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Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

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

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOEC TENO0, HWeadbHas KUAKOCTb, HACANIBHBIM Ta3, TOYEUHBIN
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cwibl TOKAa M HAaNpsKEHWS B LEMU MOCTOSHHOTO TOKa TMpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

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

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAasl CKOpPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBHOU TOYKU OT BPEMEHU U UX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnuentnoe  nBukeHue. J[BMKEHHE  MATEPUAIIBHOW  TOYKH IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKCHHE CHApsAIOB, LEMNHbIE, MIECTEPEHYATHIE W PEMEHHBIE INEPENAyH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NpsIMOJIMHERHOM PaBHOYCKOPEHHOM JBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

N3yuyenue pBWXKeHHS Tena, OpOIIEHHOTOo Topu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TeproAa OOpalleHHs KOHHMYECKOTO MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



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

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJIAHETHI M OT reorpaduyeckoid IMHPOTHL. JIBUKEHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

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

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

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHEeHME  PaABHOJCHCTBYIONIEH  MPUIOKEHHBIX K Tely CHl ¢
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUN.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BpPEMEHHU JBIKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCcTOMYMBOE, O€3pa3IMYHOe PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHsS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynbc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHuaibHbIX ToYeK. LleHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMIYJIbCa B EHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHIMANbHbIE CUJbl. [lOTEHIIManbHAs >SHEpPrus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm [ HUACATbHOM XKUJIKOCTH KAaK CIEIACTBUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npaKkmukKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KUHETHYECKOW SHEPTUM TEJa [0 TOPMO3HOMY Iy TH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TeA U OOBSCHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

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

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOU TEOPUU: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjeaTbHOM Ta3e C TIOCTOSIHHBIM  KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mpoiecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJMHAMHUYECKON CHUCTEMbl KaK CPEIHHE 3HAUYCHHs] BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMHMKE — CHCTEMa YpPAaBHEHUM:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckne 1 HECTaATUYECKUE TIPOLIECCHI.

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

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YAenbHas M MOJIAPHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3Hauenune KIIJI. [ukin Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIyYEHNE CBEPXHM3KUX TEMIIEpaTyp, YTWIM3alUsA «TEIUIOBBIX» OTXOJOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BEILIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanne nporecca OCTBIBAHUS BEILECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcaius. VcmapeHue W KumneHue. Y JielbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEpruy B (ha30BBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI:  KUIKHE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, NOHAIEKTPUKA U TMOJYIPOBOJHHKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

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

HamnpspbkéaHocts  anekTpudeckoro  mosis.  [IpoOubit  3apsn.  JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyecKoro mojst. CBsA3b HANPSKEHHOCTH TMOJS U Pa3HOCTHU
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy mapa. Ilome paBHOMEpHO 3apsKeHHOM
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEIIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapamiensHOE coenHEHNE KOHIEHCATOpOoB. [locnenoBaTenbHoe coequHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOTO KOHIEHCATOPA.

JIBrKeHue 3aps>KEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUYECKOE NOJIE 3aPSAKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mopgensb anekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaTuyecKas 3anuTa.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmukKym.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HanpsKEHUS ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum

toka. Hanpsxenne U u DJIC &.

3axkon Oma JiJig yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh HMCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COITPOTUBIJICHUS MPU MMOCTOSHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMATIOB MEXKAY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejesna u3MepeHus: amnepMerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEepXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS IUCCOLMALIMS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TyueBass TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOIIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsaa OQHOBAIIEHTHOI'O UOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecknX BENWYMH, MPOBEPKA MPEIOKEHHBIX THUIOTE3 (BHIOOp H3 PpadoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUHM  SKCIECPHUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, ONOJIOTHH, XUMHUH, T€OTrpaQUU U TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJIECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUppOBas 1adopaTopus.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIM3alusl OHOOPraHMYECKOro TOIUIMBA JUJIi  BBIPAOOTKH  «TEIUIOBOM» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TeJI, KUIKOCTEH M Ta30B, KUJIKHE KPUCTAIUIBI, SJIEKTPUUECKHE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonozcua: npeoOpa3zoBaHue JABUKEHUN C UCIOJB30BAHUEM MEXaHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOAWJIBHUK, KOHIUIMOHEP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.



IIJTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUSA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMNbITA AEATEIBHOCTH B IMPOILECCE PEaIr3alMi OCHOBHBIX HAIPaBJICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e COOPMHUPOBAHHOCTH TPAKIAHCKOHN MO3ZUIIMU O0YYAIOIIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJ€Ha POCCUHCKOro 00IIECTBa;

e IPUHSATHE TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTh BECTHU COBMECTHYIO JIESATEIBHOCTh B MHTEPECAX I'PAXKIAAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

e YMEHUE B3aUMOJICHCTBOBATH C COLUAIIBHBIMU UHCTUTYTaMHU B COOTBETCTBUU
¢ UX QYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTBH K T'YMAaHUTApPHOU U BOJIOHTEPCKOU AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e ChOPMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOH UJICHTUYHOCTH,
NIaTPUOTU3MA;

¢ [ICHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

o c(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, TUYECKOTO TTOBEACHHUS;

¢ CIIOCOOHOCTh OIIEHWBATh CUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

¢ OCO3HAHUE JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

¢ 3CTETUYECKOE OTHOIIEHWE K MHPY, BKJIOUYAs JCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIMTAHMSA:



e UHTEPEC K Pa3IUYHBIM cdepaM NpOoPECCHOHATBHON NeATEIbHOCTH, B TOM
YluClie€ CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAaHHBIN BBIOOP OyaylIel npodeccun U pean30BbIBATH COOCTBEHHbIE
KU3HEHHBIE TIaHBbI;

¢ TOTOBHOCTBH U CITIOCOOHOCTh K 00OpPa30BaHUIO U caMOOOpa30BaHUIO B 00J1aCTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOrH4eCKOro BOCIIUTAHUSA:

e C)OPMUPOBAHHOCTH HKOJIOTMUECKOW KYJIBTYphl, OCO3HaHHE TIJI00aIbHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

e IVIJAHUPOBAHUE U OCYILIECTBICHUE ACUCTBUM B OKPYXXAOUIEH CpeAe Ha
OCHOBE 3HaHUS 1eJIe YCTOMYUBOrO pa3BUTHUS YEJIOBEYECTBA;

e PACHIMPEHUE OMbITa JEATEIbHOCTH 3KOJOTMYECKON HampaBIE€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 (hU3UKe.

HEHHOCTH HAYYHOI'0 MO3HAHUS:

e COPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

e OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEeNIbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeSTEbHOCTh UHIMBUYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHA
ba3oBble Jornueckue AeMcTBUA:
¢ CAMOCTOSITENIEHO  (hopMynHpoBaTH W aKTyaJW3UpoOBaTh  MpoOJeMy,
paccMarpuBaTh €€ BCECTOPOHHE,
o OTIPEJICIIATh TEH JIEATSIBHOCTH, 3a/JaBaTh MapaMmeTpbl U KPUTEPUU HUX
TOCTH)KCHUS;
e BBISIBIIATH 3aKOHOMEPHOCTH H  TMPOTUBOPEYHS B  PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;
e pa3pabaThiBaTh IJIAH PEIICHUS MPOOJEMBI ¢ YU4ETOM aHalM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;
¢BHOCUTH KOPPEKTHUBBI B  JIEATEILHOCTh, OIICHMBATHh COOTBETCTBHE
PE3YNIBTATOB MEJSIM, OIEHUBATH PUCKHU MOCIIEICTBHIA JIEATETLHOCTH,
e KOOPIMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHUAX peajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
e Pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTe/ibcKue NeiCTBUSA:
e BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMH TOHSATHUSMH W METOJIAMH
bu3nYeCcCKON HAYKH;



e BIIAJICTh HABBIKAMHU YYCOHO-UCCIIEIOBATEILCKON U IPOSKTHON JCATEITHHOCTH
B 00acTu (hU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY
MOWCKY  METOJOB  pemieHus  3a7a4  (PU3WYECKOTO  COJNep KaHws,
MIPUMEHEHUIO Pa3TUYHBIX METOIOB MTO3HAHUS,

e BIIAJICTh BUIAMHU JEATEIBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHUSA, €T0
MUHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX yUCOHBIX
CUTyallusX, B TOM YHCJIE MPHU CO3JaHUU YYCOHBIX IPOEKTOB B 00JIACTH
buzuky;

¢ BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3W W aKTyaJU3UpOBaTh 3ajavy,
BBIIBUTATh THIOTE3y €€ penieHUs, HaxOAUTh AapryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3a7aBaTh MapaMeTpPbl U KPUTCPUU
pEIICHHSI;

e AHAJTM3UPOBATh IIOJYYECHHBIE B XOJ€ peHICHUS 3aJadyd Pe3yJbTaThl,
KPUTHYECKH OIECHUBATh X JIOCTOBEPHOCTD, MIPOTHO3UPOBATH N3MCHEHHUE B
HOBBIX yCIIOBUSX;

eCTaBUTh W (OPMYJIUPOBATh COOCTBCHHBIC 3ajJaud B 0Opa30BaTEIBHOM
JESATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (DU3UKU;

e 1aBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

eyMETh TIEPEHOCUTHh 3HaHUS 1O (U3NKE B MPAKTUYECKYIO 00JIacTh
KU3ZHEEATEIHbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUA U3 PAa3HBIX IPEIMETHBIX 00JIacTel;

e BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTMHAIBHBIC MOAXOAbI U PEIICHNUS;

e CTAaBUTH NMPOOJIEMBI U 337241, JOMYCKAIOIINE AIbTEePHATUBHBIE PEIICHUS.

PabGora ¢ undgopmaumeii:

e BIIAJICTh HABBIKAMHM MOJy4YeHUs: UHPOpMaAIUU (PU3NYECKOTO COACpPKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIIBHO OCYIIECTBISTh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

e OIICHUBAThH JJOCTOBEPHOCTH HH(POPMAIINH;

* CTIONIH30BaTh  CPEICTBa WH(DOPMAIMOHHBIX M  KOMMYHHUKAIIHOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM HH(MOPMAITMOHHON 0€30MTaCHOCTH;

¢ CO3/1aBaTh TEKCThI (PU3UUYECKOTO COJEPKAHHUS B Pa3IUYHBIX (opmarax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KoMMmyHHKaTHBHBIE YHUBeEPCcAIbHbIE YUeOHbIe TeiicTBUSI:



¢ OCYIIECTBJISITH OOIIEHME Ha Yypokax (U3MKK U BO BHEYPOUHOU
NEeATEeNbHOCTH;

epacCro3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyalldd W  CMAr4aTh
KOH(JIUKTBIL;

e Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHS C HCIOJIL30BaHHEM
SI3bIKOBBIX CPEJICTB;

e IOHUMATh W UCMOJB30BaTh MPEUMYIECTBA KOMAHAHOW U WHIUBUAYAIHHOM
paboThI;

e BLIOUpPATh TEMATHKY M METOJIbl COBMECTHBIX JEUCTBUU C y4y€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO WieHa KOJUICKTHBA;

e IPUHUMATh I1ETU COBMECTHOM  JICSITEIHHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JCHCTBUSI TIO €€ JOCTIKECHHMIO: COCTaBJISITh IUJIaH
NEeNUCTBUM, pactipeiesisiTh POJIU C YUETOM MHEHHUM YYaCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOM pabOoTHI,

e OIICHUBATh KAauyeCTBO CBOEr0 BKJIaJa M KaXJOr0 yYacCTHUKA KOMAaH/Ibl B
oOIIMiA pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

eIIpejIaraTh HOBBIC TIPOCKTHI, OIICHWUBATh HJACH C TIO3UIIMH HOBU3HBI,
OPUTMHAJILHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

¢ OCYILIECTBJISATh IO3UTHUBHOE CTPATETMUECKOE TMOBEACHUE B Pa3TUUYHBIX
CUTyallUsX, TMPOSIBISTH  TBOPYECTBO U BOOOpakeHHe,  OBITh
WHULUATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

¢ CAMOCTOSITEJIbHO OCYIIECTBIJIATH MTO3HABATENBHYIO NIEATEILHOCTh B 001aCTH
(bU3UKHA U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

e CAMOCTOSATENIBHO COCTAaBISATh IUIAH PEIIEHUS PACUETHBIX M KAYECTBEHHBIX
3a/iay, TUIaH BBITIONHEHUS MPAKTUYECKON PabOThl ¢ y4ETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM;

e PACHIMPATH PAaMKH Y4€OHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUH;

e IeTIATh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;

e OLICHUBATh TPUOOPETEHHBIN OIBIT;

e CITIOCOOCTBOBATh (DOPMUPOBAHHUIO M TPOSBICHUIO DPYIAUIMU B 00JACTH
(Gu3UKHN, TOCTOSHHO TOBHIIATH CBOW 00pA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:



e 1aBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;
eBJIAJICTh HABBIKAMM  TIO3HABAaTENbHOW  pediiekcMu Kak  OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;
e ICTIOJIb30BaTh MPUEMBI peICKCUH JIJIsi OLICHKU CUTYyallid, BEIOOpAa BEPHOTO
pelieHus;
e YMETh OLICHUBATh PHUCKU M CBOCBPEMEHHO NPUHUMATH PELICHUS 110 KX
CHIKCHHUIO;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYIMX [PU aAHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;
e IPUHUMATH Ce0s1, TOHUMAsi CBOU HEJIOCTATKHU U JIOCTOMHCTBA;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYIMX [PU aAHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;
e PU3HABATH CBOE MIPABO M MPABO JAPYTUX HA OMIHUOKH.
B mpouecce nocTHKEHHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS ITPOrPaMMBbI 10
buzuke IS ypOBHS cpeaHero oOmero o0pa3oBaHUs Yy 00YyYarOIMXCS

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, peANoJIaratomni
c(hOpMHUPOBAHHOCTD:
e CAMOCO3HAHUA, BKJIFOUAIOIIIETO CIOCOOHOCTD OHUMATh CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

e CAMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

e BHYTPEHHEN MOTHBAILIUU, BKIIOUYAIOIIEH CTPEMIICHUE K TOCTUKECHHIO 1IENH U
yCIexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh, UCXOJS W3
CBOUX BO3MOKHOCTEH;

eOMIIATHUH, BKIIOYAIONIEH  CHOCOOHOCTh  IMOHWMATh  IMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

e COMMATBHBIX  HABHIKOB, BKIIOYAIOIINX  CIIOCOOHOCTh  BBICTPAaMBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOITUXCS YMEHUIA
e[IOHUMATh  POJb  (PU3UKK B  SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
MPOTHOCTUYECKOM  (YHKIUH  QU3MUECKOW TEOpUU —  MEXAHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

e pa3NUYaTh YCIOBUA MPUMEHUMOCTH MoOjieNiel (pU3MUeCKUX Tell U MPOLIECCOB
(sBJIEHMIT): MHEpIMAJIbHAS CUCTEMa OTCYETa, a0CONIOTHO TBEPIOE TEJO,
MaTepHalibHas TOYKa, PaBHOYCKOPEHHOE JBUKEHHUE, CBOOOJHOE MaJieHHe,
a0coJIFoTHO yripyrasi jaedopmaius, aOCOIIOTHO YIPYroe U abCONIOTHO
HEYIIPYro€ CTOJIKHOBEHHUS, MOJEIW Tra3za, >KUIKOCTH M TBEPIOIO
(KpUCTAJUTMYECKOT0) TeJa, UACAIbHBIN a3, TOUCYHBIN 3apsl, OJHOPOIHOE
AIEKTPUUYECKOE TOJIE;

epazMuaTh yCIOBHS (TpaHUIBI, 00JACTH) NPUMEHUMOCTH (PUIHUECKUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHATTU3UPOBATh M OOBSCHATH MEXaHUYECKHE TMPOIECChl W SBJICHUS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

e AHATTU3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SBICHUS, MCTIOIB3YS
ocaHoBHble monoxkeHns MKT wu 3akoHB MoOJEKymsipHOW (UMK W
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPrueu TEIJIOBOTO JBMKECHHS €r0 YacCTHUIl, CBA3b JIABJIECHUS UICAIBHOTO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUa MeHneneeBa—Knaneipona;

e AHAIM3UPOBATH U OOBACHSITH AIEKTPUUECKUE SBJICHUS, UCTIOIb3YSl OCHOBHbIC
MOJIOKEHUSI W 3aKOHBl  DJICKTPOJAMHAMUKU  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

¢ ONIUCHIBATh (PU3UUECKUE TPOIECChl U SBJICHUS, WCIOJb3Ys BEJIMYUHBI:
NEepEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSKECTH, CHJIa YNPYroCcTHU, Cuja TPEHHS, MOIIHOCTD,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomioTHasl TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJAHOATOMHOTO rasza, padoTa HJealbHOIO Trasa,
OTHOCHUTENIbHAsl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEMIOBOTO
JNBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD AIEKTPUUYECKOro MO,
HaIpPsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Imapa B
BaKyyM€ U B JUAJIEKTPUKE, IOTEHLUHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIpsSKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAs] EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, CONPOTUBIECHHUE Y4YacTKa LEMU C IOCIEHOBATEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, DHEPIHUS IIEKTPUUECKOTO OIS
KOHJICHCATOpa;

¢ 00BSICHATH OCOOCHHOCTH TIPOTEKAHUS (PU3MUECKHUX SBICHUN: MEXaHMYECKOE
JIBH>KEHUE, TEIJIOBOE ABUKEHUE YACTHUIL BEIIECTBA, TEIIOBOE PAaBHOBECHE,
OpoyHOBCKOe  nBIWKeHHMe, 1uddy3us, ucCmapeHue, KUIEHUEe U
KOHJICHCAllMs, IUIABJICHUE W KPUCTAJUIM3ALMs,  HAIMpPaBICHHOCTH
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

o IPOBOJIUTH MCCJICOBAHUE 3aBUCUMOCTH OJIHON (PU3MUECKOW BEITUYHHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh pPE3yibTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

¢ IPOBOJIUTh KOCBEHHBIE W3MEPEHUS (U3NUECKUX BEIWYHMH, TPH OTOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPCHHs, OICHUBATH aOCOTIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;

¢ IPOBOJIUTH OIBITHI IO MPOBEPKE MPEIOKEHHOW THUIOTE3bI: TIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

e COOJTFO/IATh TpaBUjIa 0E€30MACHOTO TPYJia MPHU MPOBEJICHUU UCCIICIOBAHUN B
paMKax  y4eOHOro  JKCIIEpUMEHTa,  TpaKTUKymMa ©W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

epeliaTh pacyCTHBIC 3aJ]ayd C SBHO 3aJaHHOW W HESBHO 3aJIaHHOMN
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH TMPU KMCIOJB30BAHMM MAaTEMaTHYECKUX METOJIOB
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

e pEIIaTh KAYECTBEHHBIC 3a]]a4M, TPEOYIOIINe TPUMEHEHHS 3HAHUI U3 Pa3HBIX
paszenoB Kypca (GU3MKM, a TaKXKe HWHTErpallMd 3HAHUW W3 JPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

* CTIOJIH30BaTh TEOPETUYECKHWE 3HAHUA [JIi OOBSCHEHUS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

o IPUBOJINTH MPUMEPHI BKJIaa POCCHUICKUX U 3apYOCKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOMIETO MHpPA, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHATTU3UPOBATh M OIIEHWBATH IMOCJECACTBHUSI OBITOBOM W MPOU3BOJICTBECHHOM
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOIOIH30BAHNH, a4 TAK)KE€ PA3yMHOM HCITOJIb30BAaHUHU JOCTHKEHUU
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



e IPUMEHATH PA3JMYHbIE CIOCOOBI paboThl ¢ HH(OpManuend (U3HYECKOro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJB30BATH COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HWH(GOpMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

o IPOSIBIIAITH OpraHu3allOHHbIE u MO03HABATEIbHbIC yMEHUs
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

epaboTaTh B TpYINIE C HCIOJIHEHUEM pa3JIMYHBIX COLMAJIBHBIX pOJeH,
IUTAHUPOBATH Pa0OTy TPYIIIbI, PAlMOHAIBHO PACIIPEACIATh AEATEIHHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

o IPOSIBJISITh MOTHUBAIMIO K Oynyiied npodecCuoHaNbHOU NeATeIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xouny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e IOHUMATh POJIb PU3UKU B IKOHOMUUECKOU, TEXHOJIOTHUECKOM, COIUaTbHOM
U ITHYECKOU cdepax AesTENHHOCTH YeIOBEKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HAYYHOW KapTHHE MHUPA, POJIb ACTPOHOMHU B MPAKTUYECKOU
JeSITENHHOCTH YEJOBEKa M JaJbHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAYCHUE OIHUCATEIIbHOW, CHUCTEMATHU3HPYIOIICH, OOBSICHUTEILHOW U
IPOTHOCTUYECKOW (YHKIUK (U3UYECKOH TECOPUHM — DIEKTPOIUHAMHKH,
CHEIUATbHOW TEOPUH OTHOCUTEIHHOCTH, KBAHTOBOM (DM3HKH, POJb
¢usznueckorr Teopuu B (POPMUPOBAHUHM TMPEICTABICHUN O (PU3NUECKOU
KapTUHE MHpa, MeCTO (U3UYECKOM KAPTUHBI MHUpA B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE;

e PA3NTUYATh YCJIOBUS MPUMEHUMOCTH MOJENIeH (HU3MIECKUX TEN U MPOIECCOB
(sIBJI€HUI): OJJHOPOJIHOE 3JIEKTPUUECKOE U OJIHOPOJIHOE MAarHUTHOE MO,
rapMOHMYECKHE KOJeOaHus, MaTeMaTHYeCKUM MAasITHUK, WJIeaJbHbIN
IPYKUHHBIHA MAasITHUK, rapMOHUYECKHE BOJIHBI, ujeaabHbIN
Koyie0aTebHBIN KOHTYp, TOHKAS JIMH3a, MOJIENIeH aToMa, aTOMHOTO s/Ipa U
KBAaHTOBOM MOJIC/IN CBETA;

epa3zinyuaTh ycCJIOBHUS (TpaHUIlbl, 00JACTU) NPUMEHUMOCTH (PUIHUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



e AHAJIM3UPOBATh U OOBACHATH BJIEKTPOMATHUTHBIE MPOLIECCHI M SBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

e AHAJTU3UPOBATh U OOBSICHATH KBAHTOBBIE IMPOLIECCHI U SBJICHUS, UCIIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBblii U BTOpod moctynarel bopa, mnpuHUUI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

¢ ONIUCHIBATh (DU3UYECKUE TMPOIECChl M SIBJICHUS, HCIONb3Ys BEJIWYUHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO TOJIsA, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI MMITYyJIbC, IIOJHAs DHEPIHUs,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

 00BSCHATH 0COOEHHOCTH IPOTEKaHUs puznyeckux SIBJICHUM:
AJIEKTPOMArHUTHAsI MHIYKIUS, CAMOUHIYKIUS, PE30HAHC, HHTEP( €PEHIIHS
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

e OIIPEJIEIATh HAIpPABJICHUE WHAYKIMM MAarHUTHOTO IIOJI IPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

e CTPOUTH U300pakeHHe, CO3/]aBaeMOe INIOCKUM 3€pKajioM, TOHKOM JINH30H, U
pPacCUMTHIBATH €TI0 XapaKTEPUCTUKU;

e [PUMEHATH OCHOBOIOJATAIOIINE ACTPOHOMHYECKUE TOHATHS, TEOPHUH MU
3aKOHBl JJIi aHauu3a U OOBSICHEHHA (UBNYECKUX  IPOIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;

¢ [IPOBOJINTH  WCCJIEIOBAaHUE 3aBUCUMOCTEH  (PU3MUECKMX BEJIMYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (UKCHPOBATh  pe3yibTaThl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

¢ [IPOBOJINTh KOCBEHHBIE H3MEPEHUsI (UINYECKUX BEIUYUH, MPH ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;

¢ IPOBO/INTH OMBITHI 1O TPOBEPKE MPEUIONKESHHON TUIOTE3bI: MJIAaHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NONyYeHHBIE PE3yabTaThl W JIeNaTh BBIBOJ O CTaTyce MpPEeIIOKEHHOU
THITOTE3BI;

e OTIMICHIBATH METOBI IOJyUYEHUSI HAYYHBIX aCTPOHOMUYECKHIX 3HAHUMH;

e COOMIONATH MpaBWiIa OE30MACHOTO TPyia MPH MPOBEJICHUH HUCCICIOBAaHUIN B
pamMkKax  y4eOHOTO  OKCIIEPHMEHTa,  MpakTUKymMa W ydeOHo-
WCCIIEJIOBATEIILCKOM W TIPOSKTHON JEATENBHOCTH C HCIIOJIIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

epellaTh pacYCTHBIC 3aJa4ll C SBHO 3aJaHHOW W HESIBHO 3aJaHHON
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMysIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUYECKUX TEOpUH
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

e pelIaTh KaYeCTBEHHBIE 33]1a4M, TPEOYIOIINe NPUMEHEHHs 3HaHUI U3 pa3HbIX
pa3fesnoB Kypca (QU3MKM, a TaKkKe HHTErpald 3HAHUN U3 JOpYyrux
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKHE SIBICHMUS;

* ICIIOJIb30BAaTh TEOPETUYECKUE 3HAHHUA JJI1 OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

e IPUBOJUTH NMPUMEPHI BKJIa/a POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOLIErO0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

e AHATM3UPOBATh U OLICHUBATH IMOCIEACTBU OBITOBOM M MPOU3BOACTBEHHOM
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHUH, & TAK)KE€ Pa3yMHOM HCIOJB30BAaHUHU JOCTHXKCHUU



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

e IPUMEHATH PA3JMYHbIE CIOCOOBI paboThl ¢ HH(OpManuend (PU3HUECKOro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHbIE WH(OpPMAIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaemMyr  HHGOpPMALMIO W OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

e IPOSIBIIATH OpraHU3aIMOHHbIE u MO3HaBaTEJILHBIE yYMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHCHUS IPOEKTHBIX U yUeOHO-UCCIIEI0BATEICKUX PAbOT;

epaboTaTh B TPyNIE C HCIOJHCHHEM PAa3JIUYHBIX COIHATBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

e IPOSIBIIATH MOTHUBAIIMIO K Oyaymied mpodeccuoHaIbHON NeATeIbHOCTU T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Koutpoabubre | Ipaxriyeckue odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUSI ITIPUPO/IBI
bubmmoreka [{OK
1.1 H i
AYSHHE METOZA TIOSHATME HpHPOAH 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kinematitia 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Auraica 10 https://m.eds00.ru/f16b68d7
N bu6mmoreka [JOK
2.3 C 5 1
TATHIA TRCEpAOTO Ted https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 10 1
SAKOHbT COXPANEHILA B MEXariTke https://m.edsoo.ru/f16b68d7
Utoro no pazneny 35
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubnunoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 htts://m.edso0.ru/fL6b68d7
bu6mmoreka [JOK
3.2 T T 20 1
CPMOZNIHAMUEA, T CILIOBKIC MATITHHRT https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

33 Arperartsble cocTosiHUS BelecTBa. da3oBbie 14 bubnuorexa [JOK
' IEPEXOIBI https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 49
Paznen 4. QJIEKTPOJIMHAMUKA
bubmmoreka [{OK
4.1 DneKTpureckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bubnuoreka [JOK
4.2 II 24
OCTOAMHBIN SHCKTPHACCKHHI TOK https://m.edsoo.ru/f16b68d7
bu6moreka [IOK
4, T
3 O B PASTIIHBIX Cpeftax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Paznea 5. DU3SHUYECKHI TIPAKTUKYM
. bu6moreka [IOK
>1 DH3HHCCKHT MPAKTHEYM 16 16 https://m.edso0.ru/f16b68d7
Hroro no pazgeny 16
bu6mmoreka [IOK
P 10
C3CPBHOC BPEMA https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne TeMa VDoKa Mara uudposbie
n/n P Beero Koutpoaenpie | - Ipakrueckue u3yyeHusi | oOpasoBaTesIbHbIE
padoTsbI padoThI
pecypchl
1 ®uszrka — pyHIaMeHTaJIbHas HayKa O 1 bubnuorexa [JOK
pupoie https://m.edsoo.ru/1beef346
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6mmoreka [IOK
nccaeaoBaHus GU3NIECKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 Mo3HaHus npupoapl. Habmonenne u 1 bubmorexa [TOK
PHPOJEL. A https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (PH3HKE
Crioco6b1 u3MepeHus GPU3HIECKIX bubnuoreka [IOK
4 1
BEJINYUH https://m.edsoo.ru/ca2def03
AGCOIIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUH (HU3UIECKUX 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f18fda3
BEJTUYHH
MopenupoBanue B ¢pusuke. Ponb u
MecTo (pu3uku B (GOpMUPOBAHUN
6 COB eM(I;HHOﬁ Haq) 1?0171 Ea THUHBI 1 bubmmorexa [IOK
p i . p https://m.edsoo.ru/eabbdedl
MHpa, B IPAKTHYECKOU JeSITEIbHOCTU
mronei
Mexannueckoe nBmkeHue. Cucrema
7 otcyeTa. OTHOCUTEIILHOCTh 1 bubmorexa HOK
' https://m.edso0.ru/e9a52f02
MEXaHUYECKOTO JABIKeHus. [Ipsimast u



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

oOpaTHast 3a/1a4M MEXaHUKHU

Pannyc-BexkTop MarepraibHOM TOUKH,

€TI0 MPOCKIMHU HA OCHU KOOpAWHAT.

8 Tpaekropus. [lepememenue bubmorexa LHOK
P pudl. 1iep ' https://m.edsoo.ru/30a108a5
Ckopoctb. X mpoekuuu Ha ocu
KOOpJAMHAT
PaBHOMEpHOE IpsAMONIMHENHOE

9 nsuxkenue. ['paduyeckoe onvicanue bubnuorexa [JOK
PaBHOMEPHOTO IIPSAMOJIMHEUHOTO https://m.edso0.ru/89ba7190
JIBKCHUS

10 CrnoxeHue nepeMeleHnii u bubnuoreka [IOK
ckopocreil. Pemienne 3amau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

1 MrHoBeHHas CKOPOCTb. Y CKOPEHHUE. bubnuoreka [IOK
[IpsimonrHENHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
ITOCTOSIHHBIM YCKOPEHUEM
I'padmyeckoe onucanue

12 MPSMOJIMHEHHOTO ABUKEHUS C bubmmorexa [OK

P https://m.edsoo.ru/b7560bbf
IIOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe majienue. Y CKopeHue

13 CcBOOOIHOTO MaJeHUs. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BpEMEHU U UX rpaduKu

14 JIBmxeHue Tesa, OpOIISHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPH30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeiiHoe n1BUXKEHUE.

bu6mmoreka [JOK
15 JIBMKEHME 10 OKPYKHOCTH. YTJIOBas

U JuHenHas ckopocts. [lepuon u

https://m.edso0.ru/33196fbe



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe

yactota. LleHTpocTpemMuTessHoe U
MIOJIHOE YCKOPEHUE

16

KonTtposnsHas paboTa o teme

bu6mmoreka [{OK

"Kunemaruka" https://m.edso0.ru/1242f32e
IIepsbiii 3ak0H HproTOHA.

17 NHeprmanpHbIe CHCTEMBI OTCUETA. bubnnorexa [JOK
[IpuHnmn otHOCUTENBHOCTH ["anmnest. https://m.edsoo.ru/5a9%e4a64
HeuneprinansHbie CUCTEMBI OTCUETA

18 Cuna. PaBHoielicTByIOIIIas cuJa. bubnuoreka [JOK
Bropoii 3akon Herotona. Macca https://m.edso0.ru/141d3837

19 B3aumopericteue Ten. Tpetuiil 3akoH bubmuorexa [JOK
HeroTona https://m.edsoo0.ru/57dba505
[IpuHUMN cyneprno3uiuy CUil.

20 P:HIGII-I[I/IC 3aynaqua i LI/IMCHCHI/IG Bubnrorexa LTOK

g P https://m.edsoo.ru/bdf997fb
3ak0oHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJICHTHOCTh 'PABUTALIMOHHON U bubmmorexa [TOK
N p H https://m.edsoo.ru/9aba2h0a
WHEPTHON Macchl

29 Cuita TSKeCTU U YCKOpPEHHE bubnuoreka [JOK
CBOOOIHOTO ITaICHU https://m.edsoo.ru/22757f26
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuorexa [IOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [JOK
Tela https://m.edsoo.ru/0Oae2cd84

25 Cuna tpenus. [Ipupona u BUabI cun bubnuorexa [IOK
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TpeHusl. [[BuKeHNE B KUIKOCTHU U rase
C Y4ETOM CHJIbI COITPOTUBIIEHUS CPEIbI

https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

Jasnenue. ['mapocrarnyeckoe

bu6mmoreka [{OK

26
nasinenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOCOJIIOTHO TBEPJIOE TEJIO. bubnuoreka [JOK
27 [TocTynarenbHoe U BpalaTeabHOE bubnnorexa [JOK
JBUKEHHE TBEPJOTO TEJa https://m.edsoo.ru/2b95d57e
28 MoOMEHT CHJIbI OTHOCUTEIBLHO OCH bubmmoreka [{OK
BpameHus. [1nedo cuibl https://m.edso0.ru/653d3459
CrnoxeHue cuil, MPUIIOKEHHBIX K
29 TBepaOMYy Teny. LleHTp TsxecTu Tena. bubnuoreka [IOK
VYcnoBust paBHOBECHS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Buns!l paBHOBecus
bu6mmoreka [IOK
30 Pemenue 3amau
g https://m.edsoo.ru/dclcaacO
31 KonTtponsHas padoTa o Teme bubnuoreka [IOK
"Ilunamuka. Cratuka TBepaoro teia'" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuaabHON TOUKH,
32 CHUCTEMBbI MaTepUaNIbHBIX TOUEK. LIeHTp bubnmuoreka [JOK
MAacc CUCTEMbI MaTE€pUATbHBIX TOYEK. https://m.edso0.ru/4bb8294b
Teopema o ABMKEHUU LIEHTPA Macc
NMiynbe cuiibl 1 UI3MEHEHHE
bubmuoreka [JOK
33 UMITyJIbCa TeNla. 3aKOH COXpaHeHUs
https://m.edsoo.ru/13f0a221
UMITynbca. PeakTuBHOE IBH)KEHHE
MoMeHT uMIrysibca MaTepUAILHON
bu6mmoreka [JOK
34 Touku. [IpencraBienne o coxpaHeHUU

MOMCHTA UMITYJIbCa B ICHTPAJIbHBIX

https://m.edsoo.ru/d6532eb9
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IIOJIAX

35 Pemenwue 3amau bubmmorexa HOK
https://m.edso0.ru/f7706d63
PaGora cuibl Ha MalloM U Ha
36 KOHEYHOM IIEPEMEIICHUH. bubnuorexa [JOK
I'paduueckoe npeacraBneHne padoTh https://m.edso00.ru/913974c7
CUJIbl. MOIIHOCTH CUJIBI
Kunernueckas sneprus. Teopema 00
. bubnuorexa [JOK
37 W3MEHEHUU KHHETUYECKON SHEPTHHU
. https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
[ToTeHnManpHbIE U HETIOTEHIIMATEHBIE
bu6mmoreka [IOK
38 cuiel. [loTeHIIMaNbHAS DHEPTHUSL.
https://m.edsoo.ru/554bafcc
Bropas kocMuueckas CKOpoCTh
TpeTbst KocMHuUecKas CKOPoCcThb. CBA3b
paboThl HEMOTEHIIUATIBHBIX CHJI C
39 W3MEHEHHEM MEXaHUYECKOI HepTrun bubamorera LOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBbI TeJ. 3aKOH COXPAHEHUS
MEXaHUYECKOH 3Hepruu
Yupyrue u He 1€ CTOJIKHOBEHHUSI.
40 v E]Z,IF{GHI/IG EeyH If }.]"IFJ'II/I ISl UeaNbHOM bubmmorexa [TOK
P PHYILIH UBL 11 https://m.edso0.ru/f30f43b6
KUAKOCTU
41 KonTtponbHas pabota no teme bubnunoreka [JOK
"3aKOHbI COXpaHEHUs1 B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butune npenacraBieHuii o npupoie
42 TerI10Thl. OCHOBHBIEC MOJIOKCHHUS bu6mmoreka [JOK

MKT. Iuddyszus. bpoyHosckoe
JIBYDKEHUE

https://m.edsoo.ru/b0a4445f
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Ctpoenue ra3000pa3HbIX, JKUIAKUX U

bu6mmoreka [{OK

43 . X
TBEpAbIX Tueﬂ APAKTEP ABIDKCHHA 1 https://m.edsoo.ru/c44d02e2
B3aUMOACUCTBHUA YaCTUI[ BCILICCTBA
Macca u pazMepsl MOJIEKYJT (AaTOMOB).
bub6mmoreka [{OK
44 KommuectBo BemecrBa. IlocTosanas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermnoBoe paBHOBECHE. bubnnorexa [JOK
[IIxana Henbcus https://m.eds00.ru/0070d493
bubmmoreka [{OK
46 P
CHICHHE 3314 https://m.edsoo.ru/1531aba5
bu6moreka [IOK
47 4 iras. I”
FICAJILHBIH Ta3. 1 a30BIC 3AKOHbL https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenpaeneeBa-Knanelpona. bubnuoreka [IOK
Pemienne 3amau https://m.edso0o.ru/8d12¢328
49 AOcoroTHas TeMIiepaTypa. 3akoH bubnuoreka [IOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UjieaqibHOM rase ¢ bubnuoreka [JOK
HOCTOSHHEIM KOJIMYECTBOM BEIIIECTBA https://m.edso0.ru/68878d51
I'paduueckoe npeacTaBiIeHHE
51 Hfog) OLIECCOB: i:{f)lTe Ma, H30X0pa bubmorexa HOK
pont ’ pMa, P, https://m.edso0.ru/1344327b
n3obapa
bubmuoreka [JOK
52 0] MKT
CHOBHOC YpaBHEHHC https://m.edsoo.ru/c8094721
bu6mmoreka [JOK
53 P
CHICHHC Sa/aT https://m.edso00.ru/10265a05
C 0 i
54 BASH ADCOTOTHON TEMICPaTypH https://m.edsoo.ru/c38af875

TepMO,HHHaMquCKOﬁ CHUCTEMBI CO
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CpPEeHEH KUHETUYECKOM dHEpruen
IIOCTYINATEIBHOIO TEIJIOBOIO
JIBUOKCHUS €€ YaCTHII

55 O06o01IeHre U CHCTeMAaTH3aIus bubnmoreka [JOK
3HaHui o teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonTponsnas pabora o teme bubnnorexa [JOK
"OcnoBst MKT" https://m.edsoo.ru/13adad59
TepmoanHaMuueckas cucrema.
3ananue BHEMIHUX ycnoBui 1uist T
CUCTEeMbI. BHeNIHHe U BHYTpEHHUE
57 napametpsl. [Tapamerpsr T/] cuctemsr bubmorexa OK
P P 24P P https://m.edsoo.ru/5f8d38a3
KaK CpeJIHHE 3HAUCHUS BEIMYMH,
OIMMCHIBAIOIINX €€ HA
MHKPOCKOTTMYECKOM YPOBHE
HyneBoe Havamo TepMoIuHaMUKH.
58 Camornpou3sBoiibHas penakcarus T /] bubmorera [IOK
P P https://m.edso0.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogenb ueaabHOTO Ta3a B
bu6mmoreka [JOK
59 TepMOJAMHAMUKE. Y CJIOBUS
5 https://m.edso0.ru/29355001
MIPUMEHUMOCTH 3TOW MOJIEIH
VYpaBuenune Menneneesa-Knaneiipona
60 U BBIPAXKEHUE TSI BHYTPEHHEN Bubmorexa OK
P yip https://m.edso0.ru/bal178d0
SHEPTHH
Bripaxkenue aisi BHyTpeHHEN SHEPruu
61 O0JTHOATOMHOTO HJIeaJIbHOTO Ta3a. bubnmuoreka [JOK
KBazucrarnueckue u HeCTaTUUECKUE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
62 OnemeHTapHas paboTa B bubnuorexa [IOK



https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15

TCPMOJUHAMHKE. Brruucienue
paboTsI 1o rpaduKy mnporecca Ha PV-
JararpaMmme

https://m.edso0.ru/741d5738

Temnonepenaya kak croco0

bub6mmoreka [{OK

63 HM3MEHEHHUS BHYTpEeHHEH sHeprun T
yIp P A https://m.edso0.ru/3d734561
cUCTeMbI O€3 coBepIlIeHUs PabOThI
64 KonBekuus, TEMmIOnpoBOIHOCTD, bubmmoreka [{OK
H3JIy4CHUE https://m.edso0.ru/157b54cd
KonnuecTBo TermnoThl. TenmoéMKoCcTh
65 Tena. YIeapHas U MOJIsipHas bubnuorexa [JOK
TEIIOEMKOCTH BeIlecTBa. Y IeabHas https://m.edso0.ru/7ba67355
TEIJIOTa CTOPAHMS TOTIJIMBA
66 Pacuér xonuuecTBa TEMIOTHI TPU bubnuorexa [JOK
Terionepeaaye https://m.edsoo.ru/ldb5ad4e
67 [Tonsarue 06 anrabaTHOM TIpoIIECcCe. bubmuorexa [JOK
[TepBrIil 3aKOH TEPMOAMHAMUKHI https://m.edso00.ru/d8098824
KonnuecTBo TeTUIOTH 1 paboTa Kak
. bu6mmoreka [JOK
68 Mepbl UI3MECHECHHS BHYTPEHHEH
https://m.edsoo.ru/b047alcd
sHepruu T/ cuctemsl
BTopoii 3ak0oH TepMOAMHAMUKY TSI
69 PaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [JOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [IpuHIMIBI AEHCTBUS TEIIOBBIX bubnuoreka [IOK
maruH. KIT/] https://m.edsoo.ru/2e945513
71 MaxkcumanbHoe 3Hauenue KITJ. Iuxn bu6mmoreka [JOK

Kapno

https://m.edsoo.ru/fe3857h9
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bu6mmoreka [IOK

12 Pemenne 3amau
A https://m.edsoo.ru/b3efal8b
DKOIOTUYECKHE ACIIEKTHI
73 HCIIOJIb30BAHUS TEIJIOBBIX bu6mmoreka [{OK
neurareneil. TennoBoe 3arpsa3HeHne https://m.edsoo.ru/9867aaa’
OKPYXKarOLIEn CpeJIbl
bubmmoreka [{OK
74 Pemenne 3amau
A https://m.edso0.ru/c8c70432
O000611IeH1E U CUCTEMATHU3AIIUS
75 3HaHui no teme "TepmoanHamMuka bubmorexa HOK
P ' https://m.eds00.ru/28d62b3f
TenmoBrle MaIIMHEI
KonTponbHas paborta no teme
76 "TepmoauHamuka. TeraoBbie bubnmorexa [JOK
P | ’ https://m.edso00.ru/1b6e26c5
MaIIIHHBI
[TapooOpazoBanre U KOHICHCAIIHSL.
bu6mmoreka [IOK
77 Hcnapenue u kuneHue. Y aenbHas
https://m.edso0.ru/6f8e6777
TEIJI0Ta MapooOpa3oBaHUs
HacplieHHble 1 HEHACBIIEHHEIE
napel. KauecTBeHHas 3aBUCUMOCTh
IUIOTHOCTHU U JaBJIE€HUS HACBIIIEHHOIO
78 napa oT TemIepaTypbl, UxX bu6mmoreka [JOK
HE3aBUCUMOCTE OT 00BbEMa https://m.edsoo.ru/f5c17d02
HACBIIIIEHHOTO Tapa. 3aBUCUMOCTh
TEMIEPATyphbl KHIICHUS OT JAaBIICHUS B
JKUIKOCTH
79 BrnaxxHocts Bo3ayxa. AGCOTIOTHASA U bubnuoreka [IOK
OTHOCHTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
80 Pemenne 3agau bu6mmoreka [JOK
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https://m.edso00.ru/18e95ff3

Teépnoe teno. Kpucramnmueckue u

81 amop(dHbIe Tena. AHU30TPOIHUS bubmorera [JOK
P ' P https://m.edsoo.ru/20a88a03
CBOMCTB KPHUCTAJIJIOB
[laBnenue U KpUCTATUIU3 AU
bubmmoreka [{OK
82 VYaenpHas TETUIOTA IUIABJICHHSL.
https://m.edsoo.ru/6ee91e9f
Cyo6numariust
Hedbopmaruu TBEPAOTO TENA.

83 Pactsoxenue u coxatue. CaBur. bubmmoreka [{OK
Monyns FOnra. [Ipenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmanuit
TermmoBoe pacmmpeHue KUIKOCTEN 1

84 TBEPIBIX TEN. AHTAPMOHU3M bubnuoreka [IOK
TEIUIOBBIX KOJeOaHU 4acTHUIl https://m.edsoo.ru/7ba5edf2
BEIIlECTBA

85 [IpeobpazoBanue 3HEprUU B (Pa30BBIX bubnuoreka [IOK
nepexoaax https://m.edso0.ru/97a0672f

bu6mmoreka [JOK

86 v 0

DABHCHHUE TEIDIOBOTO batauca https://m.edsoo.ru/ab1521fb
bu6mmoreka [JOK

87 P

CHICHHE saAad https://m.edsoo.ru/8ab7{40d
[ToBepxHOCTHOE HATSHKEHUE.

88 Kanunnspuelie sapienus. [laBienue bubmuoreka [JOK
M10J1 UICKPUBJICHHOM MMOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
xuakoctu. Popmyia Jlammaca
O06o01IeHne u cucTeMaTu3anus

o " bu6mmoreka [JOK

89 3HaHMMU 110 TeMe "ArperaTHble

cocTosHUs BeniecTBa. Ma3oBbie

https://m.edsoo.ru/0b52575¢
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nepexoinl"

KonTtposneHas paboTa 1o teme

bubmmoreka [{OK

90 "ArperatHble COCTOSIHHS BEIICCTBA.
P " n https://m.edsoo.ru/7dc2a739
@da3oBbIE IEPEXOBI
DneKkTpu3aius Tei U €€ MPOosIBICHUS.
OnexTpuyeckuil 3apsan. JIBa Buma
91 DJIEKT pnqecm/lx 3a I;z{of bubnmorexa LHOK
P P ] https://m.edsoo.ru/1aff445f
[IpoBOAHMKH, TUITIEKTPUKH U
TIOJTYTIPOBOAHUKHU
DIIEMEHTapHBIN SJIEKTPUYECKAN 3apsia.
92 3aK0H COXpaHEHUS ICKTPHUIECKOTO bubmorera [JOK
p p https://m.edsoo.ru/f49afd24
3apsa
93 B3aumopericteue 3apsnoB. Toueunsie bu6mmoreka [IOK
3apsnbl. 3akoH Kynona https://m.eds00.ru/445b7746
bu6mmoreka [IOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 DnekTpuyeckoe noJie. Ero neiictue bubnuoreka [JOK
Ha 3JIEKTPUYECKUE 3aPsi]Ibl https://m.edso0.ru/05c6bfal
Hanpsok€HHOCTB IEKTPUYECKOTO
noss. [IpoGHbiid 3apsia. Jluanm
N bubmuoreka [JOK
96 HaIpPsHKEHHOCTH DJICKTPUUECKOTO
https://m.edsoo.ru/3dac6957
nossi. OTHOPOTHOE AIIEKTPUUYECKOE
rmoJjie
[ToreHmanbsHOCTH
bu6mmoreka [JOK
97 3NEKTPOCTATUYECKOTO MoJsi. Pa3HOCTh

MOTCHIUAJIOB U HAIIPSIZKCHUC

https://m.edso00.ru/80021447
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[TorenumanpHas 3HEPTUs 3apsaaa B

98 3JEKTPOCTATHYECKOM II0JIE. bubnuorexa [JOK
[ToTeHnman 37IeKTPOCTaTUYECKOTO https://m.edsoo.ru/af5fa389
oJIst
CBs13b HANPSDKEHHOCTHU TIOJISI U

99 Aa3HOCTH ITOTEHIINAJIOB IS bubnmorexa LOK
p https://m.edsoo.ru/df7a6838
ANEKTPOCTATUUECKOTO OIS

100 [TpuHIMTT Cynepno3uiuu bubnuorexa [JOK
BIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfeda6c

bu6mmoreka [IOK

101 Pemenue 3ana

HHeHHe salat https://m.edso0.ru/5a582263

102 [Tosie Toueunoro 3apsiga. [Tose bubmuorexa [JOK
PaBHOMEPHO 3apsKEHHOM chepbl https://m.edsoo0.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO IO

103 00Bvémy mapa. [lone paBHOMEpHO Bubmmorexa [IOK

Y Hape- paBHONED https://m.edsoo.ru/f7a665ee
3apsKEHHONW OECKOHEYHOM! MI0CKOCTH

104 [IpoBOIHMKH B 3JIEKTPOCTATUYECKOM bubnuoreka [JOK
noJie. YcjaoBUe paBHOBECHS 3apsiJI0B https://m.edsoo.ru/32405eab

105 JMPAeKTpUKY U MOJYIPOBOJHUKH B bubnunoreka [JOK
3JIEKTPOCTATUYECKOM I10JIe https://m.edso0.ru/060ebab5
Konnencarop. D1eKTpo€MKOCTh

106 KOHJEHCATOPa. DIEKTPOEMKOCTD bubmorexa HOK

A pa. P https://m.edso0.ru/845b4f73
IJIOCKOTO KOHAEHCATOpa

107 [TapannensHoe coeqMHEHNE bubnuoreka [IOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7

108 [TocnenoBarenbHOE COEAMHEHHE bubmuoreka [JOK

KOHACHCATOPOB

https://m.edso00.ru/1e992920
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bu6mmoreka [IOK

109 €]
HEPTIL SAPBRCHTONG Korencatopa https://m.edso0.ru/73a34f18
bubmmorexa [{OK
110 Pemenwue 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBMKEeHHE 3apsyKEHHOM 4acTULBI B bubnuorexa [JOK
OJIHOPOJIHOM JJIEKTPUUYECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
O06o01enre U cucTeMaTu3arus
113 3HaHUH 10 TeMe "DIEeKTPUUIECKOe bubmorexa OK
| https://m.eds00.ru/5752603f
rnoJjie
114 KonTponbHas paborta o teme bubnuoreka [IOK
"Onexrpuueckoe noie" https://m.edsoo.ru/cefe90e9
Cuna toxka. [TocTosIHHBIN TOK.
115 VYcnoBus cymecTBOBaHUS bubmorexa [TOK
v https://m.eds00.ru/233311b5
MTOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa
116 Hcrounuku Toka. Hanpspxenue u 3/[C bubmorexa HOK
https://m.edso00.ru/0839a115
117 3akon OMa Jyis ydacTKa LEeTH. bubnunoreka [JOK
DIJIEKTPUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COIIPOTUBIICHUS
118 OJIHOPOJHOTO MPOBOJAHUKA OT €T0 bubnunoreka [JOK
JUTMHBI Y TJIOIIAAN OTIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceueHus
119 VY enbHOE CONMPOTHUBIICHHUE BEIIECTBA. bubnuoreka [JOK
Pemienue 3agau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, NapaieNbHOE, bu6mmoreka [JOK



https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
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CMCHIAHHOC COCANHCHUC ITPOBOAHNUKOB

https://m.edsoo.ru/236f7e07

Pacué€r pa3zBeTBIEHHBIX

bubmmoreka [{OK

121 i. 11
DJICKTPHHCCKUX TIeTien. HipaBiiia https://m.edsoo.ru/1794cf37
Kupxroga
bu6mmoreka [{OK
122 P
CHICHHE 3314 https://m.eds00.ru/3881b469
123 PaboTa anexTpuueckoro Toka. 3akoH bubnuorexa [JOK
Jxoymns —Jlenna https://m.edso0.ru/a3605c5¢
bubmmoreka [{OK
124 P
CHICHHE 3314 https://m.eds00.ru/6761bfOf
MOTTHOCTH JEKTPUIECKOTO TOKA.
125 TennoBast MOIITHOCTh, BBIJICIISIEMas Ha bubamorera LOK
B » BRI https://m.eds00.ru/99750a6f
pesuctope
bu6mmoreka [IOK
126 Peenne 3anas https://m.edsoo.ru/eb72fc24
127 OJIC u BHyTpEHHEE CONTPOTUBIICHUE bubnuoreka [IOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 115 MOJTHOM (3aMKHYTOM) bubmuoreka [JOK
AJIEKTPUYECKOM LIeTH https://m.edsoo.ru/221f40fb
bubnuoreka [JOK
129 P
CHICHHE 3a/aT https://m.eds00.ru/3580b679
bubmuoreka [JOK
130 MOIHOCTE HCTOHHHKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
13l Koporioe sampikarme https://m.edso0.ru/546f5632
132 KoHnpeHncarop B ienu nocTostHHOTO bubnuorexa [IOK

TOKa

https://m.edso0.ru/35368f3e
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bu6mmoreka [IOK

133 P
CHICHHE St https://m.edsoo.ru/4410cef0
134 Pemenue 3amau mo reme bu6mmoreka [{OK
"I[1oCTOSIHHBIN 37eKTpUYECKUi TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau mo teme bu6mmoreka [{OK
"IToCTOSIHHBIN 27eKTpUYECKUi TOK" https://m.edso0.ru/744261b8
136 Pemenue 3amau mo reme bubmmoreka [{OK
"IToCTOSIHHBIN 27eKTpUYECKU TOK" https://m.edsoo.ru/eb5d4687
O0600111eH1Ee U cUCTeMAaTH3ALINS
137 3HaHu# 1o TeMe "TlocTosTHHBIN bubmorexa OK
N " https://m.edsoo.ru/bfd7a050
ANEKTPUYECKHI TOK
138 KonTponbHas paborta no teme bubnuoreka [IOK
"IToCTOSTHHBIN ANEKTPUUECKUN TOK" https://m.eds00.ru/1885ddf1
DnexTpuyeckas mpoBOJIUMOCTh
139 a3JIMYHBIX BEUIECTB. DJIEKTPUUECKHI Bubmmorexa [JOK
p Hl ’ P https://m.edsoo.ru/da794295
TOK B MeTaytax. CBepXIpoOBOIUMOCTD
DJIEKTPUYECKHUI TOK B pacCTBOpax U
bu6mmoreka [JOK
140 pacriaBax 3JeKTPOJIUTOB. 3aKOHBI
https://m.edsoo0.ru/4b423491
Dapagest 15 IEKTPOTIU3a
bu6mmoreka [JOK
141 C) i i
HCKIPHHCCIIT TOR B résax. s https://m.edso0.ru/92d92f76
142 DNEKTpUUYECKUI TOK B BaKyyMe. bubnuoreka [IOK
Bakyymubie npu0Oopbl https://m.edsoo0.ru/2E+160
143 DNEeKTpUUYECKUN TOK B bubnuoreka [IOK
[OJIyIIPOBOAHUKAX https://m.edso0.ru/ab61c660
b K
144 [TorynpoBoAHUKOBBIE TPUOOPEI nommorexa L10

https://m.edso00.ru/83622200
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DuU3NYECKUN IIPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa U
HaIpPsDKEHUS B LIENU MIOCTOSIHHOTO
TOKa IIPY MTOMOIIM aHAJIOTOBbIX U
IU(GPOBBIX H3MEPUTEIBHBIX
puOopoB" wiH "3HAKOMCTBO C
uuppooit 1abopatopueil no (pusMKe.
[Ipumeps! u3mepenus Gu3nIecKux
BEJIMYMH IIPU TOMOILU
KOMITBIOTEPHBIX TaTYUKOB"

bu6mmoreka [{OK
https://m.edsoo.ru/5643ea56

146

®u3NYeCKUi IPAKTUKYM IO TEME
"N3yueHne HepaBHOMEPHOTO
JBUKEHHUS C LIEIBIO ONIPEIEICHUS
MI'HOBEHHOM CKOpOCTH"

bu6moreka [IOK
https://m.edsoo.ru/f6292f5f

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yckopeHus mpu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBMDKSHHUH 10 HAKJIOHHOM MJIOCKOCTH"
niu "Uccnenosanue 3aBUCUMOCTH
IyTH OT BPEMEHH MpHU
PaBHOYCKOPEHHOM JIBMOKEHUU"

bu6mmoreka [JOK
https://m.edsoo.ru/6960b6ef

148

DU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHs CBOOOIHOTO
najgenus" win "M3ydenue qBuxKeHus
Teja, OPOIIEHHOTO TOPU30HTAIILHO"

bubnuoreka [JOK
https://m.edsoo.ru/d1ea2402

149

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3ydyeHne qBUKEHUS Tea 110
OKPYKHOCTH C TIOCTOSIHHOU 10
MOJYJIIO CKOPOCThIO" MM

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514
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"UccnenoBanue 3aBUCUMOCTH
neprojia o0panieHus: KOHMYECKOTO
MasiTHUKa OT €ro mapameTpoB"

150

PuU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHue paBHOACHUCTBYIOIIEH
CHWJIBI IIPU JABMKEHUU OpycKa 1o
HaKJIOHHOM TJIOCKOCTH" WK
"[IpoBepka runoTessbl 0
HE3aBHCHUMOCTHU BPEMEHU JBUXKECHUS
Opycka 1o HaKJIOHHOM MIOCKOCTH Ha
3aJJaHHOE€ PACCTOSIHUE OT €r0 MacChl"

bubmmoreka [{OK
https://m.edsoo.ru/0b34db84

151

®u3NYEeCKU IPAKTUKYM IO TEME
"HccmeqoBanne 3aBUCUMOCTH CHIT
YIPYrOCTH, BOZHUKAIOIIUX B MPYKUHE
Y PE3MHOBOM 00pasIie, OT uX
nedopmarun” wim "M3yuenne
JIBUKEHUS CUCTEMBI TEJl, CBA3aHHBIX
HUTBIO, IEPEKUHYTOUN Yepe3 JErKUil
65oK"

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al
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DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue kodhduimeHTa TpeHus
10 BEJIMYUHE YTI0OBOro KO3 duimeHTa
3aBucumoctu Frp(N)" nnun
"HccnenoBanue IBMKEHUsI OpycKa 1o
HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
K03 dUIIMEHTOM TpeHHs" WK
"N3y4ueHne IBUKEHUS IPy3a HA Baly C
TpeHHeM"

bubnuoreka [JOK
https://m.edsoo.ru/b83b1607

153

Du3NYEeCKUH IPAKTUKYM I10 TEME

bu6nmoreka [JOK



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

"HccnenoBanue ycioBH paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KoHcTpyupoBaHue
KPOHIUTEHHOB U pacy€T CUII
ynpyroctu" wnu "U3yuenue
YCTOMYMBOCTH TBEPJOTO TEIIA,
HMMEIOIIEro IUIOIIa (b OTophI"

https://m.edsoo.ru/4a04f4f7

154

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena 1no
TOpMO3HOMY ITyTH" niu "M3Mepenune
CHWJIBI TSITH, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI ¥ MOIITHOCTH CHITBI
Tarn" win "CpaBHEHNE H3MEHEHNUS
UMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue COXpaHeHUs
HMMITYJIbCA IPU YIPYIrOM
B3aumoaecTeun" win "N3mepenne
KMHETUYECKOM SHEPTUU TeJa 110
TOPMO3HOMY ITyTH"

bu6mmoreka [IOK
https://m.edsoo.ru/856fb28e

155

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHne u30TepMUUECKOrO
mporecca (PeKOMEHI0BaHO
UCIO0JIb30BaHuE U(GPOBOI
naboparopun)" unu "Usyuenue
HM30XOPHOTO Mpoliecca” Win
"N3yuenne nu3obapHoro mpoiecca”
niu "IIpoBepka ypaBHEHUS
cocrosiHusA"

bubmuoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

DuU3NYEeCKUN IPAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07

"Usmepenue ynenbHOM
teroémkoctu'" unu "MccnenoBanue
rpoiiecca OCTHIBAHMSI BEIeCTBA" WU
"UccnenoBanue anmabaTHOTO
nporiecca" unu "M3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYIIIPHOTO B3aUMOICHCTBUS
U TEMIEPaTypbl KUIIEHUS )KUAKOCTEH"

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

157

@uU3NYECKU IPAKTUKYM I10 TEME
"N3yueHne 3akOHOMEPHOCTEN
WCIIapEHUs KUAKOCTEN" Wi
"U3mepeHue yaenbHOM TEIUIOTHI
iaBsieHus apaa" win "M3ydenune
CBOMCTB HACBHIIIEHHBIX APOB' WU
"U3mepenune abCOMOTHON BIAXKHOCTH
BO3/1yXa M OLIEHKAa MaccChl [1apoB B
nomMetieHuu". smepenue

ko3 duimenTa moBEpXHOCTHOTO
HATSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

DU3NYECKUH TPAKTUKYM 10 TEME
"HaGmroienne npeBpaieHus: SHEPTruu
3apsHKEHHOTO KOHIEHCATOpa B
SHEPTUI0 U3NYYSHHS CBETOIUO A" UITH
"N3yueHne npoTeKkaHus TOKa B LIENH,
coJieprKalle KoHaeHcaTop' uim
"Pacripeniennenue pa3HOCTH
MOTEHIMAJIOB (HANpPSHKEHUS) IpU
MOCJIE0BATEILHOM COETMHEHUHT
KOHJIEHCaTOpOB"

bubnuoreka [JOK
https://m.edsoo.ru/ec424377
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DuU3NYECKUN IIPAKTUKYM 110 TEME
"HccnenoBanue CMEILIaHHOTO
COEJIMHEHUS PE3UCTOPOB" UIIU
"N3mepenue yaenpHoro
CONPOTUBIIEHUS IPOBOJAHUKOB'" WK
"HNccnenoBanue 3aBUCUMOCTH CHIIBI
TOKa OT HAIPSDKEHUS JJIs JIaMITbI
HakajauBaHus"

bub6mmoreka [{OK
https://m.edsoo.ru/2b179d98
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@uU3NYECKU IPAKTUKYM I10 TEME
"Habmnronenune anextponusa" uimm
"U3mepenue 3apsa 0JHOBAIEHTHOTO
noHa" unu "HccnenoBanne
3aBUCHUMOCTH COTIPOTUBIICHUS
TEpMOpE3UCTOpa OT TemMnepaTyps!"
niu "CHSITHE BOJIBT-aMIIEPHOU
XapaKTepUCTUKH Aroaa"

bu6moreka [IOK
https://m.edsoo.ru/64b6e901

161

Peseprubiit ypok. O6001IeHNE 1
cUCTEeMaTH3allKs 3HAaHH 110 TeMe
"Kunematuka"

bu6mmoreka [JOK
https://m.edsoo.ru/ed017d93

162

PeseprubIit ypok. O6001IeHNE 1
cCUCTEeMaTH3allusl 3HAaHH 110 TeMe
"Jlmnamuka"

bu6mmoreka [JOK
https://m.edso0.ru/3149956b

163

PesepBuslit ypok. O600mIeHE U
CUCTEeMAaTH3allMsl 3HAaHHI 110 TeMe
"Craruka TBEpaoro rena"

bubnuoreka [JOK
https://m.edsoo.ru/0f9752ac

164

PesepBHsiit ypok. O600IeHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"3aKOHBI COXPAHEHHUS B MEXaHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/6c0df9cc



https://m.edsoo.ru/2b179d98
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PesepBHeiii ypok. O600IIeHNE 1
cCucremMatTu3sanus 3HAHUH 110 TEME

bu6mmoreka [{OK

165 1
"OCHOBBI MOJICKYJSIPHOKUHETUUECKOM https://m.edso0.ru/de148976
teopun"
PesepBubiit ypok. O60011eHNE 1
166 CHUCTEeMaTH3alMs 3HaHUH 10 TeMe 1 bubmmoreka [{OK
"TepmoauHamuka. TernaoBbie https://m.edsoo.ru/Obcc77cl
MaITHBI"
PesepBubIit ypok. O60011eHNE 1
167 CHCTEMAaTH3alMsI 3HAHUH 10 TeMe 1 bu6moreka [IOK
"ArperatHsle COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble IEPEXOBI"
Peseprubrit ypok. O6001eHNE 1
168 CI/ICTIe)MaTI/ISZP us 3HaHPII>I'Iu 0 TeMe 1 bubmorexa IOK
" B " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TT0JIE
Peseprubrit ypok. O6001eHNE 1
P P EH bu6mmoreka [IOK
169 CUCTEMATHU3AIINA 3HAHUH I10 TEME 1
" . . https://m.edsoo.ru/3cae6dal
[TocToSIHHBIN ATEKTPUUECKHUI TOK
PeseprubIit ypok. O6001IeHNE 1
170 CI/ICTI;MaTI/ISZp ust 3HaHPII>I'IH 0 TeMe 1 bubmmorexa [TOK
" B " https://m.edsoo.ru/cc7681d4
Toxu B pa3IMyHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I1O0 170 16

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

1. ®wuzuka: 10 knacc: yueOHuUK: 6a30BbIit ypoBeHs / I'.SI.Msikuies,
M.A IletpoBa, C.B.CrenanoB u np.- M.: [Ipocsemenne,2022

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. I'pomuesa O.U. Coopuuk 3anau no ¢pusuke. 10-11 kinaccel. M.: «Qx3amMen».
2020 r

2. lllnnoB B.®. ®uszuka. 10-11 xnaccel. [loypouHoe miianupoBaHue K y4eOHUKY
- Msikumesa I'. 4., Byxosuesa b.b. u ap. M.: «IIpocsemenue». 2019

3. PeiMkeBuu A.Il. ®usuka. 3amaunuk. 10-11 knaccel. M.: «JIpodax. 2018r. .
4. I'pomueBa O.M. Tematnyeckrue KOHTPOJIbHBIE U CAMOCTOSITEIbHBIE PAOOTHI 110
¢uzuke. 11 xkmacc. M.: «Ok3amen». 2022 r.

5. dusmka: peweHmne 3aaad Ha EM / C.B.BaxHunHa. — M.: 9kcmo, 2020

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1. ®enepanbHbIi LIEHTP

nH()OPMaIIMOHHO-00pa30BaTEIBLHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/

2. LIOP u pecypcsr o pusuke http://class-fizik.ru/astw.html

3. Kopmopanus «Poccuiickuii yueonux» https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-astronomiya/

4. I1OP u pecypcsl o ¢usuke http://class-fizik.ru/fizw.html

5. BuptyanbsHbie 1abopatopHbie paboThI 10 HU3UKE
https://efizika.ru/course/view.php?id=44

6. bubnuoreka — Bc€ mo npenmery «dusukay. — Pexxum nocryna:
http://www.proshkolu.ru

7. BugeoomnbITel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru
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