostaaas 14.11.2023 nbnunoteka L
ABoraapo
45 Temneparypa. TeroBoe paBHOBecHE.
[lIxana [Henbcus 15.11.2023
46 P
CHICHIE 3 17.11.2023
47 141 iras. I’
JieabHbBIN ra3. ['a30BbIe 3aKOHBI 20.11.2023
48 VYpasuenue Mengaeneesa-Knaneiipona.




Pemenue 3amau

21.11.2023

49

50

AOcoroTHas TeMIiepaTypa. 3aKoH
HanproHna

HSOHpOHCCCH B UACAJIBHOM Ia3€ €
IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA

21.11.2023

22.11.2023

o1

I'padmueckoe npencrapieHue
U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

24.11.2023

52

53

OcHoBHoe ypaBHeHue MKT

Pemenue 3amau

27.11.2023

28.11.2023

54

CBsi3b a0COTIOTHOI TeMIepaTypbl
TEPMOMHAMHYECKOI CUCTEMBI CO CpeIHEH
KWHETUYECKOW dHEPTHeH MOCTyNnaTeIbHOTO
TETIJIOBOTO JIBMKECHUS €€ JacTHIl

28.11.2023

55

56

57

58

O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "OcHoBsl MKT"

KonrtponbHas padora no reme "OCHOBBI
MKT"

TepMoanHaMuyeckas CUCTEMa. 3a/JaHUE
BHEIIHUX ycioBull uist T/ cucremsl.
Bremnne 1 BHyTpEeHHUE ITapaMETPBI.
ITapamerpel T/] cuctemsl Kak cpegHue
3HAYEHHUsI BEJIMYMH, OUCBHIBAIOIINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKHY.
Camonpou3sBosbHas penakcauus T/

29.11.2023

01.12.2023

04.12.2023

05.12.2023




CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO

59

60

Monenb ueanbHOro rasa B
TEPMOJMHAMUKE. Y CJIOBUSI TPUMEHUMOCTH
9TOU MOJEIN

VYpaBuenue MenaeneeBa-Knanelipona u
BbIpaXCHHE ISl BHYTPEHHEH SHEPruu

05.12.2023

06.12.2023

61

Bripaxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOTO MJI€aJIbHOIO Iasa.
KBasucrarnuecknue U HECTaTUYECKHE
IIPOLIECCHI

08.12.2023

62

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Brranciienue paboTsl o rpaduky
npouecca Ha pV-nuarpamme

11.12.2023

63

64

65

Tennonepenava kak crocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIUIEHUSI pabOTHI

KOHBCKHI/IH, TCIIOIIPOBOAHOCTD,
H3JTY4YCHUC

KomnuectBo Teruiotel. TemmoéMKOCTh TeNa.

YaenpHas u MOJIAApHAasA TEIJIOEMKOCTH
BEllleCTBA. Y AebHas TeIIoTa CTOopaHuAa
TOIIJINBa

12.12.2023

12.12.2023

13.12.2023

66

Pacuér konuyecTBa TEIIOTHI IPH
TeIIoneperaye

15.12.2023

67

68

[Tonsitne 06 amuabaTHOM MpoOIIECCe.
IIepBbIil 3aKOH TEPMOJAMHAMUKH
KonnuectBo TemnoTs! 1 paboTa Kak Mephl
U3MEHEHUs BHyTpeHHEH sHepruu T/1

18.12.2023

19.12.2023




CHUCTCMBI

BTopoii 3aKk0H TepMOJIMHAMUKH JJIS
PaBHOBECHBIX 1 HEPABHOBECHBIX

69 nporeccoB. HeoOpaTUMOCTh MPUPOTHBIX 19.12.2023
MIPOIIECCOB

70 [TpuHIIUTIBI TEUCTBUS TEIUIOBBIX MAIIIHH.
KII 20.12.2023

71 MakcumanbsHoe 3Hauenue KIT,. ukn
Kapuo 22.12.2023

72 Pemenue 3amau 95 12 2023
DKOJOTHYECKHE aCIICKThI UCIIOJIb30BAHMS

73 TEIUIOBBIX JIBUTATENEH. TCFHOBOC 96.12.2023
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl

74 Pemenue 3amau 96.12.2023
O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110

75 TeMe "Te'I')MO)II/IHaMI/IKa. Teniosrie 97 12,2023
MAaIlIHbI

76 KonTponbHas pabora no teme
"Tepmonuaamuka. TennoBbie MalTuHbL" 12.01.2024
[TapoobpazoBanue 1 KOHIEHCAITHS.

77 Ucnapenue u xurenue. Y 1enbHas TeraoTa 15.01.2024
napooOpazoBaHUs
HacpIneHHbIe ¥ HEHACHIIIIEHHBIC MTaphl.

78 KauecTBeHHas1 3aBUCUMOCTD TJIOTHOCTH U
JIABJICHUSI HACBIIIEHHOTO 1Mapa OT 16.01.2024

TEMIIepaTypbl, UX HE3aBUCUMOCTb OT




00BbEMa HACBIILIEHHOTO Napa. 3aBUCUMOCTb
TeMIIepaTypbl KUIIEHUS OT JIaBJICHUS B
AKHUJIKOCTH

Brnaxxnocts Bo3ayxa. AGCOTIOTHASA U

7
o OTHOCHTEJIbHAS BIIAXKHOCTh 16.01.2024
80 Pemenue 3amau 17.01.2024
Tépnoe Teno. Kpucraminueckue u
81 . i
amop¢HbIe Tera. AHU30TPONUS CBOMCTB 10.01.2024
KPHUCTAIIJIOB
82 [lnaBnenue u kpuctamm3anus. Y 1eabHast
terutota ruaBneHus. Cyonumanus 22.01.2024
Hedbopmaruu TBEpAOTO Tena. PacTskeHue
. .M B
83 u cxarue. Casur OVJIYJ'IB IOnra. [Ipenen 93.01.2024
yOpyTrux aedopmaruii
TennoBoe paciIMpeHue KUIKOCTEN U
84 & LA
TBEPIBIX Tven HrapMOHU3M TEIIOBBIX 93.01.2024
KoJIe0aHUI YacTHI BEIIeCTBa
85 [Ipeo6pa3oBanue sHEPTrUU B Ha30BIX
nepexoaax 24.01.2024
86 YpaBHEeHHE TEIJIOBOTO OalaHca 26.01.2024
87 P
CHICHIE 3 29.01.2024
[ToBepxHOCTHOE HaTsKeHUE. KanuspHbie
88 ABJIeHU. J{aBlieHHe o UCKPUBIEHHOM
MOBEPXHOCTHIO kHUAKoCcTU. Dopmyra 30.01.2024

Jlaruiaca




89

O00011IeHNE U CUCTEMATU3AIMS 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBbie Iepexoib"

30.01.2024

90

KonTtponpHast pabora o Teme
"ArperaTHble COCTOSIHMSI BELLIECTBA.
®a30BbIe IEPEXOBI"

31.01.2024

91

92

93

DJeKTpu3anys Tei U e€ IpOosBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
IEKTPUIECKUX 3apsaoB. [IpoBogHMKH,
JUDIICKTPUKH U TIOTYTIPOBOTHUKH

DJIEMEHTApHBIN JIEKTPUUECKUI 3apsi.
3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsaa

B3aumopetictBue 3apsiioB. ToueuHbie
3apsiabl. 3akoH Kyiona

02.02.2024

05.02.2024

06.02.2024

94

95

96

Pemenue 3agau

Onektpuueckoe none. Ero neiictBue Ha
JJIEKTPUYECKUE 3aPsi bl

Hanpssk€HHOCTB AIEKTPUYECKOTO MOJIS.
[TpoOusIii 3apsia. JInHuM HanpsKEHHOCTH
3IIeKTprYecKoro nous. OgHopoaHoe
JIIEKTPUYECKOE I10JIE

06.02.2024

07.02.2024

09.02.2024

97

HOTeHHI/IaHBHOCTI) OJICKTPOCTATUYCCKOI'O
moJisi. Pa3HOCTh MOTEHIIMAIOB U
HAITPsI’>KCHUEC

12.02.2024

98

[ToreHmansHas 3HEprus 3apsa B
3JIEKTpOCTaTHYECKOM MoJe. [loreHnnan
3JIEKTPOCTATUYECKOIO MOJIA

13.02.2024




CBs13b HaPSKEHHOCTH I10JIS1 U Pa3HOCTU

99 MOTEHLIUAJIOB JUISl AJIEKTPOCTATUYECKOTO 13.02.2024
noJist
100 [TpuHIMT Cyneprio3uIiuu MEKTPUISCKUX
noJieu 14.02.2024
101 Pemenue 3amau 16.02.2024
102 [Tonie Toueunoro 3apsana. [lone
PaBHOMEPHO 3apsKEHHOU cepbl 19.02.2024
ITosie paBHOMEPHO 3apsIKEHHOTO IO
103 00BEMY ma;u)a. [Tone paBHf)MepHO 20.02.2024
3apsHKEHHON OECKOHEYHOM TII0OCKOCTH
104 [TpoBOAHMKH B 3IIEKTPOCTATHIECKOM TOJIE.
VYcnoBue paBHOBECHS 3aps/IOB 20.02.2024
105 JIMdIeKTpUKY U TOJTYTIPOBOAHHUKY B
3JIEKTPOCTATHYECKOM I10JI€ 21.02.2024
Konpnencarop. DnekTpoéMKOCTh
106 KOHJICHCATOPa. DICKTPOEMKOCTH ILIOCKOTO 96.02.2024
KOHJICHCATOPa
107 [TapannensHOE coequHEHNE
KOHJIEHCATOPOB 27.02.2024
108 [TocnenoBarenbHOE COETUMHEHNE
KOHJIEHCAaTOPOB 27.02.2024
109 DHeprus 3apsHKeHHOT0 KOHJIEHCAaTopa 98.02.2024
110 Pemenne 3amay 01.03.2024
111 JIBr>KeHUE 3apsiKEHHON YaCTHULIbI B




OIHOPOJHOM JJICKTPHUYICCKOM I10JIC

04.03.2024

112 Pemenue 3amau 05.03.2024
113 O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110

teMe "DaekTpuyeckoe nose" 05.03.2024
114 KonTponpHas pabora mo Teme

"DnexTpudeckoe mojue" 06.03.2024

Cuna Ttoka. [locTossHHBIN TOK. Y ClI0BUA
115 c TBOBAHUS ITOCTOSIHHOT

3J}1]IelII<eT(‘;:)H§e(?K0ro T(())fcao " 11.03.2024
116 Hcrounnku Toka. Hanpsokenue u 3/1C 12.03.2024
117 3akon OMa 11 y4acTKa LEeTH.

DIIEKTPUUECKOE COMPOTUBIICHUE 12.03.2024

3aBUCHUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJIHOT'O TIPOBOJIHUKA OT €r0 JIJTUHBI U 13.03.2024

TUTOMIAIN TIOTIEPEYHOTO CCUCHUS
119 VY aenbHOE COMPOTUBIICHUE BELIECTBA.

Pemenue 3amau 15.03.2024
120 [TocenoBarenpHOE, TapaLICILHOE,

CMEIIaHHOE COEIMHEHNE TPOBOIHUKOB 18.03.2024
121 Pacuér pa3BeTBIEHHBIX JIEKTPUICCKHX

nenei. [Ipasuna Kupxrodga 19.03.2024
122 Pemenue 3amau 10.03.2024
123 PaGora snexTpruyeckoro Toka. 3aKoH

Hxoyns —Jlenua 20.03.2024
124 Pemenue 3amau




01.04.2024

MOH_[HOCTB SJICKTPHUYECKOI'O TOKaA.

12
5 TermnoBast MOIITHOCTB, BBIAEIIIEMAs Ha 02.04.2024
pesucrope
126 Pemenue 3amau 02.04.2024
127 OJ1C u BHyTpEeHHEE CONPOTUBIICHUE
HCTOYHHUKA TOKA 03.04.2024
128 3axon Oma aJis MOJTHOM (3aMKHYTOM )
AIEKTPUUECKON 1IeTIH 05.04.2024
129 Pemenue 3amay 08.04.2024
1 M
30 OII[HOCTH MCTOYHHKA TOKA 09.04.2024
131 K
3 OpPOTKOE 3aMBIKaHUE 09.04.2024
132 KonzaeHncarop B 11enu NOCTOSHHOTO TOKa 10.04.2024
1 P
33 ellIeHne 3a1a9 12.04.2024
134 Pemenne 3amaa no teme "IlocTosTHHBIN
AJIEKTPUIECKUMA TOK" 15.04.2024
135 Pemenne 3amad no treme "IlocTosTHHBIN
ANEKTPUUECKUI TOK" 16.04.2024
136 Pemenue 3aga4d mo treme "IlocTossHHBIN
AJIEKTPUIECKUNA TOK" 16.04.2024
137 O00011eHNEe U cHCTEMATH3AIMs 3HAHUH 110
teMe "I1oCTOSHHBIN ATEKTPUIECKUI TOK" 17.04.2024




138

KonTtponbHast pabora o Teme
"ITocTOSIHHBIN ANEKTPUUECKUN TOK"

19.04.2024

139

140

141

DneKTpuyueckas MpoBOAUMOCTh Pa3InYHBIX
BELIECTB. DJIEKTPUUECKUM TOK B MeTaJljIax.
CBepxnpoBOAUMOCTb

DJIEKTPUUYECKUI TOK B pacTBOpaxX U
paciuiaBax 3JeKTPOIUTOB. 3aKOHbI
®Dapanes U1 JIEKTPOIU3a

DJIeKTpUUYECKUil TOK B razax. [lmazma

22.04.2024

23.04.2024

23.04.2024

142

DJIEKTPUIECKUH TOK B BaKyyMe.
BakyymHbIie mpuOopsI

24.04.2024

143

144

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOJAHUKAX

[TomynpoBoIHUKOBBIE TPHOOPHI

26.04.2024

29.04.2024

145

146

Pu3nYecKuil NPAKTUKYM 110 TEME
"M3mMepeHune cuiibl TOKa U HAMPSKEHUS B
L[ENH MOCTOSIHHOTO TOKa P MOMOILU
aHaJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HaKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumeps
U3MepeHus: PU3NUECKUX BETMYUH MIPH
MTOMOIIA KOMIIBIOTEPHBIX JATYUKOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JBUKEHUS C
L(EJIbIO OIIPENIEIICHNs] MTHOBEHHOMN
ckopoctH"

30.04.2024

30.04.2024




147

148

149

150

Pu3N4eCKu IPAKTUKYM 110 TEME
"H3mepenue yCKopeHus mpu
MPSMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBYDKESHUH 110 HAKJIOHHOM IIJIOCKOCTH'" TN
"HccnenoBanve 3aBUCUMOCTH ITYTH OT
BpPEMEHU IIPU PABHOYCKOPEHHOM
IBIOKeHun"

Ou3nyeckuil MPakTUKYM 0 TeME
"N3mepeHue yCKOpeHHsi CBOOOTHOTO
nageHus" win "M3yuenue nBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

Ou3nyecKkuil MPakTUKYM 0 TeME
"N3yueHue NBUKEHUS TeMa 110
OKPYHOCTH C IIOCTOSIHHOM 110 MOJTYJIIO
ckopoctbio" i "HccnenoBanue
3aBUCHUMOCTH TIepHoJia oOparieHus
KOHMYECKOT0 MasgTHHUKA OT €T0
napamerpos"”

Du3HUeCKU IPAKTUKYM I10 TEME
"N3MepeHne paBHOAEHCTBYIOLIEH CUIIBI
IIpU JIBUKEHUH OpyCKa MO0 HaKJIOHHON
mockocTn" niy "IIpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHU JBUKEHUS
Opycka 0 HaKJIOHHOM INIOCKOCTH Ha
3a/laHHO€ PacCTOSIHUE OT €ro Macchl”

03.05.2024

03.05.2024

06.05.2024

06.05.2024

151

®u3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT
YIPYTOCTH, BO3HUKAIOIINX B MPYKHUHE U
pe3uHOBOM o0pasiie, oT ux Aedopmanuu"

07.05.2024




win "M3ydeHne ABUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOH uepes3
nérkuit 610K"

152

153

154

155

Pu3n4eCKuil IPAKTUKYM 110 TEME
"N3mepenue kodpuienTa TpeHus no
BEJIMYMHE YTIIOBOTO KO HIMeHTa
3aucuMocT FTp(N)" mnm "UccnenoBanue
JBUKEHHS OpycKa [0 HaKJIOHHOU
IUIOCKOCTH C IEPEMEHHBIM
koddunmenToM Tpenus" i "M3yueHue
JBUKEHMSI Tpy3a Ha Baly C TpeHUEM"

dusnueckuil NpaKTUKYM 10 TeMe
"UccnenoBanue ycinoBUui paBHOBECHUS
TBEPJIOTO TeJla, UMEIOLIET0 OCh BpaleHus"
nn "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cun ynpyroctu" win "HU3ydenue
YCTOWYMBOCTHU TBEPJIOTO TEJA, UMEIOIErO
TJIOMIA/h OTIOPHI"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mMepeHne UMITysbca Tena Mo
TopMo3HOMY ITyTH" 1 "M3mepenne cuiibl
TATH, CKOPOCTU MOJIEIH JIEKTPOMOOWIIS U
MOIIIHOCTH cuiibl TAru" win "CpaBHeHHE
M3MEHEHHUs UMITYJIbCca Tejla C UMITYJIbCOM
cunbl" niu "HccnenoBanue coxpaHEeHUs
MMITyJIbCA TIPU YIIPYTOM B3auMOIeiCcTBUN"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
TeJa 0 TOPMO3HOMY ITyTH"

Du3nyecKuil MPaAKTUKYM 110 TEME

07.05.2024

08.05.2024

10.05.2024




156

"N3y4yeHne n30TepMUUYECKOTO Mpoliecca
(peKOMEeH1I0BaHO HCIIOIb30BAHHE
nrdposoii madoparopun)" niau "M3ydenue
M30X0pHOTO npouecca" unu "N3yuenune
n3zobapHoro nporecca” uiu "lIpoBepka
ypaBHEHHUS COCTOSIHUSA"

Du3nYeCcKui MPaKTUKYM 110 TEME
"U3mepenue yienpbHoi TemioéMKocTu"
i "HccnenoBanue mpoiecca OCThIBaHUS
BemectBa" wiu "Mccnenosanue
aguabaTtHoro npouecca” nin "M3ydyenue
B3aUMOCBSI3H YHEPTUU MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
Kuakocren"

13.05.2024

14.05.2024

157

Du3nUeCKU IPAKTUKYM I10 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEHN HcTIapeHust
xuakocten" umu "M3mepenue yaenbHoi
TETJIOTHI TIaBJIeHus Jibaa" win "U3yuenue
CBOICTB HACBIILIEHHBIX apOB" WU
"H3mepeHue abCoMIOTHOMN BIAXKHOCTH
BO3/1yXa M OIIEHKa Macchl TapoB B
nomerienun". M3mepenne kodpduureHta
MOBEPXHOCTHOT'O HATSKEHUS

14.05.2024

158

Pu3NYecKuil TPAKTUKYM 110 TEME
"HaOmroneHue npeBpalieHus SJHepruu
3apsKEHHOTO KOHEHCATOPa B YHEPTHIO
n3ydeHus ceeroauona” unm "Msydyenue
IIPOTEKaHUs TOKA B LIENH, COAEpKaIIEH
KoHaeHcaTop" wiu "Pacnpenenenue

15.05.2024




Pa3HOCTHU MOTEHIIUATIOB (HAMPSKEHUS) TIPU
MOCJIeI0BATEILHOM COEIUHEHUU
KOHJICHCAaTOPOB"

159

Pu3n4eCKuil IPAKTUKYM 110 TEME
"UccnegoBanue CMEIIAaHHOTO COECTUHEHUS
pe3uctopoB" uinu "M3Mepenue yaeabpHOro
COTPOTUBIICHUS IPOBOJIHUKOB" WK
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA
OT HaIpsHKEHUS JUI JJaMIIbl HaKaTuBaHUs"

17.05.2024

160

161

Pu3n4ecKuil NPAKTUKYM 110 TEME

"HaOuroteHue amekTponusa’ mim

"HM3mepenue 3apsaa 0lHOBAJICHTHOTO

noHa" wiu "ccnenosanue 3aBUCUMOCTH 1
COIIPOTHUBIIEHUS TEPMOPE3UCTOPA OT

Temneparypbl” nin "CHATHE BOJIBT-

aMIEPHOI XapaKTepUCTUKU quoaa"

PesepBusiit ypok. O0o01IeHue U

CHUCTEMAaTH3alMsI 3HAHUH 110 TEME 1
"Kunematuka"

20.05.2024

21.05.2024

162

Peseprublit ypok. O6001eHNE U
CHUCTeMaTU3alus 3HAHUHI 110 TEME 1
"lunamuka"

21.05.2024

163

164

Peseprubrit ypok. O6001eHNE U
cucTeMaTus3anys 3Hagui mo treme "CraTtuka 1
TBEpAOro Tema"

PesepBHelit ypok. O000mIeHHE U
CHUCTEMaTH3aIus 3HAHUH 10 TeMe ""3aKOHbI 1
COXpaHEHHUS B MeXaHUKe"

22.05.2024

22.05.2024

165

PesepBueiit ypok. O000mIeHHE U 1




cucreMaru3anus 3HaHui 1mo Teme "OCHOBBI
MOJIEKYJIIPHO-KMHETUYECKON Teopun"

24.05.2024

166

167

168

169

PesepBueiit ypok. O600mIeHNE U
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"Tepmonunamuka. TennoBbie MalTuHbI"

PesepBHbIil ypok. O6001IeHNE 1
CUCTeMaTH3alMs 3HaHHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexoan"

PesepBusiit ypok. O6o0mieHue u
CUCTEeMaTH3allMsl 3HAaHHUH 10 TeMe
"DnexkTpuueckoe nose"

PesepBusiit ypok. O6o0meHue u
cucTeMaTH3alus 3HaHUM 110 Teme
"TIoCTOSHHBIN IEKTPUYECKUH TOK"

27.05.2024

28.05.2024

28.05.2024

29.05.2024

170

PeseprubIit ypok. O6001IeHNE U
cucTeMarusaus 3Haguii 1o reme "Toxu B
pa3nuyHbIX cpenax”

29.05.2024

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

170

16




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






