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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3ALUIX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydaroluXcsl.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca (uzuku yriayOJEHHOTO YPOBHS IO3BOJIAET pPEaU30BaATh
3a/1a4yu MPOPECCUOHAILHON OpHEHTAIIMH, HAIIPABJICHO HA CO3/aHHME YCIOBUU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM it pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma no gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJI30BaHA YUUTEIAMU (DU3UKHU JJIsI COCTABIICHUS CBOUX Pa00OYHX MIPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus 00s13aTENbHOM YaCTH COJIep KaHus Kypca.



duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOMBI, BHICTYMAas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPEIENNIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPHUMEHSATH HAy4YHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SIBIIIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeanosiaracT HMCIOJb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C  MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoesa npuknaonon nanpasnennocmu. Kypc usnku yriry0i1EHHOTO YpOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a TakkKe 0O0CYXKIEHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTCcsl Ha UCIONIb30BAaHUH CAMOCTOSITEIbHOTO HKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOTO OSKCIIEPUMEHTA,



BKJTFOYAIOMIETO (POHTATBHBIE YUYCHWYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
MaTtepuana, JabopaTopHble paboThl U PabOTHI MpakTUKyMma. [Ipu 3TOM BO3MOXKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TpPaKTUKyMa B CHUCTEMY JIaOOpaTOpPHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BU/Ia O€3 MOIIAaroBO HHCTPYKIIMH.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MPaKTUKyMa MPEICTaBIICHA €IWHBIM IepedHeM. Brioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO IMpoIlecca UCXO/II U3 OCOOEHHOCTEHN MOYypOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHHUS, UCCIACAOBAHMUS 3aBHCHUMOCTEH (DU3UUYCCKUX BEIMYUH WU IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIITOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszjielia Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bU3UYECKOM MOJIEIH VISl CUTYaIlHH MMPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanonHoe obOopynoBanue (opmMupyercs B COOTBETCTBUU C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopaTopHoe 00OpymOBaHME MJII YYEHUYECKHX TPAKTHIECKUX pPaboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOydamommxca. TemMaTHyecKkue KOMILIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE HX HHTEIUIEKTyaJIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax Oyayien
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoiiecce u3yueHus Kypca GU3uKd Ha YPOBHE CPETHETO O0IIero o0pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MTPUMEHSATh TEOPETUUECKUE 3HAHUSA JJI1 OOBSICHEHUS
bu3nueckux SBICHUI B MPUPOJE W JUISl NPUHITHS NPAKTUYECKUX DPEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckoil MoJenH, aJeKBaTHOM YCIOBHUSM 3aJauyd, B TOM YHCIE 3aaady
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHbOpMaIuH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUIsI Pa3BUTHS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIEHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (DPU3UKO-TEXHUYECKOTO TPOGUIIS.

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTO O3HAHUS PUPOBI.

®duszrka — GpyHAaMEHTalIbHAsI Hayka O mpupoze. HayuHbIil MeToa MO3HAHUS U METOJbl MCCIIEOBAaHUS (PU3NUYECKUX
SBJICHUM.

OKCIIEpUMEHT U TEOpHS B Ipoliecce Mo3HaHus npuposl. HabmoaeHne u sSkcrepuMenT B (husmke.

CrocoObl n3mepenus (pU3NUECKUX BEJTUYHUH (aHAJIOrOBbIE M IIU(PPOBBIE U3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYMKOBBIE CUCTEMBI).

[TorpemHocTu n3mMepeHuil GpU3NYECKUX BETUUHH (aOCONMIOTHASI U OTHOCUTEIIbHAS).

MopaenupoBanue (U3NYECKUX SBICHUM M MPOLECCOB (MaTepualibHas TOYKa, aOCOIIOTHO TBEPJOE TEJO, UJIeaTbHAs
KUJKOCTh, UJICAJIbHBIN a3, TOUCUHbIN 3apsan). [ unoreza. ®uznueckuil 3aK0H, TPaHULIbI €r0 MPUMEHUMOCTH. Du3ndeckas
TEOPHUSL.

Ponb u mecto pusuku B GOpMHPOBAHHWK COBPEMEHHOM HAYYHOU KapTHUHBI MHUpA, B MPAKTUYECKOH AESITEIbHOCTU
JIIOJIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

W3mepeHre cuiibl TOKa W HANpsHKEHHsT B LENHM MOCTOSHHOTO TOKa IMPU IMOMOIIM AHAJIOTOBBIX M LU(POBBIX
U3MEPUTENbHBIX TPUOOPOB.

3HakoMcTBO ¢ 1udpoBoit Jabopatopueit mo ¢usuke. [Ipumepsl n3mepenus: PU3NIECKUX BEIUYWH TPU TTOMOIIU
KOMITBIOTEPHBIX TaTYUKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBuxkeHne. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEHHs. CHcTema OTcuéra.

[Ipsimast u oOpaTHast 3a1a4U MEXaHUKH.

Pannyc-BexTop MaTepuanbHOM TOYKH, €r0 MMPOEKIIMU HA OCU CUCTEMBI KOOpAUHAT. TpaekTopus.



[lepemerienre, CKOpPOCTh (CpeHSISI CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepUalbHOM TOUYKH, HX
MPOEKIIMKU Ha OCH CUCTEMBI KoopauHaT. CloKeHue NepeMEeIieHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEUHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U
MyTH MaTepUaIbHON TOYKUA OT BPEMEHH U UX Tpadukmu.

CBoOonHOe majeHue. YCKOpeHUEe CBOOOTHOTO majeHus. J[BukeHue Tena, OpOIIEHHOrO MOJ| YIioM K TOPHU30HTY.
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH M YCKOPEHHUS MaTepUaTbHOU TOYKH OT BPEMEHH U UX TpaduKH.

KpuBonuHeitHoe aBwxkeHue. [[BUKEHHE MaTEpUAIBHOM TOYKH IO OKPYXHOCTH. YTJIOBas MU JIMHEMHAs CKOPOCTb.
[lepwon m wyactora oOpamienusi. LleHTpocTpemuTenbHOe (HOpMallbHOE), KacaTellbHOE (TaHIeHIMAIbHOE) U TOJHOE
YCKOPEHUE MaTEpUAIIbHON TOUKH.

TexHu4yeckue yCTpOMCTBA M  TEXHOJOIMYECKUME IIPOLIECCHI: CIUJIOMETpP, ABUKEHUE CHApsANOB, LEMHBIE,
niecTepeéHyaThie M peMEHHBIE TIEpeAadn, CKOPOCTHBIC TU(DTHI.

Hemoncmpauuu.

Mogenb cucteMsl OTCUETA, UIUTKOCTPALUS KHUHEMATUUYECKUX XapAKTEPUCTUK JIBUKECHUSL.

CriocoObl ucClieI0BaHUS TBUKEHU.

NnmrocTpanus mpeaeabHoro nepexoaa u n3MepeHue MTHOBEHHOW CKOPOCTH.

[IpeobpazoBanue NBUKEHUMN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue nBmkeHus Tena, OpOoIeHHOTro MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagiienue ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

[IpeobpazoBaHue YriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHEHUE MTyTEH, TPACKTOPUI, CKOPOCTEW NBUKEHUSI OJJHOTO M TOTO K€ TeJIa B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3ydyeHne HEpaBHOMEPHOTO IBUKEHUS C LIENIbIO ONPEIEIICHUS MTHOBEHHOU CKOPOCTH.

N3mMepenue ycKopeHus npyu NPSMOJIUHENHOM PAaBHOYCKOPEHHOM JIBUKEHUU 10 HAKIIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHU IIPY PABHOYCKOPEHHOM JBUKEHUH.

N3mepenne yckopeHusi CBOOOIHOTO MaieHus (PEKOMEHI0BAaHO MCMOIb30BaHKE LIMPPOBOM 1a00PATOPHUN).



W3ydyenne ABWKEHUS Tella, OPOIICHHOTO TOPHU3OHTAIBHO. [IpoBepka THUIOTE3bI O TPSIMOW MPOTOPIIMOHATBHON
3aBUCUMOCTH MEXY JATbHOCTBIO MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHne nBMKEHUS TEJIa 0 OKPYKHOCTH C MMOCTOSIHHOM 10 MOJTYJII0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHO/ia 0OOpalIeHUs] KOHUYECKOTO MasiTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBbii  3akoH Hprorona. HMuepumanbable cuctembl orcuéra. [lpuHmun  otHOcuTenbHOCTH — ['anmunes.
HeunepuuanbHble CUCTEMBI OTCUETA (ONIPEEICHUE, TPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3uimu Cuil.

Bropoii 3akoH HproTOHA 1151 MaTepraibHON TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepranbHbIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHHUS. DKBUBAJICHTHOCTh TPABUTALIMOHHON U MHEPTHOM MAaCCHhlI.

Cuna TsKeCTU. 3aBHCUMOCTh YCKOPEHHS CBOOOJHOTO MaJ€HUS OT BBICOTHI HAaJl MOBEPXHOCTHIO IUIAHETHI U OT
reorpadudeckoil mupoThl. J[BrmkeHne HeOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuyeckasi CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABHxyIierocs ¢ yCKOpeHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHUS! CKONBXKEHHS M cuia TpeHus nokosi. Koadduument tpenusa. Cuia
CONPOTHUBIICHUS MPH IBUKCHUU TEJIA B )KUIKOCTH UJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTEIBHOTO IBUKCHMUS.

Hasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHndeckue yCTpoMCTBa U TEXHOJIOTUYECKUE ITPOLECCHI: MOAIMITHUKN, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaOmronenue nBukeHus TeJl B MUHEPIUATBHBIX U HEMHEPIIUATBHBIX CUCTEMAaX OTCUETA.

IIprHIMIT OTHOCUTEIBHOCTH.

Kayenne nByX HUIMHIPOB WX LIAPOB PA3HOM MACCHI C OAMHAKOBBIM YCKOPEHHEM OTHOCUTEIIBHO HEMHEPIMAIbHOU
CHUCTEMBI OTCYETA.

CpaBHeHUE pPaBHOJACHCTBYIONIEH MPUIOKEHHBIX K TENy CHJl C IMPOU3BEICHUEM MAacChl T€Ja HAa €ro YCKOpPEHHE B
VHEPLUAJIBHOU CUCTEME OTCYETA.

PaBeHCTBO cHI, BOSHUKAKOLIUX B PE3YJIHTATE B3aUMOCHCTBUS TEN.

N3mepenune macc 1o B3auMOoAEHCTBUIO.



HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MaICHHH.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

W3mepenne paBHOIECHCTBYIONICH CHJI TP IBHXKEHUU OpycKa M0 HAKIOHHOW MIOCKOCTH.

[IpoBepka rUMoOTE3bl O HE3ABUCHUMOCTH BPEMEHHM JABWKEHUS OpycKa MO HAKJIOHHOW IUIOCKOCTM Ha 3aJaHHOE
paccTosIHUE OT €ro MacChl.

HccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM 00paslie, OT ux aedopMaiuu.

N3ydeHne ABUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIErkuil OJI0K.

M3mepenue koddduirenta TpeHus Mo BeIn4uHe yrinoBoro kodddunnenta 3aBucumoctu Fr,(N).

HccnenoBanre IBHKEHHs OpycKa IO HAKJIOHHOM TNIOCKOCTH C IEPEMEHHBIM KO3(DPUIMEHTOM TPEHUS.

N3yuyeHue ABUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomoTHO TBEpHoe Teno. lloctynmarenbHoe M BpalllaTeIbHOE MBMXKEHHE TBEPAOTO Tena. MOMEHT CHUJb

OTHOCHUTEIJIbHO OcH BpaieHus. [lnedo cuibl. ClnoxkeHue cuil, NPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.
Y ciioBus paBHOBECHUS TBEPAOTO TEIIA.

YcroiiunBoe, HeYyCTOHYNBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: KPOHIUTEWH, CTPOUTENIBHBIA KpaH, pPEUIETYATHIE
KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIl10BUSL paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanre ycinoBUil paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAIICHUSI.

KoHcTpynpoBaHHe KPOHIITENHOB U PaCUET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO IUIOMAb ONIOPHI.



Tema 4. 3akonvl coxpanenus 6 mexaHuke.

NMnynbec maTepuanbHOM TOYKHM, CUCTEMbl MaTe€pUalbHBIX TOYEK. LIeHTp Macc cuctembl MaTepUalbHBIX TOYEK.
Teopema o0 IBUKEHUU LIEHTPA Macc.

NmMnybCe CUJIBl 1 UBMEHEHHUE UMITYJIbCA Tela.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHIKEHUE.

MoMeHT umnyJsibca MaTepuaibHOM Touku. [IpeacTaBneHrne 0 COXpaHEHMM MOMEHTa UMITYJIbCa B IIEHTPAJIbHBIX MOJISX.

Pabota cuiel Ha MajIOM M HAa KOHEYHOM IepeMelieHunu. [ 'paduueckoe npeacTaBiaeHue padoThl CUITBI.

MOIIHOCTH CHJIBI.

Kunernueckasi sHeprusi MaTepHalbHOW TOYKH. TeopemMa 00 WM3MEHEHUWH KHUHETHUYECKOM JHEPruu MaTepHabHOU
TOYKH.

[lorenuuanbHple W HENOTCHUUANbHBIE CHIbl. [loTeHumansHass osHeprus. [loTeHIUManbHas >HEPTUS  YIPYro
nedhopmMupoBaHHON NpykuHBL. [loTeHIMaIbHAs PHEPrUs Teja B OJHOPOJHOM TPABUTAIMOHHOM MoJje. [loTeHruanbHas
DHEPrud Tejla B TPaBUTAIMOHHOM TI0JIe OJTHOPOJIHOTO I1apa (BHYTPH U BHE miapa). Bropas kocMuueckas cKOpocTh. TpeTbs
KOCMHMYECKast CKOPOCTb.

CBsi3b paOOTHl HEMOTEHUUATBHBIX CHJI C U3MEHEHHEM MEXaHHUYECKOW 3HEPruu CHUCTEMBbI TeJ. 3aKOH COXPaHEHHs
MEXaHHYECKON YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHenue bepHyiun 11 nacanbHOU JKUAKOCTH KaK CIEACTBUE 3aKOHA COXPAHECHUSI MEXAHUYECKON SHEPTHUH.

TexHuueckne yCTpOMCTBA U TEXHOJOTMUYECKUE MPOLECCHI: IBUKEHUE PAKET, BONOMET, KONED, IMPYKUHHBIW ITUCTOJIET,
TUPOCKOT, (UTYpHOE KaTaHWE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOLIHOCTU CUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPILICHUU PabOTHI.



B3auMHbIe npeBpameHns KHHETHYECKOW U MOTEHIMAIbHOW SHEPTU NPU AEHCTBUU HA TEJIO CHJIbI TSHKECTH U CUJIBI
YIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHne nMmmyJiibea Telia o TOpMO3HOMY MYTH.

N3mepeHue CUitbl TSTH, CKOPOCTH MOJIENIH JIEKTPOMOOMIIS U MOIITHOCTH CUJIBI TATH.

CpaBHEeHUE U3MEHEHHUS UMITYJIbCA TEIA C UMITYJIBCOM CHIIBL.

HccnenoBanne COXpaHEeHUs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJICUCTBUU.

N3MepeHne KHHETUYECKOU YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHUE U3MEHEHUS TOTSHIIMAIBHONU SHEPTUU MIPY>KUHBI C paOOTON CHUJIBI TPEHHUSI.

OmnpeneneHue padOTHI CUJIBI TPEHUS TIPU IBUKEHUHU TeJIa 10 HAKJIOHHOM MJIOCKOCTH.

Paznen 3. Mogekyisipaasi u3snka 1 TEpMOJAMHAMUKA.

Tema 1. OcHosvl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcCHOBHBIC TOJIOXKEHUST MOJIEKYyJsipHO-KMHeTH4Yeckor Teopuu (MKT), ux ombeitHoe ob6ocHoBanue. Juddysus.
bpoyHOBCckOe nBHKeHHE. XapakTep ABWKEHUS W B3aUMOJICMCTBUS YACTUIl BeElIECTBA. MOJEnuW CTPOECHUS Ta3o0B,
KUJKOCTEW U TBEPIBIX Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u pazMepbl MOJEKYI
(atomoB). KonnuectBo BemectBa. [loctosiHHass ABorajpo.

TemoBoe paBHoBecue. Temneparypa u ciocoosl e€ namepenus. [llkana remnepatyp Lenscus.

Mogenbs uaeanbHOro rasa B MOJEKYJSPHO-KMHETUYECKOW TEOPUH: YaCTULBI Ta3a JIBUXKYTCS XAaOTUYECKH U HE
B3aUMOJICHCTBYIOT JIPYT C IPYTOM.

['azoBble 3akoHBI. YpaBHeHue MenaeneeBa—Kianeitpona. AOcontoTHas Temmeparypa (IIKajga TeMmrepaTryp
KenpBuna). 3akon Jlamprona. M3omporeccsl B HcaIbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM BelecTBa. I 'paduueckoe
MIPEICTABIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3bp MEXIy JTaBJICHUEM M CPEAHEH KUHETUYECKOW SHEpPrueil MocTynaTrelbHOro TEIJIOBOTO JBUKEHHUS MOJICKYI
UJIeaIbHOIO ra3a (OCHOBHOE YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UACAILHOIO ra3a).

Cs3b  a0CONIOTHOM TeMmmeparypbl TEPMOJAMHAMHYECKOM CHCTEMBbl CO CpeIHEW KHHETHYEeCKON sHepruei
MOCTYIATEIBHOTO TEMIOBOIO IBMKECHUS €€ YaCTHLL.



TexHruYecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: TEPMOMETP, 0apOMETP, NOJIYyUEHHUE HAHOMATEPUAJIOB.

Hemoncmpauuu.

Mogenu IBUKEHHUS YaCTUL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Juddysus KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpUCTaINIMYECKUX PELIETOK.

Habmroienue u ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue mpoliecca YCTaHOBJIEHUS TEIUIOBOIO PABHOBECHSI MPHU TEIJIOOOMEHE MEXKIY Topsdyeil U XOJIOAHOU
BOJIOM.

N3y4yenue n3otepmMudeckoro npoiecca (peKOMEHI0BaHO UCTIOJIb30BaHUE IIUGPOBOIA TabopaTopun).

N3ydyeHnne n30X0pHOTO Mpoliecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckas (T/l) cucrema. 3aganue BHEUIHUX YCIOBUU JJIsI TEPMOJUHAMHYECKON cUCTEMbl. BHeliHue u
BHYTpEHHHUE MapameTpshl. [lapaMeTpsl TepMOIMHAMUYECKOW CUCTEMBI KaK CPEIHUE 3HAUYCHUS BEJIMYUH, OMMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepMoaumHamuiky. CaMOINpPOM3BOJIbHAS peakcalus TEePMOJUHAMUYECKOW CUCTEMBI K TEILIOBOMY
PaBHOBECHIO.

Mogens uaeanpHOro ra3a B TEPMOJMHAMUKE — CHCTEMa YpaBHEHUU: ypaBHeHHEe MennaeneeBa—Kianeipona u
BBIPAKEHUE [IJI1 BHYTPEHHEN SHEPruu. Y CIO0BUA NPUMEHMMOCTH 3TOW MOJIENN: HU3Kas KOHUEHTPALWs YaCTHUL], BEICOKHE
TeMIepaTypbl. BeipaxkeHue 1y1s1 BHyTPEHHENW SJHEPTUU OAHOATOMHOTO UAEATBHOTO ra3a.

KBazucratnueckre u HECTaTHYECKUE MTPOLECCHI.



OnemeHTapHas paboTa B TepMOAMHaMuKe. Beruuciaenue padboTsl o rpaguky mpoiecca Ha pV-auarpaMmme.

Temnonepenadya kak Crnoco0 W3MEHEHUS BHYTPEHHEH SHEPIHHM TEPMOJMHAMUYECKOW CHCTEMBI 0€3 COBEpIICHUS
paboTbl. KOHBEKIMS, TEMIONPOBOIHOCTD, U3TYyUYEHUE.

KosmmuecTBo TeminoThl. TermmoéMKocTh Tena. Y ielbHas U MOJIIpHas TEIJIOEMKOCTH BEIIECTBa. Y paBHeHUE Maiiepa.
VYnenbHas TeruioTa cropaHusi ToruiMBa. Pacu€r konmmdecTBa TEIUIOTHI mpu Terwionepenave. [lonsrue o6 anuabaTHOM
Ipo1IECCe.

[lepBblil 3akOH TepMoaAMHAMHUKUA. BHyTpeHHsis sHeprus. KommuecTBo TemioTsl U padoTa Kak Mepbl U3MEHEHHUS
BHYTPEHHEUN SHEPTrUU TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOAMHAMUKHM JIsI PAaBHOBECHBIX IPOLECCOB: YEpe3 3aJaHHOEC PABHOBECHOE COCTOSIHUE
TEPMOJIMHAMHYECKOU CHUCTEMbI IPOXOJIUT €AMHCTBEHHAs afuadara. AOCOIIOTHAS TeMIeparypa.

Btopoii 3akoH TEpMOJIMHAMHUKH [Jii HEPABHOBECHBIX IMPOIECCOB: HEBO3MOXKHO TNepeAaTh TEIJIOTYy OT Oosee
XO0JIOJTHOTO Tefia kK Oosiee HarpetoMy 0e3 komneHcanuu (Knaysuyc). HeoOpaTtumMocTh TpUPOIHBIX MPOLIECCOB.

[TpuHuMIe! qercTBus TerioBbix MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukn Kapno.

DKOJOTMYECKUE aCMEKTHI UCIIOJIB30BAHMS TEIUIOBBIX JBUTAaTENEH. TEmIoBO€E 3arpa3HEHUE OKPYKAIOIIECH CPEIbI.

TexHuyeckue YCTpONMCTBA M TEXHOJOTUYECKHE TIPOILIECChI: XOJOJIWIBHUK, KOHIUIIMOHEP, MAU3EIbHBIA U
KapOIOPATOPHBIN IBUTATENH, TapoBasi TypOrHA, MOJIyYEeHHUE CBEPXHU3KUX TEMIIEpaTyp, YTHIM3ALUS «TEMJIOBBIX)» OTXO/0B
C WCIOJIb30BAaHUEM TEIUIOBOTO HAcoca, YTHIM3AIMsS OWOOPraHMYECKOTO TOIUIMBA JJisi BBIPAOOTKH «TEIJIOBOM» U
AIEKTPOIHEPTHH.

Hemoncmpauuu.

M3meHeHne TemiiepaTypsl Mpy a1uadaTUueCKoOM paCIIUPEHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUNIOEMKOCTEN BEILIECTB.

CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnabaTHOro mpouecca.

KomnbroTepHble MOJENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mpouecca OCTRIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3auMOCBSI31 SHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U TEMIIEPATYPbI KUTIEHUS KUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHACHCaMs. Mcnaperue u kuneHue. Y neiapHas TeIyIoTa mapooopa3oBaHusl.

HacpllieHHble U HEHACKITEHHbIE napbl. KauecTBeHHAasi 3aBUCUMOCTh TUIOTHOCTU W JaBJIEHUS HACBIIIEHHOIO Mapa OT
TEeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BEMA HACHIIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT JABJICHHS B
KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Ttemo. Kpucrawmmueckue u amopdHble Tena. AHHU30TPONHUS CBOMCTB KpucTauioB. I[lnaBrneHue wu
KpUCTaJTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

Hedopmaru TBEporo Tena. Pactsokenne u cxxatue. Cnpur. Mosayns FOnra. [Ipenen ynpyrux nedopmaruii.

TemnoBoe paciHMpeHue KUJIKOCTEN U TBEPABIX Tell, 00bEMHOE W JMHEHHOE paciiupeHne. AHTapMOHU3M TETTOBBIX
KOJIeOaHUM YacTUIl BEIIECTBA KaK MPUYMHA TETUIOBOTO PACIIMPEHUS Tel (Ha KAY€CTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTUH B (PAa30BBIX NMEPEX0OIAX.

YpaBHeHuUE TEMI0BOTO OaiaHca.

[ToBepxnoctHoe HatspkeHue. Koadduiument nosepxnoctHoro Hatsbkenus. Kanwsipasie sBienus. [laBnenue mon
VMCKPUBJIEHHOM MMOBEPXHOCTHIO XKUAKOCTH. Popmyna Jlannaca.

TexHuyeckre yCTporucTBa U TEXHOJOTHUYECKUE MPOIECCHI: KUKUE KPUCTAIIIIbI, COBPEMEHHBIE MaTEPUAJIbI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSYKEHMUS.

OMnBITEl C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanumisipasie ABiIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanye HarpeBaHus U IJIaBICHUS KPUCTAIUINYECKOIO BEIIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS KUIKOCTEM.

M3mepenne yaenbHON TEIIOThI IUIABJICHUS JIb/A.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne abCoIIOTHOM BIIaKHOCTH BO3AyXa M OLIEHKA MAacChl MapOB B TOMEIICHHH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCMMOCTH AeOpMalii PE3NHOBOTO 00pa3iia OT MPHJIOKEHHON K HEMY CHIIBI.

Pa3znen 4. DaekTpoauHaMmKa.

Tema 1. Inexkmpuueckoe noie.

OJIeKTpU3alMs TeN U €€ MpOsABICHUSA. DJIEKTpUYECKUU 3apsan. JlBa BHIa anekTpuyeckux 3apsaoB. [IpoBoaHuKW,
JUBJIEKTPUKYU U TIOJYTIPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps]l. 3aKOH COXPAHEHHUsI JIEKTPUYECKOTO 3apsa.

BsaumopaeiictBue 3apsaoB. Todyeunsle 3apsaasl. 3akoH KyoHa.

DIleKTpUYecKoe mosie. Ero AeicTBre Ha IIEKTPUUYECKUE 3apsi/Ibl.

Hanpsoxéanocts  snexktpudyeckoro mosia. [IpoOubiil 3apsia. JIMHUM Hanps>KEHHOCTH  DJIEKTPUYECKOTO  TMOJIS.
OAHOPOIHOE ANEKTPUUECKOE TTOJIE.

[loTeHIMAIBHOCTD ANEKTPOCTATUYECKOrO Moysd. Pa3HOCTh moTeHnmanoB u HanpspkeHue. l[loreHnumansHas sHeprus
3apsfa B AJeKTpocTtaTudeckoM mnose. [Torenuman snekrpoctatnueckoro nosst. CBsi3b HANPSLDKEHHOCTH MOJS U Pa3sHOCTH
NOTEHLUAJIOB JUIs 3JIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOIHOTO, TaK U HEOITHOPOJHOTO).

[TpyHIMI CyNIEpIIO3ULIMN IIEKTPUIECKUX MOJIEH.



[Tosre Toueunoro 3apsaa. [lone paBHoMepHO 3apspkeHHON cdephl. [1ote paBHOMEpPHO 3apsKEHHOTO 10 00BEMY TIapa.
[Tome paBHOMEpPHO 3apsHKEHHOM OECKOHEYHOW TuTocKocTH. KapTwHbl JWUHWUN HANpsHKEHHOCTH OTHUX TONEH U
AKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

[IpOBOAHUKH B IEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMPNEKTPUKY B AJIEKTPOCTATUUECKOM ToJie. [usnekTpuueckasi MpOHUIAEMOCTh BEIIECTBA.

KonaencaTop. D1eKTpo€MKOCTh KOHAEHCATOPA. DJAEKTPOEMKOCTh MIIOCKOIO KOHIEHCATOPA.

[TapamnensHoe coequHeHue KoHAeHcaTopoB. [locnenoBaTenbHOE COETMHEHNE KOHIEHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

JIBr>keHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJIE.

TexHuyeckne yCcTpoucTBa U TEXHOJIOTHUECKHUE MPOLIECCHL: AIEKTPOCKOII, SJIEKTPOMETP, AJIEKTPOCTATUYECKAs 3aUTa,
3a3eMJIEHHUE JIEKTPOnprOOpOB, KOHEHCATOPHI, reHepaTop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DNEeKTpUYECKOe M0JIe ABYX 3apsKEHHBIX IMIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH TUIOCKOTO KOHJEHCATOpa OT IUIOMAAM IJIACTUH, PACCTOSHUS MEXIYy HHUMH U
JIUADJIEKTPUUYECKON IPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCAaTOoPa.

3apsiiKa U pa3psiika KOHJIEHCAaTopa Yepe3 Pe3UCTop.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npaKmMuKym.

OueHka cui B3auMOIENCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpaliieHust SHEPTUU 3aps>KEHHOT0 KOHJIEHCATOPa B SHEPTUIO U3TYyUYEHHUs CBETOIUO/IA.

N3yyeHue npoTeKkaHus TOKa B LIENH, COAEpKaLeld KOHAEHCATopP.



Pacnpenenennie pa3HOCTH NOTEHIIUATIOB (HAMIPSKEHMS ) IPU MOCIEI0BATEIIbHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue pa3psga KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpuUdecKuili mok.

Cuiia toka. [TocTosIHHBINM TOK.

VYcnoBus CylecTBOBaHMSI MOCTOSTHHOTO 3JIeKTpuyeckoro Toka. Mcrounuku Toka. Hanpsbxenune U u DJ1C &.

3akoH Oma 11 ydacTka [enu.

DIIEKTPUYECKOE COMPOTUBIIEHNE. 3aBUCUMOCTh COITPOTUBJIEHUSI OJJHOPOIHOTO MPOBOJHUKA OT €T0 JJIMHBI U TUIOIIAgN
MONEPEYHOr0 CEYEHUs. Y IETTbHOE COTPOTUBJIEHUE BEIIECTBA.

[TocnenoBaTenpHOE, NapaJLIEIbHOE, CMENIAHHOE COCIMHEHUE TPOBOIHUKOB. Pacué€r pa3BEeTBIEHHBIX ANEKTPUUECKHUX
nenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /xoyns—JIeHua.

MONTHOCTB ANEKTPUUYECKOTO TOKa. TernaoBas MOLTHOCTh, BhIJEIsieMasi Ha Pe3UCTOPE.

O/1C u BHYTpEHHEE COMPOTHBJICHUE MCTOYHUKA TOKA. 3aKkoH OMa JIsi TTOJTHOW (3aMKHYTOM) DJIEKTPUUYECKOU IICTIH.
MomHoCTh UCTOYHHKA TOKA. KOpOTKOE 3aMbIKaHueE.

KonnencaTop B 11enu MOCTOSTHHOTO TOKA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUUECKUE MPOIECChl: aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETUUK DIICKTPUIECKON
SHEPIUH.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaMPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CHJTBI TOKA OT HAMPsDKEHUS 711 PE3UCTOPa, JIaMITbl HAaKaJIMBaHUS U CBETOIMO/IA.

3aBUCUMOCTh COINPOTUBICHUSI NUJIWHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAIX TOMEPEYHOr0 CEYCHUS U
Marepuarna.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA OT CONMPOTUBIICHUS IPU OCTOSTHHOM HAIPSIAKEHUH.

[Ipsmoe wu3mepenne ODJIC. KopoTkoe 3amMblkaHWE TaJlbBaHMYECKOTO JJIEMEHTA M OIEHKA BHYTPEHHETO
CONPOTHUBJIEHUS.

Cnioco0Obl coeTMHEHUsT UICTOYHUKOB Toka, DJ[C Gatapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEK/Ty TOJIFOCAMHA UCTOYHHUKA TOKA OT CUJIbI TOKA B LIETIH.



Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccenenoBanne CMEMAHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro COnpoOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS 715 J1aMITbl HAKAJIMBAHUS.

YBenuueHue npejena u3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenne D/1C 1 BHyTPEHHETO CONTPOTHUBIICHHS] HCTOYHUKA TOKA.

Hccnenosanne 3apucumoctr D/1C ranbBaHMYECKOTO AJIEMEHTA OT BPEMEHU ITPU KOPOTKOM 3aMBIKAHHH.

HccnenoBanye pa3HOCTH MTOTEHIUAIOB MEXK/y ITOJIOCAMUA HCTOYHHMKA TOKA OT CHJIBI TOKA B LIETIH.

HccnenoBanye 3aBUCHMOCTH TIOJIE3HOW MOIIIHOCTH MCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toxu 6 paznuunbix cpeoax.

DJIEKTPUYECKAsT NPOBOAMMOCTb PAa3JMYHBIX BEHIECTB. OJJNEKTPOHHAs NPOBOAUMOCTh TBEPABIX METAJLUIOB.
3aBUCUMOCTB CONPOTHUBIIEHUS METAJJIOB OT TemMepaTypsl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBonuuku. CoOCTBEHHass M MpHUMECHas MPOBOAMMOCTh MOJYHpOBOAHUKOB. (CBoOMCTBa P-N-mepexona.
[TomynpoBOTHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B BJEKTPOJHUTAX. DJICKTPOIUTHUYECKAs] AUCCOLMAlMs. NeKTponu3. 3akoHbl Dapanes s
AIEKTPOJIN3A.

OnekTpuueckuidi TOK B razax. (CaMOCTOSTENbHBIA M  HECAMOCTOSITENBHBIA  pa3psa. PasznuuHble  TUIBI
CaMOCTOSITENBHOTO pa3psana. Monnus. [Ltazma.

TexHruecKue yCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: ra3opaspsIHble JamIlbl, 3JEKTPOHHO-JIyuyeBas TpyOka,
MOJIyIPOBOJHUKOBBIE TPUOOPBL: U0, TPAH3UCTOP, GOTONO/, CBETOUOI, TalbBaHUKA, paQUHUPOBAHNE MEIU, BHITLIABKA
ATIOMHUHUS, DIIEKTPOHHAS MUKPOCKOITHS.

Hemoncmpayuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHsbl anekTponn3a Papanes.

HckpoBoii paspsia ¥ IPOBOJAUMOCTb BO31yXa.



CpaBHEHHE MPOBOIMMOCTH METAIIOB ¥ NOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyMm.

Habmronenue snexktpoiausa.

M3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanre 3aBUCUMOCTH COMPOTUBIIEHUS! TEPMOPEZUCTOPA OT TEMIEPATYPBHI.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKU THO/IA.

Du3nYecKuil MPAKTHKYM.

Crioco0b! u3MepeHus: PU3NYECKUX BEJIMYMH C UCIIOJIB30BaHUEM aHAJIOTOBBIX U LIU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB
Y KOMIIBIOTEPHBIX TATYMKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTENIBHBIE TIOTPEUTHOCTH U3MEPEHUHN (PU3NUECKUX BETUUYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUI, UCCIETOBAHUIN 3aBUCUMOCTEN (PU3UUECKUX BEJIMYMH, IPOBEPKA MPEIOKEHHBIX
runote3 (BpIOOp M3 paboT, OMMCAHHBIX B TEMATHUYECKUX pasliefiaX «YUEeHUUYECKUN IKCIIEPUMEHT, JIa0OpaTopHbIe PabOTHI,
MPAKTUKYM» ).

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢usuku yriayOonéHHoro ypoBHsS B 10 kiacce OCYHIECTBISIETCS C YYETOM COJEp KATENIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOJIOTUU, XUMUH, Teorpauu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, céA3aHHbIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SIBICHUE, HAyYHBIA (akT,
TUNoTe3a, (pu3ndeckas BEIMYMHA, 3aKOH, TEOpus, HAOIIOACHHE, HKCIEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, W3MEpPEHHE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POBas 1ad0paTOpHsl.

Mamemamuka: pemieHue cucTeMbl ypaBHeHUH. JIuneiHas ¢pyHkuus, napadosia, runepooia, ux rpauky u CBOMCTBA.
TpuronomeTrpuyeckue (PyHKLIHMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIIECTBO.
BekTopbl ¥ MX MPOEKLMU HA OCH KOOPJIMHAT, CII0KEHNE BEKTOPOB.

Buonozusa: Mexanmdeckoe ABWKEHUE B KUBOW mpupojae, AudQy3us, 0CMOC, TEIUIOOOMEH >KMBBIX OpPTraHW3MOB,
TEIUIOBOE 3arpsA3HEHHUE OKPYXKAIOUIEH Cpefbl, yTUIN3alus OMOOPraHMYECKOro TOIUIMBA Ul BBIPAOOTKU «TEIJIOBOW» U
JIEKTPOIHEPTHUH, ITOBEPXHOCTHOE HATSHKEHUE U KalWJUIAPHBIE SIBICHUS B IPUPOAC, DJIEKTPUYECKHUE SIBICHUS B JKUBOU

MPUPOJIE.



Xumua: IUACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJIIpHAas Macca,
IIOJIyYE€HHE HAHOMATEpPUAJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEN U Ira30B, KUIAKUE KPUCTAIIIBI, JJIIEKTPUUECKHE
CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs JUCCOLMALINS, TAIbBAHUKA, DJIEKTPOHHASI MUKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHuEe ABUKEHUH C HCIOJIB30BAHMEM MEXAHU3MOB, YUET CYXOro M JKUAKOTO TPEHUS B
TEXHUKE, CTaTUYECKUE KOHCTPYKIMHU (KPOHIITEHH, pEelETYAThle KOHCTPYKIMH), MCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKHU B TEXHUKE (TUPOCKOI, BOAOMET U JPYTHE), JBUTATEb BHYTPEHHErO CrOpaHus, mapoBas TypOMHa, ObITOBOM
XOJIOUJIBHUK, KOHIWIMOHEP, TEXHOJIOTMM IIOJyYEHHsS] COBPEMEHHBIX MAaTEpHAIOB, B TOM YHCIIE HAHOMAaTE€pHAJIOB, U
HAHOTEXHOJIOTHM,  AJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE  3JIEKTpONpHOOpOB,  ra3opaspsiHble  JamIlbl,
HOJIyTIPOBOTHUKOBBIE TPUOOPHI, rabBaHUKA.

[NIAHNPYEMBIE PE3VYJIbTATBI OCBOEHUSA [TIPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O
OBPA3OBAHUMAIIMYHOCTHBIE PE3VJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIN4HOCTHBIE pPe3yJabTAThl OCBOCHUS YUeOHOTO nipeameTa « Pu3nKa» JOJKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlN{, TMO3UTHUBHBIX BHYTPEHHHUX YOCXKICHHM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO
OOIIeCTBa, pacCIIMPEHUE KMU3HEHHOTO OIbBITA M OIbITa JEITEILHOCTH B MPOIECCE pPeain3allid OCHOBHBIX HAMpaBIICHUN
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPakKAAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAKIAHCKON TMO3UIUM OOYYaIOIIErocsi KaK AaKTUBHOTO M OTBETCTBEHHOTO YJICHA

pOCCHUICKOro 00IIIecTBa;

e MPUHATUE TPAAUIUOHHBIX OOIIEYETOBEUECKUX T'YMAHUCTUUECKUX U IEMOKPATUYECKUX 1IEHHOCTEM;

e TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpEcax TIpakJIaHCKOro oOIlecTBa, y4acTBOBaTh B

camMoyIIpaBJieHUU B 00pa30BaTesIbHON OpraHu3alluu;



e yMEHHE B3aHMMO/ICHCTBOBATH C COLIMAILHBIMUA HHCTUTYTAaMHU B COOTBETCTBHHU C UX (DYHKUIHUSIMHU U HA3HAUYCHUEM;
e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU NESATENBHOCTH.
NATPHOTHYECKOT0 BOCTIMTAHUS:

e c(hopMUPOBAHHOCTH POCCUICKOM T'paXAAHCKON UICHTUYHOCTH, MATPUOTU3MA;

e IIEHHOCTHOE OTHOIICHHE K TOCYIaPCTBEHHBIM CUMBOJIaM, TOCTHKEHUSIM POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U
TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ’TUUECKOTO [IOBEICHUS;

e CIHOCOOHOCTh OLEHUBAaTh CUTyallMIl0 M NPUHUMATh OCO3HAHHBIE PEILEHUS, OPUEHTUPYSACh HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTHU, B TOM YHCJIE B ACSITEIBHOCTH YUYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOMUMBOIO OYIYILETO.

ICTETHYECKOr0 BOCIIUTAHMSA:
e OCTETHYECKOE OTHOLIEHHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOT0 TBOPYECTBA, IPUCYILEr0 (PU3NUECKON HayKe.
TPYAOBOI'0 BOCIIMTAHUS:

e HHTEpEC K pa3nuyHbIM cdepam MNpOoPECCHOHAIBHON NEATEIbHOCTH, B TOM YHCIE CBSI3aHHBIM C (DU3UKOH U
TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyayiied mnpodeccuu U peanu3oBbIBATH COOCTBEHHBIE
YKU3HEHHbIC TUUIaHbL;

e TOTOBHOCTb U CITOCOOHOCTH K 00Pa30BaHUIO M CAMOOOPa30BaHUIO B 00J1acT (DU3UKU HA TIPOTSHKEHUH BCEH JKU3HU.

IKOJIOrHYECKOr0 BOCIIUTAHMA:

e Cc(hopMUPOBAHHOCTH IKOJOTUYECKON KYJIbTYPhl, OCO3HAHUE TJI00ATILHOTO XapaKTepa SKOJOTUYECKUX TPOOIIeM;

e IUIAHUPOBAHUE M OCYIIECTBJICHUE JICUCTBUUA B OKPYXAIOIIEH CpEle HAa OCHOBE 3HAHUS LEJIECH YCTOMYMBOTO
pPa3BUTHS YEJTOBEYECTBA,;

e pacIIMPEHHE OTbITA AEATEILHOCTH IKOJOTUUECKON HAIIPABIEHHOCTH HA OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKe.

LHEHHOCTH HAYYHOI'0 MO3HAHUSA:

e c(hopMUPOBAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

e OCO3HAaHHWE LIEHHOCTHM HAy4YHOM JESTENbHOCTH, TOTOBHOCTh B IIpollecce H3y4YeHHs] (U3HKH OCYLIECTBISATH
IPOEKTHYIO M HCCIIE0BATENBCKYIO AESATENBHOCTh HHANBUIYAIBHO U B TPYyIIIIE.



METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Bba3oBnie JJornueckue a1eiicTBUA:

CaMOCTOSITETILHO (hOPMYJIMPOBATH M aKTyaJU3UPOBATh MPoOIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIIPEIICIIATH LEN ICATEIIbHOCTH, 3aJaBaTh apaMeTPbl U KPUTEPUU UX JOCTUKCHUS,

BBISBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMaTPHUBACMBIX (PU3MUECKUX SBIICHUSIX;

pa3pabarbiBaTh IJIaH PEHICHUS MPOOJIEMBbI C YUYETOM aHAJIM3a UMEIOIIUXCA MaTepUalbHBIX M HEMaTepUabHBIX
pECYpCOB;

BHOCUTb KOPPEKTHUBBI B JIEATCIBHOCTb, OLICHMBATh COOTBETCTBUE PE3yJIbTAaTOB IEIAM, OICHUBATh PUCKHU
MOCJIEJICTBUN AEITEIBHOCTH;

KOOPAMHUPOBATh U BBINOJHATH PadOTy B YCIOBUSX PEAIbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOIO
B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Bba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/IE€Th HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U METO1aMU (PU3UUECKON HAYKU;

BJIAJI€Th HABbIKAMH YYEOHO-UCCIEA0BATEILCKOW U MPOEKTHOM AESTENBHOCTH B 00JaCTH (PU3UKHU, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelIeHHs 3a1ad (PU3HMUecKOro CONep:KaHus, MPUMEHEHHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

BJA/JE€Th BHUJIAMHU JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUS, €ro HWHTEpIpeTalud, MPeoOpa3OBaHUIO U
NPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTyalMsIX, B TOM YHCIE MPHU CO3JaHUU yUEOHBIX MPOEKTOB B OOJACTH
busuKy;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3W W aKTyaIM3UpOBaTh 3ajady, BBIIBUTaTh THUIOTE3y €€ peleHus,
HAXOJHUTh apTyMEHTHI JJIsl JOKA3aTebCTBA CBOMX YTBEPKACHUH, 3aaBaTh MapaMeTPhbl U KPUTEPUN PEILICHUS;
aHaAJIM3UPOBATh MOJYUYECHHBIE B XOJ€ PELICHHs 33aJa4d Pe3yJbTaTbl, KPUTUUECKH OIICHHBATh MX TOCTOBEPHOCTH,
IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;



CTaBUTHh U (POPMYITUPOBATH COOCTBEHHBIE 3a7aUl B 00pa30BaTEIbHON IEATEIBHOCTH, B TOM YHCIIE MPU U3YUCHUH
buzukwy;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETh IIEPEHOCUTH 3HaHUA N0 (PU3KKE B IPAKTUYECKYIO 00JI1aCTh KU3HEACITEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnopmanueii:

BJIaJIeTh HaBBIKAMHU TMOJy4YeHUs HHGOpMaUK (U3NYECKOTO COJepKaHWs W3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITeJIbHO OCYIIIECTBJISATh IMOUCK, aHAJIW3, CHCTEMAaTHU3allui0 U HWHTEPIPETalui0 WHPOPMAIUU pa3InYHbIX
BUJIOB U (hOPM TIPECTABICHUS;

OIICHWBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

HCIIOJIB30BaTh CpeJCTBAa MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUHW KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX W OPTaHW3allMOHHBIX 3a7ad C COOJIOJICHHEM TpeOOBaHUM DJPrOHOMHUKH, TEXHUKH
0€30MacHOCTH, THUTHEHBI, PECYpcOoCOEepeKEHUsS, MPABOBBIX W DJTHYECCKUX HOPM, HOPM HHGOPMAITMOHHON
0e30macHOCTH;

co37aBaTh TEKCThI (PU3MUECKOTO COJACpXKaHUS B Pa3IUYHBIX (popmaTax ¢ yd4éTOM Ha3zHAYCHUS WHPOPMAIMH U
1IeJIEBOM ayUTOPHH, BRIOMPAs ONITUMAIbHYIO (POpMY IIpEACTaBICHHS U BU3yaIU3alIUH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe AeHCTBHS:

OCYUIECTBJIATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU J1€ITEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYalMd U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIAraTh CBOIO TOUKY 3PEHHUSI C UCIIOJIL30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U WHIUBUAYaIbHONU PaOOTHI;

BbIOMpaTh TEMATHUKYy M METOJIbl COBMECTHBIX JEUCTBUN C YUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO
YJICHA KOJUICKTUBA;



MIPUHUMATH eI COBMECTHON NIEATEIbHOCTH, OPTaHU30BBIBATh M KOOPIUHUPOBATH NEUCTBHSI TIO €€ TOCTIKCHHIO:
COCTABJISITh IUJIAH JCHCTBUIA, paCIpeAcsaTh PO ¢ y4ETOM MHEHHA YYaCTHHUKOB, OOCYXKIAaTh PE3yJIbTAaThl
COBMECTHOM padoThI;

OIICHMBATh KayeCTBO CBOCTO BKJIaJIa W KaXKJIOTO YYaCTHHKA KOMaHIBl B OOINMH PE3yNbTaT MO pa3paOdOTaHHBIM
KPUTEPUSIM;

nmpemyiaraTh HOBBIE TIPOEKTHI, OICHWBATh HWJEW C TO3WIMH HOBH3HBI, OPUTHMHAIBHOCTH, MPAKTHICCKON
3HAYMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETHYECKOE IIOBEJCHUE B PA3IMYHBIX CHUTYyaIUAX, MPOSBIATH TBOPUYECTBO U
BOOOpakeHHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYILIECTBIISATh MO3HABATENbHYIO ACATENBHOCTh B O0JACTH (PUM3HKU U ACTPOHOMHH, BBISBISTH
po0IeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IIJIAH PEIICHUS PACUETHBIX U KAUECTBEHHBIX 33/1a4, IUIAH BBIIIOJHEHUS MPAKTUYECKOU
paboThI ¢ YYETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUI;

JIaBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

pacuMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JieN1aTh OCO3HAaHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (DOPMUPOBAHUMIO U MPOSBICHUIO SPYIUIMH B 00JaCTH (PU3MUKH, MOCTOSHHO TOBBIIIATH CBOM
00pa30oBaTeNIbHBIN U KYJIbTYPHBIN YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEIISIM;

BJA/I€Th HaBBIKAMU I103HABATEIBHON PEQIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX ACUCTBUA M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IeKCUU TSl OLIEHKU CUTYallud, BEIOOpa BEPHOTO PEILICHUS;



YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEHIEHUS 110 UX CHUKEHUIO;
IPUHUMATh MOTHBBI U apPIYMEHTBI IPYTUX MPH aHATU3€E PE3YNIbTAaTOB JIE€ATEIbHOCTH;
IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIN3€ PE3YyJIbTATOB IESITEIbHOCTH;
MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIUOKH.

B mpomecce moCTHKEHHSI TUYHOCTHBIX PE3YyIhTAaTOB OCBOEHHUS MPOTPaMMbI 1O (PU3WKE 1T YPOBHS CPEIHETO OOIIero
o0pa3zoBaHus y 00y4arOIINXCsl COBEPIICHCTBYETCS SMOLIMOHAIBHBIM UHTEIUICKT, MPEANoaaraomui copMrUpOBaHHOCTS:

CaMOCO3HaHUS, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAIIBHOE COCTOSHUE, BHUJIETh HAlpaBJICHMS
pa3BUTHSA COOCTBEHHOM SMOIMOHAIBHOM C(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYyJIMPOBaHUs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEJCHUE,
CIIOCOOHOCTB aJIallITUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSIM U IPOSBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEI MOTHMBAlM¥, BKIIOYAIONIEH CTpEMJIEHHE K JOCTHKEHUIO 1€ M YCIEXy, OINTUMHU3M,
VWHULMATUBHOCTh, YMEHHUE JIEUCTBOBATh, HCXO/s U3 CBOMX BO3MOKHOCTEH;

IMMATHM, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE COCTOSIHME JPYTUX, YUYHUTHIBATh €ro IpH
OCYUIECTBJICHUH OOLIEHUS, CHOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOUAIOIIMX CIOCOOHOCTH BHICTPAWBAaTh OTHOIIEHHUS C JPYTUMU JIIOJAbMH, 3a00TUThCH,
MPOSIBIISITH HHTEPEC U pa3peliaTb KOHQIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI

K konmy oOyuenuss B 10 Knacce TpeAMETHBIE pe3ynbTaThl Ha YIAyOJIEHHOM YpOBHE JOJDKHBI OTpa)aTh
c(OPMUPOBAHHOCTH y O0YUAIOIINXCS YMEHUI:

MTOHUMATh POJIb (PM3UKH B SKOHOMHUYCCKOM, TEXHOJOTHUECKOM, SKOJOTHUECCKOM, COIIMAIBHOM M dTHYECKOM cdhepax
JEATEeIIbBHOCTH YeJIOBEKa, POJIb U MEeCTO (DM3UKHU B COBPEMEHHOM HAyUYHOU KapTHHE MUpPA, 3HAUCHHUE OMUCATEIbLHOM,
CHUCTEMATU3UPYIOIIEH, OOBICHUTEIBPHON W MPOTHOCTMYECKOW (PYHKIMM (U3UYECKOW TEOpUH — MEXaHUKH,



MOJICKYJISIPHOM (DM3UKU W TEPMOJWHAMUKU, POJib (U3NYECKON Teopuu B (OPMUPOBAHMU TMPEJCTABICHUN O
buznyecKoil KapTUHE MUPA;

pa3nnyaTh yCIOBHS MPUMEHUMOCTH MOJENEeH (GU3NYECKUX Tel U MPOIECCOB (SBICHUI): MHEPIHAIbHAS CUCTEMA
oTcuéra, abCOJIIOTHO TBEPIIOE TEJIO, MaTepualibHasg TOYKA, PaBHOYCKOPEHHOE ABUKEHHE, CBOOOJHOE MaJIeHUE,
abcomoTHO yrnpyras neopmaiius, abCOIIOTHO YIpyroe U abCONIOTHO HEYNpPYroe CTOJKHOBEHHs, MOJENHU Ta3a,
XKUJKOCTH U TBEPJIOTO (KPUCTALNTMYECKOT0) Tela, UIeaIbHbIN a3, TOUCUHBIN 3aps]l, OMHOPOJAHOE SJIECKTPUUECKOE
TOJIE;

pasnuyath ycioBUs (TpaHMIbI, 00JaCTH) IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MIOHUMAaTh BCEOOLIUI XapakTep
(GyH1TaMEHTaJIbHBIX 3aKOHOB ¥ OIPaHUYEHHOCTh MCIOIb30BaHUs YaCTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh U OOBSICHATH MEXAHMUYECKUE IMPOLIECCHl U SIBJICHMSI, UCIIOIb3ys] OCHOBHBIE MOJOXKEHHUS U 3aKOHBI
MEXaHUKH (OTHOCUTEIBLHOCTh MEXaHUYECKOrO JBMKEHUS, (POPMYJIbl KHHEMATUKHA PABHOYCKOPEHHOIO JBUYKEHUS,
npeoOpa3zoBanusa ['anmuies s CKOPOCTHM U TNEpEeMEIIeHUs, 3aKOHbl HblOTOHA, MPUHIMI OTHOCHTEIBbHOCTH
["anunes, 3aKOH BCEMUPHOTO TATOTEHUS], 3aKOHBI COXPaHEHUS! UMITYJIbCA U MEXaHUYECKON SHEPTUH, CBS3b PabOThI
CHWJIBI C U3MEHEHHEM MEXAHMYECKOW 3HEpPIruM, YCIOBUS PAaBHOBECHS TBEPAOrO TeNa), IMPU 3TOM HCIOJB30BaTh
MaTEMaTUYeCKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBHUS MNPUMEHUMOCTH  (DU3UUYECKUX  3aKOHOB:
npeoOpa3zoBanuii ['anunes, BTOpPOro M TpeTbero 3akKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HUMITYJIbCa U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHMSI, UCIIOJB3Ysl OcHOBHBIE NojoxeHuss MKT u 3akoHbI
MOJICKYJISIPHOM (U3MKM M TEPMOJIMHAMHUKU (CBS3b JaBJICHUS HACAIBHOTO Ta3a CO CpelHEeW KHHETHYEeCKON
DHEPrUel TEMJIOBOTO ABWKCHHMS M KOHLEHTPALMEN €ro MOJIEKYJ, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEIHEU
KMHETUYECKOW DHEPTrUel TETUIOBOTO ABMKEHHS €r0 YACTHII, CBS3b AABJICHUS UACAIBHOTO ra3a ¢ KOHUEHTpALHUEH
MOJIEKYJI U €ro TeMmeparypou, ypaBHeHue MenneneeBa—KnanelpoHa, nmepBblii 3aKOH TEPMOJUHAMHUKH, 3aKOH
COXpaHEHHUs! HEPIHH B TEIUIOBBIX IPOIECCaX), PU 3TOM HCHOJIb30BATh MAaTEMAaTHUYECKOE BBIPAXKEHUE 3aKOHOB,
YKa3bIBaTh YCJIOBUs IPUMEHUMOCTH ypaBHeHHs Menneneesa—Knanelpona;

aHANIM3UPOBaTh U OOBICHATH DJIEKTPUUYECKUE SIBJICHUSA, HCIOJIb3Ysl OCHOBHBIE TMOJOKEHUS W 3aKOHbI
AIEKTPOJUHAMUKHN  (3aKOH  COXpAHEHHUs DJIEKTPUYECKOro 3apsifa, 3akoH KyslnoHa, NOTEHIMATIBHOCTh
ANEKTPOCTATUYECKOTO TOJIsSI, NMPHUHIMUI CYNEPHO3ULIAHA DIEKTPUUECKUX IOJIEW, NPU OTOM YyKas3blBas YCIOBUS



npUMEHUMOCTH 3aKkoHa KynoHa, a Takke MpaKTHYEeCKH BaKHBIE COOTHOILLIEHUS: 3aKOHbI OMa IS yyacTKa Lenu U
JUIS 3aMKHYTOM DJEKTpHueckod uenu, 3akoH Jxoyns—Jlenma, mpaBuna Kupxroda, 3axkonst Dapanes nns
ANEKTPOJIN3A);

OINKCHIBaTh (U3NYECKUE NPOLECChl U SBJICHUS, UCIOJb3ys BEIMYMHBI: MEPEMELICHHE, CKOPOCTh, YCKOPEHHUE,
UMITYJIBC T€JIa U CUCTEMBI TEJ, CUJIa, MOMEHT CHWJIbI, JaBJICHUE, IOTEHIMAIbHAs SJHEPIUs, KHHETUYECKasl DHEPT U,
MEXaHUYEeCKasl YHEPrusi, paboTa CHIIbI, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CUila TSHXKECTH, CUjla YIPYTOCTH, CHUlia
TPEHUs, MOILHOCTb, DHEPrUsl B3aUMOJEUCTBHS Teja ¢ 3eMi€id BOMM3M €€ IMOBEPXHOCTU, DHEPrus yHpyrou
nedopManui MpYy>KUHBI, KOJIUYECTBO TEIUIOTHI, a0COJIIOTHas TemIeparypa Teja, pabdoTa B TEpMOJUHAMHUKE,
BHYTPEHHSSL SHEPrUsl MAEaJbHOTO OJHOATOMHOIO Ta3a, paboTa HAeajJbHOro ra3a, OTHOCHUTEJbHAs BJIAKHOCTb
Bo3yxa, KIIJl nieanpHOro TEmIOBOrO JBUTATENS; JIEKTPUUECKOE IT0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO TTOJI,
HaIpspKEHHOCTh TOJISI TOYEYHOIO 3apsfa WM 3apsDKEHHOIO Iapa B BAKyyME€ M B JIMDJIEKTPHUKE, IOTCHIUAI
AIEKTPOCTATUYECKOTO TIOJIS, PA3HOCTh IMOTEHIMAJIOB, J3JIEKTPOJABMXKYILNAs CHJIA, CHJIA TOKA, HAaNpsLKEHUE,
MOIIHOCTb TOKa, OJJIEKTpUYECKas €EMKOCTh IIJIOCKOIO KOHIEHCATOpa, CONPOTUBICHHUE Yy4YacTKa LENnu C
IIOCJIEA0BATEIBHBIM U NIAPAJUICIIBHBIM COCIUHEHUEM PE3UCTOPOB, IHEPT U JIEKTPUUYECKOIO 110JI1 KOHIEHCATOPA,
OOBSACHATh OCOOEHHOCTH NPOTEKAHMS (DU3UUYECKUX SIBJICHUN: MEXaHUYECKOE ABW)KEHHE, TEIUIOBOE JBHUKEHUE
YacTHUI[ BELIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JABWXEHHE, AU(PQy3usi, HUCIApEHUE, KUIICHUE U
KOHJICHCAIMs, IUIABJIEHWE W KPUCTAUIM3alMs, HAIMpPABICHHOCTh TEIUIONEPENAayd, JJIEKTPU3ALUSA  TE,
HKBUIIOTEHIUAIBHOCTD IIOBEPXHOCTH 3aPSIKEHHOIO IIPOBOIHUKA;

IPOBOJUTH UCCIIEJOBAHUE 3aBHUCHMOCTH OJHOM (PU3MUECKON BEIMYUHBI OT APYTroMl C MCIOIb30BAHUEM MPSIMbIX
U3MEpPEHU, MpPU HTOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATh PE3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH
(bu3MYeCKUX BEIMYMH B BUJIE TPAPUKOB C YUYETOM aOCOIIOTHBIX MOTPEIIHOCTEN M3MEPEHHM, J1eTaTh BBIBOABI 110
pe3yabpTaTaMm UCCIEA0BaHNs;

IPOBOAUTH KOCBEHHBIE M3MEPEHHs (DU3MUECKUX BEJIMYHMH, IPU 3TOM BBIOMPATH ONTUMAJIbHBIA METOJ M3MEpPEHUS,
OLIEHUBATh A0COIIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

OPOBOAUTH ONBITBI IO MPOBEPKE MPEJIOKEHHOW TMIOTE3bl: IUIAHUPOBATH OSKCIIEPUMEHT, COOUpATh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, AHAJM3UPOBATH IOJYYEHHBIE pE3yJbTaTbl M JAEJaTh BBIBOJ O CTaTyce
IIPEIOKEHHON TUIIOTESBI;



coOr0aTh MpaBuja 0€30MaCHOrO TpyJa MPH IMPOBEICHUHM HMCCIEIOBAaHUN B paMKax y4eOHOI'O 3KCIEPHUMEHTA,
IpaKTUKyMa M y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHHEM HW3MEPUTEIBHBIX
YCTPOMCTB U J1a00paTOPHOTO 000PYIOBAHUS;

pemaTh pacyéTHbIE 337a4u C SBHO 33JaHHOM M HESBHO 3a/1aHHOM (pU3MUECKON MOJENbIO: HA OCHOBAaHUU aHAINU3a
yclI0BUSI 0OOCHOBBIBaTh BBIOOP (PM3MUECKON MOJENN, OTBEUAIOUIE TpeOOBaHUAM 3aJ1auM, IPUMEHSTh (POPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (U3MUECKUX TEOpUN MPU HCMHOJIH30BAaHUM MaTEMaTHYECKHX METOJOB
peuieHust 3ajad, MPOBOJUTH PACYETHl HA OCHOBAaHUM HMEIOIIMXCA JAHHBIX, AHAJU3UPOBATH PE3yIbTaThl H
KOPPEKTUPOBATH METO/BI PELIEHUS C YYETOM IOJTYYEHHBIX PE3YJIBTATOB;

pelaTh KaueCTBEHHbIE 3a7jaud, TPeOyIole NPUMEHEHHUs 3HAaHUM U3 pa3HbIX pa3fesioB Kypca (PU3MKH, a TaKkKe
WHTErpallid 3HAHUM U3 JPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOI'O LMKJIA: BBICTPAUBATh JIOTHYECKYIO LENOYKY
paccyXJIeHU ¢ ONOPOIl HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHUS;

UCIIOJI30BaTh TEOPETHUYECKHE 3HAaHUS MJI1 OOBSICHEHUS OCHOBHBIX MPUHUMUIIOB pPadOThl H3MEPUTEIbHBIX
npuOOpPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJOTMYECKUX MTPOLIECCOB;

IPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B OObSICHEHUE
IIPOLIECCOB OKPY’KAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBaTh U OLICHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOUN JEATEIbHOCTH YEJIOBEKA, CBI3aHHOM ¢
dbu3nYecKUMHU MpoleccamMu, € TO3MIMH HSKOJIOTHYECKOW O€30MacHOCTH, NPEACTaBICHUM O palloOHAIbHOM
IPUPOAOIIOIB30BAHNH, & TAKKE Pa3yMHOM HMCIIOJIb30BAHUU JOCTHKEHUN HAYKU M TEXHOJIOTMM JJISl TaJIbHEHUIIETrO
pa3BUTHS YETIOBEUECKOI0 OOIIECTBa;

OPUMEHATh pPa3jIM4Hble CHOCOOBI paboThl ¢ HHpOpMalKMe (QU3NYECKOro COAep>KaHUs C HUCIOJIb30BAaHUEM
COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJOTUH, MPU HSTOM HCIOJIb30BATh COBPEMEHHbIE WH(MOPMAIIMOHHbBIE
TEXHOJOTHM JJIsl TOHMCKa, MepepabOTKM U MpexbsSBICHUS Y4eOHOM W Hay4yHO-TIOMYJIApHOM HHQOpMAIINH,
CTPYKTYPUPOBAaHUSI W HUHTEpPIpEeTalud HHOOPMALKU, TOJYyYEHHOM W3 Ppa3IUYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHaAJIM3UPOBATh MOJyYaeMyl0 HH(OpPMAIIHIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLINXCS 3HAHUM,
TaK U Ha OCHOBE aHaJIM3a UCTOYHHKA UH(POpMALIH;

IPOSIBIATh OPraHU3ALMOHHBIE M I103HABATEIbHBIE YMEHMSI CAMOCTOSITEILHOTO MPUOOPETEHMs] HOBBIX 3HAHWM B
IPOLIECCE BBHIMOJIHEHUS MPOEKTHBIX U Y4eOHO-UCCIEA0BATEIbCKUX PAbOT;



e paboTaTh B rpyMIE C UCIOJIHEHUEM PA3IUYHbIX COLHUATBHBIX POJICH, INTAHUPOBATh PabOTy TPYIIIbI, PAMOHAIBHO
pacrpenensaTh AeITENbHOCTh B HECTAHAAPTHBIX CUTYalHsIX, aIeKBaTHO OLIEHUBATh BKJIAJ KaXJ0T0 U3 YYACTHUKOB
TPYIIIbI B PELIEHUE PACCMATPUBAEMOU MPOOIIEMBI;

e TIPOSABIATH MOTUBALMIO K Oyaymeid npodecCHOHANBHOM MAESITENbHOCTH IO CHELMAIBHOCTAM  (U3HKO-
TEXHUUYECKOTO TPOPuIIs.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusie IlpakTunueckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl

Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAPO/IbI

11 HayuHb1il MeTOI TO3HAHUS IPUPOBI 6
Hroro 1o pasneny 6

Pasznea 2. MEXAHUKA

2.1 Kunemaruka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpAOro TeNa 5
2.4 3aKOHbBI COXPAHEHHUS B MEXAHUKE 10
Hroro no paszneny 35

Paszpen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOANHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUU 15

3.2 Tepmoannamuka. TerioBbie MaITMHBI 20

3.3 ArperatHble cocTosiHUS BenlecTBa. Da3zoBbie 14




MEePEXObI

Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
4.1 ‘ DNeKTpUYECKOe ToJIe 24
4.2 ‘ IToCTOSHHBIN IEKTPUUYECKUI TOK 24
4.3 ‘ TokH B pa3IuyHBIX cperax 6
Hroro no pazgeny o4
Paznen 5. DUBHUYECKUN MPAKTHKYM
5.1 ®uznyeckuil NpakTUKyM 16 16
Htoro no pazneny 16
PesepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tewa ypoka Bcero Koutpoaphbie  Tpakruieckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThbI padoTsI pecypesI

Ouznka — pyHIaMeHTalbHas HAayKa O 1

pupojIe

HayuHbiif MeTO1 TO3HAHUS ¥ METO/IbI 1

uccieoBaHus PU3NYECKUX SIBICHUI

DKCIIEPUMEHT U TEOPHS B MPOIIECCE

no3HaHust npupoabl. Habmonenne u 1

HKCIIEPUMEHT B (hU3HKE

CnocoObl u3mepeHus: pU3NYECKUX BEIINUYUH 1

AOCOmI0OTHAs U OTHOCUTEIbHAS

MOTPEIIHOCTH U3MEPEHUI (PU3NIECKUX 1

BEJIMYUH

MopemupoBanue B pusuke. Pombs u mecto

¢bu3uky B GopMUpPOBAaHUU COBPEMEHHOU 1

Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU

JIeATEeTbHOCTH JIIOAEH

Mexanundeckoe aBmkeHne. CucreMa

otcuera. OTHOCUTETHPHOCTh MEXAaHHYECKOTO 1

newkenust. [Ipsmast u oOpaTHast 3a1a9n

MEXaHUKH

Pannyc-BexkTop MarepuaibHON TOYKH, €T0 1

MPOEKIIMU HA OCU KoopAuHAT. Tpaekropus.




[Tepemenienue. Cxopocts. X npoekuuu Ha
OCH KOOpJIUHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBH>KCHUS

Ciio)keHue nepeMeneHil 1 CKOPOCTEH.
Pemenue 3amau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHEHRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBoOoniHOe majieHune. Y CKopeHue
¢BOOOIHOTO IMaJlEHNA. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHENHAs
ckopocts. [lepuon u yacrora.
LleHTpOCTpEMUTENBHOE U IIOJIHOE
YCKOpPEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

ITepsoIif 3akoH HetoToHA. THEpUMaIbHBIE
cuctembl orcuéra. [Tpunumn
oTHOcuTeNnbHOCTH ["anures.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytommas cuia. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuil 3aKoH
Hrrotona

20 [Ipunnun cynepno3uiuu cui. Pemienue
3a/1a4 Ha MpUMEeHeHne 3aKk0HoB HproToHa
3aK0H BCEMHUPHOTO TATOTCHUS.

21 DKBHUBAJICHTHOCTh IPABUTAIIMOHHON U
WHEPTHOU MaccChl

99 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
nageHus
JIBmkeHre HeOECHBIX TEJl U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemuepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuina tpenus. [Ipupona v BuabI cui

25 TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C
Y4E€TOM CUJIbI COTPOTUBIICHUSI CPE/IBI

26 Hasnenue. 'mapocratndeckoe gaBiIeHHE.
Cuna Apxumena
AOCOFOTHO TBEPJIOE TEJIO.

27 [TocTymarensHOE U BpalaTeIbHOe
JIBIKEHUE TBEPJIOTO Telia

28 MOMEHT CUJIBI OTHOCUTEIBLHO OCHU
BpateHus. [lneqo cuibl

29 CroxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecT Tena. Y cinoBus




paBHOBECHS TBEPAOTO TeJa. Buapl
paBHOBECUS

30

31

Pemenue 3amau

KoHnTtponbhas padota mo teme "J{uHamuka.
Cratuka TBEepaoro rena"

32

HNMnynbec MmaTepualbHOW TOUYKH, CUCTEMBI
MaTepualbHbIX ToUeK. LlenTp Mace
CHUCTEMBI MaTepUaAJIbHBIX TOUEK. Teopema o
JBUKEHUM LIEHTPA Macc

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCa
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE IBMKEHIE

34

35

MoMeHT uMIynbca MaTepUaIbHON TOUKH.
IIpencraBinenue 0 COXpaHEHUM MOMEHTA
I/IMHYJ'II)CQ, B HeHTpaJ'IBHBIX ITI0JISIX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpe/ICTaBJICHHE padOTHI CHUIIBL. MOIIIHOCTH
CHJIBI

37

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHalIbHON TOUKH

38

[ToreHnnanbHbIe U HEOTEHIIUAIBHBIE
cuibl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

39

TpCTBH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHLMAJIBHBIX CHJI C




W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHnue bepHymum U1 uacaIbHON
KUJKOCTH

41 KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUs B MEeXaHHKe"
Pa3BuTHe npeacraBneHuit 0 mpupoe

42 teroThl. OcHOBHBIE nonoxenuss MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE
Crpoenue ra3000pa3HbIX, )KUJIKUX U

43 TBEPABIX TeJ. XapaKkTep ABUKECHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KommuaectBo BemtecTBa. IlocTostHHAs
ABoraapo

45 Temneparypa. TermnoBoe paBHOBecHE.
[lIkana [enbcust

46 Pemenue 3amau

47 HNneanpuenii ra3. I'a30BbIe 3aKOHBI

48 VYpasaenue Menzaeneesa-Knaneiipona.
Pemenue 3agau

49 AOcoroTHas TeMIiepaTypa. 3aKoH
Hanprona

50 W3omporuieccel B nacaaibHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA

51 I'paduueckoe npencrapieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHenne MKT

Penrenue 3anau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOM HEpruey mocTynaTeaIbHOro
TEIUIOBOT'O IBM)KEHUS €€ YacTHL]

55

56

O0001eHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBet MKT"

KonTponbhas pabota o Teme "OCHOBBI
MKT"

57

58

TepmoauHaMudeckas cucreMa. 3alaHue
BHEIIHUX ycinoBul 1t T/ cucremel.
Bremnne v BHyTpeHHUE ITapaMETPBI.
ITapamerps! T/l cucTeMbl Kak CpeIHUE
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMOJUHAMHUKH.

Camonpoun3sBodbHas penakcanus T]]
CHCTEMBI K TEINIOBOMY PAaBHOBECHIO

59

Moaens naeansLHOTO rasa B
TepMO)II/IHaMI/IKe. YC.]'IOBI/IH HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

VYpaBuenue Menaeneesa-Knaneiipona u
BBIPOKEHHE 11 BHYTPCHHEH SHEPTUU

61

BeIpaxenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOT'0O MI€aJIbHOIO Irasa.




KBazucrarnueckue u HeCTaTHUCCKHE
IIPOLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temnonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel snepruu T/l cuctemsl 6e3
coBepIIeHHs paboThI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Tennorsl. TemroéMKoCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEILIECTBA. Y IEJIbHAS TEMJIOTA CTOPAHUS
TOILIMBA

66

67

68

Pacuér konuyecTBa TEIUIOTHI IPH
TerIonepeaye

[TonsiTre 06 aguabaTHOM Mpoiiecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl

U3MEHEHUS BHYTpeHHeH dHepruu T/1
CUCTEMBI

69

Bropoii 3akoH TepMOAMHAMUKH JJTsI
PaBHOBECHBIX 1 HEPAaBHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUpPOAHBIX
IIPOLIECCOB

70

[IpuHIMTIBI AEHCTBUS TEIJIOBBIX MAIIWH.
KII

71

MaxkcumansHoe 3HaueHue KITM, I{ukn




Kapno

72

73

Pentenue 3anau

DKOJIOTUUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBLIX ABUrareieii. TermioBoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl

74

75

76

Pemenue 3amau

O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110
teme "Tepmonunamuka. TemnnoBbie
MaIIuHe!"

KoHTpoinbHas pabota 1o Teme
"Tepmoaunamuka. TennoBbie MaluHbI"

77

[TapooOpazoBanue u KOHICHCAIIHS.
Hcnapenue u kutieHue. Y aenbHas TemioTa
napooOpa3oBaHus

78

HacelinieHHbIe 1 HEHACHIIIIEHHBIE MapHI.
KauecTBeHHas1 3aBUCUMOCTB TUIOTHOCTH U
JIaBJICHUS HACBIIICHHOTO 11apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACBIIIIEHHOTO Napa. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS B
KUAKOCTH

79

BnaxxnocTs Bo3myxa. AGCoOTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

80

81

Pemenue 3amau

Teépnoe Teno. Kpucramnuueckue u
amop(HbIe Teraa. AHU30TPOIUS CBOMCTB
KpUCTAJIOB

82

[InaBnenue u KpucTauM3auus. Y genbHas




TeruioTa riasiaenus. Cyonumanus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskeHnue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmaruii

TermoBoe paciupeHue XKUAKOCTEN U
TBEPABIX Tel. AHTAPMOHHU3M TEIIOBBIX
KoJIe0aHUI YacTHUIl BElIeCTBa

[TpeoOpa3zoBanue 3HEprun B Pa3zoBbIX
nepexoiax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHE. KanmsspHbie
saBieHUd. /aBieHune noa UCKpUBIECHHON
MOBEPXHOCTHIO XKUAKOoCTH. Dopmyna
Jlannaca

89

90

91

92

0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

KonTtponbHas pabora o Teme "Arperarssie
cocTosiHus BemecTBa. @a3oBbie mepexo bl

DneKTpu3anus Tei U €€ MposiBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JUADJIEKTPUKH U MOJYIIPOBOJHUKH

DJIEMEHTApHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

93

B3aumoneiictBue 3apsaoB. ToueuHbie
3apsiabl. 3akoH Kynona




94 Perenne 3agau

95 Onektpuueckoe notie. Ero neiicteue Ha
ANEKTPUUECKHUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.
96 [TpoOHebIi 3aps. JInHUKM HaNPSHKEHHOCTH
aneKTpudeckoro noist. OqHopoIHOe

JIIEKTPUYECKOE T10JIC
[ToTeHIMATBLHOCTD JIEKTPOCTATUYCCKOTO
97 moJist. Pa3HOCTh IMOTEHIIUAJIOB U
HaIPsDKEHUE

[ToreHunanpHas SHEPrUs 3apsiia B
98 AJIEKTPOCTaTUYECKOM TMosie. [ToreHmman
ANEKTPOCTATHYECKOTO TIOJISI

CBs13b HaPSKEHHOCTH MOJISL U Pa3HOCTH
99 MOTEHIINAJIOB JUTS AJICKTPOCTATHYECKOTO
0JIst

[TpyHIMI CynepnO3ULIUH DIEKTPUUECKUX

100 .
noJyien

101 Pemenue 3amau

102 [Tone Toueunoro 3apsana. [Tose paBHOMEPHO
3apsKeHHOU cdepbl

[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY
103 mrapa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.
VYcnoBue paBHOBECUS 3apsI0B

JIMdIIeKTpUKY ¥ OJTYIPOBOAHUKY B
3EKTPOCTATUYECKOM I10J1€

105




Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INTIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coeiMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

110 Pemenue 3amay

111 JIBr>KeHue 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM JJIEKTPHUUECKOM T0JIe

112 Pemenue 3anau

113 O06o011eHre U cucTeMaTu3alys 3HaHU| 10
TeMme "OnekTpuueckoe nosue"

114 KontponbHas padota o Teme
"DnexkTpuueckoe mnoie"
Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS

115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

116 Wcrounuku toka. Hanpsxenue n 9/1C

117 3akon OMa 11 y9acTKa IeTH.
DIIEKTPUYECKOE CONIPOTUBIICHHE
3aBUCUMOCTh COMPOTUBIIEHUSI OHOPOJIHOTO

118 MPOBOJHUKA OT €T0 JUIMHBI U TUIOIIA/IHA
MOTIEPEYHOTO CEUCHUS

119 VY enpHOE CONMPOTUBIICHUE BEIIECTBA.
Pewenue 3anau

120 [TocnenoBarenbHOE, MapaieIbHOE,

CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX

121 nenei. [IpaBuna Kupxroga 1

122 Pemrenne 3agau 1

123 PaboTa snexkrpruyeckoro Toka. 3aKoH 1
Hoxoyns —Jlenua

124 Pemrenne 3agau 1
MOITHOCTP JIEKTPUUYECKOTO TOKA.

125 TemnoBast MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucrope

126 Pemenue 3amay 1

127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE 1
HMCTOYHHKA TOKA

128 3akon OMa AJis OTHOM (3aMKHYTOM) 1
AIEKTPUUYECKOM 1Ienn

129 Pemenne 3amau 1

130 MOoOIHOCTh UCTOYHHKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 KonpneHncarop B 11enu NocTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amau nmo teme "IlocTOSTHHBIH 1
3IIEKTPUYECKUM TOK"

135 Pemenne 3amaa no teme "IlocTossHHBIN 1
ANEKTPUYECKUI TOK"

136 Pemenne 3amau nmo teme "IlocTOSTHHBIH 1
ANEKTPUUECKUN TOK"

137 O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110 1

teme "TloCTOSIHHBIN AIEKTPUUECKUNA TOK"




138

KontponbHast pabora no Teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpuiecKas IpOBOJUMOCTD Pa3IMYHBIX
BEIIIECTB. DIEKTPUYECKHH TOK B METaJlIaX. 1
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoIUTOB. 3akoHbl Dapajes 1
JUISL 3JIEKTPOIN3a

DneKTpUuuecKuil ToK B razax. [lna3ma 1

142

143

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[TonynpoBoaHKUKOBBIE TPUOOPHI

Pu3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHune cuiibl TOKa U HAMPSKEHUS B
L€ MOCTOSIHHOT'O TOKa MPU MOMOIIU
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uiaKn "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MIPU
MOMOIIY KOMITBIOTEPHBIX JATYUKOB"

146

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOTO JIBUKEHUS C
LIEJIBbIO OIIPENIETICHNSI MTHOBEHHOMN
ckopoctH"

147

DuU3nYeCKui MPAKTUKYM 110 TEME
"U3mepeHune ycKopeHus npu 1
PSIMOJIMHEHHOM PaBHOYCKOPEHHOM




IBWKEHUH 110 HAKJIOHHOH IIOCKOCTH' MIIH
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PAaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
nageHus" win "M3ydeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yuenure qBUKEHUS TeJa IO OKPY>KHOCTU
C IIOCTOSIHHOM IO MOJIYJIIO CKOPOCThIO" MiIH
"HccnenoBanue 3aBUCUMOCTH ITEPHO/IA
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napamMeTpos”

150

151

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3MepeHne paBHOAECHCTBYIOIIEH CHITBI
IpY ABMKEHUH OpycKa Mo HaKJIOHHON
wiockocTn" wi "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHHU JIBUKEHUS OpycKa
110 HAaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHuE OT €ro Macchl"

Pu3nUecKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BOSHUKAIOUIMX B IPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaruu”
niy "3ydeHne NBUKEHUs CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes3
n€rkuit 010K"

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue ko uIenTa TpeHus no
BEJIMYMHE YIJIOBOTO KO3 duiinenTta
3aucuMocT FTp(N)" wm "UccnenoBanue
JBUXKEHHS OpyCKa MO0 HAKJIOHHOM
IUIOCKOCTH C MIEPEMEHHBIM K03 PUIIieHTOM
TpeHust" wiu "M3yuenue ABMKEHUS Ipy3a
Ha BaJly C TpeHHeM"

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue ycnoBUil paBHOBECHS
TBEPOrO Tella, UMEIOIIETO OCh BpaleHus "
win "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTU TBEPJOTO TEJIA, UMEIOIIETO
TJIOIIA/h OTIOPHI"

154

155

Du3nUeCKU IPAKTUKYM I10 TEME
"N3MepeHne UMItysbca Tena mno
TopMo3HOMY TIyTH" iy "V3Mepenue cuibl
TATH, CKOPOCTU MOJIEIH JIEKTPOMOOMIIS U
MOIIIHOCTH cuiIbl TAru" uin "CpaBHeHUe
W3MEHEHHUS UMITyJIbCca TeJla C UMITYJIbCOM
cunbl" nin "MccnenoBanue coxpaHeHUs
UMITyJIbCa IPU YIIPYyroM B3auMoaencTsun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Na 10 TOPMO3HOMY ITyTH"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMHUUYECKOTO IIpoLecca
(pexoMEHI0BaHO UCIIOIb30BAHKE
udpoBoii taboparopun)" unn "MU3yuenue
M30XO0pHOTO npouecca" unu "N3yuenne




n3o0apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" niu
"UccnenoBanue mpoliecca OCThIBaHUS
Bemiecta" unu "MccnenoBanue
aauabaTHoro npouecca” uinn "HM3yuenue
B3aMMOCBSI3H SHEPTUU MEXKMOJIEKYISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPHI KUTICHUS
JKAIKOCTENR"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHus
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI MJIaBJIeHus Jbaa" win "N3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" MU
"N3mepenune abCOMOTHOM BIaXXHOCTU
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomernieHnn". 3mepenne kodguirenta
MOBEPXHOCTHOTO HATSIKEHUS

158

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus YJHepruu
3apsKEHHOT'0 KOHAEHCATOpa B YHEPTHIO
n3nydeHus ceeroauona’ win "M3yduenue
MPOTEKAHUA TOKA B LIETH, COJEpKAIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH MOTEHLIMAJIOB (HANPSKEHUS ) IPU
IIOCJIE0BATEIbHOM COEIUHEHUH
KOHJIEHCAaTOpoB"

159

DuU3nYeCcKui MPAKTUKYM 110 TEME




160

161

162

"UccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” win "M3MepeHue yienbHoro
COTPOTHUBIICHHUS MPOBOJIHUKOB" WIIH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue ayekTpoaun3a’ wim
"NU3mepenue 3apsiia OJHOBAICHTHOTO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIEPHOI XapaKTEepUCTUKU Auoaa"

PesepBusiit ypok. O60011eHE U
CUCTeMaTH3allMsl 3HAaHHUH 10 TeMe
"Kunematuka"

Peseprubiit ypok. O600111eHIE U

CHUCTeMaTH3allvsl 3HaHUH 10 TEMe
"Inaamuka"

163

Peseprubiit ypok. O60011eHIE U
cucTeMatu3anus 3Hagui mo treme "CraTuka
TBEpAOro Tema"

164

165

Peseprubriit ypok. O6001eH1E 1
cHUCTeMaTU3alus 3HaHUI M0 TemMe ""3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrIit ypok. O600IICHHE U
cucTeMarusausa 3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKOM Teoprn"

166

PesepBHeiit ypok. O6001ICHHE U
cucreMatTu3anus 3HAHHUHU 110 TEME




"Tepmonunamuka. TeniaoBbie MalIUHbI"

167

168

169

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexon"

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3alKsl 3HAaHHUH 110 TeMe
"DnekTpuueckoe mose"

PesepBuslit ypok. O60011eHNE U
CUCTEeMaTH3alKsl 3HAaHHUH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O000IICHHE 1
cHcTeMaTu3anus 3Hanuii mo teme "Toku B
pa3nuMyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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