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COJAEPKAHUE OBYUYEHUASA

Paznen 1. Hayunblii MeTO1 MO3HAHUS IPUPO/IBI.

®duszuka — GyHaaMeHTanbHas Hayka o npupoze. HaydHblil MeTo] mo3HAHUS U METOJIbI HCCIEAOBAHUS
(U3NIECKUX SIBICHUH.

DKCIIEpUMEHT U TEOPHs B TIPOIECCE MO3HAHUS TPUpoibl. HabroieHne 1 SKCIepuMeHT B PU3UKe.
CriocoOb1 m3MepeHust (U3UYECKUX BEIUYMH (aHAJIOroBble W LU(POBBIE HW3MEPHUTEIbHBIE HPUOOPEI,
KOMITbIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[Torpemnoctu u3mepeHuit Gpu3nYecKux BeTUUHH (a0COIIOTHASI U OTHOCUTEIbHAS).

MonenupoBanue (pU3NUECKHX SIBJICHUN U MPOLIECCOB (MaTepuaabHas TOUKa, aOCOIIOTHO TBEPIOE TEIO,
ujeanbHas )KUJIKOCTh, UICANIbHBIN ra3, ToueuHbld 3apsia). ['unoresa. Gusznyeckuil 3aK0H, IPAHUIBI €T0
MpUMEHUMOCTH. Dusnueckas Teopus.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HaydyHOW KapTUHBI MUpPA, B MPaKTHUYECKOM
NEeITEIbHOCTH JIIOICH.

Y4eHHUECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC pa0OTHI, MPAKTUKYM.

N3mepenne cuiibl TOKa W HampsDKEHUST B LEMH IMOCTOSHHOTO TOKA MPU TOMOIIM AaHAJIOTOBBIX M
U POBBIX H3MEPHUTEIHHBIX TPUOOPOB.

3HakoMcTBO ¢ UppoBoii madboparopueit o usuke. [Ipumeps! u3Mepenust PU3NIECKUX BETUUNH

IpU MOMOIIH KOMITBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunematuka.

Mexanunueckoe aBuxeHue. OTHOCUTETBHOCTh MEXaHUYECKOTO ABMKeHUsA. CucTema oTcuéTa.

[Ipsimast u 0OpaTHast 3a7a4u MEXaHUKH.

Panuyc-BexkTop MaTepuaibHON TOYKH, €r0 IPOSKIINU Ha OCU CUCTEMBI KOOpuHaT. TpaekTopus.
[Tepemernienue, cCKOpocTh (CpeaHssE CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE MaTepHaIbHOM
TOYKH, UX MPOEKIIUH Ha OCU CUCTEMBI KOOpANHAT. CIIOXKEHNE EPEMEIICHHUI U CII0KEHUE CKOPOCTEH.
PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBUKEHHE. 3aBUCHMOCTb KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS U MMyTH MaTepHaIbHON TOYKU OT BPEMEHH U UX Irpaduku.

CBobogHOE TazieHne. YCKOpeHHe CBOOOIHOTO majeHus. /[BuxkeHHe Tena, OpOIIEHHOro MOA YIioM K
TOPU30HTY. 3aBUCUMOCTh KOOPJIHUHAT, CKOPOCTH U YCKOPEHHSI MaTEPHAIBHOW TOYKA OT BPEMEHU M MX
rpadukH.

KpuBonuneiinoe nBmxeHue. J[BUKEHHE MaTepHaIbHOW TOYKH MO OKPYKHOCTH. YTJIOBasg W JIMHEHHAs
ckopocth. Ilepmom m wactora oOpamenus. lLleHTpocTpemuTensHOe (HOpMajIbHOE), KacaTelbHOE
(TaHTeHIIMAIBHOE) ¥ TIOJTHOE YCKOPEHUE MaTEPHATHHOM TOUKH.

TexHnueckue ycTpoWCTBa U TEXHOJIOTHYECKHE MPOLECCHI: CIIUIOMETP, ABUKEHUE CHAPSIOB, IEMHBIEC,
mecTepéHuaThie U PeMEHHBIE Tepeauu, CKOPOCTHBIE TU(THI.

JleMoHcTpanuu.

Mopaenb cucteMbl 0OTCUETA, WILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

CriocoOsnI UCCIIEIOBAaHUS IBIKECHU.

Wnmroctpanus npeaenbHoro nepexoja U i3MepeHue MTHOBEHHONW CKOPOCTH.

[IpeoOpa3zoBanue NBHKEHHI C UCTIOIb30BAHHEM MEXaHH3MOB.

[Tagenuie Ten B BO3yXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

Habmoienue aBrkeHus Tela, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTATBHO.

Hamnpanenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

[TpeoOpa3oBaHue yriaoBoil CKOPOCTH B PEIYKTOpE.



CpaBHeHHE TyTEH, TPACKTOPHl, CKOPOCTEH NBUKEHUSI OJHOTO U TOrO K€ TeJla B Pa3HBIX CHUCTEMax
oTcuéra.

YdeHu4ecKuil SKCIIEpUMEHT, 1a00opaTopHbIe pabOThl, IPAKTUKYM.

N3ydyeHne HepaBHOMEPHOTO JBHKEHUSA C LIENIbIO ONPEAEIEHUS MTHOBEHHOM CKOPOCTH.

N3mepeHne yckopeHus pU NPSIMOJIMHENHOM PAaBHOYCKOPEHHOM JBUKEHUH 110 HAKJIIOHHOW ITIOCKOCTH.
HccnepoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepenne yckopeHuss CBOOOJHOro TaaeHUs (PEKOMEHJIOBAHO HCMOJIb30BaHHE IUGPOBOI
nabopaTopun).

W3ydyenune pABMKEeHUA Tena, OpPOMIEHHOro ropu3oHTanbHO. [IpoBepka rumoTressl o NPAMOM
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO II0JIETA U HAYAJIBHOM CKOPOCTBIO TEA.
N3ydenue qBUKEHUS TeJa 10 OKPY>KHOCTH € TOCTOSTHHOM 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH NIEpUOAa 0OpalieHHsl KOHUYECKOT0 MasTHUKA OT €ro IapamMeTpoB.

Tema 2. lunamuka.

[lepBrlii 3akoH Hprorona. MHepumanbsHbie cucteMbl orcuéra. IIpuHuun orHocutensHOCTH [ 'anuies.
Heunepuuanbabie cucTeMbl 0TcU€Ta (ONpeaeseHue, pruMepsl).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akon HeloToHa 114 MaTepuaibHON TOUYKH.

Tpernii 3akoH HpIOTOHA [UIs1 MaTepUaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cuna TsoxkecTd. 3aBUCUMOCTh YCKOPEHHS! CBOOOIHOTO TMaJIEHUsI OT BHICOTHI HAJl MOBEPXHOCTHIO TIIIAHETHI
U oT reorpaduyeckoil MUpPOTHL. J[BrkeHre HeOECHBIX Teld U UX CIyTHUKOB. 3akoHbl Kemnepa. [lepBas
KOCMHUYECKask CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIErocs ¢ yCKOpEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs CKOJIbXKEHHS U cuia TpeHus nmokos. Kosdduiment tpeHus.
Cuna cOnmpoTHBIIEHHMS] NMpPU JBWKEHUU Tejla B KUAKOCTU WM ra3e, €€ 3aBUCHUMOCTb OT CKOPOCTH
OTHOCUTEIILHOTO JABUKEHUS.

HNasnenue. I'mapocrarnueckoe aasieHue. Cuna Apxumena.

TexHHYEeCKHE YCTPOWCTBA M TEXHOJOTHUYECKUE MPOLIECCHI: MOIIIMITHUKHA, JIBUKEHHE HCKYCCTBEHHBIX
CITyTHUKOB.

JleMoHcTpanum.

HaGmtoienne ABMKEHUS TNl B MHEPIHUATBHBIX M HEMHEPIHAIBHBIX CHCTEMaxX OTCYETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne nByx HMIMHAPOB WM IIAPOB PA3HOM MAaCChl C OJIMHAKOBBIM YCKOPEHHUEM OTHOCHUTEIBHO
HEUHEPLHUATbHON CUCTEMBbI OTCUETA.

CpaBHEHHE pPAaBHOAECHCTBYIONMIEH MPUIOKEHHBIX K TNy CHJI C MPOM3BEACHHWEM MAacChl Tejla Ha €ro
YCKOPEHHUE B UHEPIUAIBHOU CHCTEME OTCUETA.

PaBeHCTBO cui1, BOBHHKAIOIIUX B PE3YIbTATE B3aUMOICHCTBHS TEN.

N3mMepenne macc 1o B3anMoICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U AJCHUH.

[{eHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHME CUIT TPEHUS TIOKOSI, KAYEHUS U CKOJIBKECHHSI.

Y4eHnueckui IKCEPUMEHT, JIaOopaTOpHbIE pabOThI, MPAKTUKYM.

N3mepenne paBHOIEHCTBYIOMIEH CHJT TIPH IBIOKCHUH OpycKa MO HaKJIOHHOM TIOCKOCTH.



[IpoBepka rumore3sl O HE3aBUCUMOCTH BpPEMEHHU IBMKEHMsI Opycka MO HAKJIOHHOW IUIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €r0 MaCCHhl.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3HHOBOM 00pasiie, OT UX
nedopMaruu.

W3yuenne IBMKEHUS] CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IIEPEKHUHYTOH uepe3 JErKuid OJIoK.

N3mepenne kod¢duiimerTa TpeHus 1Mo BeIMIrHE YTiI0BoTro Kodddurmenta 3apucumoctu Frp(N).
HccnenoBanue nuxkeHus: Opycka 1o HaKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM KO3 UITUEHTOM TPEHUS.
N3yuenune nBuxkeHUs rpy3a Ha Bajly C TPEHUEM.

Tema 3. CraTuka TBEpIOTO TENA.

AobcomotHOo TBEpIOE Teno. [locTymnarenpHOe U BpalaTeIbHOE ABMKEHUE TBEPIOTO Tella. MOMEHT CHITBI
OTHOCUTENBFHO ocH BpamieHus. [lineuo cubl. CriokeHue Cuil, MPUIIOKEHHBIX K TBEpAOMY Teny. Llentp
TSDKECTHU TeJa.

VYcnoBus paBHOBECHS TBEPIOTO TEJIA.

YcToliunBoe, HeyCTOunBOE, 0e3pa3IuYHOe paBHOBECHE.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHME TMPOLECChl: KPOHIITEMH, CTPOUTENbHBIA KpaH,
pemeéTyarbie KOHCTPYKIUU.

JlemoHcTpanuu.

VYcnoBus paBHOBECHS.

Buns! paBHOBECHSI.

Y4eHHUECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC pa0OTHI, MPAKTUKYM.

UccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TeJa, UMEIOIIETO OCh BPAIICHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuenune ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOLIETO IJIOIIA (b ONOPHI.

Tewma 4. 3aKOHBI COXpaHEHUS! B MEXAHUKE.

NmMnynbsc MaTepuanbHON TOYKH, CUCTEMBI MaTepuaibHbIX ToueK. LleHTp Macc cuctemMbl MaTepUAIbHBIX
To4ek. TeopeMa o IBM>)KEHUH LIEHTPa Macc.

Nmmynbe cuiibl 1 M13BMEHEHUE UMITYJIbCa Tela.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaktnBHOE NBHKEHUE.

MomeHT wumImysnbca MaTepuanbHOW ToukW. lIpemcraBieHne O COXpaHEHHMH MOMEHTa HWMITyJIbCa B
LEHTPAIbHBIX MOJISIX.

PaGora cuibl Ha MaJOM ¥ Ha KOHEYHOM TepemenieHuu. ['paduueckoe mpeacTaBieHue padOThl CUTIBL.
MOUHOCTD CHIIBL.

Kunernyeckass sHeprust MaTepuanbHOW TOukH. Teopema 00 W3MEHEHUHM KHHETUYECKOW DHEPTHH
MaTepHaIbHON TOYKH.

[ToTennuanpHble W HEMOTEHIMANbHBIC CHIBL [loTeHmumanbHas »Heprus. [loTeHnmanbHas SHEPTHs
ynpyro nehopMupoBaHHOM MPYKUHBIL. [loTeHIIManbHas SHEPTHs TeJla B OJTHOPOTHOM TPaBUTAIMOHHOM
nosie. [loTeHnumanpHas »HEprus Tejda B TPABUTAIMOHHOM TIOJIE€ OJHOPOJTHOTO Imapa (BHYTPU W BHE
mapa). Bropas kocmuueckast ckopocTb. TpeTbsi KocMUYecKasi CKOPOCTb.

CBsi3p pabOTHI HETOTCHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW IHEPTHMH CHCTEMBI Tell. 3aKOH
COXpaHEHUs MEXaHUYECKON YHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymnu s MaeanbHOM JKUAKOCTH KakK CIEICTBUE 3aKOHA COXPAHEHHS MEXaHUYECKOU
SHEPTHUH.



TexHuyeckue yCTpOHCTBA U TEXHOJIOTMYECKHME MIPOLECCHl: JBUKEHHE paKeT, BOAOMET, KOIEp,
MPYXKUHHBIA TUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHWE Ha KOHBKAX.

JleMoHcTpanuuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaktnBHOE NBHXKEHUE.

W3mepenne MOIIHOCTH CHJIBL.

W3meHeHue sHepruy Teja Mpu COBEPIICHUN PAOOTHI.

B3aumnble npeBpalieHus KUHETUYECKOM M MOTEHUMATbHOW SHEPrHil MpH JNEHCTBUM HA TEJNO CHIIbI
TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruy Ipu CBOOOTHOM TAJICHHU.

Y4eHHUECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IMPAKTUKYM.

W3mepenue ummynbca Tejaa o TOpMO3HOMY ITYTH.

W3mepenune CHITbl TATH, CKOPOCTH MOJIEITH JICKTPOMOOHIISI I MOIITHOCTH CHJIBI TSITH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TeJIa C UMITYIBCOM CHUJIBL.

HccnenoBanue coxpaHeHHs UMITYJIbCA IIPH YIPYTOM B3aUMOJCHCTBHH.

W3mepenne KHHETHUECKOH YHEPTHH Tea [0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHHSI TOTEHIIMATLHON SHEPTUU PY>KUHBI C pabOTOM CHUIIBI TPEHUS.

Omnpenenenue padOTHI CHIIBI TPEHHS MPU JBUKEHHUU TeJa TI0 HAKJIOHHOM TJIOCKOCTH.

Pasznen 3. Monekynspaast pu3uka U TSpMOJIHMHAMUKA.

Tema 1. OcHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUH.

OCHOBHBIE TOJIOKEHUST MOJEKYIsIpHO-KMHeTH4Yeckoil teopuu (MKT), ux ombITHOE OOOCHOBaHHE.
Huddys3us. bpoyHoBckoe aBrkeHHe. XapakTep IBMIKEHHS M B3aMMOJCHCTBHS YaCTHI[ BEIECTBA.
Mopenu CTpoeHHs Ta30B, KUIKOCTEH U TBEPIBIX TEN U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX
Mozeneit. Macca u pa3mepsl Moiiekyn (atomoB). KonudectBo BemiectBa. [Tocrosinnas ABoraapo.
TemnoBoe paBHoBecue. TemnepaTypa u criocoOsl €€ nzmepenus. [llkana temnepatyp Lenbcust.

Mopaenb uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETHUYECKOM TEOPUU: YACTHULIbI Ta3a JBUKYTCS XaOTHUYECKU
Y HE B3aUMOJAEHCTBYIOT APYT C APYTOM.

lazoBbie 3akoHbl. YpaBHeHue MenzaeneeBa—Knaneiipona. AOcomroTHas Temmeparypa (mIKaita
temneparyp KenbBuna). 3axkon [lanproHa. M3ompomeccsl B WAEadbHOM Ta3e C  IMOCTOSHHBIM
KOJIMUYECTBOM BelllecTBa. [ 'paduueckoe npeacTaBlieHrne H30IPOLECCOB: U30TEPMa, H30X0pa, U300apa.
CBsi3b MEXy JaBJICHUEM U CpeJHEN KMHETHUYECKOW PHEpruel MOCTYNATEIbHOTO TEIJIOBOTO ABUKEHUS
MOJIEKYJT HJEAIBHOTO Ta3a (OCHOBHOE YPaBHEHHE MOIIEKYISIPHO-KHHETHYECKOW TEOPHH HJEAITLHOTO
rasa).

CBsi3b a0CONIIOTHOM TeMIEpaTypbl TEPMOJUHAMUYECKONH CHCTEMBI CO CpeIHEH KUHETHUECKON dHeprueit
MOCTYNATENbHOTO TETJIOBOTO JBMKEHUSI €€ YaCTHIL.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKHE IPOILIECChl: TEPMOMETp, OapoMeTp, IMOJIydeHHe
HaHOMAaTEepHAaJIOB.

JleMoHcTpanum.

Mopenu 1BUKEHUS YaCTHUIl BELIECTBA.

Monens OpOYHOBCKOTO JTBHKEHHUSI.

Buneoponuk ¢ 3amuchio peaibHOro OPOYHOBCKOTO JIBHKEHUSI.

Juddysus sxuakocreit.

Mogens onbita LlTepHa.

[Iputskenre MoOJEKy.



Mopenu KpUCTAIIIMYECKUX PEIIETOK.

Habnronenue u ncciieioBaHue U30IPOIIECCOB.

YdeHn4ecKuil SKCIIEPUMEHT, TabopaTOpHbBIE pabOThI, TPAKTHKYM.

HccnenoBanue mpoiecca YCTAaHOBJICHHUS TEIUIOBOTO PAaBHOBECHS NPU TEINIOOOMEHE MEXIy Topsdei u
XOJIOAHOU BOJOM.

N3ydenne n3oTepMuyecKoro npoiecca (peKOMeHJ0BaHO UCIOIb30BaHue IIU(PPOBOIl TabopaTopuH).
N3yueHune n30X0opHOro mnpoiecca.

N3ydenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHHUSL.

Tewma 2. Tepmonunamuka. TernoBbie MaIIMHBL.

Tepmonunamuueckas (T/l) cuctema. 3agaHue BHEIIHUX YCJIOBUH Uil TEPMOJMHAMUYECKOW CHCTEMBI.
Buemnne u BHyTpeHHue mnapamerpsl. [lapaMerpbl TEpMOAMHAMHYECKOW CHUCTEMBI KaK CpEIHHE
3HAYEHMsI BEIMYHH, ONMCHIBAIOIIMX €€ COCTOSIHHE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamuku. CaMONpOU3BOJIbHAS peakcalus TEPMOJAMHAMUYECKON CHCTEMbI K
TEIJIOBOMY PaBHOBECHUIO.

Mopenp wueanbHOrO ra3a B TEPMOJMHAMHKE — CHUCTEMa ypaBHEHUM: ypaBHeHUE MeHzeneeBa—
Kianeiipona u BbIpakeHUE Il BHYTPEHHEN 3HEpruu. Y CIOBUS NPUMEHHUMOCTH 3TON MOJENU: HU3KAs
KOHIICHTpALMs YacCTULl, BBICOKME TeMIEpaTypsl. BelpaxeHnue st BHyTPEHHEW dHEPIUU OJHOATOMHOTO
MJIeaIbHOTO Tasa.

KBasucrarnueckue u HECTaTU4ECKUE TIPOLIECCHI.

OneMeHTapHasi paboTra B TepMoaAMHAMuKe. Berumcienue pabotsl 1mo rpaduky mporecca Ha pV-
auarpamme.

Tennonepenaya kak crnoco0 HM3MEHEHUS BHYTPEHHEW SHEPruM TEpMOJUHAMHUYECKON CHUCTeMbl 0e3
coBepiieHHs paboThl. KOHBEKIMS, TEMIONPOBOAHOCTD, U3ITyUEHHE.

KonnuectBo Ttemnorel. TemnoéMkocTs Tena. YenbHass M MOJSpHas TEIUIOEMKOCTH BEILECTBA.
VYpaBHenue Maiiepa. YaenpHas TeIioTa CropaHus TOIUIMBA. Pacyér KoymMuecTBa TEIUIOTHI IIPU
teruionepenaye. [lonstue 06 aquadatHoM mporiecce.

[lepBbiii 3akOH TepMoaWHaMUKU. BHyTpeHHss sHeprus. KommuecTBo TemyioTsl M paboTa Kak MephI
U3MEHEHUs BHYTPEHHEN YHEPTUN TEPMOJIUHAMUYECKON CHCTEMBI.

BTtopoii 3aKk0H TepMOAVMHAMMKH U711 PABHOBECHBIX IPOLECCOB: YEPE3 33aJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOIMHAMHUYECKON CUCTEMBI IPOXOAUT €IMHCTBEHHAs ajuadarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3aKkOH TEpMOJMHAMMKU JJIsI HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO IE€PEAATh TEILIOTY OT
Oosiee X0I0AHOTO Tena k Oosiee HarperoMmy 0e3 komneHcanuu (Knaysuyc). Heo6patumocTs mpupoaHbIx
IIPOLIECCOB.

[Tpunimne! gerictBus TemnoBbix mamuH. KIT/I.

MaxkcumansHoe 3HaueHue KII1. [{ukn Kapho.

OKOJIOTMYECKHUE aCIEKThI HCIIOJIb30BAHMS TEIUIOBBIX ABHUraTeneil. TermioBoe 3arpsa3HeHue OKpyKarolen
Cpelbl.

TexHnueckue ycTpoMCTBa U TEXHOJIOTMYECKUE IIPOLIECCHI: XOJOAWIBHUK, KOHIULIMOHED, TU3EIIbHBIN U
KapOIOpaTOpHBIM JBUraTeNy, MapoBas TypOHMHA, MOJTYYEHHE CBEPXHU3KHUX TEMIeEpaTyp, yTHUIM3aLUs
«TETUIOBBIX» OTXO/OB C MCIOJIb30BAHUEM TEIIOBOI'O HACOCA, YTHIIM3ALUSA OMOOPTaHWYECKOrO TOIUIMBA
U151 BBIPAOOTKH «TETUIIOBOM» M AJIEKTPOIHEPTHH.

JleMoHcTpauum.

W3meHnenue TemnepaTypsl IpU ainadaTHueCcKOM paclIupEeHUH.



Bo3aymHoe oruuso.

CpaBHeHME YJEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHHs BHYTPEHHEN YHEPTUH.

HccnenoBanue aanabdaTHOro mporecca.

KoMIiproTepHble MOJIENH TEIJIOBBIX JBUTATENEH.

Y4eHnuecKui IKCEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.

N3Mepenne yienbHOU TeMI0EMKOCTH.

HccnepoBanue npouecca OCThIBaHUS BELIECTBA.

HccnenoBanue aquabaTHOro mporecca.

N3ydyeHne B3aUMOCBSI3M SHEPIUU MEXMOJIEKYJISIPHOTO B3aUMOAEMCTBHS M TEMIEPATypbl KUIIEHUS
KUJIKOCTEH.

Tema 3. ArperaTHble cocTosiHUS BeniecTBa. Da30Bbie NEPEXOIBI.

[TapoobpazoBanue u kKoHAeHCanws. VicapeHne u KuteHue. Y qenbpHasi TerioTa mapooopa3oBaHHUs.
Hacpiiennsle u  HeHachlllleHHblE Tapbl. KayecTBEHHas 3aBUCUMOCTh IUIOTHOCTH M JIaBJICHUSA
HACBILIIEHHOTO Mapa OT TeMIIePaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT JABJIEHUS B )KUJKOCTH.

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U OTHOCUTEIbHAS BIaYKHOCTb.

Teépmoe teno. Kpucrammnyeckue u amopdHbie Teaa. AHH30TPOIUS CBOHCTB KpUCTAIIIOB. [LnaBieHue u
KpucTaymm3anus. Y ieibHas Tersora miasiaeHus. Cyonumanus.

Hedopmaruu tBEpHoro Tema. Pactsokenme um cxarme. Casur. Mopyne FOwura. Ilpemen ympyrux
nedopmariuii.

TemnoBoe pacuimpenne XKUAKOCTe U TBEPIBIX Tes, 00BEMHOE U TMHEHHOE paciiipeHne. AHTapMOHU3M
TETUIOBBIX KOJIEOAHUN YacTUIl BEUIECTBA KaK MPHYMHA TETUIOBOTO PaCHIMpEHUs Tel (Ha KayeCTBEHHOM
YPOBHE).

ITpeoOpa3oBanue sHepruu B (ha30BBIX MEPEX0ax.

VYpaBHeHHE TEIIOBOro OanaHca.

[ToBepxHocTHOEe HatskeHue. KoadduimeHT moBepXHOCTHOro HaTshKeHMs. KanusuispHble sBIEHUS.
JlaBiieHre o1 HCKPUBJIEHHON MOBEPXHOCTHIO kuaKocTu. Dopmyia Jlamiaca.

TexHuueckue YCTpPONCTBA U TEXHOJIOTMYECKHE TMPOLECChl: JKUAKUE KPUCTAJUIBI, COBPEMEHHbIE
MaTepuabl.

JleMoHcTpanuu.

TeruoBoe paciupeHue.

CBoiicTBa HaCHILLIEHHBIX MTAPOB.

Kunenue. Kunenne npu noHM>KEHHOM JIaBJICHUU.

W3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITHI ¢ MBUIBHBIMHU THIEHKAMH.

CwmauuBanue.

Kanumnsapusie sBieHwus.

Mopgenu HEHEIOTOHOBCKOHM KUJIKOCTH.

CrniocoObl U3MepeHUs BIaKHOCTH.

UccnepoBanue HarpeBaHus U MUIABJIICHUS] KPUCTANIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

Hab6mronenne mansix aedopmaruii.

YyeHnueckui IKCEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.



N3ydenune 3aKkOHOMEPHOCTEN UCTIAPEHUS )KUAKOCTEM.

N3mepenue yaenbHOM TeIUIOTI IIJIaBIEHUs JIbJa.

N3ydeHue CBOKWCTB HACHIILIEHHBIX [TAPOB.

W3mepenne abCOMIOTHOM BIAXKHOCTH BO3/1yXa M OI[CHKA MACCHI IAPOB B IOMEIICHUH.

N3mepenne ko3 duirieHTa MOBEpXHOCTHOTO HATSHKCHHUS.

N3amepenne moayns FOnra.

Hccnenoanue 3aBUCUMOCTH AeQopMaIii pe3MHOBOTO 00pasiia OT MPUIOKEHHON K HEMY CHUIIBI.

Paznen 4. DnexkrpoauHaMuka.

Tema 1. DnekTpuyeckoe mnose.

OnekTpuzaius Tel U e€ MPOSIBICHUS. DJIEKTpUUYECKHM 3apsan. [[Ba Buaa 3IEKTPUUYECKUX 3apsJiOB.
[IpoBOIHMKHM, AMAIEKTPUKU U TOJIYNPOBOJHHUKH. OJEMEHTAPHBIA JJICKTPUUYECKUN 3apsl. 3aKoH
COXpaHEHUs IEKTPUIECKOTO 3apsiaa.

B3aumogeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kyiona.

Dnekrpuyeckoe nose. Ero aeiicTBUe Ha 3IEKTPUYECKUE 3aps/Ibl.

Hamnpspxk€anocTs anexTpuueckoro mosist. [IpoOueiid 3apsa. JImHMM HanpsHKEHHOCTH DJICKTPUYECKOTO
noJist. OTHOPOJIHOE JIEKTPUUECKOE TT0JIE.

[loTeHManbHOCTh  3JEKTPOCTATHYECKOro  mosisl.  Pa3HOCT  MOTEHUMAIOB U HampsHKEHHE.
[ToTrenumanpHas dHEpPrus 3apsAja B JIEKTPOCTaTUYECKOM Iolie. IloTeHnua a35eKTpocTaTH4eCcKOro MmoIs.
CBsi3p HaNpsOKEHHOCTU MO M Pa3HOCTH NOTEHUHUANIOB Ui AJIEKTPOCTATUYECKOro Mo (Kak
OJIHOPOJIHOT'O, TAK U HEOJTHOPOAHOI0).

[TpuHIMIT Cynepno3uIuy AIEKTPUUECKUX MTOJIEH.

[Tone Toueunoro 3apsaa. [lone paBHOMepHO 3apshkeHHOMN cdepbl. [lone paBHOMEPHO 3apsiKEHHOTO 10
00béMy 1mapa. [lome paBHOMEpPHO 3apsHKEHHOM OECKOHEYHON miockocTu. KapTuHbl JIUHHIMA
HaIpsHKEHHOCTHU 3THUX TMOJIEW U SKBUIIOTEHIIUAIBHBIX TOBEPXHOCTEN.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3apsi/I0B.

JIMAIIEKTPUKH B 3JIEKTPOCTATUUECKOM MoJe. [usnexkTpuyeckas NpoHUIIaeMOCTh BEIIECTBA.
Kongencarop. 1eKTpoEMKOCTh KOHIEHCATOPa. DIEKTPOEMKOCTD MJIOCKOI0 KOHAEHCATOpPA.
[TapamtensHOE coeqMHEHHE KOHIEeHCAaTopoB. [lociaenoBarebHOE COETMHEHNE KOHIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

JIBr>keHue 3apsiKEHHOM YacTHUIIBI B OJTHOPOJIHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue  yCTpOMCTBA M TEXHOJOTMYECKME  MPOLIECCHI:  AJIEKTPOCKOIN,  JIEKTPOMETD,
ANEKTPOCTaTUYECKAsl 3allWTa, 3a3eMJICHHE DJICKTPONpHOOpOB, KOHJEHCATOpBI, TeHepatop Ban e
I'paada.

JleMoHcTpanuu.

Y CTpoUCTBO M MPUHIMUIT ACUCTBUSA IIEKTPOMETPA.

DIEeKTpUYECKOE MOJIE 3apsSKEHHBIX IIAPHUKOB.

DNeKTpUYEeCKOe NOJIE JBYX 3apsKEHHBIX TUIACTHH.

Mopaenb snekTpocTaTiudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHMKY B 3IEKTPUUECKOM IOJIE.

DneKTpocTaTU4ecKas 3allluTa.

YCTpOUCTBO U JEHCTBUE KOHIEHCATOPA IIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTD AJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOLIAAU IUTACTHH, PACCTOSHUS MEXIY
HUMH U JUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus EKTPUUECKOro MOJIs 3apsyKEHHOIO0 KOHJIEHCATOpA.



3apsiaKa ¥ pa3psAKa KOHIACHCATOPa 4epe3 PE3UCTOp.

YdeHn4ecKuit SKCIIEpUMEHT, 1abopaTOpHbIe pabOThI, MPAKTUKYM.

OneHka cuil B3aMMOJEHCTBUS 3apSKEHHBIX TEJl.

HaGnronenue npeBpalieHus 3HePruy 3apsHKEeHHOTO KOHIGHCATOpa B YHEPTUIO U3TYYEHUS CBETOINO/IA.
N3ydeHue npoTekaHus ToKa B LIENH, COJEpKallel KOHEHCaTop.

Pacnipenenenre pa3sHOCTH TNOTEHUMANIOB (HANpsDKEHUs) MPU  IOCIEIOBAaTEbHOM  COEIMHEHHUH
KOHJICHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. IToCTOSIHHBIN 3JIEKTPUYECKHI TOK.

Cuna toka. IlocTosiHHBIN TOK.

VYcnoBus CyHIECTBOBAaHUs ITOCTOSIHHOTO 3JIEKTpUYECKOro Toka. Mcrounumku toka. Hampsoxenuwe U n
SHC é.

3axon OMa 1Jis yyacTKa Lenu.

DNEKTPUUECKOE COIPOTUBJICHHUE. 3aBUCUMOCTb COINPOTHUBIICHUS OJHOPOJHOIO IIPOBOJHUKA OT €ro
JUIMHBI Y IJIOLAIA NONIEPEYHOT0 CEUEHUs. Y IeIIbHOE CONPOTHUBIICHUE BEIIECTBA.

ITocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEIMHEHHE IPOBOAHMUKOB. Pacd€r pa3BeTBIEHHBIX
atekTpuueckux nenei. Ipasuna Kupxroda.

Pabota snexkrpudeckoro Toka. 3akon Jxoynsi—JIenma.

MoIHOCTb 31EKTPUYECKOT0 TOKA. TemnoBasi MOLUIHOCTb, BbIIEIsIEMasi Ha PE3UCTOPE.

OJIC u BHyYTpeHHEE COINPOTHBJICHHE MCTOYHMKA TOKa. 3akoH Owma sl TMOJHOW (3aMKHYTOM)
IIEKTPUYECKOM 1enu. MOITHOCTh UCTOYHMKA TOKA. KopoTkoe 3aMbIkaHue.

Konznencarop B enu nocTOsIHHOTO TOKa.

TexHnyeckue ycTpoiCcTBa M TEXHOJIOTMUECKHE IPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUHUK
ANEKTPUYECKON SHEPTUU.

JleMOHCTpaLuH.

M3mepenue cuiibl TOKa U HAIIPSIKEHMUS.

HccnenoBanue 3aBHCHUMOCTH CHJIbI TOKA OT HANpsOKEHUS JUIsl PE3UCTOpa, JamIbl HaKaJIUBaHWUS U
CBETOUO/IA.

3aBUCUMOCTb COINPOTUBIICHUSI LWIMHIPUYECKUX IMPOBOJHUKOB OT JUIMHBI, IUIOIIAAU MOMEPEYHOrO
CEUeHUs U MaTepuana.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIPOTUBIIEHUSI ITPH IIOCTOSTHHOM HAIIPSKEHUH.

IIpsimoe usmepenne J3JIC. KopoTkoe 3amblKaHHE T'aJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO
COIIPOTHBIICHUS.

CriocoObl coeTMHEeHNs UICTOYHUKOB Toka, DJIC Gatapeii.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXKIY MOJIFOCAMU UCTOYHUKA TOKA OT CHJIbI TOKA B LIEMH.
Y4eHnueckui IKCEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

HccnenoBanue cMenIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOTro COPOTUBIEHHS POBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSHKEHUS JUISL JIaMIIbl HAaKaJIUBaHUS.

VYBenuueHue npeesna u3MepeHus aMmrnepMeTpa (BoJbTMETPA).

N3mepenune D/IC 1 BHYTPEHHETO CONPOTUBIIEHUSI HCTOUHUKA TOKA.

Nccnenosanue 3aBucumoctu J/1C raqbBaHUYECKOr0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM 3aMbIKaHUH.
HccnenoBanue pa3HOCTH MOTCHIMAIOB MEXKIY IIOJIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B LIEIH.
HccnenoBanue 3aBUCMMOCTH IIOJIE3HOM MOIIHOCTH HCTOYHHKA TOKA OT CHJIBI TOKA.



Tema 3. Toku B pa3auyHbIX Cpeaax.

DnexTpuuecKas MpOBOJUMOCTb Pa3IMYHbIX BEIIECTB. DJIEKTPOHHAS IPOBOJUMOCTD TBEPBIX METAJIJIOB.
3aBUCUMOCTb COITPOTUBIIEHUS] METAJUIOB OT TeMIeparypbl. CBEPXIIPOBOAUMOCTD.

DnexTpuuecKuil TOK B Bakyyme. CBOICTBA 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W TNPHUMECHAs MPOBOAWMOCTBH IOJYNPOBOAHUKOB. CBolicTBa p—N-
nepexoa. [lomynpoBoJHUKOBBIE TPHUOOPHI.

ONEKTpUYECKU TOK B JJIEKTPOJUTAX. OJIEKTPOJMTHYECKAs IHUCCOLMAlUsA. JIEKTPOJIU3. 3aKOHBI
@apanes 11 3JIEKTPOIN3a.

OnekTpuyeckuii TOK B razax. CamMoOCTOSATENbHBII M HECAMOCTOSTEIbHBIN pa3psia. Pasnuunble TUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1nazma.

TexHnyeckue ycTpoilcTBa U MPaKTUYECKOE MPUMEHEHHE: Ta30pa3psAaHbIE JIAMIIbl, JIEKTPOHHO-Ty4YeBast
TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: AWOM, TPAH3UCTOP, (OTOAMOM, CBETOAMOJ, TaIbBAHUKA,
paguHUpOBaHNE MEIH, BHIIIIABKA AJTFOMUHHS, JICKTPOHHAS MUKPOCKOTIIHSI.

JlemoHcTpanuu.

3aBUCHMOCTb CONPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

3akoHbl 3nekTponnsa Dapases.

HckpoBoii pa3psaa 1 IpOBOAMMOCTb BO3yXa.

CpaBHeHHE IPOBOJIMMOCTH METAIIJIOB U MOJIYIIPOBOJIHUKOB.

OAHOCTOPOHHSISI TPOBOJUMOCTD JUOJA.

YyeHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

Habntonenue snexTposnusa.

N3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOJIIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Pu3nuecKuil IPAKTUKYM.

CriocoOpl  m3MepeHus: (U3NYECKUX BEJIWYMH C HCIOJIB30BAHMEM AHAIOTOBBIX U HU(POBBIX
M3MEPUTENIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOIIOTHBIE U OTHOCUTEJIbHBIE
MOTPEIIHOCTH U3MepeHuil pu3nyeckux BeaudrH. OneHKa rpaHull MOrPEeuIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEpPEHUM, MCCIEA0BAaHUN 3aBUCHMOCTEH (DU3MUECKUX BEIMYWH, NMPOBEpPKa
NPE/UIOKEHHBIX TUMOTE3 (BBIOOp M3 paloT, OMMCAHHBIX B TEMaTHYECKUX paszzenax «Y4YeHWYeCKHi
HKCHEPUMEHT, JIAOOPATOPHBIE PaOOTHI, MPAKTUKYM).

Me:xnpeamMeTHbIE CBS3H.

Wzyuenne kypca ¢usuku yriayonéHHoro ypoBHs B 10 kijacce oOcCymIecTBIsieTCs € y4€TOM
COJIEpKaTENIbHBIX MEXKIIPEAMETHBIX CBSI3eH C KypcamMH MaTeMaTHKH, OMOJIOTHMH, XUMUH, reorpaduu u
TEXHOJIOTUH.

Me:xnpeaMeTHbIE TOHSITHS, CB3aHHbIE C U3YYEHHEM METOJ0B HAYYHOI'O IMO3HAHUSA: SIBJICHHE, HAY4YHbII
(bakT, rumoresa, ¢puznUeckas BeITUINHA, 3aKOH, TEOPHs, HAOIIOJEHUE, YKCIIEPUMEHT, MOJICITMPOBAHUE,
MO/IJb, U3MEpPEHHE, TIOTPEIIHOCTH U3MEPEHHH, U3MEpUTENbHBIE TIPUOOPHI, U POBasi 1abOpaTOPHsL.
MaremaTHka: pemeHue cucreMsl ypaBHeHui. Jluneitnas ¢ynkuus, napadoina, runepoosna, ux rpaduku
u cBoiictBa. TpuroHomerpumueckue (YHKIMH: CHHYC, KOCHHYC, TAaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI U NX MPOEKIIMK HA OCH KOOPJIUHAT, CII0KEHUE BEKTOPOB.
buonorus: mMexaHudeckoe ABM)KEHUE B JKMBOM mpupojne, auddysus, ocMocC, TEMIOOOMEH >XKHUBBIX
OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpenbl, YTHIM3alUs OHOOPraHMYeCKOro TOIUIMBA



JUTSI BRIPAOOTKHU «TETUIOBOWY M AJIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHNE U KaNTMJUIAPHBIE SBIICHUS B
IIPUPOJIE, IIEKTPUUECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

XUMUSL: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJIAPHAS
Macca, MoJy4eHue HaHOMAaTepUaJIOB, TEIJIOBBIE CBOMCTBA TBEPIABIX TEII, )KUAKOCTEW U Ta30B, KUIAKHE
KPUCTAJUIbl, 3JIEKTPUYECKUE CBOWCTBA METAJUIOB, JJIEKTPOJIMTUYECKAs [HMCCOLMALMs, TaJIbBAHHKA,
3JIEKTPOHHAs MUKPOCKOIIHSL.

['eorpadusi: BIaxHOCTh BO3IyXa, BETPhI, 0apOMETpP, TEPMOMETP.

TexHomorus: npeodpa3zoBaHUE IBMKEHUH C HMCIOJIb30BAHHMEM MEXaHU3MOB, YYET CYXOro U KHUIKOTO
TpEHUsS B TEXHHWKE, CTAaTMYECKHE KOHCTPYKUMH (KPOHINTECHH, pemérdaTble KOHCTPYKIIUH),
HCIIOJIB30BAHUEC 3aKOHOB COXpaHeHI/ISI MEXaHUKHU B TCXHUKEC (I‘I/IpOCKOH, BOI[OMéT nu ﬂpyrne), ABUT'aTCJIb
BHYTPEHHEIrO CropaHusi, napopas TypOWHa, OBITOBON XOJOIWIbHHUK, KOHAMIIMOHEDP, TEXHOJOTUU
HOJIy‘IeHI/ISI COBpCMeHHI)IX MaTepI/IaJIOB, B TOM 4YHCIIC HaHOMaTepI/IaJIOB, U HAHOTCXHOJIOI'UH,
BJIEKTPOCTATUYECKAS 3aIuTa, 3a3eMJICHHE AJIEKTPOTIPUOOPOB, razopaspsaHble JIAMIIEI,
MOJIYITPOBOJIHUKOBBIE MPUOOPHI, rajjbBaHHKa.



IINIAHUPYEMBIE PE3YJBTATbBI OCBOEHHA ITIPOI'PAMMBLI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHS YueOHOro mnpeamera «®dusuka» HODKHBI OTPAXKaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIUXcs PYKOBOACTBOBAaTbCA C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEH JINYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHUEHTAIMH, MO3UTUBHBIX BHYTPEHHHX YOCKICHUH,
COOTBETCTBYIOLIMX TPAJULHMOHHBIM LIEHHOCTSM POCCUHCKOT0 OOIIECTBa, PACHIMPEHHUE KU3HEHHOI'O
ONBITA U OIIBITA ACSATEIBHOCTU B IIPOLIECCE PEAIM3aLMU OCHOBHBIX HAIIPABJICHUM BOCIIMTATEIBLHON
JESTEIIbHOCTH, B TOM YHUCJIE B YaCTH:

IpaKaAaHCKOIo0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh I'PAXKIAHCKON MO3ULUHN 00YYarOLIerocs Kak akTUBHOTO U OTBETCTBEHHOT'O WIEHA
POCCHIICKOT0 00I1IECTBA;

IPUHATHE TPATULMOHHBIX O0IIEYEIOBEYECKUX IT'YMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;
TOTOBHOCTb BECTU COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX I'Pa)k/JIaHCKOI0 00IEeCTBa, y4acTBOBATh B
CaMOYIIpaBJI€HUH B 00pa30BaTe/IbHOW OpraHu3allH;

YMEHHE B3aUMOJEHWCTBOBATh C COLUAIbHBIMU MHCTUTYTaMU B COOTBETCTBUHM C UX (PYHKUUAMU H
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH.

MNAaTPUOTUYIECCKOI'O BOCIIMTAHUSA

c(OpPMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;
LIECHHOCTHOE OTHOIIEHHWE K TIOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTH)KEHHUSAM POCCHUHCKHMX YYEHBIX B
00s1acTH (PU3MKH U TEXHHKE.

AYXOBHO-HPaABCTBC€HHOI'0O BOCIIMTAHUSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYallMI0 M TPUHAMATh OCO3HAHHbBIE pEIIECHUs, OPUEHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YYEHOTO;

OCO3HAaHME JIMYHOT'O BKJIJa B IOCTPOEHHE YCTOMYUBOTO OYAYIIEro.

ICTETHYECCKOI0O BOCIIMTAHUA:

ACTETUYECKOE OTHONICHHE K MHpY, BKIIOYAs JCTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
¢buznyeckoil Hayke.

TPYAOBOI0 BOCIIMTAHHUSA:

MHTEpEC K Pa3NU4HbIM chepam MpodecCHOHAIBHOW IesSTeNTFHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢U3MKOM M TEXHUKOM, yMEHHE COBeplIaTb OCO3HAaHHBIM BbIOOp Oynymedt mnpodeccuu u
peann30BBIBaTh COOCTBEHHBIE KU3HEHHbIC TUIAHb;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 00JIACTH (PU3MKH HA TPOTSHKEHUN
BCEH )KU3HU.



IKOJOIHYICCKOro BOCIMTAaHUA:

C(OPMHPOBAHHOCTH IKOJIOTHUECKOW KYJIBTYPbhI, OCO3HAHUE III00ATBHOTO XapaKTepa IKOJOTHUECKUX
npooem;

IUTAHUPOBAHWE W OCYIICCTBICHHE JCHCTBHI B OKpYXKAalOUICH Cpele Ha OCHOBE 3HAHUS IeJel
YCTOMYMBOI'O pPa3BUTHUS YEJIOBEUECTBA;

pacuIpeHue OnbITa JAATEIILHOCTH YKOJIOTHYECKOW HAIIPABICHHOCTH HA OCHOBE UMCIOIIUXCS 3HAHUHT
1o (uzuke.

HEHHOCTU HAYYHOTO IMO3HAHUS:

chopMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
¢bu3nveckoil HayKw;

OCO3HAHWE [ICHHOCTH HAyYHOH [eSTeNbHOCTH, TOTOBHOCTh B IpOIECCe HU3y4eHHs (U3HKH
OCYIICCTBIISAITH IPOCKTHYIO U MCCIICAOBATEIBCKYIO JCATEIbHOCTh MHIUBHYAJILHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIE yHHBepCcAIbHbIe yYeOHbIe AeiicTBUSA
Ba3oBble 1oruyeckue geiicTBUA:

CaMOCTOSITENTLHO (POPMYTUPOBATH M aKTYaITH3UPOBATH IPOOIIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;
ONPEACIISITh LENU NeATeIbHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUH UX JTOCTUKCHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U TPOTHUBOPEYHS B paCCMATPUBAEMbIX (PU3UUECKHUX SBJICHUSIX;
pa3pabaThiBaTh IUJIaH pEIIEHUS MPOOJIEMBbl C YU4ETOM aHaliM3a HMMEIOIIUXCS MaTepHalbHBIX H
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LENSAM, OLICHUBATH
PHCKY MOCIEACTBUMN AEATEIbHOCTH;

KOOPJIUHHUPOBATH U BBIMOIHITH padOTy B YCIOBHUSIX PEANbHOTO, BUPTYATBHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILIEHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

Ba3oBble ncciiegoBareLCKHe JeiiCTBUSA.

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATHUSAMHU M METOIaMU (PU3MUECKON HAYKU;
BJIQJIETh HABBIKAMU YUEOHO-HMCCIIEIOBATEIBCKON W TPOEKTHOW NEATEIFHOCTH B OOJIACTH (DHU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOIOB PELICHHS 3a/1a4 (PU3HUECKOro
COZIep KaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;

BIIQJIETh BHJAAMH JEATEIBHOCTH 1O TMIOJYYCHHIO HOBOTO 3HAHWSA, €ro HHTEpIpeTaIui,
peoOpa3oBaHUIO0 M MPUMEHEHUIO B Pa3lIMYHBIX YYEOHBIX CHUTYaIMsIX, B TOM YHCIE MPH CO3JaHUH
y4eOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M W aKTyaJHM3UpOBATh 3a/1ady, BBIABHTATh THUIOTE3y €€
pellIeHs, HaXOUTh apTyMEHTHI AJIsl OKa3aTelNbCTBA CBOUX YTBEPXKIACHUI, 3a/1aBaTh MapaMeTphl U
KPUTEPUU PEIICHUS;

aHAJM3UPOBATh TOJYYCHHBIC B XOJNIE PEUICHHS 3aa4d Pe3yabTaThl, KPUTHYECKH OIICHWBATh HMX
JOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh W (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHON NEATETHLHOCTH, B TOM YHUCIIC
IPU U3YYECHUH (PUBHKH;

JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;



YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEAEATEILHOCTH,
YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIC UJICU, TIPEAJIaraTh OPUTMHAIBHBIC TOAXO/bI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]a4H, IOMYCKAIOIINE albTepHATUBHBIC PELLICHUS.

PabGora ¢ undopmanmeii:

BJIAJICTh HABBIKAMU IOJNy4YeHHs] MHpOpManuu (PU3HUECKOTO COACPIKAHUS W3 MUCTOYHUKOB Pa3HBIX
THIIOB, CaMOCTOSITEJIBHO OCYLIECTBJIATh IIOMCK, AHAIM3, CUCTEMAaTH3alUI0 WM HHTEPIPETALHIO
nH(OpMAIUU Pa3IMYHBIX BUJOB U ()OPM NPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTb HH(OPMALIHH;

UCIOJIB30BaTh CpeACcTBA HMH(OPMAIIMOHHBIX W KOMMYHHUKALIMOHHBIX TEXHOJOTMH B pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHM3allMOHHBIX 3a7ad C COOMIOEHUEM TpeOOoBaHUM
SPrOHOMUKH, TEXHUKHU OE30MMaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUS], TPABOBBIX U AITHUECKUX HOPM,
HOpM MH(}OpPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCTbl (PU3MUECKOrO COAEpKAHMSI B pa3iIMYHbIX (Qopmarax ¢ yué€TOM Ha3HA4YEHHUS
uHboOpMalMM U IEJIeBOH ayAWTOpPUM, BBIOMpas ONTUMANbHYIO (OpMYy TPEACTABICHUA W
BHU3yaJIN3aL1H.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJBHBLIC yqeﬁm,le JeCTBHUA:

OCYLLIECTBIIATh OOLLIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOH J1€ATENbHOCTH;

pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIIMKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOJIb30BAHUEM S3BIKOBBIX CPEIICTB;
MTOHUMATh U UCIIOIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIBHON padoThI;

BBIOMPATh TEMATHUKY U METO/bI COBMECTHBIX AEUCTBUI ¢ yUETOM OOIMX UHTEPECOB U BO3MOXKHOCTEH
KQ)KIOr0 WICHA KOJIJICKTUBA;

IIPUHUMATH LIEJIM COBMECTHOU JEATEIbHOCTH, OPraHU30BBIBATE U KOOPAUHUPOBATH NEHCTBUS IO €€
JOCTH)KCHHIO: COCTAaBJIATh IUIAH JEHCTBHW, pacHpenesaTh pOJM C y4ETOM MHEHHHW YYaCTHHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOU PabOTHI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa M KaKJOT0 y4YyaCTHHMKAa KOMAHJbl B OOIIMH pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJIEU C ITO3UIIMA HOBU3HBI, OPUTMHAIIBHOCTH, TPAKTUYECKON
3HAYUMOCTH;

OCYHIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEICHHE B pPAa3JIMYHBIX CHUTyalUsX, IPOSIBIATh
TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUITUATUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe NelicTBUS

Camoopranmuzanmus:

CaMOCTOSITENILHO OCYILECTBIIATH MO3HABATENBHYIO JEATEIBHOCTh B 00JaCTH (PU3UKU M aCTPOHOMHUH,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PEIICHUS PACUETHBIX M KAUECTBEHHBIX 3aJay, IUIAH BBIIOJHEHUS
MPaKTUYECKOH padoThl C YYETOM UMEIOUIMXCS PECYpCcOB, COOCTBEHHBIX BO3MOXKHOCTEH H
MIPEATIOYTEHUN;

JlaBaTh OLICHKY HOBBIM CHUTYalHsM;

pacmpsATh paMK1 Y4eOHOTO peMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEILICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;



CIOCOOCTBOBaTh (OPMHUPOBAHUIO M TPOSBICHUIO JPYIUIUMH B 00JacTH (PU3MKH, TMOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTENBHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTEJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD, OLICHUBATh COOTBETCTBUE
pE3yJIBTATOB LIEIISM;

BJIaJIETh HAaBBIKAMH IIO3HABATEIbHOM pedIIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUH H
MBICIIUTENIBHBIX ITPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMIA;

MCIOJIb30BATh MPUEMBI pedIeKCHUH TSl OLICHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYIUX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

IIPUHUMATH ce0s, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATB MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€E PE3YyJIbTaTOB ACITEIbHOCTH;

IIPU3HABAThH CBOE MPaABO U MPABO JPYTUX HA OLIMOKH.

B mpornecce nOCTHKEHUS IMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS MPOTPAMMBI 10 (U3UKE Ui YPOBHSA
cpeaHero obuero oopazoBaHMs y OOy4arOIIMXCsl COBEPIIEHCTBYETCS SMOLIMOHAIBHBINA MHTEIIEKT,
MpEeIoIararoImui copMUpPOBaHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOLIEr0 CIOCOOHOCTh MOHHUMAaTh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUIEThH
HaIpaBJICHUS Pa3BUTHUSI COOCTBEHHON YMOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0€;
CaMOpPETYJIMPOBaHMsI, BKIKOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTbH 3a CBOE
[IOBE/IEHHE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOLMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTD,
OBbITb OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIMH, BKJIKOYAIOLWIEH CTPEMJICHHE K JOCTHIKEHHUIO LIEIM U YCIEXY, ONTHMM3M,
MHULIMATUBHOCTb, YMEHUE JACICTBOBATD, UCXOA U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOLMOHAIIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €T0
IIPU OCYILECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOUINX CIIOCOOHOCTH BBICTpaMBaTh OTHOIIEHUS C APYTUMH JIIOJBMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3periaTb KOHQIUKTHI.

ITPEAMETHBIE PE3VIJIBTATDI
K xoHny oOydenuss B 10 Knacce npeaMeTHbIE pe3yibTaThl Ha YIIIYOJEHHOM YPOBHE JOJKHBI
OTpaxaTb c()OPMHUPOBAHHOCTH y OOYyUAIOLIUXCSl YMEHUI:

MMOHUMATh POJIb (U3UKA B SKOHOMUYECKOW, TEXHOJOTHYECKOH, DKOJIOTHYECKOM, COIMAIbHOU WU
ATUYECKON cdepax esTeTbHOCTH YelIOBeKa, POjb M MeCTO (PU3MKM B COBPEMEHHOW HAy4YyHOM
KapTUHE MHUpa, 3HAYCHUE  OMHUCATENBHOM, CHCTEeMATH3UPYIOIICH, OOBSCHUTEIBHONH U
MpOrHOCTUYEeCKOW (YHKIMH (U3MUECKON Teopuu — MEXaHUKHU, MOJNEKYIIpHOW (u3uku u
TEPMOJUHAMUKH, POJb (U3NYECKON Teopuu B (HOPMHUPOBAHHM MPEICTABICHUN O (U3NYECKOU
KapTUHE MUPA;

paznmuyaTh yCJIOBUS TPUMEHUMOCTH MoJelel (U3MUEeCKMX Tel M TMPOIECCOB (SBICHUMN):
WHEepIHaIbHas CUCTeMa 0TcuéTa, abCOMOTHO TBEPIOE TEN0, MaTepHalibHAs TOUKA, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOJIHOE TajJeHHe, a0CONIOTHO ympyras aedopmarusi, abCOIIOTHO yNpyroe u
abCONIIOTHO HEYNPYroe CTOJKHOBEHHWS, MOJAENH Ta3a, KHUAKOCTH U TBEPAOTO (KPUCTATLTUYECKOTO)
Tena, UACAbHBIN Ta3, TOUYCYHBIN 3apsi]l, OTHOPOIHOE DIICKTPHUIECKOE TOJIE;

pa3nuyath ycaoBHsl (TPAaHUIIBI, 00JIACTH) MIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIITHIA
XapakTep pyHIaMEHTaIbHbBIX 3aKOHOB 1 OTPaHUYEHHOCTh MCIIOJIb30BAHMSI YACTHBIX 3aKOHOB;
aHAIIM3UPOBATH M OOBSICHATH MEXaHUYECKHE MTPOLIECCHI U SBICHUS, HCIIOIB3YS OCHOBHBIC MOJIOKCHHUS
U 3aKOHBl MEXaHHUKH (OTHOCHUTEIHHOCTh MEXAHMYECKOTO MABWXKEHUS, (OpMYNIbl KHUHEMAaTHUKH
PaBHOYCKOPEHHOTO JBIDKEHUs, TIpeoOpazoBaHus [anmiess A CKOPOCTH U TEPEMEIICHHSI, 3aKOHbI
HproToHa, NpUHIMI OTHOCUTENBHOCTH [ 'anmuies, 3aK0OH BCEMUPHOTO TATOTEHUS], 3aKOHbBI COXPAaHEHUS



UMITYJIbCa U MEXaHUYECKOW SHEpPIrUH, CBSA3b pabOTHI CHIIBI C U3MEHEHHEM MEXaHHMYECKOW 3HEpruH,
YCIIOBUSI pPaBHOBECHS TBEPIOrO Tejia), MPU ATOM MCIHOJIb30BaTh MAaTEMaTHYECKOE BbIpaXKEHHE
3aKOHOB, YKa3bIBaTh YCIIOBHS NPUMEHHMMOCTH (PU3MUECKUX 3aKOHOB: mpeoOpasoBanuii [ amuies,
BTOPOT'O M TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS UMITYJIbCA U MEXAHUYECKOW SHEPrHUu,
3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJIM3UPOBaTh U OOBACHATH TEILJIOBBIE MPOLIECCHI U SBJICHUS, MCIOIB3YS OCHOBHBIE IMOJIOKEHUS
MKT u 3aKOHBI MOJIEKYJISIPHOH (PU3MKH M TEPMOAMHAMHUKHU (CBSA3b JABIICHHS WICAJIBHOTO ra3a co
CpelHE KHWHETUYECKOM HSHEPruer TEIJIOBOTO JBWKEHUS WU KOHILIEHTPAaLUMEW €ro MOJIEKYH, CBS3b
TeMIepaTypbl BELIECTBA CO CPEIHEN KMHETHYECKOW DHEPTHEN TEIUIOBOIO JIBUKEHHUSI €ro YacTHII,
CBA3b JaBJCHUS HUACAIBHOIO ra3a C KOHILICHTPAaLHMEW MOJIEKYJ1 M €ro TeMIEepaTypou, ypaBHEHUE
MenneneeBa—Knaneipona, epBblil 3aK0OH TEPMOJUHAMUKH, 3aKOH COXPAHEHHUsI SJHEPIUHU B TEILJIOBBIX
mporeccax), Ipu 3TOM HCIOJIb30BaTh MAaTEMAaTHUECKOE BbIpaXKEHHE 3aKOHOB, YKAa3bIBAThb YCIOBHS
IIPUMEHUMOCTH ypaBHeHUs: MenneneeBa—Knanenpona;

aHAIIM3UPOBATh U OOBSICHATH AJIEKTPUUYECKUE SBJICHHUSI, UCIIOJIb3Ysl OCHOBHBIC MOJOXKEHUS M 3aKOHBI
ANEKTPOJAMHAMUKH (3aKOH COXPAaHEHHUs IEKTPUYECKOro 3apsja, 3akoH KyinoHa, mOTeHIUalIbHOCTb
3JEKTPOCTATUYECKOrO MOJIs, IPUHIMUI CYNEPHO3ULIUH 3JEKTPUUYECKUX MOJIEH, IPU 3TOM YyKa3blBas
yCIJIOBUSI IPUMEHUMOCTH 3aKkoHa KysoHa, a Takke NpakTUYeCKU BaXKHbIE COOTHOLIEHMS: 3aKOHbI OMa
JUIsl ydacTKa UeNu M Ui 3aMKHYTOWM DJIEKTpUYECKOW 1enu, 3akoH Jlxoyns—JleHua, npaBuia
Kupxroda, 3axonsr @apajes st SIEKTPOIIN3a);

OMHUCHIBaTh (UINYECKUE MPOIECCHl M SIBICHUS, WCIOJb3Ys BEIMYUHBI: TEepeMelleHrue, CKOPOCTb,
YCKOpEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEJl, CHJIa, MOMEHT CUJIbl, JaBJICHHE, IOTCHIMAIbHAS SHEPT U,
KMHETUYeCKasi SHEprus, MeXaHudeckas SHeprus, paboTa CUJIbl, IIEHTPOCTPEMHUTEIFHOE YCKOPEHUE,
CWJIa TSDKECTH, CUJla YIPYTOCTH, CHJIa TPEHUSI, MOLIHOCTb, SJHEPIHsl B3aUMOJECHCTBUS Tena ¢ 3eMIEn
BOJMIM3M €€ MOBEpXHOCTH, DSHEPrust yHpyroi jgeopManuu MPYKHUHBI, KOJIUYECTBO TEIUIOTHI,
abcomoTHasi TemrepaTypa Tena, paboTa B TEpPMOAMHAMUKE, BHYTPEHHSISI 3HEPIHsl HI€aIbHOIO
OJTHOATOMHOT0 Ta3a, paboTa MJEabHOIO Ta3a, OTHOCHTENbHAas BIAXHOCTh Bo3ayxa, KIIJ
UJCAIbHOTO TEIUIOBOTO JBUTATENs; 3JIEKTPUUECKOE IO0JIe, HANPSLKEHHOCTh AJIEKTPUYECKOro OIS,
HaNpspKEHHOCTh IOJII TOYEUHOTO 3apsja WM 3apsyKEHHOro 11apa B BaKyyMe€ M B JMDJIEKTPHKE,
MOTEHIIMAJ AJIEKTPOCTATUYECKOT0 TMOJIs, Pa3HOCTh IOTEHILIMAJIOB, 3JEKTPOJBMKYIIas CUia, CHUJla
TOKa, HAaNpsHKEHUE, MOIIHOCTh TOKAa, JJIEKTpUYecKas €EMKOCTb IUIOCKOTO KOHJAEHCATopa,
COIPOTHBIIEHUE YYacCTKa LEMHU C IOCJIEAOBATEIbHBIM U MapajlJIebHBIM COSAMHEHUEM DPE3UCTOPOB,
JHEPrus JIEKTPUUECKOrO MOJIs KOHACHCATOPa;

OOBSACHATH OCOOCHHOCTH NPOTEKaHUsl (PU3MUECKUX SBJICHUN: MEXAaHUYECKOE JBH)KEHUE, TEIIOBOE
JBIDKEHUE 4YacTHI[ BeIECTBa, TEIJIOBOE paBHOBecHE, OpOYHOBCKOE JBMXXeHUe, Iuddy3us,
UCIapeHue, KWIIEHWEe W KOHJEHCalMs, IUIaBJI€HHE U KpHUCTaUIM3allus, HaIlpaBIeHHOCTb
TEIUIONEpeIaduy, EKTPU3ALMS TEJ, SKBUIIOTEHIUAIBHOCTD IIOBEPXHOCTH 3apsSKEHHOIO TPOBOAHMKA;
MPOBOJUTH  WCCIEAOBAaHUE 3aBUCHUMOCTH OJHOM  (U3MYECKOW BEIMYMHBI OT JAPYrod ¢
UCMOJb30BAHUEM NPAMBIX H3MEPEHHUH, MpPU STOM KOHCTPYHPOBATH YCTAHOBKY, (HKCHPOBATH
pe3yNnbTaThl IOJIYYEHHOM 3aBUCUMOCTH (U3WYECKUX BEJIWYUMH B BHJAE TpadUKOB C Y4ETOM
aOCOJIOTHBIX MOTPEUTHOCTEH U3MEPEHUil, /IeaTh BHIBOJIBI IO Pe3yJIbTaTaM HCCIIE0BaHMS;
MIPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYMH, IPU 3TOM BHIOMpATh ONTUMAIbHBIA METO/
U3MEpEHUus, OLIEHWBATh aOCOJIOTHBIE M OTHOCHUTEIbHBIE MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX
N3MEPEHMU;

MIPOBOJIUTH OMBITHI MO0 MPOBEPKE MPEATIOKEHHON TMIIOTE3bl: MJIAHUPOBATh SKCIEPUMEHT, COOUpATh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, aHAJIM3UPOBATh IOJyYEHHBIE PE3yJIbTaThl W JeNaTh BBIBOJ O
cTaTyce NMpeAIoKEHHOM T'MIIOTE3bl;

coOmroate TpaBuia 0e30mMacHOro TpyJaa NP TMPOBEACHUU HCCICIOBAHUM B pamMKax ydeOHOTO
HKCHEPUMEHTa, NPAKTUKyMa M Y4eOHO-MCCIEAOBATENbCKOM M TPOEKTHOW JEATETBHOCTH C
MCIOJIb30BAaHNEM U3MEPHUTEIbHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyA0BaHNUS;



pemiate pacu€THBIE 3a7add C SIBHO 3a/IaHHOM W HESBHO 3aJaHHON (U3WYECKOW MOJENBIO: Ha
OCHOBaHMHM aHaJM3a YCJIOBUS OOOCHOBBIBATH BBIOOpP (U3MUECKOW MOJACIH, OTBEYAIOIICH
TpeOOBaHUSAM 3a7auu, MPUMEHITH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThI (PU3HUECKUX
TEOpUN TMPHU HKCIOJIb30BAHUM MAaTEMaTHYECKHX METOJOB pEIICHMs 3ajad, IPOBOAUTH PacyEThl Ha
OCHOBAHUM MMEIOLIUXCS TaHHBIX, aHAJIM3UPOBATH PE3YJIbTATHl U KOPPEKTUPOBATH METOAbI PEIICHUS
C Y4ETOM NOJTyYEHHBIX Pe3yIbTaTOB;

pemaTh KayeCTBEHHBIC 3aJaud, TpeOyrolue NPUMEHEHHUs 3HAaHWN M3 Ppa3HBIX pa3lesioB Kypca
¢bu3uKM, a TakKe HHTErpaluy 3HAHUM M3 JAPYrUX MIPEIMETOB E€CTECTBEHHO-HAYYHOIO IIMKIIA:
BBICTpPAauUBaTh JIOTUYECKYIO LIENOYKY pACCYKICHMM C ONOpOM Ha HW3YYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (hPU3HUYECKUE SBICHHUS;

UCIIOJIb30BAaTh TEOPETUYECKHE 3HAHUS JUIsI OOBSCHEHHS OCHOBHBIX MPHUHIIMIIOB PaOOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

MIPUBOJIUTH TIPUMEPHI BKIIAJa POCCHICKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHU;

aHAJIM3UPOBATh U OLIEHWBATH MOCIEACTBUS OBITOBOM M IIPOU3BOJCTBEHHOMN JEATEILHOCTH YEIOBEKa,
CBSI3aHHOM ¢ (PU3UYECKUMH MPOLIECCaMH, C MO3UIUI IKOJIOTHUECKON 0€30MacHOCTH, IPeCTaBICHUN
O palMOHAJIBHOM NPHUPOAOINOJIB30BAHNH, a TAKXKE PA3yMHOM HCIIOJIb30BAHUU JOCTHKEHUM HAYKU U
TEXHOJIOTUH JIJIs TajbHEHIIIero pa3BUTHS YeJI0BEYECKOro OOIIeCTBa;

NPUMEHSTh pa3W4Hble CcrnocoObl  paboTel ¢  wHpOpManuei (U3NIECKOTO COACpKaHUS ¢
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJIOTUH, TMpPH HATOM HCIOIb30BaTh
COBpPEMEHHBIE MH(POPMALMOHHBIE TEXHOJOTHH ISl TIOUCKA, NepepabOTKH U MPEAbSIBICHUS YIeOHON
U HAYYHO-TIONMYJNSApHOW HWHGOpMALUK, CTPYKTYPHUPOBAHUS M HWHTEpIpeTanuu uHGOpMaIu,
MOJTYYEHHOW M3 Pa3INvHbIX UCTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATH MOJydyaeMylo HH(OpMAIUo 1
OLICHMBAaTh €€ JOCTOBEPHOCTh KAK HAa OCHOBE HMMEIOLIMXCS 3HaHUM, TaKk M Ha OCHOBE aHallu3a
MCTOYHUKA UH(OpMaLUY;

MPOSIBIISATH OPTaHU3AIMOHHBIE W TTO3HABATENbHbIE YMEHUS CAaMOCTOSITENILHOTO MPHOOPETEHUsT HOBBIX
3HAHUU B MIPOLIECCE BBIMOJIHEHUS IPOEKTHBIX U Y4eOHO-UCCIIEA0BATEIBCKUX padoT;

paboTaTh B TpyIe C UCTIOTHEHUEM Pa3IMYHbIX COLIMATIBHBIX POJIEH, TUIAHUPOBATh PabOTy TPYMIIHI,
palMOHAJIBbHO pacHpeeNaTh NeATEJbHOCTh B HECTaHJAPTHBIX CHUTYyalMsIX, aJeKBAaTHO OLEHUBATh
BKJIAJ] KQXK/I0TO M3 YYACTHUKOB TPYIIIBI B PEIICHNE pacCMaTpUBaeMON IPOOIIEMBI;

MPOSBIISATH MOTUBAIIMIO K Oyyiiel npodeccuoHalbHON AESITEIbHOCTHU M0 CIEIUATBHOCTAM (PU3UKO-
TEXHUYECKOTO pous.



TemaTnuyeckoe IJIAHKPOBaAHME

KonmuectBo uacoB

Ne i/ HanmenoBanue pa3zienoB u B KoHTpoub IIpaxtu z;e;ngzi;ﬂe
TEM MPOrPaMMBI cerol e HCCKHC 6 P
paGorer | 00pasoBareih
paboTEI HBIE PECYPCHI
Pa3znen 1. HAYYHBIA METO/ HIO3HAHUSI TPUPO/IbI
1.1 Hayunbli MeTON MO3HAHUS 6 https://m.edsoo.r
HPUPOJIBI u/f16b68d7
Wtoro 1o pasaeny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 1 https://m.edso0.r
u/f16b68d7
2.2 JnHaMuKa 10 https://m.edsoo0.r
u/f16b68d7
23 Craruka TBEPIOTrO Teja ) 1 https://m.edsoo.r
u/f16b68d7
24 3aKoHBI cOXpaHeHHs B MexaHuke 10 1 https://m.edsoo.r
u/f16b68d7
Hrtoro o paszaeny 35
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U
TEPMOIAUHAMHUKA
3.1 OCHOBBI 15 1 https://m.edsoo.ru/
MOJIEKYJISIPHOKHHETHYECKOI f16b68d7
TECOPHH
3.2 Tepmoaunamuka. TernoBbie 20 1 https://m.edsoo.ru/
MallIuHbI f16b68d7
3.3 ATperaTHbIe COCTOSHUS 14 1 https://m.edsoo.ru/
BeriecTBa. Ma3oBbIe MEPEXO/IbI f16b68d7
Htoro mo pazaeny 49
Paznen 4. 3JJIEKTPOAUHAMMUKA
4.1 DIEKTPUUECKOE MMOJIe 24 1 https://m.edsoo.ru/
f16b68d7
4.2 [TocTOSIHHBIN PIEKTPUIECKUI 24 1 https://m.edsoo.ru/
TOK f16b68d7
4.3 Toku B pa3nmu4HBIX cpenax 6 https://m.edsoo.ru/
f16b68d7
Wtoro no pasaeny o4
Paznen 5. PUBUUECKHUUN TIPAKTUKYM
5.1 dusnyeckuii MpakTUKyM 16 16 https://m.edsoo.ru/
f16b68d7




Hroro no paszneny

16

PesepBHOE Bpemst

10 https://m.edsoo.ru/

f16b68d7

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170 16

TemaTnuyeckoe IJIAHMPOBAHME ¢ YKA3aHHEM KOJUYECTBA YaCOB, OTBOAMMBIX HA
0CBOEHME KaXKI0U TeMbI

No Jara DuekTpoHHbie nugposoie /3
Tema ypoxka KouunyecTBo o0pa3oBaTe/bHbIE
n/n U3y4YeHUs
4acoB pecypchl
Paznen 1. HAYUHBIA METO/] IO3HAHUS ITPUPOJIBI (6 u)

Ousnka — QpyHIaMeHTaIbHAS 1 Bubmuoreka [JOK
HayKa O PUPOJIC https://m.edsoo.ru/1beef346
HayuHsblil MeTOX ITO3HAHUS U
Mezonm Hccnez{iBaHm 1 bubamorexa LIOK

. https://m.edsoo.ru/3a7fde29
(bU3NUECKUX SBICHUH
AGcomoTHas 1
OTHOCHUTEIhHAS 1 bubnuoreka [IOK
HOTPELTHOCTH H3MEPEHUI https://m.edsoo.ru/7f18fda3
(U3UYECKUX BEITMYUH
OKCTepUMEHT U TEOpUS B
Mpoliecce MO3HaHUs 1 Bu6nmoreka LJOK
npupo/pl. Habmonenre u https://m.edsoo.ru/34c49931
9KCIEPUMEHT B (pH3uKe
CriocoObl U3MEpeHHUS 1 bubnuoreka [IOK
(bHU3HIECKUX BETUINH https://m.edsoo.ru/ca2def03
MopenupoBanue B pU3MKe.
Poub 1 MecTo Qusuku B

OpPMHPOBaHUH
g)o;)peMr;HHoﬁ Hay4yHOU 1 Bubmorexa LIOK
https://m.edsoo.ru/eabbded1

KapTUHBI MHpa, B
NPaKTUIECKON AEATETBHOCTH
monei

Pa3znen 2. MEXAHUKA (35 4)

Mexannyeckoe IBUKEHUE.
Cucrema orcuerTa.
OTHOCHTEIIBHOCTh
MEXaHUYECCKOTO JIBFKCHHS.
IIpsimast u oOpaTHas 3amadu

MCXaHUKH

bubmuoreka IIOK
https://m.edsoo.ru/e9a52f02




Panuyc-Bexrop
MaTepuallbHOM TOUKH, €TO
MIPOEKLIMH Ha OCH KOOPAMHAT.

bubmnoreka LIOK

8 Tpaekropus. [lepemerenue. https://m.edso00.ru/30a108a5
CxopocTts. X mpoekIuu Ha
0CH KOOpJUHAT
PaBHoMepHOE
MPSIMOJTMHEWHOE BIKECHIE.

9 F}P;a(bnqecxoe onli[caHHe bubmmorexa LIOK

https://m.edsoo.ru/89ba7190
PaBHOMEPHOTO
MPSIMOJTMHEHHOTO JTBMYKCHUS

10 CrosxeHue mepeMenieHui u bubmmoreka [JOK
ckopocreii. Perienue 3amau https://m.edsoo.ru/761d18aa
HepaBHOoMEpHOE ABUXKEHUE.

MrHoBeHHast CKOPOCTb.
11 Yckopenue. HpmlleonHHeﬁHoe bubamorera LIOK
https://m.edsoo.ru/a99549a7
JBWKEHHE C TIOCTOSIHHBIM
YCKOpEHUEM
I'paduueckoe onucanue
12 ngﬂi)onHHeﬁHoro JIBUKECHUSA bubmorexa HOK
https://m.edsoo.ru/b7560bbf
C TMIOCTOSIHHBIM YCKOPEHHEM
CBobOoHOE TIaieHue.
YckopeHue cBOOOTHOTO

13 naJicHus. 3aBUCHMOCTD bubnuoreka IIOK
KOOP/IMHAT, CKOPOCTH, https://m.edsoo.ru/f738109c
YCKOpPEHUS OT BPEMEHHU U UX
rpaduKu
TlBiKeHRe Tena, [[BubmuoTexa IIOK

14 GPOIIEHHOTO IO YTIIOM K https://m.edsoo.ru/71cbb4f5]]
TOPHU30HTY
Kpuonunelinoe nBHKEHUE.

JBI>KeHME IO OKPYKHOCTH.

15 YrnoBas u JIUHEHas bubnuoreka IIOK
ckopocTts. [lepuon u wacrtora. https://m.edsoo.ru/33196fbe
LentpoctpemurensHoe U
MIOJTHOE YCKOPEHHUE

16 Kontponbnas padora Ne 1 bubmoreka [JOK
no teme "Kunemaruka" https://m.edsoo.ru/1242f32e
IIepsrIif 3akoH HproTOHA.

MHeprmanbHble CUCTEMBbI
17 otcuéra. [TpuHuun bubnuoreka IIOK

OTHOCUTEILHOCTH [ anmuiest.
HeunepunanbHble CUCTEMBI
oTcuéTa

https://m.edsoo.ru/5a9%e4a64




Cuna. PaBHOAEHCTBYIOIIAs

18 cuia. Bropoii 3akoH Brbmmorera LIOK
https://m.edso00.ru/141d3837
Herorona. Macca
19 Bs3aumoneiicTBue Te. bubmnoreka LIOK
Tpetwuii 3akon HeroToHa https://m.edsoo.ru/57dba505
[TpunIMI cynepno3uuu
20 cuil. Pemrenne 3a1a4 Ha bu6nmoreka [JOK
NPUMEHEHUE 3aKOHOB https://m.edsoo.ru/bdf997fb
HeroTona
3aK0H BCEMUPHOTO
TATOTEHHUSL.
21 DKBHMBAJIEHTHOCTh bubmuorexa LIOK
. . https://m.edsoo.ru/9aba2b0a
TPaBUTAIMOHHON W MHEPTHON
Macchl
29 Cuia TSHKECTH U YCKOpEHHUE bubnuoreka [IOK
CBOOO/IHOTO Ma/ICHUS https://m.eds00.ru/22757f26
JIBrmkeHHE HEOCCHBIX TE U
WX HCKYCCTBEHHBIX
23 CHYTHI/I};(OB. [TepBas bubamorexa LIOK
https://m.edsoo.ru/11abfa0a
KOCMHUYECKast CKOPOCTb.
3akonsl Kemepa
24 Cuna ynpyroctu. 3akoH bubnuoreka LHOK
I'yka. Bec tena https://m.edsoo.ru/O0ae2cd84
Cuna tpenus. [Ipupona u BuGmorexa OK
5 M e e heps:/m ecs00.1u/1286499
YHETOM https://m.edsoo.ru/2ch29676
CHJIBI COTIPOTHBIICHHUS CPEJIbI
aBJICHHE.
26 ?I/IZ[pOCTaTI/I‘lecKOC bubamorera LIOK
https://m.edsoo.ru/a28aa7ad
napnenue. Cuna Apxumena
AGCOJIOTHO TBEPJIOE TEIO.
HOCTyrIaTCJ'IBHOGPJj/I bubamorexa LIOK
27 BpallaTeIbHOE IBUKCHUE Bubmorexa LIOK
https://m.edsoo.ru/2b95d57e
TBEPJIOTO TeJa
o8 MoOMEHT CUJIbI OTHOCUTEIIHFHO bubmuoreka LIOK
ocu Bpatienus. [lneqo cuibt https://m.edsoo.ru/653d3459
CroxxeHue cui,
NIPUIOKEHHBIX K TBEPAOMY
29 teny. LleHTp TsxecTu Tena. bubmoreka [JOK
YcnoBust paBHOBECHS https://m.edsoo.ru/9aa79a7d
TBEpAOro Tena. Buspb
paBHOBeCHS
30 Pemenue 3a1a4 bubamorexa LIOK
https://m.edsoo.ru/dclcaacO
31 Kontponbaas padora Ne 2 o bubmuoreka IIOK




32

33

34

35

teme "Jlunamuka. CtaTuka
TBepaoro Tena'

NMnynsc marepuanbHOU
TOYKH, CUCTEMBI
MaTepuanbHbIX Touek. LleHTp
MacC CHCTEMBI
MaTepUalbHBIX TOUYEK.
Teopema 0 IBHKEHUU LIEHTPA
Macc

Wmnynbe cuisl 1 H3MEHEHne
UMITyJIbca Tena. 3aKOH
COXpaHEHUs UMITyJIbCa.
PeakTuBHOC ABMKEHHIE

MoMeHT umIyibca
MaTepUaIbHON TOYKH.
IIpencrasnenue o
COXpaHEHUU MOMEHTA
HMITYJIbCA B LICHTPAJIbHBIX
MOJISIX

Pemntenne 3amau

https://m.edsoo.ru/9f5a574c

Bbu6mmoreka IJOK
https://m.edsoo.ru/4bb8294b

Bbu6mmoreka IJOK
https://m.edsoo.ru/13f0a221

Bu6nnoreka [JOK
https://m.edsoo.ru/d6532eb9

Bu6nmoreka IJOK
https://m.edso0.ru/f7706d63

36

37

38

Pabora cuiel Ha MasioM U Ha
KOHEYHOM IepeMEIICHHH.
I'paduueckoe nmpeacraBieHue
paboTHI cHITbl. MOIIHOCTB
CHJIBI

Kunernueckas sneprusi.
Teopema 00 n3MeHEHUH
KUHETHUYECKOU SHEPruu
MaTepUaIbHON TOYKH

IToTennuanbHBIE U
HETIOTEHITMAJIbHBIE CUJIBI.
IloTeHuunanbHas FHEPrUsl.
Bropas kocMuueckas
CKOpPOCTH

bubmnuoreka IIOK
https://m.edso0.ru/913974c7

bubmuoreka LIOK
https://m.edsoo.ru/9a5e2e74

bubmuoreka LIOK
https://m.edsoo.ru/554bafcc

39

TpeTbst KocMUYecKast
ckopocTh. CBA3b pabOTHI
HETIOTCHITUATLHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON
SHEPTUH CUCTEMBI Tell. 3aKOH
COXpaHEHHUsI MEXaHUYECKOM
SHEPTUu

bubmuoreka LIOK
https://m.edsoo.ru/f57b4e01

40

VYnpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHHUE
bepnynmu nyia naeansHOU

bubmuoreka IIOK
https://m.edsoo.ru/f30f43b6




KHUAKOCTHU

Kontponsnas padora Ne 3 o

bu6nmoreka [JOK

4l TeMe "SAKOHBI COXPACHIS b https://m.edsoo.ru/474e7cha
MEXaHUKE
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOANHAMMKA (49 4)
PazBuTHe npencrarieHuii o
NPUPOJIE TETIIOTHI. BuGmorexa LIOK
42 OcnoBuble nojoxenus MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe
JIBIDKCHUE
Crtpoenue ra3000pa3HbIX,
KUIAKUX U TBEPAbBIX TCII.
43 Xa;laKTep ,I[BI/II))IfLCHI/ISI u bubamorexa LIOK
. https://m.edsoo.ru/c44d02e2
B3aMOACUCTBUSA YaCTUIL
BEIIIECTBA
Macca u pazMepsl MOJIEKYT
44 (aTomoB). KommaecTBo bubmoreka LIOK
BertecTBa. ITocTosHHAs https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temnepartypa. TemnoBoe bubmmorexa [IOK
pasroBecue. [lkana [enscus https://m.edso0.ru/0070d493
46 Perenue 3anau bubmmorexa [IOK
https://m.edsoo.ru/1531aba5
47 Uneansuslii ra3. ['a3oBble bubnuoreka IIOK
3aKOHBI https://m.edsoo.ru/1deb2367
48 YpaBHeHue MeHneneena- Bu6nnoreka LJOK
Kunaneiipona. Pemienue 3amau https://m.edsoo.ru/8d12c328
49 AGcomoTHas TeMIeparypa. Bbubmuorexa [JOK
3akoH JlanpToHa https://m.edsoo.ru/14e02d1f
Nzonporieccsl B naeaibHOM
50 rase cp HISCTO;IHHmfa bubamorexa LIOK
https://m.edso0.ru/68878d51
KOJIMYECTBOM BEIIIECTBA
I'paduueckoe npeacraBieHue
51 Hfog)poueccom EBJ;TepMa bubmmorexa LIOK
’ https://m.eds00.ru/1344327b
n30xo0pa, u3o00apa
Bu6nmoreka [JOK
52 Ocuoroe ypasierne MKT https://m.edso0.ru/c8094721
bubmuoreka LIOK
53 Pemmerme a7 https://m.edsoo.ru/10265a05
CBs13b a0COFOTHOM
TeMIIepaTypbl
54 TEPMOTUHAMUYECKOM https://m.edsoo.ru/c38af875

CUCTEMBI CO CpeHen
KUHETUYECKOU dHepruen




MOCTYMATEIBHOTO TEILIOBOTO
NBWKEHUS €€ YaCTHUIl

O06001menne u

55 CHUCTEMAaTU3aLMsl 3HAaHUH 110 I;H@I_I;I/()Telija HOK/O 0d12fd8
teme "OcuoBsl MKT" tps://m.edsoo.ru
56 Kontponbhas padora Ne 4 Bubmuorexa LHOK
o Teme "OcuoBsl MKT" https://m.edsoo.ru/13adad59
TepMmoauHamMmuueckas
cucTtema. 3aJjaHie BHEITHUX
ycnosuid 151 T/ cucteMsl.
BHemHue 1 BHyTpeHHHE
57 napaMeTpebl. H;;[:MCTPI)I T bubmuorexa LIOK
https://m.edsoo.ru/5f8d38a3
CHCTEMBI KaK CpeIHHUE
3HAa4YCHU BCIINYHUH,
ONKMCHIBAIOIIMX €€ Ha
MHUKPOCKOITHYECKOM YPOBHE
HyneBoe Hauano
TEPMOAUHAMHUKU.
58 CfMori)omBonLHas{ bubmmorexa LIOK
https://m.edsoo.ru/8ec512f0
penakcanus T/l cucteMsl K
TETIOBOMY PAaBHOBECHIO
Mopaenb uaeaibpHOro rasa B
59 Tepf/IOIH/IHi.IMI/IKe. VYcnous bubmorexa LIOK
. https://m.edso00.ru/29355001
MPUMEHUMOCTH 3TOH MOJIEIH
YpaBHeHue MeHjeneeBa-
60 KianeﬁpOHa 7 Blipaxceﬂne bubamorewa LIOK
. https://m.edsoo.ru/bal1178d0
JUIs BHYTpEHHEH SHEepruu
BripaxeHnue nist BHyTpeHHEN
SHEPTUU OJHOATOMHOTO
61 H,Z[eI:lJ'ILHOFI([) rasa. bubmorexa LIOK
https://m.edsoo.ru/ac5cac15
KBasucrarnueckue u
HECTATHYECKHE TPOIIECCHI
DOnemeHTapHas paboTa B
TEPMOJIMHAMUKE.
62 B}ﬁqnfne}me paboTHI 1Mo bubmorexa LIOK
https://m.edsoo.ru/741d5738
rpa¢uKy npouecca Ha pV-
auarpaMmme
Temnonepenaya Kak crocoo
63 M3MEHEHUs BHYTPEHHEH bubmoreka [JOK
snepruu T/l cucremsl Oe3 https://m.edsoo.ru/3d734561
coBepIIeHHs paboThI
Konpeknuus
64 TCHHOHpHOB(;I[HOCTL bubmmorexa LIOK
’ https://m.edsoo.ru/157b54cd
U3IIydeHHe
65 KonudecTBo TEMIOTHI. bubmuoreka IIOK




TemnoéMKoCTh Tena.

Y nenbHast U MOJISIpHAs
TEIIOEMKOCTH BEILIECTBA.
VaenpHas TEII0Ta CrOpaHus
TOILUIMBA

Pacuér koamyuecTBa TEIIOTHI

https://m.edsoo.ru/7ba67355

bu6nmoreka [JOK

66 U Terionepeaaye https://m.edsoo.ru/1db5ad4e
[Nonsitue 06 anuabaTHOM
67 poriecce. He;jBHﬁ 3aKOH bubmuorexa LIOK
https://m.edsoo.ru/d8098824
TEPMOJUHAMHUKHI
KonnyecTBo TEmnoTH U
68 paboTa KaK MEepbI H3MEHEHHS bubnuoreka [IOK
BHyTpeHHel snepruu T/] https://m.edsoo.ru/b047alcd
CUCTEMBI
Bropoii 3akoH
TEPMOJIUHAMHUKH IS
69 PaBHOBECHBIX U bubmmorexa [IOK
HEPaBHOBECHBIX MPOLIECCOB. https://m.edsoo.ru/c6f4f464
HeobpatuMocTh IpHpOIHBIX
MIPOIIECCOB
70 [IpuHIUMIBL AEHCTBUA Bu6nmoreka [JOK
TertoBbIX MamtiH. KITJ] https://m.edso0.ru/2e945513
71 MakcumalibHOE 3HaYCHUE bubnuoreka [IOK
KITJI. [uxsn KapHo https://m.edsoo.ru/fe3857b9
72 Pewrenue 3anau bubmorexa LIOK
https://m.edsoo.ru/b3efal8b
DKOJIOTHUECKHE aCTICKTHI
MCIOJIb30BaHMSI TETIOBBIX
73 H;H:;T;?e;. Ten;og(:)e bubmmorexa [IOK
. https://m.eds00.ru/9867aaa7
3arpsi3HEHHE OKPYKAFOIIEH
Cpelbl
74 Pemenue 3agau bubmorexa LIOK
https://m.edsoo.ru/c8c70432
O06006uienue u
75 CUCTEMAaTHU3aLMs 3HAHUHU I10 bubmuoreka LIOK
teme "TepmonnHamuka. https://m.edsoo.ru/28d62b3f
TemnoBbie MaruHBL"
Kontpombnas padora Ne 5 o
76 TeMe I')'TepMOIIEIHaMI/IKa. bubamorexa LIOK
https://m.edsoo.ru/1b6e26c5
TemnoBble MalIMHbL"
[TapoobpazoBanue u
77 koHaeHcanusa. Ucnapenue u bubnuoreka IIOK
KUTICHHE. Y ieTbHAs TeIIoTa https://m.edso0.ru/6f8e6777
mapooOpa3oBaHU
78 Hacwiennsie u bubmunoreka IIOK




HEHACBIIICHHBIEC Maphl.
KauecTBenHas 3aBUCHMOCTD
IUIOTHOCTH U JIaBJICHUS
HACBIIICHHOTO Tapa OT
TEMIIEPaTypBI, UX
HE3aBHCHUMOCTH OT 00bEMa
HACHIIIICHHOTO T1apa.
3aBHUCHMOCTH TEMITEPATYPHI
KUIICHUS OT JIaBJICHHS B
JKHJIKOCTH

BnaxxHocTh Bo3ayxa.

https://m.edsoo.ru/f5¢17d02

bubmnoreka LIOK
” AbcomoThas https://m.edsoo.ru/30ebbb79
OTHOCHUTEINbHAS BIAKHOCTh
bubnunoreka LIOK
80 Pemerie saza https://m.edso0.ru/18e95ff3
Teépaoe Teno.
Kpucrammueckue u
81 alxljopq)HLIe Tena. bubmmorexa LIOK
. https://m.eds00.ru/20a88a03
AHU30TpONHSI CBOICTB
KpHUCTAJIOB
[InaBnenue n
82 KpucTajuin3anus. Y ieiabHas Bu6nnoreka LJOK
TEIUTOTA TUIABJICHHSL. https://m.edsoo.ru/6ee91e9f
Cybnmumarus
Hedopmaruu TBEpIOTO TENA.
Pacrsoxenue u cxarue.
83 Cnsur. Moxyins IOura. bubmorexa LHOK
https://m.edsoo.ru/dalaab10
IIpenen ynpyrux
nedopmMarnuii
Temnosoe pacmupeHue
84 JKUAKOCTEH ¥ TBEPIBIX TEJI. bubmuoreka LIOK
AHTapMOHH3M TETIOBBIX https://m.edsoo.ru/7ba5edf2
KoJIeOaHUI1 YacTHIl BEIIeCTBA
85 [IpeobpazoBanue FHEPTUM B bubmoreka [JOK
(hazoBBIX Epexo1ax https://m.edso00.ru/97a0672f
86 YpaBHEHUE TEIIOBOTO bubnmorexa [{OK
Oananca https://m.edsoo.ru/ab1521fb
87 Pewenue 3a1a4 bubmorexa LIOK
https://m.edsoo.ru/8ab7f40d
TIoBepXHOCTHOE HATSKEHHUE.
Kanunnsipabie siBiIeHuUs.
88 JlaBmenue mos bubmuoreka IIOK

HWCKPUBIIEHHOU
MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca

https://m.edsoo.ru/b42f1f97




O06001enue u
cucTeMaTH3aIns 3HaHUH T10

89 Teme "ArperaTHble bubaiorexa IOK
https://m.edsoo.ru/0b52575¢
COCTOSIHUSI BELIECTBA.
®da3oBbIe Iepexo bl
Konrponbnas padora Ne 6
90 1o Teme "ArperatHsle Bubmuorexa LHOK
COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/7dc2a739
®dazoBbIe Iepexo bl
Pazgean 4. JJIEKTPOJANHAMMUKA (54 4)
OnexTpuzauus Ten u eé
MPOSIBICHUS. DIIEKTPUUECKUN
91 3apsia. JlBa Buna bubnuoreka LIOK
ICKTPHUYECKUX 3aPSI0B. https://m.edsoo.ru/laff445f
[IpoBogHUKY, TUIIEKTPUKH U
MOJTYIPOBOAHUKH
OneMeHTapHbIN
92 ANEKTPUYECKUM 3apsia. 3aKOH bubmmorexa [IOK
COXPAHEHHUS DJICKTPHUECKOTO https://m.edsoo.ru/f49afd24
3apsaa
B3aumoneiicTBue 3apsioB.
93 ToqeqHIiIIe 3apsiibL. ;))aIfIOH bubmorexa HOK
https://m.eds00.ru/445b7746
Kynona
94 Pemrenue 3agau bubmaorexa LIOK
https://m.edsoo.ru/6b87ec5a
Onekrpuyeckoe nosue. Ero
95 z[eﬁcnfne Ha DIICKTPHYECKHE bubamorera LIOK
https://m.edsoo.ru/05c6bfal
3apsiIbI
HanpsxénHocTs
AIIEKTPUIECKOTO TTOJISI.
[Ipo6usiit 3apsa. Jlunun
96 HANPSHKEHHOCTH bubamorexa LIOK
https://m.edsoo.ru/3dac6957
AIIEKTPUYECKOTO MOJISL.
OnHOPOIHOE IMEKTPHUECKOE
noJje
[ToTeHnmanpbHOCTH
97 3JIEKTPOCTATUYECKOTO OIS, bubmuoreka IIOK
Pa3sHOCTH MOTEHIIMAIOB U https://m.eds00.ru/80021447
HanpsDKEHUE
[ToTennuanpHast SHEPTHUSL
3apsjia B
98 3J12KITI'pOCTaTquCK0M noue. bubmmorexa LIOK
https://m.eds00.ru/80021447
TToTenuuan
3IEKTPOCTATUIECKOTO TIOTIS
99 CBs13b HAMPSHKEHHOCTH MOJIS bubmuoreka ITOK




" pa3HOCTH NMOTCHIUAJIOB JJIsd
OJICKTPOCTAaTUYCCKOI'O ITOJIA

https://m.edsoo.ru/df7a6838

100 [IpuHUIH Cyniepmo3nuiinu bubmmorexa [IOK
JMEKTPUUCCKUX TOJIEH https://m.edsoo.ru/Ocfeda6e
bu6nmoreka [JOK
101 | Pemenne sanaz https://m.eds00.ru/5a582263
ITone Toueunoro 3apsaa.
102 IToste paBHOMEPHO o bubmmorexa LIOK
. https://m.edsoo.ru/b297b5c3
3apsKEeHHOH cephl
IIone paBHOMEpHO
3apSKEHHOTO 110 00BEM
103 mgpa. I[Tone paBHOMepH}OI bubamorexa LIOK
N . https://m.edsoo.ru/f7a665ee
3apsHKCHHOM OECKOHEUHOM
TUIOCKOCTH
IIpoBonHUKH B
104 3JIEKTPOCTATUYECKOM TIOJIE. bubnuoreka [IOK
VYcnoBue paBHOBECHS https://m.edsoo.ru/32405eab
3apsa0B
VDJIEKTPUKA U
105 i[onynp?;onﬂnxn B bubamorexa LIOK
https://m.edsoo.ru/060ebab5
AIIEKTPOCTATHYECKOM II0JIC
Kounnencarop.
DNEeKTPOEMKOCTD
106 KOHﬂegcaTopa. bubmmorexa LIOK
. https://m.eds00.ru/845b4f73
DNEeKTPOEMKOCTP TIIOCKOTO
KOHJICHCaTOopa
107 [TapannensHOE COeIMHEHUE bubnuoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBarenpHOE bubmuoreka IIOK
COe/IMHEHNE KOH/IEHCATOPOB https://m.edso0.ru/1€992920
109 OHeprus 3apsKEHHOTO bubnuoreka LHOK
KOHJICHCATOPa https://m.edsoo.ru/73a34f18
110 Peienue 3anau bubmmorexa HOK
https://m.edsoo.ru/5fb2ach5
BH)KCHUC 3apsKCHHON
111 faCTHuLI B ozLIzIopOL[HOM bubmmorexa [IOK
https://m.edsoo.ru/8341d6ac
JIEKTPUIECKOM T10JIE
112 Pewenue 3ama4y
O0606uIeHne u
113 CI/ICTeII\J/I-IaTI/BaLII/ISI 3HAHUMN 110 bubmmorexa HOK
https://m.eds00.ru/5752603f
TeMe "DIeKTpudeckoe mose"
114 Kontponbaas padora Ne 7 o bubnuoreka IIOK

TeMe "DnekTpuyeckoe mosue"

https://m.edsoo.ru/cefe90e9




Cuna toka. ITocTOSHHEIA TOK.

115 YcioBus CyiiecTBOBaHUS bubnuoreka IIOK
IIOCTOSIHHOT'O https://m.edso0.ru/233311b5
3NEKTPUIECKOTO TOKA

116 HcTounuku ToKa. bubmnoreka LIOK
Hanpsoxenne u DJIC https://m.edsoo0.ru/0839a115
3akon Oma myis ygacTka

117 LETTH. SHeKTHqu}gclxoe bubmmorexa LIOK

https://m.edsoo.ru/f14f251e
COMPOTHBJICHHUE
3aBUCUMOCTH
COMPOTHUBJICHHS
118 OI[HI())pOI[HOFO IPOBOJHHUKA OT bubmuorexa LIOK
https://m.edsoo.ru/95fcdf51
€ro JJIMHBI U ILIOIIaan
MOTIEPEUYHOTO CCUCHUSI

119 Y nenbHOE CONPOTUBIIEHUE bubnuoreka [IOK
BellecTBa. Perenue 3a1aq https://m.edso00.ru/437f8300
[TocnenoBarenbHOE

120 napamfenLHoe CMC;_HaHHOG bubamorexa LIOK

’ https://m.edsoo.ru/236f7e07
COCJIMHEHUE MTPOBOJIHUKOB
Pacuér pa3BeTBIEHHBIX
121 C)JICKTpr‘IGCKI/IX Tenei. bubmmorexa LIOK
https://m.edso0.ru/1794cf37
[Ipaswmia Kupxroda
122 Pewrenue 3anau bubmorexa HOK
https://m.edso0.ru/3881b469
PaboTa snexTpudeckoro
123 TOKa. 3aKOH II[)mome — bubmmorexa LIOK
https://m.edsoo.ru/a3605c5c
Jlenia
124 Perenue 3anau bubmmorexa [IOK
https://m.edso0.ru/6761bfOf
MOUIHOCTB ANEKTPUUYECKOTO
125 TOK? Temnosas MIZ)IJ_IHOCTL bubmmorexa [IOK
’ https://m.eds00.ru/99750a6f
BbIJIeJIsIeMasi Ha PEe3UCTOPE
126 Peienue 3anau bubmmorexa HOK
https://m.edsoo.ru/eb72fc24
OJIC u BHyTpEeHHEe
127 C(fi['lpOTI/IBJ?I]eII-:I)I/Ie HCTOYHHKA Bubmorexa LIOK
https://m.edsoo.ru/72d453af
TOKa
3axon Oma 1 OJTHON
128 (3aMKHYTOM) 3JIEKTPHUYECKOI bubamorexa LIOK
https://m.edsoo.ru/221f40fb
Henu

129 Pewienue 3anau butmmorexa HOK

https://m.edso0.ru/3580b679

130 MOIIHOCTh HCTOYHUKA TOKA Brbmmorexa LIOK

https://m.edsoo.ru/a0ae51d8




Bu6mmoreka IJOK

13l Koporkoe sawikaiie 1 https://m.eds00.ru/546f5632
132 Konnencarop B 1enu 1 bubmmoreka [JOK
MOCTOSIHHOT'O TOKa https://m.edsoo.ru/35368f3e
bu6nmoreka [JOK
133 | Pemenmue sana1 1 https://m.eds00.ru/4410cef0
Pemenune 33113111 o TeMe Bu6morexa LOK
134 | "Mocrommit . https://m.eds00.ru/4410cef0
ANEKTPHYECKHUI TOK
Pemenue 3anau no reme
135 "HOCTOHHHI;EI[ﬁ 1 Bubmorexa LIOK
. https://m.edso0.ru/744261b8
ANEKTPUIECKHUN TOK
Pewenue 3anay no teme
136 "HOCTos{HHLII[ﬁ 1 bubamorexa LIOK
. https://m.edsoo.ru/eb5d4687
ANEKTPUIECKHUN TOK
O0606mIeHne u
137 CHCTEMAaTH3allisl 3HAHUH 110 1 Bu6nnoreka [JOK
teme "TIoCTOSTHHBIH https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUM TOK"
KontponsHas padora Ne 8 mo
138 TeMe EHOCTOHIE)HLIﬁ 1 bubmorexa LIOK
. https://m.edso0.ru/1885ddf1
ANEKTPUIECKHUN TOK
DneKTpudecKas
MIPOBOIUMOCTD Pa3TMIHBIX
139 BSIuecHTB. 9neKTI;3quc1<m71 1 bubmmorexa LIOK
https://m.edsoo.ru/da794295
TOK B MeTaJUIax.
CBepXITPOBOIUMOCTh
DIEeKTPUIECKUN TOK B
140 pacTBopax M pacruiaBax 1 bubnuoreka [IOK
HIIEKTPOJIUTOB. 3aKOHBI https://m.edsoo.ru/4b423491
®Dapaznest U1 JIEKTPOIIN3a
141 DIIEKTPUIECKUN TOK B Ta3ax. 1 bubnuoreka IIOK
[Inazma https://m.eds00.ru/92d92f76
DIIEKTPUYECKUN TOK B
142 BaKyth/)[e. BakyymHbIe 1 Bubmorexa LIOK
https://m.edsoo.ru/2E+160
MpHOOPHI
143 DIIEKTPUIECKUN TOK B 1 bubnuoreka IIOK
MOJTYIPOBOAHUKAX https://m.edsoo.ru/ab61c660
144 [TonynpoBogHNKOBBIE 1 Bbubnuorexa LHOK
npubopbI https://m.eds00.ru/83622200
Pazznen 5. PUBHUYECKHUM TIPAKTUKYM (16 v)
®uznyeckuit mpakTukym Ne 1 BuGmorexa LIOK
145 no teme "M3MepeHue cuitbl 1

TOKa 1 HAIIPsOKECHUA B TCTIN

https://m.edso00.ru/5643ea56




MOCTOSIHHOT'O TOKa IpU
MTOMOIIIA aHAIOTOBBIX 1

UG POBBIX U3MEPUTEIHHBIX
nprubopoB" i "3HaKOMCTBO
¢ udpoBoit maboparopucit
o pusuke. [Tpumepsr
U3MepeHUS (PU3NICCKUX
BEJIMYWH TPH TIOMOIIN
KOMITBIOTEPHBIX JATYUKOB"

146

147

148

149

150

®uznueckuii mpakTukyM Ne 2
o Teme "Uzydenune
HEPAaBHOMEPHOTO JBUKECHHUS
C LIEJIBIO ONPECIICHUS
MTHOBEHHOU CKOpocTH"

Ou3nueckuil mpaktukym Ne 3
o teme "M3mepenune
YCKOpEHUS MPU
IIPSIMOJINHEHHOM
PaBHOYCKOPEHHOM JBI)KCHHUU
10 HAKJIOHHOM IIocKocTH"
unu "MccnenoBanue
3aBUCHMOCTH ITyTH OT
BPEMEHH TIPH
PaBHOYCKOPEHHOM
IBHOKeHUN"

®uznueckuil mpakTukyM Ne 4
o teme "M3mepenne
YCKOpEHUsI CBOOOTHOTO
nageHus" wiu "M3yueHue
JIBIDKEHUSA Teja, OPOIIEHHOTO
TOPU30HTATIBHO"

®uznvecknil mpakTUKyM Ne 5
o Teme "U3yuenue
JIBMKSHHSA TeNa 0
OKPY’KHOCTH C IOCTOSTHHOM
IO MOJTYJTIO CKOPOCTBIO" TN
"ccnemoBanue 3aBUCHMOCTH
nepuoaa oopaiieHus
KOHHUYECKOTO MasTHHUKA OT
€ro napameTpoB"

®uznveckuil mpakTUKyM Ne 6
o teme "M3mepenne
PaBHOJEHCTBYIOIIEH CHUJIIBI
NpY ABWKEHUH OpycKa 1o
HaKJIOHHOM IUIOCKOCTH" WK
"IIpoBepka runoTe3sl 0

Bbu6mmoreka IJOK
https://m.edso0.ru/f6292f5f

bubnuoreka LIOK
https://m.eds00.ru/6960b6ef

bubmmoreka IIOK
https://m.edsoo.ru/d1ea2402

Bu6nmoreka IJOK
https://m.edsoo.ru/bcf53514

bubmuoreka IIOK
https://m.edsoo.ru/0b34db84




151

HE3aBHCUMOCTH BPEMEHU
JBIDKCHUS OpycCKa 1o
HAKJIOHHOW IJIOCKOCTH Ha
3aJIaHHOE PACCTOSHHUE OT €ro
Macchr”

®uznueckuil npakTukym Ne 7
o Teme "HccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH,
BO3HMKAOLIMX B IPYKUHE U
PE3MHOBOM 00paslie, 0T UX
nedopmaru” wiu
"N3ydeHne nBUKEHUS
CHCTEMBI TeJl, CBA3aHHBIX
HUTBIO, IEPEKUHYTOH uepe3
nérkuii OoK"

bubmunoreka LIOK
https://m.edsoo.ru/0b34db84

152

®uznueckuii mpakTukyM Ne 8
o teme "H3mepeHue

ko duimenta Tpenus mo
BEJIMUYUHE YTJIOBOIO
Kod(pGUIIMEHTa 3aBUCUMOCTH
Frp(N)" nnu "HccnenoBanue
JBIKEHHSI OpyCKa 10
HaKJIOHHOM IJIOCKOCTH C
NepEMEHHBIM
KOA(PUITUEHTOM TpeHHS"
i "M3yueHue IBIOKCHUS
rpy3a Ha Bally ¢ TpeHueM"

bubnunoreka LIOK
https://m.edsoo.ru/b83b1607

153

®uzndeckuil mpakTUKyM Ne 9
o teMe "UccnenoBanue
YCJIOBU PaBHOBECHUSA
TBEPIOrO Teja, UMEIOLIETO
OCh BpalleHus" WiIn
"KonctpymnpoBanne
KPOHILUTEHHOB U pacuéT CHUII
ynpyroctu" win "U3ydenne
YCTOHYHMBOCTH TBEPAOTO
TeJa, UMEIOMIETO TUIOMIaIh
omops!"

Bu6nmoreka IJOK
https://m.edso0.ru/4a04f4f7

154

®duznueckuil npakTUKyM Ne
10 mo reme "U3mepenue
MMITyJIbCa Tea Mo
TOPMO3HOMY ITyTH" WJIN
"N3MepeHue CUIIbI TATH,
CKOPOCTH MOJIeJIN
3MEKTPOMOOHIIS. © MOLITHOCTH
criel Tru" un "CpaBHEHHE

bubmuoreka LIOK
https://m.edsoo.ru/856fb28e
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156

M3MEHEHUS] UIMITYJIbCa Tefla C
HUMITYJIBCOM CHJIBI" WITH
"UccnenoBanue coXpaHeHUs
UMITYJIbCA TIPH YTIPYTOM
B3aMMO/ICHCTBUHN" WITH
"N3mepeHrie KHHETHYECKOM
SHEPTHH Tea Mo
TOPMO3HOMY ITyTH"

DU3NYECKUI TPAKTHKYM
Nell mo Teme "Usyuenue
H30TEPMUYECKOr0 IIpolecca
(pexoMeHIOBaHO
WCTIONB30BaHue UG POBOi
nmaboparopun)" wim
"3ydyeHne n30X0pHOTO
npouecca" win "NU3yuenue
n300apHOro mporecca’ iu
"IIpoBepka ypaBHEHHS
cocTostHUS"

DuU3HYECKUI TPAKTHKYM
Nel2 mo teme "Usmepenue
yAeJIbHOU TermnoéMKocTH"
nnu "Uccnenosanue
MpoIriecca OCTHIBAHMS
BelecTBa" Win
"Uccnenopanue aqnabdaTHOTO
npouecca" win "NU3ydenne
B3aMMOCBSI3H PHEPTHH
MEXMOJICKYIISIPHOTO
B3aMMOJICHCTBUS U
TeMIIepaTyphl KUTICHHUS
Kuakocren"

bubnuoreka LIOK
https://m.edsoo.ru/e0fe7e07

bubnuoreka LIOK
https://m.edsoo.ru/2f2faa61

157

DU3HYECKUN IPAKTHKYM
Nel3 mo Teme "Usyuenue
3aKOHOMEPHOCTEN HCapeHus
JKAOKOCTENH" Ui
"U3mepenue yaeIbHOH
TEIUIOTHI IUIaBJIEHUA Jbaa"
nnu "VM3yueHue cBoiCTB
HACKIIICHHBIX MapOB" WITH
"N3mepeHne abCoMOTHOI
BJIQYKHOCTH BO3.lyXa U
OIIEHKa MacChI TTapoOB B
nomenienun". U3amepenue
ko3¢ GuUIHeHTa
MOBEPXHOCTHOTO HATSXKEHUS

Bu6nmoreka [JOK
https://m.edsoo.ru/6b1a23b5
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159

DU3NIECKUI MPAKTUKYM
Nel4 mo teme "Habmonenue
MpEBpaLICHUS SHEPTHU
3apsKEHHOT0 KOHJeHCcaTopa
B DHEPTHIO M3ITyYeHUS
ceeroauona" wnu "M3yuenue
MPOTEKaHUS TOKA B IIETIH,
cojepkaniei KouaeHncarop"
win "Pacnpenenenue
Pa3HOCTH MOTEHITHAIOB
(HampsKEeHUS) TIpU
MOCIIE0BATEIEHOM
COEIMHEHUH KOHJIEHCATOPOB"

®uznueckuil mpakTukym Ne
15 o teme "Hccnenoanue
CMENIaHHOTO COeINHEHUS
PEe3UCTOPOB" WK
"U3mepeHue yeiapbHoro
COTIPOTHBIICHHS
MIPOBOIHUKOB" MU
"UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKa OT HAIIPS>KCHUA
JUIA JIAMITIBI HaKaIuBaHUA"

bu6nmoreka [JOK
https://m.edsoo.ru/ec424377

bubnunoreka LIOK
https://m.edso0.ru/2b179d98

160

DU3NYECKUN IPAKTHUKYM
Nel6 no reme "HaOironenue
3JIEKTpon3a" Win
"U3mepenue 3apsina
OJIHOBAJIEHTHOT'O MOHA" UK
"HccnenoBanne 3aBUCUMOCTH
COIIPOTHUBIICHHUS
TEPMOpPE3UCTOpPA OT
temnepatypsl" win "CHatue
BOJIbT-aMIIEPHON
XapaKTePUCTUKH Jroaa"

bubmmoreka IIOK
https://m.edsoo.ru/64b6e901

161

162

PesepBHEIiT ypok.
O600menne u
cucTeMaTH3aIus 3HaHUM 110
teme "Kunematnka"

PesepBHBIiT ypok.
O06o0uieHnE 1
CUCTEMATH3aLus 3HAHUH 110
teme "Jlunamuka"

PesepBHoe Bpems (10 u)

bubmuoreka LIOK
https://m.edsoo.ru/ed017d93

bubmuoreka LIOK
https://m.eds00.ru/3149956b

163

PesepBHBIit ypoOK.
O06o0uIeHNE 1

Bu6mmoreka IJOK
https://m.edsoo.ru/0f9752ac
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CUCTEMAaTH3alUs 3HAHUH 110
teme "CraTnuka TBepaoro
Tena"

PesepBHBIi1 ypok.
O06o006uieHue u
CHUCTEMAaTU3aLMsI 3HAHUH 110
TeMe "3aKOHbI COXpaHEHHS B
MexaHuke"

bubmunoreka LIOK
https://m.edsoo.ru/6c0df9cc

165

Pe3zepBHBIii ypoK.
O0606menne u
CHCTEeMaTH3alMsl 3HAaHUH 10
teme "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun"

bubmuoreka LIOK
https://m.edsoo.ru/de148976

166

167

168

169

170

PesepBHBIN ypoOK.
O06o06uicHuE U
cucTeMaThu3aIus 3HaHUM 110
teme "TepMoanHamuka.
TemnoBkie MalIuHEL"

PeszepBHBIii ypoK.
O06o6menue u
cUCTEeMaTH3alus 3HaHUH 1o
TeMe "ArperatHsie
COCTOSIHUSI BELIECTBA.
®da3oBble epexobl"

PeszepBHbIit ypoK.
O06o006mieHne u
CHUCTEeMAaTH3als 3HAHUH 110
Teme "DIeKTpudeckoe mose"

PesepBHBIN ypoK.
OO6obmenne u
CUCTEMATH3aLs 3HAHUH 110
teme "[locTosHHBIH
UIEKTPUIECKUH TOK"

PesepBHBIiT ypok.
O06o61eHue u
cucTeMaTH3aIus 3HaHUM 110
TeMe "TOKH B pa3ianuHbIX
cpemax"

Bu6nnoreka [JOK
https://m.edsoo.ru/Obcc77c¢1

bubmmoreka LIOK
https://m.edsoo.ru/59ca5c91

bubmuoreka LIOK
https://m.edsoo.ru/f2381c0c

bubnuoreka IIOK
https://m.edsoo.ru/3cae6dal

bubmuoreka IIOK
https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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