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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAsl KUIAKOCTb, WACAIBHBIM Ta3, TOUYCUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

YyeHMUYEeCKUMNn saKcnepummMeHT, nabopaTopt

W3mepeHne cwiibl TOKa M HANpsDKEHUS B LEMNH IOCTOSIHHOTO TOKa IIPH
MIOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1.aTKikHae m

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a1a4yll MEXAHHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MIHOBEHHAs CKOpPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CroxeHue nepeMenieHnil U CJI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIbHON TOUYKM OT BPEMEHHU U HX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOMCTBA W TEXHOJIOTMUECKHE TMPOIECChl: CIUIAOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

JdeMoHCTpauunnm.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nNepexoia i N3MEPEeHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHEHHE IyTEW, TPACKTOPHUM, CKOPOCTEH IBMIKEHUS OJHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

YYyeHUMUYeEeCKUN aKcNnepumMeHT, nabopaToptl

M3yyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHHS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue YCKOPEHMUS CBOOOJTHOTO MaICHUS (pEKOMEHJ0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OPOIIEHHOrO0 Tropu30HTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHue IBHKEHHUS Tella MO OKPY)KHOCTH C IOCTOSIHHOW IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. AdnHamnka.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTeNbHOCTH ['anmunes. HemHepuuanbHble CHUCTEMBI OTCUYETA (ONpENENIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspxkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJIHOTO MaJleHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

JdeMoOHCTpauyunn.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX LWIMHAPOB WIHM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

YYyeHUMYeCKUN aKcNnepumMeHT, nabopaTopt

N3mepenrie paBHOJAEHCTBYIOLIEH CUJ IPU JABUKEHUU OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3nHOBOM 00pasiie, OT ux AehOpMAITHH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBUCHMOCTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. CtratTumka TBEéEppoOro Tena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

JdeMoHCTpauyuunmn.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

YyeHMYeCcKUNn aKcnepumMeHT, nabopaTopt

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

TemMa 4Hbl 3cackxopaHeHMWA B MexaHWUKe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomMeHT umIynbca MarepuaibHOW TOUkHW. [IpencraBieHue o coxpaHeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJIHOTO Iapa (BHyTpH W BHe Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

JdeMoHCTpauyuunn.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3anmHble INpeBpallleHUs] KUHETHMYECKONM W IOTEHLMAJIbHOW JHEPrui IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEePruu Ipu CBOOOHOM MaJICHUU.

YyeHMUYEeCKUMNn saKcnepummMeHT, nabopaTopt

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TPEHUS.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. OCHOBHKIVMENM@AKROKPHOTEOPMUMN.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHOBckoe nBKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temrepatyp Llenabcusi.

Mopnenb uaeanbHOTrO Ta3a B MOJEKYJISPHO-KUHETUYECKOW TEOPUHU: YACTUIIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

["azoBpie 3akoHBl. YpaBHeHue MeHnneneeBa—Knanelipona. AOconoTHas
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEN MOCTYNATEeIbHOTO TEIJIOBOTO JIBHKEHHSI €€ YaCTHIL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

JdeMoHCTpauyuunmn.

Mopnenu ABUKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Y4YeHUNUYeCKNN 3KcNnepumeHT, nabopaTtoptl

HccnepoBanne mpoluecca yYCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECHUS IIPU
TEII000MEHE MEXKTy TOpsiueit U XOJIOAHOM BOIOM.

N3ydeHne H30TEPMUYECKOro Tporecca (PeKOMEHJ0BAHO MCIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3yuyenune nzobapHOTro Mpoiecca.

[TpoBepka ypaBHEHHS] COCTOSIHUS.

Tema 2. TepMoaguMHaAaMUKa. TennosBble

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

Ma l



HyneBoe Hauano TtepmoanHaMuku. (CamMompou3BOJIbHAS — pellakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHI:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENN: HU3Kasl KOHLUEHTPALMs YaCTHILI, BEICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
mpoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crmoco0  M3MEHEHHsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA I PABHOBECHBIX IPOLECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHUYECKOTO TOILIMBA JJIs
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

deMoHCTpauunmn.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CrniocoObl U3MEHEHHsI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnadaTHOro Npouecca.

KoMmbroTepHble MO/IENN TEMIOBBIX JIBUTATEIIEH.

YYyeHUMYeCcCKUN aKcNnepumMeHT, nabopaToptl

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. ArperaTtTHbEe COCTOSAHMWSA BeleC:

[TapooOpa3oBanue u KoHaeHcamwms. lcmapeHue W KurieHue. Y IelbHas
TEIJIOTa MapooOpa3oBaHus.

HacblllleHHbIE ¥ HEHAChIIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

Tsépnoe teno. Kpucramimueckue u aMmopdHbie Tena. AHU30TPONUS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacmupeHue KUIKOCTEH W TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHe. Koad@duIMeHT MOBEPXHOCTHOIO HATSHKEHUS.
Kanunnspasie siBnenus. J{aBieHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHHYecKue YyCTpOMCTBA W  TEXHOJOTUYECKHE MPOLECCHI:  KHUJIKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

deMoHCTpauunmn.

TermioBoe paciupeHue.

CBoiicTBa HACBIIIEHHBIX NTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipasie siBIeHuUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

YYeHNYEeCKNUN B3KCNnepumMeHT, nabdopaTtopt

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. QneKTpunyeckoe none.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHAJIEKTPUKA W TOJYHPOBOIHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MOJsA. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NO0JIA. CBA3b HANPSKEHHOCTH TOJIA U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsKEHHOro mo o0bémy Iapa. Ilosme paBHOMEpPHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DIeKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

JdeMoHCTpauunmn.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

YYeHNUYEeCKNUN sKopapaperLbe, paa@orT bl,

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsHKEeHMS ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

TemMa 2. TOCTOSAHHBLIWA d3N0eKTpPpUYUYECKNUR

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

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

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

fal}



PaGoTa snexrpuueckoro Toka. 3akon JIxoyms—JIena.

MONTHOCTh 3JIEKTPUYECKOTO TOKa. TerioBas MOIIHOCTb, BbIAE/sieMas Ha
pe3ucTope.

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

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTHUU.

JdeMoHCTpauunmn.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TOMEPEYHOr0 CEYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Tpssmoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

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

Y4YeHNnNYeCcCKNN 3KcnepumeHT, nabopaTtopl

HccnenoBanre CMEMIAaHHOTO COEIMHEHUS] PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANpPSOKEHUS MJIS  JIaMIIbI
HaKaJIUBaHMUSI.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCMMOCTH T0JIE3HOM MOIIIHOCTU MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. TOKU B pas3/NMWUYHBLIX cpepgax

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTH COINPOTUBIECHHUS METAUIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

JdeMoOHCTpauyunn.

3aBUCUMOCTB CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Y4HeHMNUYeCKNUNn 3K C MeoppyHwEeH Tp,a 6/moartbo, p an p a K

HaGmronenue anextpoiusa.

N3mepenue 3apsiia OTHOBAJIEHTHOTO MOHA.

HccnenoBaHue  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHUKH, OWOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Memnpep,meTHble MOHATMWN A, CBdAd3 aHHUBbBIE
N O 3 H a HBicHMME, HayyHbId (akT, TUNOTEe3a, (Pu3MUecKas BEIMYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Ma T e Ma T Veu@nue cucreMbl ypaBHeHuW. Jluneinas ¢yHKus,
napabosna, runepOona, ux rpaduku U cBoiicTBa. TpuroHomeTpudeckue (QyHKIHU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

b 1 0 N 0 wMexamrieckoe ABMKCHUE B KUBOHM mpupoae, nuddysus, ocMmoc,
TETNIOOOMEH JKMBBIX OPTraHM3MOB, TEIUIOBOE 3arpsi3HEHHE OKpY’KaloIIeW Cpesbl,
yTUiIn3anus OHOOPraHWYEeCKOrO TOIUIMBA JJs  BBIPAOOTKH  «TEIUIOBOW» W
AIIEKTPOIHEPTUH, IIOBEPXHOCTHOE HATSHKCHNUE U KalWJUIAPHBIC SIBICHUS B TIPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

XU M N SICKpPETHOE CTPOCHHE BEIIECTBAa, CTPOCHHWE aTOMOB M MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

e 0T p &mGYKHECTH BO3/1yXa, BETPBI, 0apPOMETP, TEPMOMETP.

T e X H 0 N1 pdobpamoBaHUE BUKEHUI C HCIOJB30BAHUEM MEXAHHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O
OBPA3OBAHUAIIMYHOCTHBIE PE3VJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHUS YueOHOTro npeamera «Dusuka» JoIKHbBI OTPakaTh TOTOBHOCTh U CIOCOOHOCTH
oOy4Jaronmxcsi PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHHUX YOEXKICHHM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHUICKOTO
00l1IeCTBa, PACIIMPEHHUE KU3HEHHOTO OIbITa U OMNbITA JACATEILHOCTU B MPOIECCE peaau3allid OCHOBHBIX HalpaBICHUN
BOCIIUTATEILHOU ESITEILHOCTH, B TOM YHCJIE B YaCTH:

rPa’kKIAHCKOT0 BOCTIMTAHMSA:

)l

1
1

C()OPMUPOBAHHOCTh TPAXKAAHCKOM MO3ULIUU O0OYy4YaloIIerocss KaKk AaKTUBHOTO W OTBETCTBEHHOIO YJI€HA
POCCHUICKOTO 00IIIECTBA;

NPUHATUE TPATULIUOHHBIX O0IEYEIOBEYECKHX T'YMAHUCTHUECKUX U JJEMOKPATUYECKUX LICHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JAESTENbHOCTh B HHTEpEcax TIpakJIaHCKOro oOIlecTBa, y4acTBOBaTh B
caMOyTNpaBJIeHUU B 00pa30BaTEIbHON OpraHU3aliHy;

YMEHHE B3aUMO/JICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMU B COOTBETCTBUH C UX (PYHKUMSIMU U HA3HAYCHHUEM;
TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOU NEATEIIBHOCTH.

MATPHOTHYECCKOI'0O BOCIIMTAHUA:

1
1

c(hOpMHUPOBAHHOCTH POCCUUCKON TPaKTaHCKOW MACHTUYHOCTH, MAaTPHUOTH3MA,
IIEHHOCTHOE OTHOIIICHUE K TOCYIapCTBEHHBIM CUMBOJIaM, JTOCTHXKCHHUSM POCCUUCKUX YUEHBIX B 00J1aCTH (PU3UKH H
TEXHUKE.

AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHMA:

1
1

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YMCJIE B AESTEILHOCTH YYEHOIO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIETO.



ICTETHYECCKOI'0O BOCIIMTAHUA .

1

9CTCTHYCCKOC OTHOIMICHUEC K MUPY, BKIIIOYaA 3CTCTUKY HAYYHOTI'O TBOPUCCTBA, IIPUCYILICTO (1)H3H‘ICCKOI>1 HayKe.

TPYAOBOTO BOCIIUTAHUS .

)l

1

MHTEpPEC K PA3IMYHBIM cdepaM NpoPecCHOHATBHON AESTeIbHOCTH, B TOM YHCJIE CBS3aHHBIM C (U3UKON |
TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiel mMpodeccuu W peann30BbIBATh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb U CLIOCOOHOCTH K OOPa30BaHUIO U CAMOOOPa30BaHUIO B 00JIaCTH (PU3UKU HA MPOTSHKEHUU BCEH YKU3HH.

IKOJOTHYECCKOT0 BOCIIMTAHUA

1
1

1

C(bOpMI/IpOBaHHOCTL AKOJIOTUYECKOM KYJIbTYPbI, OCO3HAHUC r7100aI5HOTO XapaKTepa S9KOJOTHICCKHUX HpO6JI€M;
IUNIAHUPOBAHUC MU OCYIICCTBJICHHUC I[GﬁCTBPIﬁ B Opr}I(aIOHIGﬁ Cpcac Ha OCHOBC 3HAHMUA ueﬂeﬁ YCTOI‘/JILII/IBOFO
Pa3BUTHA YCIIOBCUYCCTBA,

PaCcIMpPCHUC OIIbITa ACATCIBbHOCTH AKOJIOTHUECKOM HaIpaBJICHHOCTH Ha OCHOBC MMCIOIINXCS 3HAHUU T10 CI)I/I?,I/IKC.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

1
1

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3NUYECKON HAYKU;
OCO3HAHHWE IIEHHOCTH HAYYHOW JI€ATEeIbHOCTH, TOTOBHOCTh B MpOLECCe H3yYeHUs (U3UKH OCYIIECTBISThH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble Jjornueckue a1eiicTBUA:

)l

1
1
1

CaMOCTOATENLHO (POPMYJIMPOBATH U aKTYaIU3UPOBATH IPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

OTPENIEIIATH EJH ICSITEILHOCTH, 33]1aBaTh apaMeTPhbl U KPUTEPUU UX TOCTHKCHUS;

BBISIBJISIT 3aKOHOMEPHOCTH U TPOTUBOPEUUS B paCCMaTPUBAEMBbIX (PU3MUECKUX SBIICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS TPOOJIEMBbl ¢ y4€TOM aHajdu3a MMEIOIIMXCS MaTepUalbHBIX U HEMaTepUaTbHBIX

pPECYpCOB;



)l

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LENSM, OLECHHBATH PHUCKHU
MOCJIEICTBUM ACITEIIbHOCTH;

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

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

1
1

= =4 4 -

1

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOYEBBIMU TOHITHAMHU U METOJIaMU (PH3NIECKON HAYKH;

BJIAJICTh HABBIKAMU Y4EOHO-UCCIIEA0BATEILCKOM U MPOEKTHOM JESTEIHHOCTH B 00JaCTH (DU3UKHU, CTIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOWCKY METOJIOB PEIICHUS 3aJiay (PU3MUECKOrO COJEPKaHUSI, TPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS,

BJIAJCTh BHUJIAMH JICSITCIBHOCTH II0 TOJIYYCHUIO HOBOTO 3HAHWS, €r0 HMHTEPIIPETAIlMH, MPeoOpa3oBaHUIO M
MPUMEHEHUIO B PA3UYHBIX yUEOHBIX CHTyaIldsAX, B TOM YHCJIE MPH CO3JaHUU yYEOHBIX MPOEKTOB B 00JaCTH
busuKy;

BBISIBIIAITh TPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJIM3WpOBaTh 3a/lady, BBIIBUTATh TUIOTE3Y €€ pEIICHUs,
HAXOJIUTh apTYMEHTHI JIJIs JOKA3aTeILCTBA CBOMX YTBEPXKIACHUH, 3a1aBaTh TapaMeTPhl M KPUTCPUH PEIICHIS;
aHAM3UPOBATh MOTYYCHHBIC B XOJE PEIICHUS 3aJa4d PE3yJIbTaThl, KPUTHUYCCKH OIEHUBATh MX JTOCTOBEPHOCTb,
MIPOTHO3UPOBATh N3MECHEHHE B HOBBIX YCJIOBHSX;

CTaBUTH U (POPMYJIUPOBATH COOCTBEHHBIC 33]]a4l B 00pa30BaATEIIbHON JESITEIILHOCTH, B TOM YHCIIC TIPU U3YYCHUHU
busuKy;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCHUTD 3HAHUS TI0 (PU3HKE B MPAKTUICCKYIO 00JIACTh )KU3HEIEATSILHOCTH,

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTeiH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora ¢ unpopmanmeii:



1

BJIaJICTh HAaBBIKAMH IMOJIy4eHHUS WH(pOpMamuu (QU3NIECKOTO COACpKAHUS W3 HCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIISITh ITOUCK, aHAJIN3, CUCTEMATH3AIMI0 M HHTEPIPETAINi0 WHPOPMAITUU Pa3TUIHBIX
BUJIOB B (DOPM IIPE/ICTABIICHNS,

OLIEHHUBATh JOCTOBEPHOCTh HH(DOPMALIHH;

UCIIOJIB30BaTh CPEACTBA HHGOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJOTMH B PEHICHHH KOTHHUTHBHBIX,
KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 3aJad C COOJIIOJICHUEM TpEeOOBaHHMH SPrOHOMHUKH, TEXHUKH
0€30IMacCHOCTH, THUTHEHBI, PECYpCOCOCpPEKCHHS, TNPABOBBIX M JTHYSCKHX HOPM, HOPM HWH(GOPMAIMOHHOK
0e30I1aCHOCTH;

co3JaBaTh TEKCThI (PU3MUCCKOTO COJEpKaHUS B Pa3IUYHBIX (opmaTax ¢ yd4éTOM Ha3HAYCHUS HHPOPMAIMH H
I[EJICBOM ayIUTOPUH, BEIOMpAst ONTUMAIbHYIO ()OpMY IIPEICTABIICHUS W BH3yalIU3alliu.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBPISI:

= =4 -4 A A

OCYULIECTBJIATH OOLIEHUE HA YPOKaxX (PU3HKHU U BO BHE-YPOUHOU IESITEIIbHOCTH;

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

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOUKY 3PEHUS C UCIIOJb30BAHUEM SI3BIKOBBIX CPEJCTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOTHI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JCHCTBUU C y4€TOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH KaKJIOTO
YJIEHA KOJJIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOM JI€ATEIBHOCTH, OPTaHU30BbIBATh U KOOPAWHUPOBATh JEHUCTBHS IO €€ TOCTHKEHHUIO:
COCTaBJIATh IUIAaH JAEWCTBUM, paclpeiensirTh poJid ¢ YYETOM MHEHUH YYaCTHHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAXKJIOTO YYaCTHHMKA KOMaHAbl B OOIIMKA pe3ynbTaT Mo pa3padOTaHHBIM
KpUTEPUSIM;

npemjiaraTb HOBBIE TPOEKTHI, OLEHHWBATh HJAEH C TO3MLUUMUM HOBHU3HBI, OPUTHMHAIBHOCTH, IPAKTHYECKOU
3HAYUMOCTH;

OCYUIIECTBJISATh MO3UTHUBHOE CTPATErMYECKOE MOBEACHHE B PA3IMYHBIX CUTyalUsX, MPOSIBISATH TBOPYECTBO U
BOOOpaxkeHue, ObITh UHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeiCTBHSA



CaMoopraHmaum]:

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

CaMOCTOATEIIBHO COCTABIIATH IIJIaH PEIICHUs pACYETHBIX M KAYECTBEHHBIX 3a/1a4, IUIaH BBIIOJIHEHUS IPAKTUYECKON
paboThI ¢ yUETOM HMEIOLUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEIIOYTEHUM;

JaBaTh OLICHKY HOBBIM CHUTYaLUsIM;

paclIMpATh paAMKH Y4EOHOIO MPEAMETA HAa OCHOBE JIMYHBIX NMPEANOYTEHU;

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

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIULUU B 001acTU (PU3HUKH, MOCTOSHHO IOBBIIIATH CBOU
00pa3oBaTeNIbHBIN U KYJIbTYPHBIN YPOBEHB.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

)l
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1

J1aBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEIISIM;

BJIAJ€Th HABBIKAMHM IO3HABATENILHON pEPIEKCUM KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUNA M MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM;

UCITIOJIB30BaTh NPUEMBI pe(IeKCUHU TSl OUEHKH CUTYalllu, BIOOpA BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELIEHHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB JACATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3YyJIbTaTOB ACATEIBHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.

B mporecce moCcTHKEeHHS] TUYHOCTHBIX PE3YJIhTATOB OCBOEHUS MPOrpPaMMbl MO (PU3MKE IJIT YPOBHSI CPEIHETO OOIIero
oOpa3oBaHus y O0YYAIOIINXCS COBEPIIICHCTBYETCS AMOIIMOHATBHBIN UHTEIUICKT, MPE/IoIaralomuid ¢hopMUpOBaHHOCTD:

1

CaMOCO3HAHUS, BKJIKOYAIOIIETO CIOCOOHOCTh IMOHMMAaTh CBOE HMOLIMOHAIBHOE COCTOSHUE, BHJIETh HAIpPaBICHUS
pa3BUTHUS COOCTBEHHOM AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0e;



1 camMoperyjJdpoBaHMs, BKIKYAIOLICTO CAMOKOHTPOJb, YMCHHUC NPHUHHUMATh OTBCTCTBECHHOCTHL 34 CBOC IIOBCICHHUC,
CIIOCOOHOCTh AIAINTUPOBATHCA K SMOIIMOHAJIBHBIM U3MCHCHUAM U IIPOABIIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,

bl BHYTpeHHCﬁ MOTHUBAIIUU, BKJ'IIO‘-I&IOIHCﬁ CTpEMJICHNC K JOCTMIKCHUIO LS HW  YCICXY, OIITUMHU3M,
HHHUIIUATHUBHOCTL, YMCHHC HeﬁCTBOBaTB, HCXO0OA U3 CBOUX BOSMO)KHOCTGﬁ;

1 o>BMmIaruu, BKJ'IIO‘I&IOHICFI CIIOCOOHOCTh TMOHHUMATh OMOIMOHAJIBHOC COCTOAHHUC MAPYIUX, YYUYHUTBIBATH CIro IIpU
OCYHICCTBJICHUU O6H_IGHI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHUIO,

I COLMaJIbHBIX HABBIKOB, BKJIIOYAIOMIUX CIIOCOOHOCTh BBICTpanBaTb OTHOLICHUA C APYIrMMHU JIHOJAbMU, 3&60TI/ITBC$I,
IPOABJIATH HHTCPCC U pa3pCllaTb KOH(bJ]I/IKTI)I.

[NPEIAMETHBIE PE3VYJIbTATEI

K xonmy o6Oyuenus B 1 0 K /1 apenfe@Hpie pe3ysibTaThl Ha YIrIyOJE€HHOM ypOBHE JOJDKHBI OTpa)kaTh
c(OPMHPOBAHHOCTh Y 00YHAIOLIUXCS YMEHHMIA:

f MOHUMATH POib (PU3UKU B SKOHOMHUYECKOM, TEXHOIOTHUECKOM, IKOJIOTMYECKOM, COLMAIbHOM 1 3TUYECKOH chepax
JeSITEIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKU B COBPEMEHHOW HAyYHOM KapTHHE MHUpa, 3HaUCHHUE ONMHUCATEIbHOH,
CUCTEMATU3UPYIOIIEH, OOBSCHUTEILHONM M TPOTHOCTUYECKOW (YHKIMN (PU3NYecCKoil Teopun — MEXaHUKH,
MOJIEKYJISIPHOM (DU3UKUM W TEPMOJMHAMUKH, POJIb (PU3NYECKOM TEOpUH B (OPMUPOBAHMU MPEACTABICHUN O
(bu3MYecKoil KapTHHE MUPA;

f pasnuyYaTh yCIOBHUS MPUMEHUMOCTH MOeNel (U3MUECKUX Tell U MPOIECCOB (SBIICHUH): MHEpIIMATbHAS CHUCTEMa
oTcuéTa, aOCOJMIOTHO TBEPIOE TENI0, MaTepuaibHas TOYKa, PAaBHOYCKOPEHHOE ABM)KEHHE, CBOOOJHOE IaJieHUE,
abCoMIOTHO ynpyras Aedopmaiusi, abCOIIOTHO YIPYroe M aOCOJIIOTHO HEYIPYroe CTOJIKHOBEHHs, MOJIEIH Ta3a,
KUIKOCTU U TBEPIOTO (KPUCTAIUIMYECKOT0) Teja, WealbHbIA ra3, TOUCYHBIN 3apsiji, OTHOPOJHOE AJIEKTPUUECKOE
1oJIe;



pas3nuyaTh yCJIoBHs (TPaHMIIBI, 00JACTH) IPUMEHUMOCTH (DPU3MYECKUX 3aKOHOB, MMOHUMATh BCEOOIIUN XapakTep
dbyHIaMEHTATBHBIX 3aKOHOB U OTPAaHUYCHHOCTD MCIIOIH30BAHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBSICHATH MEXaHWYECKUE TPOIECCHI U SBJICHUSI, UCTIOIb3YsI OCHOBHBIE TMOJIOKEHUS W 3aKOHBI
MEXaHHUKH (OTHOCUTEIHHOCTh MEXaHUUECKOTO JBIKCHUS, (DOPMYJIbI KHHEMATHKHU PAaBHOYCKOPEHHOTO JBHYKEHUSI,
npeobpazoBanus [ammies a1 CKOPOCTH M IEepeMelleHus, 3akoHbl HBIOTOHA, MPUHIIUI OTHOCUTEIBHOCTH
["anuiiest, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKOU IHEPTUH, CBSI3b PAOOTHI
CUJIbl C M3MEHEHHEM MEXAHUYECKOW SHEpPruu, YCJIOBUS PABHOBECHS TBEPIOIrO Teja), MPU ATOM HCIOIb30BaTh
MaTeMaTHYECKOE BBIpAKEHHE 3aKOHOB, YKa3blBaTh YCIOBHS TNPUMEHUMOCTH  (DU3WYECKUX  3aKOHOB:
npeobpa3oBanuii ['anmuies, BTOPOrO W TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpAaHEHHUS HMITYJbca H
MEXaHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS,

aHaJM3UPOBATh U OOBSCHSITH TEIJIOBBIE MPOIECCH U SIBJICHUSI, UCTIOJIb3YsI OCHOBHBIEC mojioskeHuss MKT u 3akoHbI
MOJEKYJISIpHON (PU3UKKM U TEpMOJAMHAMUKHU (CBSI3b JABJICHUSI HJEATBLHOIO Ta3a CO CPEeAHEH KUHETUYECKOU
DHEPTUEH TEIUIOBOTO JBWKEHHUS M KOHIIEHTPAIMEHM €ro MOJIEKYJ, CBA3b TEMIIEPATYPbI BEIIECTBA CO CpPEIAHEU
KUHETUYECKOW SHEPTUEH TEIUIOBOTO JABHXKEHHSI €T0 YaCTHUIl, CBS3b JIABJICHUS HJICATBLHOTO Ta3a ¢ KOHIICHTpAUen
MOJIEKYJI U €ro TeMmmneparypoil, ypaBHeHue MenaeneeBa—KnanelpoHna, mepBblii 3aKOH TEPMOJUHAMHUKH, 3aKOH
COXpPaHEHHS PHEPTUU B TEIUJIOBBIX IMpPOIECCax), MPU 3TOM HCIOJIb30BaTh MAaTEMATHUYECKOE BHIPAXKEHHE 3aKOHOB,
YKa3bIBaTh YCIOBHS MPUMEHUMOCTH ypaBHeHUs MeHneneeBa—Knaneipona;

aHAJTU3UPOBaTh M OOBACHATH JJICKTPUYSCKHE SBJICHHS, WCIOJB3Yys OCHOBHBIC TIOJIOKCHHS M 3aKOHBI
NCKTPOAMHAMUKN  (3aKOH  COXPaHEHHUs JJICKTpUYECKOro 3apsnaa, 3akoH KylloHa, TOTEHIIMAIBbHOCTH
AIEKTPOCTATUYECKOTO TOJIsl, MPUHLMI CYNEPIO3ULHNN DIEKTPUUYECKUX TOJEH, MPU 3TOM YKa3bIBas YCIOBUSA
MPUMEHUMOCTH 3aKkoHa KyJioHa, a TakKe MpakTUYECKU BaKHbIE COOTHOLIEHHUS: 3aKOHbI OMa 71 ydyacTKa Lenu 1
JUISL 3aMKHYTOM dJIeKTpuueckou 1ienu, 3akoH Jlxoyms—Jlenna, mpaBuna Kupxroda, 3axonsr dDapanges s
AIEKTPOJIN3A);

OMUCHIBATh (PU3MUECKUE TPOLECCHl W SBJICHHS, MCIOJb3Ys BEIMYMUHBI: TEpPEMEIIeHUE, CKOPOCTh, YCKOPEHHE,
MMITYJIbC TE€JIa U CUCTEMBI TE€JI, CHUJIa, MOMEHT CHUJIbI, IABJICHUE, TOTCHI[MANIbHASL DHEPIUs, KHHETUYECKasi SHEPIrus,
MEXaHU4YeCKas dHEprus, padoTa CUIbl, IEHTPOCTPEMUTEILHOE YCKOPEHUE, CUJla TSHKECTH, CUJla YIPYroCTH, CUila
TPEHUSI, MOIIHOCTh, DHEPrUs B3aUMOJCUCTBHUS Teia ¢ 3emiéii BOMU3M €€ TMOBEPXHOCTH, DHEPTUs YNpyrou



nedopMaui MPY>KUHBI, KOJIUYECTBO TEIUIOTHI, a0CONIIOTHAs TemIeparypa Tena, paboTa B TEpMOJUHAMHUKE,
BHYTPEHHSISI HHEPTUsl HACaTbHOTO OAHOATOMHOIO Ta3a, paboTa HACalbHOTO Tra3a, OTHOCUTENIbHAs BIAXHOCTh
Bo31yxa, KIIJl nieanbHOro TEMIOBOrO JBUTATENS; SJIEKTPUUECKOE T0JIEe, HAPSHKEHHOCTD 3JEKTPUUYECKOTO MOJIA,
HANpsOKEHHOCTh TOJII TOYEYHOIO 3apsja WM 3apsDKEHHOIO I1apa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHLUAN
AJIEKTPOCTATUYECKOT0 TIOJIS, Pa3HOCTh IOTEHLMAJIOB, JJIEKTPOJIBMIKYIAs CUJA, CHJIAa TOKa, HaIpsDKEHUE,
MOIIIHOCTh TOKAa, 3JEKTpUYEeCKas €EMKOCTh IIOCKOTO KOHJIEHCATOpa, CONPOTHUBICHHE YYacTKa IEenu C
NOCJIENOBATEIbHBIM U MAapaJUIEIbHBIM COEUHEHUEM PE3UCTOPOB, FHEPTHUS FIEKTPUUECKOr0 MOJIsl KOHJIEHCATOPA;
OOBSICHATP OCOOCHHOCTH NPOTEKaHUS (PU3MUECKUX SIBJICHUI: MEXaHWYECKOE [BHKEHUE, TEIUIOBOE JIBUKEHHE
YacTULl BEUIECTBa, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JABIKEHUE, AUPPy3us, HCIApeHHe, KUIIEHUE WU
KOHJICHCAIMs, IUIABJICHHE W KPUCTAUIM3ALMs, HAIPaBICHHOCTh TEILIONEPENAadyH, JJIEKTpU3alus Tel,
HKBUMNOTEHIUAIILHOCTh TOBEPXHOCTH 3aPsHKEHHOTO MPOBOIHMKA;

MPOBOJUThH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMYUHBI OT JPYroil ¢ MCHOJIb30BAHUEM MPSIMBIX
U3MEPEHMM, MpU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHPOBATh pE3yJIbTAaThl IOJTYYEHHOW 3aBUCHUMOCTH
(¢u3nyeCKuX BEJIUYUH B BUJE I'paUKOB ¢ yUETOM aOCONIOTHBIX MOIPEUIHOCTEN M3MEPEHHM, JenaTh BBIBOABI MO
pe3yibTaTam UCCIeI0BaHuUs;

MPOBOJUTH KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEITUYUH, IPU 3TOM BbIOMPATh ONTUMAJIbHBIA METO] U3MEPEHUS,
OLICHMBATh a0COJIOTHBIE M OTHOCUTENbHBIE TOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUM;

OPOBOAUTH ONBITHI 1O NPOBEPKE MPEIJIOKEHHOW THMIOTE3bl: IUIAHUPOBATH SKCIEPUMEHT, CcOoOUpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, AHAJM3UPOBATH IOJYYEHHBIE PE3YyJbTaTbl M JEJaTh BBIBOJ O CTaTyce
MPEITI0KEHHON TUIOTESbI;

coO01aTh MpaBuja 0€30MacHOro TpyJa IPU NPOBEIECHUU HMCCIENOBAaHUN B paMKaxX Y4eOHOro 3KCIEpPUMEHTA,
OPAaKTUKyMa M Y4eOHO-UCCIIEOBATENLCKOM M MPOEKTHON AESITENbHOCTH C HCIOJb30BAaHUEM H3MEPHUTEITbHBIX
YCTPOKUCTB U J1a00paTOPHOTO 000PYAOBAHMUS;

peliath pacy€THHIE 3a/1a4 C SBHO 33JaHHOM U HESIBHO 3a/laHHOM (hHU3MUECKON MOJIEeNIbI0: Ha OCHOBAaHUM aHajIn3a
yCIJIOBUSI OOOCHOBBIBATh BHIOOP (PU3MYECKON MOJENH, OTBEYAIONIEH TpeOOBaHUSAM 3a/aud, TPUMEHATh (HOPMYJIbI,
3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (PU3UYECKUX TEOPHUIl MPU HUCHOJIb30BAHUU MATEMAaTHYECKHX METOJIOB



pelieHus 3a/ad, MPOBOJAUTH Pacdy€Thl HA OCHOBAHUM MMEIOIIUXCS JaHHBIX, aHAJIU3UPOBATh PE3YyJIbTAThl U
KOPPEKTUPOBATH METOAbI PEUICHHUS C YUYETOM MOJYYEHHBIX PE3yJIbTATOB;

pelaTh KauyeCTBEHHBIE 3a7auM, TPEOYIONIME NMPUMEHEHUS 3HAHUN W3 pa3HBIX Pa3leioB Kypca (DU3MKHU, a TaKkKe
WHTETpallid 3HAaHUU W3 JPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBHICTPAUBATh JIOTHYECKYIO IICMOYKY
pacCyXJeHUN ¢ ONOPOM Ha U3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (DU3NUYECKHUE SBJICHHUS;

UCIIOJB30BaTh TEOPETUYECKUE 3HAHUS JJIsI OOBSICHEHUS OCHOBHBIX MPUHIMUIIOB PabOThl H3MEPUTEIIBHBIX
MpUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJOTUUECKUX MPOIIECCOB;

MIPUBOJUTH MPUMEPHI BKJIAJa POCCHUUCKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE HAyKH, B OOBSCHCHHE
IIPOIIECCOB OKPY>KAIOIIET0 MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHaJM3UPOBATh M OIICHWBAThH MOCJCACTBUS OBITOBOM M MPOU3BOJACTBEHHON JEATEIBHOCTH YEIOBEKA, CBSI3aHHOM ¢
bu3nYecKUMHU MpoleccamMu, € TO3HUIMH HSKOJIOTHYECKOW O€30MacHOCTH, NPEACTaBICHUM O paliOHAIbHOM
MPUPOJIOTIOIB30BAHUY, & TAKXKE PA3yMHOM HCMOJB30BAHUU JTOCTUKEHUM HAYKH M TEXHOJOTHUM NJIsl JalibHEUIIero
Pa3BUTHSI YEIIOBEUECKOTO OOIIECTBA;

MPUMEHSTh Pa3iMyHbIe CHOCOOBI paboThl ¢ HH(popMaruerd (GU3NUEeCKOro CoACpKaHUS C HCIOJIb30BaHUEM
COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTUM, TPU H3TOM HCIOJIL30BaTh COBPEMEHHbIE HWH(OOPMAIIMOHHbBIC
TEXHOJIOTUU ISl TIOMCKa, TepepadOTKW U TPEAbSBICHHUS Y4YeOHOM W HAyYHO-TIOMYJSipHON HHGOpMAIUH,
CTPYKTYPUPOBAaHHS M HWHTEpPIpETarui WH()OpMaIuu, TOJYYCHHOW W3 PA3JIMYHBIX HCTOYHUKOB, KPUTHUYCCKH
aHaJU3UPOBATh MOJyYaecMyt0 HH(POPMAIINIO U OIICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMCIOIIUXCS 3HAHHM,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKA HH(POPMAITUH;

MPOSIBIISATh OPTraHU3AIMOHHBIE U MO3HABATEJIbHBIE YMEHHUS CaMOCTOSITEILHOIO MPUOOPETEHUs] HOBBIX 3HAHWI B
MIPOLIECCE BBIITOJIHEHMS IPOEKTHBIX M Y4€OHO-UCCIIEI0BATENCKUX PadoT;

paboTaTh B IPYIIE C UCIIOJHECHHEM Pa3IUYHBIX COIMATBHBIX POJICH, TIIAHUPOBATH PA0OTyY TPYIIIHI, PAITMOHAIEHO
pacipenensiTh IeITebHOCTh B HECTAaHIAPTHBIX CUTYAIUAX, aJIeKBAaTHO OIICHUBATh BKJIAJT KAXKIOTO M3 YYACTHHUKOB
TPYIIIIBI B PEIIEHNE PacCCMaTPUBAEMOU MPOOIIEMBI;

NpOSIBIIATH MOTHUBAIMIO K Oyaymield mnpodeCCHOHAIBHOM —JIEITENBHOCTH 1O  CIEIUATBHOCTAM  (PU3HKO-
TEXHUYECKOTO TIpoduIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie | IlpakTnueckue
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubmuorexa [JOK
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6 httos://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kitnematiia 10 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
22 Hurammica 10 https://m.edsoo.ru/7f41a4a6
N bubmuorexa [JOK
23 Cratiia TBEPAOrO TEIA > 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 https://m.edsoo.ru/7f41ada6
Hroro mo pazueny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnmoreka [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHN 5 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
3.2 Tepmoaunamuka. TernoBble MalIMHBI 20 1 httos://m.edsoo.ru/7f41a4a6
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 1 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

MEepEeXOIbl https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 49
Paznen 4. JIEKTPOANHAMUKA
bubmuorexa [JOK
41 Omextpiieckoe noe 24 https://m.edso0.ru/7f41a4a6
. . bu6mmoreka [IOK
4.2 IToCTOSHHBIN 3IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
43 ToxIt B pasmHeIX cpesax 0 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 54
Pasznen 5. DUBUUYECKHUN IPAKTUKYM
. bubmuorexa [JOK
>1 DUSHICCKII MPAKTHRYM 16 16 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 16
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Ne KoumnuectBo yacos
11/-11 Tema ypoka Beero Kourpoabnbie | IIpakTuyeckue Cpoxn
padoThI padoThI H3yqeHUsl KoppekTupoBka
1 ®wusuka — pyHAaMEHTAIFHAS HayKa O 1 2.09 - 6.09.24
pupojIe
5 HayuHblii MeTOI TIO3HAHUS U METOBI 1 2.09 - 6.09.24
UCCIIeIOBaHMS (PU3UICCKUX SBICHUI
OKCHEPUMEHT U TEOpHUs B IIPOLIECCE 2.09-6.09.24
3 Mo3HaHusI Mpupoabl. Habmonenne u 1
9KCIIEPUMEHT B (pr3uKe
4 Crioco6b! u3MepeHHs (PU3NYECKUX BETUUYUH 1 2.09 - 6.09.24
AOCOmIOTHAs U OTHOCUTEIbHAS 2.09-6.09.24
5 HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1
BEJIMYUH
MopenupoBanue B ¢pusuke. Poib u mecto 9.09 - 13.09.24
6 ¢buzuku B QOPMUPOBAHUHU COBPEMEHHOMN 1
HAay4YHOW KapTHUHBI MUPA, B MPAKTHIECKOU
NeATeIFHOCTH JIFOAeH
Mexanundeckoe aBmkeHne. CucreMma 9.09 - 13.09.24
7 otcuera. OTHOCUTETHLHOCTh MEXAHHYECKOTO 1

newkenus. [Ipsmast u oOpaTHast 3a1a9n
MEXaHUKU




Panuyc-BekTop MaTepuanbHOM TOUKH, €r0
MPOEKIIMU HA OCU KoopAuHAT. Tpaekropus.
ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJIUHAT

PaBHOMEepHOE NIPSAMOJIMHENHOE IBUKEHHUE.
I'paduueckoe onrcanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBHXKCHUS

9.09 - 13.09.24

9.09 - 13.09.24

10

CrnosxeHue nepeMelieHnii U CKOpPOCTeH.
Pewenne 3anau

9.09 - 13.09.24

11

HepaBnomepHoe nuxenue. MrooBeHHas
CKopocTh. Yckopenue. [IpsamonnHeiinoe
ABVIKCHUC C MTOCTOAHHBIM YCKOPCHHUEM

16.09 - 20.09.24

12

I'paduueckoe onucanue npsMOINHENRHOTO
JIBH)KEHUS C TOCTOSIHHBIM YCKOPEHHUEM

16.09 - 20.09.24

13

CBobOosiHOE MajzieHne. Y cCKopeHue
CBOOOJIHOTO Na/IeHusl. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BpPEMEHU U UX rpaduKu

14

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

15

KpuBonnHueiiHoe nBrxeHue. BHKeHHE 1O
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepnoa u wacrora.
L{eHTpOoCTpEMUTENBHOE U TIOJTHOE
YCKOpEHHUE

16.09 - 20.09.24

16.09 - 20.09.24

16.09 - 20.09.24

16

KonTponbhas pabota no teme
"Kunematuka"

23.09 - 27.09.24

17

IlepBs1if 3akoH HproToHa. MHEpIManbHbIE

23.09 - 27.09.24




CHCTEMBI OTCUETA. HpI/IHI_[I/Il'I
oTHocuTenpHOCTH ["anmmnes.
HCI/IHCpHI/IaHBHBIC CHCTEMBI OTCUETA

Cuna. PaBHozeicTBytomas cuna. Bropoit

23.09 - 27.09.24

18 3akoH Hrrotona. Macca
19 B3aumoneiictue ten. Tperuil 3aKkoH 23.09 - 27.09.24
Hsrotona
20 IIpuHuMn cynepno3uuuu cui. Pemenne 23.09 - 27.09.24
3a7]a4 Ha TPUMEHEHUE 3aKkOHOB HbproToHa
3aKOH BCEMUPHOIO TATOTEHUS. 30.09 -4.10.24
21 DKBHUBAJICHTHOCTh IPABUTAIIMOHHON U
WHEPTHOU MaccChl
29 Cuna TsKeCTH M yCKOpeHHe cBOOOIHOTO 30.09 -4.10.24
MaJICHUS
JIBrkeHE HEOCCHBIX TE H UX 30.09-4.10.24
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemepa
24 Cwuia ynpyroctu. 3akoH ['yka. Bec tena 30.09-4.10.24
Cuna tpenus. [Ipupona u BusbI cun 30.09 - 4.10.24
25 TpeHus. JIBUKEHHE B KUIKOCTH U Tas3e ¢
YYETOM CUJIBI COTIPOTUBIIEHUS CPEIbI
%6 [aBnenue. [ 'napocrarnueckoe AaBieHUE. 14.10 - 18.10.24
Cuna Apxumena
AOGCOTIOTHO TBEPAOE TEIO. 14.10- 18.10.24
27 [locrynarenbHOE M BpalaTeabHOE
JBU)KEHUE TBEPJOTO TEJIA
o8 MOMEHT CUJIbl OTHOCUTENIBHO OCH 14.10 - 18.10.24

BpaieHus. [1neqdo cuibl




29

CrnosxeHue cuil, IPUI0KEHHBIX K TBEPIOMY
teny. LleHTp TsxkecTH Tena. YcinoBus
paBHOBecHsI TBEPAOro Tesa. Busl
paBHOBECHS

30

Penrenue 3anau

31

KoHnTtponbHas padota mo teme "J{uHamuka.
Craruka TBepaoro tena'

32

Hmnynbc MaTepuanbHONU TOUKH, CUCTEMBI
MaTepualbHbIX ToUeK. LleHTp Mace
CHUCTCMbI MAaTCPHUAJIIbHBIX TOYCK. TeopeMa (6]
ABVOKCHUU LCHTPA MAaCC

14.10 - 18.10.24

14.10 - 18.10.24
21.10-25.10.24

21.10-25.10.24

33

HMHy.TII:C CHJIbl 1 USMCHCHUC UMITYJIbCa
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeaktuBHOE JABIOKEHHE

21.10- 25.10.24

34

MoOMEHT uMITysIbca MaTepPUAIIBHON TOYKH.
IIpencrasienue 0 COXpaHEHUH MOMEHTA
UMITYJIbCA B LIEHTPAJIBHBIX TOJIAX

35

Pemenue 3amau

21.10-25.10.24

21.10-25.10.24

36

Paborta cuiibl Ha MaJloM U Ha KOHEUHOM
nepemenieHuu. I'paguueckoe
npejcTaBieHne paboThl CHIIbL. MOIIHOCTh
CHUIBI

37

Kunernueckas sueprus. Teopema 00
M3MEHEHUU KHHETUYECKON YHEPTHH
MaTepHaIbHON TOUKH

38

[ToTeHIManbHBIE U HETTOTEHIINAIbHBIE
cuibl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

28.10-1.11.24

28.10-1.11.24

28.10-1.11.24




39

Tperbsa kocMudeckast cKopocTb. CBs3b
paboThI HENOTEHIMATIBHBIX CUJI C
VU3MEHEHHUEM MEXaHUYECKOM dHEPIrun
CUCTEMBI TeJI. 3aKOH COXPAHECHHUS
MEXaHUYECKON IHEPIUn

40

VYpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHeHnue bepHyium 1 ueabHOM
KUJKOCTH

28.10-1.11.24

28.10-1.11.24

41

KoHnTpomapHas padora 1o Teme "3aKoHbI
COXpaHEHHUs B MeXaHHKe"

4.11-8.11.24

42

Pa3BuTue npencraBieHuid 0 Ipupoe
ter1oTel. OcHoBHBIE noJioxkenust MKT.
Huddysus. bpoyHoBCcKOe IBUKEHHE

4.11-8.11.24

43

CTpOCHI/Ie F33006p83HHX, KHUIKHUX U
TBEPALIX TCII. XapaKTep ABUMIKCHUA U
B3aUMOJCHCTBHUS YaCTHUII BEIIECTBA

44

Macca u pazMepsl MOJIEKYI (ATOMOB).
KomnuectBo BemecTBa. [locTosunas
ABoraapo

45

Temneparypa. TemnoBoe paBHOBecHE.
[lkana [enbcust

46

Pemenue 3amau

47

Nneanbublil ra3. 'a30BbIe 3aKOHBI

48

VYpasaenue Menneneesa-Knaneiipona.
Pewenne 3anau

49

AbGcomoTHas TeMieparypa. 3aKoH
HanbroHa

50

I/I30np0ueccm B UACAJIbBHOM ra3€ C

4.11-8.11.24

4.11-8.11.24

4.11-8.11.24

11.11-15.11.24
11.11-15.11.24
11.11-15.11.24

11.11-15.11.24

11.11-15.11.24




IIOCTOAHHBIM KOJIMYECTBOM BCIIICCTBA

51

['paduueckoe npeacTaBiIcHue
U30TIPOIIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52

OcnoBHoe ypaBHeHne MKT

53

Penrenue 3amau

54

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJMHAMHYECKON CHCTEMBI CO CpeHe
KMHETUYECKOW SHEPTUel MOCTYNaTeIbHOrO
TEIJIOBOTO JIBMKEHUS €€ YaCTHUIl

55

O000111eHrEe U cUCTEMAaTU3ALMS 3HAHUI 110
teme "OcuoBet MKT"

56

KonTponsHas padora o teme "OCHOBBI
MKT"

25.11-29.11.24

25.11-29.11.24
25.11-29.11.24
25.11-29.11.24

25.11-29.11.24

2.12-6.12.24

57

TepmoauHaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycinoBul s T/ cuctemel.
BremHue u BHyTpEeHHUE ITapaMeTpBl.
[Tapamerpsl T/] cuctemsl kak cpegHue
3HAYCHUS BEINYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOAMHAMUKH.
Camonpon3sBodbHas penakcanus TJ]
CHCTEMBI K TEINIOBOMY PAaBHOBECHIO

59

Mogaenb naeaabHOro ra3a B
TEpMOJMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOU MOJEIN

60

YpaBuenue Menaeneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUu

2.12-6.12.24

2.12-6.12.24

2.12-6.12.24

2.12-6.12.24




61

Bripaxkenue aJisi BHyTpeHHEU SHEprun
OJIHOATOMHOTO HJI€aJIbHOIO Trasa.
KBazucrtarnueckue U HecTaTUYECKHE
MIPOLIECCHI

62

DrnemeHTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-nuarpamme

9.12-13.12.24

9.12-13.12.24

63

Tennonepenava kak crocod W3MEHEHUs
BHyTpeHHel sneprun Tl cucremsr 6e3
coBepIIeHHs paboThI

9.12-13.12.24

64

KouBek1usi, TenionpoBoAHOCTb,
U3Iy4eHUE

9.12-13.12.24

65

KommaectBo Tennorsl. TemroéMKOCTE Tea.
YaenbHas ¥ MOJISIpHAS TEINIOEMKOCTH
BEIECTBA. Y IeJIbHAS TEIUIOTA CTOPAHUS
TOILIMBA

66

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaye

67

[TonsiTre 06 agnabaTHOM Mpoiiecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU

68

KonnyecTBo TemioTs! U paboTa Kak Mephbl
U3MEHEHUS BHYTpeHHEN dHepruu T/1
CHUCTEMBI

69

BTopoii 3ak0H TEpMOAMHAMUKY JIS
PAaBHOBCCHBIX 1 HCPABHOBECHBIX
npoueccoB. HeoOpaTtumocTs TpUpoIHBIX
IPOLIECCOB

9.12-13.12.24

16.12 - 20.12.24

16.12 - 20.12.24

16.12 - 20.12.24

16.12 - 20.12.24

70

[TpuHIMIIBI AEHCTBUS TEIJIOBBIX MAIIWH.

16.12-20.12.24




KT

71

Maxkcumanbroe 3Haueraue KITJI. Ilukn
Kapno

72

Pentenue 3anau

23.12 - 30.12.24

23.12 - 30.12.24

73

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS
TEIJIOBBIX ABUrarTeieii. Temiosoe
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl

74

Pemenue 3amau

75

O060011IeHNE U CUCTEMATU3AIUS 3HAHUH 110
teme "Tepmonunamuka. TemnnoBbie
MAaIITuHE!"

76

KonTponbHas padoTa 1o teme
"Tepmonunamuka. TermioBbie MaTUHbL"

77

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue. Y nenpHas TEIIOTa
napooOpa3oBaHus

23.12 - 30.12.24

23.12-30.12.24
23.12-30.12.24

8.01-10.01.25

8.01-10.01.25

78

HaCI)IHIeHHI)IG M HCHACBIIICHHBIC I1aphI.
KadgecTtBeHHAas 3aBUCHMOCTD INIOTHOCTH U
JaBJICHUS HACBINICHHOTO Iapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT
00BEMa HACBIIICHHOT'O I1apa. 3aBHCHMOCTD
TEMIICPATYPhbI KUIICHUA OT JABJICHUA B
KHUAKOCTHU

79

BrnaxHocTs Bo31yxa. AGCONMIOTHAS U
OTHOCHUTEJIbHAS BIAKHOCTh

80

Pemenue 3amau

81

TBépnoe teno. Kpucramimueckue n
amop¢Hble Tera. AHU30TPONUS CBOMCTB

8.01-10.01.25

8.01-10.01.25

8.01-10.01.25
13.01-17.01.25




KpUCTaJlJIOB

82

[InaBnenne n KpucTaJuiu3anusi. YILCJ'IBHaSI
TCIIJIOTA ITJIaBJICHU . CY6JII/IM3HI/I$[

83

Hedbopmaruu TBEpAOTO Tena. PacTskeHue
u cxkarue. Casur. Moayns FOnra. Ipenen

yrnpyrux aedopmaruii

84

TermoBoe paciiupeHue XKUAKOCTEN U
TBEPABIX Tel. AHTAPMOHHU3M TETIOBBIX
KOJICOAHUI YaCTHII BEIIECTBA

85

[IpeobpazoBanue sHeprun B (ha30BBIX
nepexojax

86

YpaBHeHUE TEIJIOBOTO OanaHca

87

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHE. KanmsspHbie
saBJieHUA. /aBieHne noa UCKpUBIEHHON
MOBEPXHOCTHIO XKuaKoCcTH. Dopmyna
Jlammaca

13.01-17.01.25

13.01-17.01.25

13.01-17.01.25

13.01-17.01.25

20.01-24.01.25
20.01-24.01.25
20.01-24.01.25

89

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3oBbIe IEPEXOBI"

20.01-24.01.25

90

KonrtponbHas pabora no reme "ArperaTHbie
cocTosiHuA BemecTa. Pa3zoBble NEPEXOabI"

20.01 -24.01.25

91

DneKTpu3anus Tei U €€ MposiBICHUSI.
DnekTpuueckuii 3apsia. /[Ba Buna
ANEKTPUUECKUX 3apsiioB. [IpoBoaHMKH,
JUADJIEKTPUKH U MOJYIIPOBOJHUKHU

92

DeMeHTapHbIN NEKTPUIECKUNA 3apsil.
3aKOH COXpaHEHUs AIEKTPUIECKOTO 3apsa

27.01-31.01.25

27.01-31.01.25




B3aumoneiictBue 3apsaoB. ToyeuHbie

27.01-31.01.25

93 3apsiabl. 3akoH Kynona
94 Pemenue 3amau 27.01-31.01.25
95 Onektpuueckoe notie. Ero neiicteue Ha 27.01-31.01.25

DJIEKTPUYECKHE 3apsi bl

Hanpspk€HHOCT 37IEKTPUYECKOTO MOJIA. 3.02-7.02.25
96 [TpoOHebIi 3aps. JInHUKM HaNPSHKEHHOCTH

INEKTpUYECKOro nosst. OqHOpOIHOE

DJIEKTPUYECKOE I10JIE

[ToTeHIManbHOCTh MIEKTPOCTATUYECKOTO 3.02-7.02.25
97 noJsi. Pa3HOCTh MOTEHINAIOB U

HaIIpsKEHUE

[ToreHunanpHas SHEPrUs 3apsiia B 3.02-7.02.25
98 AJIEKTpOCTaTUYECKOM TMosie. [loreHnnan

DJIEKTPOCTaTUYECKOTO IOJIA

CBs13b HaPSKEHHOCTH MOJISL U Pa3HOCTH 3.02-7.02.25
99 MMOTEHLUAJIOB IS DJIEKTPOCTATUYECKOTO

IO
100 IIpuHIUII CYNIEPIIO3UIINH DIIEKTPUUECKUX 3.02-7.02.25

rnoneu
101 Pemenue 3amau 10.02 - 14.02.25
102 ITone Toyeunoro 3apsana. Ilone paBHOMEpHO 10.02 - 14.02.25

3apsHKEHHOMN cdepsl

[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY 10.02 - 14.02.25
103 mrapa. [lone paBHOMEpHO 3apsyKEHHOU

0ECKOHEUHO! TIOCKOCTH
104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE. 10.02 - 14.02.25

VYcnoBue paBHOBECUS 3aps/I0B




JIMdNIeKTpUKY ¥ OJTYIPOBOAHUKY B

10.02 - 14.02.25

105
3JIEKTPOCTATHYECKOM I10J1€
Konaencarop. D1eKTpoEMKOCTh 24.02 - 28.02.25
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INTIOCKOTO
KOHJIEHCaTopa
107 [TapaymenpHOE COETMHEHNE KOHICHCATOPOB 24.02 - 28.02.25
108 ITocaenoBaTenbHOE COEIUHEHNE 24.02 - 28.02.25
KOHJIEHCAaTOPOB
109 DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa 24.02 - 28.02.25
110 Pemenue 3amay 24.02 - 28.02.25
111 JIBro>keHue 3apsKEHHOW YacCTHUIIbI B 3.03-7.03.25
OJIHOPOJIHOM 3JIEKTPUYECKOM I10JIe
112 Pemenue 3amay 3.03-7.03.25
113 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110 3.03-7.03.25
TeMme "DnekTpuueckoe nosue"
114 KonrponbHas pabora no reme 3.03-7.03.25
"DnexkTpuueckoe mnosie"
Cuia Toka. [TocTossHHBIN TOK. Y CIOBHS 3.03-7.03.25
115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUIECKOTO TOKA
116 Ucrounuku Toka. Hanpsixenue u 3/1C 10.03 -14.03.25
117 3axon OMa a1 yyacTKa LemnH. 10.03 -14.03.25
DIIEKTPUYECKOE CONIPOTHUBIICHHE
3aBUCHUMOCTh COIPOTUBIIEHUS OJJHOPOIHOTO 10.03 -14.03.25
118 MPOBOJHUKA OT €T0 JUIMHBI U TUIOIIAIHA
MOTIEPEYHOTO CEUCHUS
119 VY enpHOE CONPOTUBIIEHHUE BEIIECTBA. 10.03 -14.03.25




Penrenue 3anau

HOCJIC,I[OB&TCJ'IBHOC, napajji€JIbHOC,

120 CMEIIaHHOE COCTUHEHNE ITPOBOTHUKOB .

121 PacuéT pa3BeTBIEHHBIX SJIEKTPUUECKHUX 1
nenei. [IpaBuna Kupxroga

122 Pemenue 3amau 1

123 PaboTa snekrpruyeckoro Toka. 3aKoH 1
xoyns —Jlenna

124 Pemenue 3amay 1
MOITHOCTP JEKTPUUYECKOTO TOKA.

125 TemnoBast MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucTope

126 Pemenue 3amay 1

127 OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE 1
HMCTOYHHKA TOKA

128 3akon OMa aJis TOTHOM (3aMKHYTOM) 1
AIEKTPUYECKOM LETH

129 Pemenue 3amau 1

130 MoIHOCTh HCTOYHHKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 KoHnneHcaTop B 11enu mocTOSTHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3agau mo Teme "IlocTOSHHBIN 1
ANEKTPUUECKUI TOK"

135 Pemenne 3agau mo treme "IlocTOSHHBIN 1
ANEKTPUUECKUI TOK"

136 Pemenue 3amau nmo treme "IlocTOSIHHBII 1

10.03 -14.03.25

17.03 - 21.03.25

17.03 - 21.03.25
17.03 - 21.03.25

17.03 - 21.03.25
17.03 - 21.03.25

24.03 - 28.03.25
24.03 - 28.03.25

24.03 - 28.03.25

24.03 - 28.03.25
24.03 - 28.03.25
31.03-4.04.25
31.03-4.04.25
31.03-4.04.25
31.03-4.04.25

31.03-4.04.25

14.04 - 18.04.25




AIEKTPUYECKHUM TOK"

137

O0001eHre U cucTeEMaTU3aLMs 3HAHUI 110
teme "TloCTOSIHHBIN AIEeKTPUUECKUA TOK"

138

KonTponbhas pabota no teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

DJeKTpuUYecKasi MPOBOJUMOCTh Pa3IMYHBIX
BEILIECTB. DJICKTPUUYECKUH TOK B METasiax.
CBepXIpoBOAMMOCTD

140

DJIEKTPUUYECKHI TOK B pacTBOpax U
paciuiaBax 3JeKTpoauToB. 3akoHbl Dapanes
JUISL 3JIEKTPOIU3a

141

DneKTpuuecKuil Tok B razax. [lnazma

142

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

14.04 - 18.04.25

14.04 - 18.04.25

14.04 - 18.04.25

14.04 - 18.04.25

21.04 - 25.04.25
21.04 - 25.04.25

143

DNEKTPUUECKUH TOK B OJIYIPOBOJHUKAX

144

[TonynpoBoaHKUKOBBIE TPUOOPHI

145

Pu3nYecKuil TPaKTUKYM 110 TEME
"M3MepeHune cuiibl TOKa U HAMPSKEHUS B
e TOCTOSTHHOTO TOKA MPH MTOMOIIN
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIHEHBIX
npu6opoB" uiK "3HaKOMCTBO ¢ U(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MIPU
MOMOIIIM KOMITBIOTEPHBIX IaTYUKOB"

146

Pu3n4eCKuil IPAKTUKYM I10 TEME
"M3y4eHre HepaBHOMEPHOTO JBUKEHUS C
LETbI0 ONPEAEIICHUS MTHOBEHHOM
ckopocTH"

21.04 - 25.04.25
21.04 - 25.04.25
21.04 - 25.04.25

28.04 - 2.05.25




147

DuU3nYeCcKui MPAKTUKYM 10 TEME
"U3MepeHune yCKopeHus pu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBUSKEHUH 10 HAKJIOHHOM TJIOCKOCTH'" MIIH
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BPEMEHU MIPU PABHOYCKOPEHHOM
nBHKeHun"

28.04 - 2.05.25

148

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHus cBOOOIHOIO
nageHus" win "M3yyeHue nBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

28.04 - 2.05.25

149

Ou3nyecKuil MPakTUKYM 0 TEME
"N3y4yeHue OBUKEHHSI TeJa 0 OKPYKHOCTH
C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO" MITN
"UccnenoBanue 3aBUCUMOCTH TEpUOa
oOpareHusi KOHMYeCKOro MasiTHUKA OT €Tr0
napamerpoB"”

28.04 - 2.05.25

150

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3MepeHne paBHOAECHCTBYIOIIEH CHITBI
U JIBUKEHUH OpyCKa IO HaKJIOHHOM
wiockocTn" win "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHHU JIBUKEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTostHUE OT €ro Macchl”

151

Pu3nUecKuil IPAKTUKYM 110 TEME
"HUccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BOSHUKAIOUIUX B IPYKUHE U
pe3uHOBOM 00pasiie, oT ux aedopmamun”
win "M3yuenue IBUKEHUS CUCTEMBI Tell,

28.04 - 2.05.25

5.05-9.05.25




CBSI3aHHBIX HUTBIO, IEPCKUHYTOM Yepes
JIErkuii 0JI0K"

152

DuU3nYeCKU MPAKTUKYM 110 TEME
"Nzmepenue koddduireHTa TpeHus mno
BEJIMYMHE YTIIIOBOTO Ko duiimenrta
3aBucuMoctu Frp(N)" wu "UccnenoBanue
JBIDKEHUS OpyCKa 110 HaKJIIOHHOM
TUIOCKOCTH C IEPEMEHHBIM

ko3P dunmentom Tperus” uian "M3yuenne
JBUKEHHS TPy3a Ha BaLy C TpeHUEM"

5.05-9.05.25

153

Pu3n4ecKuil NPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUil paBHOBECHS
TBEPJOTrO TEJIa, UMEIOILIETO OCh BpaleHus"
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cuit ynpyroctu" win "U3yuenue
YCTOMYMBOCTHU TBEPJIOTO TEJa, UMEIOILETO
TJIOIIA/h OTIOPHI"

5.05-9.05.25

154

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3MepeHne UMItysibca Tena mno
TopMo3HOMY TTyTH" Ui "VI3Mepenune cuibl
TATHU, CKOPOCTH MOJAEIH JIEKTPOMOOUIIS U
MOIIHOCTH cuiibl TArH" win "CpaBHEHHE
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cunbl" nin "MccnenoBanue coxpaHeHUs
UMITyJIbCa IPU YIIPYyroM B3auMoaencTsun"
iy "M3MepeHne KNHEeTHYECKON YHEPTUH
TeJa 10 TOPMO3HOMY ITyTH"

5.05-9.05.25

155

®u3NYecKuil TPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUYECKOTO Mpoliecca

5.05-9.05.25




(pEeKOMEH/I0BaHO HCIIOJIb30BAHHE
nudposoii 1adoparopun)" win "Uzyuenue
M30X0pHOTO Mnpouecca” unu "N3yuenue
n3zobapHoro nporecca” uinu "[Iposepka
ypaBHEHUS COCTOSIHUS"

156

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" i
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemiecta" unu "MccnenoBanue
aauabaTHoro npouecca” uin "M3ydenue
B3aMMOCBSI3H SHEPTUU MEXKMOJIEKYISPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPHI KUTICHUS
JKAIKOCTENR"

157

Ou3nyecKuil MPakTUKYM 0 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
)kuakocreit" win "M3mepenue yaenbHOU
TETIOTHI TIaBJIeHus Jbpaa" win "U3yuenue
CBOICTB HACBIIIEHHBIX NapoB" WU
"N3mepeHne abCOMOTHOM BIaXXHOCTU
BO3/lyXa 1 OLIEHKA MacChl IapoOB B
nomerienun". Msmepenue korppuimenta
MOBEPXHOCTHOT'O HATSKEHUS

158

Du3NYEeCKU IPAKTUKYM I10 TEME
"HabmtoieHue npeBpalieHus SHEPruu
3apsKEHHOr0 KOHJIEHCATOPa B SHEPTUIO
n3nydeHus ceeroauona’ win "M3yduenue
MPOTEKaHUA TOKa B LIETH, COJEpKaIIEH
KoHAeHcaTop" unu "Pacnpenenenue
PA3HOCTH MOTEHIMATIOB (HAPSKEHUS) IPU

12.05 - 16.05.25

12.05 - 16.05.25

12.05 - 16.05.25




[IOCJIEI0BATEILHOM COEAUHEHUN
KOHJICHCATOPOB"

159

DuU3nYeCKU MPAKTUKYM 110 TEME
"UccneqoBaHue CMENIAHHOTO COSTUHEHUS
pesuctopoB” win "M3MepeHue yienbHoro
COIPOTUBIICHUS IPOBOJHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT
HaIpPSKEHUs JUIsl JIAMITbl HaKaJTuBaHUs "

12.05 - 16.05.25

160

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue annektponuza’ win
"N3mepeHnue 3apsiia 0JHOBAJIEHTHOIO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTU
COTPOTUBIICHUS TEPMOPE3UCTOPA OT
temriepaTypbl” unu "CHATHE BOJBT-
aMIIEpPHOM XapaKTEepUCTUKHU auoaa"

161

PesepBHslit ypok. O60011eHNE U
CUCTEMAaTH3aIHsl 3HAHHUH 110 TeMe
"KunemaTuka"

162

Peseprubiit ypok. O600111eHIE U
CUCTEMAaTH3aIIHsl 3HAHWH 110 TeMe
"lunamuka"

12.05 - 16.05.25

19.05 - 23.05.25

19.05 - 23.05.25

163

Peseprubiit ypok. O60011eHIE U
cucTeMaTtu3alus 3Hanuit o teme "CraTuka
TBepaoro tena'

19.05 - 23.05.25

164

Peseprubrit ypok. O6001eHuE U
cHUCTeEMAaTH3allMs 3HaHUi 1o TeMe "3aKOHEBI
COXpaHEHHUs B MEXaHHUKe"

165

PesepBHeiit ypok. O6001ICHHE U
cucTeMaTu3aims 3HaHui mo treMe "OCHOBEBI

19.05 - 23.05.25

19.05 - 23.05.25




MOJIEKYISIPHO-KUHETUYECKOU TeOpUn"

166

PesepBHbIil ypok. O0001ICHHE 1
CHCTEMATHU3ALUS 3HAHUH 10 TEME
"Tepmoaunamuka. TernoBbie MaIuHb!"

167

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3alMsl 3HaHHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexoan"

168

PesepBHeIit ypok. O000IICHHE 1
cucremMaru3anus 3HAHUH 110 TEME
"DnekTpuueckoe mnosie"

26.05 - 30.05.25

26.05 - 30.05.25

26.05 - 30.05.25

169

PesepBHeIit ypok. O000IICHHE 1
cHUCTEeMaTH3aIus 3HAHUH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

26.05 - 30.05.25

170

PesepBHeIit ypok. O600IICHHE 1
cHcTeMaTu3anys 3Hanuii mo teme "Toku B
pa3nuMyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

26.05 - 30.05.25







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka (B 2 yactax), 10 knace/ I'enpenmreitn J1.J., bynarosa A A.,
Kopuuneses U.H., Komkuna A.B.; non penakuueit Opnosa B. A., O0uiectBo ¢
OorpaHu4eHHoON 0TBeTCTBEHHOCThI0O « BMTHOM. Jlaboparopus 3HaHu»;

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1 A.IL PervkeBuu. CoopHUK 3a1a4 1o ¢usuke. Mocksa, J[poda, 2005 - 2019
T.

1 Co6opnuk 3agau nmo pusuxe 111 9 — 11 knaccon. CocraButens I H.
CrenanoBa. M.: «IIpocsenienue», 1996 r.

1 FO.A. Caypos. ®usuka. [Toypounsie pazpadbotku. 10 kinacc. [Tocobue mist
oO1ieo0pa3oBareNbHbIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

1 IO.A. Caypos. ®usuka. [Toypounsie pazpadorku. 11 kmacc. [Tocobue mis
o01reo0pazoBaTeNnbHbIX Opranu3aiuii. ba3zoBblil 1 yriryOneHHBIA YPOBEHbD.
Mockaa. IIpocsemenue. 2017 r.

1 COopHUK TECTOBBIX 3aJaHUI I TEMATHYECKOTO U UTOTOBOTO KOHTPOJIS.
®uzuka 10 knace. M.: «MuTtennexr-Lientp», 2004 1.

1 C.M. Angpromeukun, A.C. Ciiyxaesckuid. Puznka. « KoHCTpyKTOp»
CaMOCTOATENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kacchl.

1 Ilocobue nnsa yuuteneit. M.: [Ipocsemenue, 2010



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

1.

9.

XKusas gusmka: o0yuaromas nporpamma, http://www.int-
edu.ru/soft/fiz.html

Ypoku PU3KMKHU ¢ UCIIOIB30BAaHUEM
Wurepnera. http://www.phizinter.chat.ru/

dusuka.ru. http://www.fizika.ru/

dusuka: KoJUIEKIUA onblToB. http://experiment.edu.ru/

q)I/I3I/IKaZ Z)JIGKTpOHHa}I KOJINICKIIUA
onbIToB. http://www.school.edu.ru/projects/physicexp

KaraJior ccbutok Ha pecypebl o pusuke http://www.ivanovo.ac.ru/phys

becmiatHpie 00y4aroye nporpaMmmsl 1Mo
¢dusuke http://www.history.ru/freeph.htm

JlabopaTopHble paboThl 10 Gu3uke. BupTtyanbHbie 1abopaTopHbIE
paboTsl. http://phdep.ifmo.ru

Anunmarus GU3HYECKUX MpoleccoB o0bsicHeHus MK, http://physics.nad.ru

10.Pusnueckas >H1mKIoneausa http://www.elmagn.chalmers.se/%7eigor
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[Ipunoxenue

K paboueit mporpamMmme
1o yueOHOMY IIpeaAMETY
«®u3uka» 10 kacc

«®opmbl yuyeTa padoueil MporpaMMbl BOCHUTAHUS.

VYueOHsblit npeaMer «Pu3nkKa» — CUCTEMOOOpa3yIONIUi 11 €CTeCTBEHHO-
HAyYHBIX YYEOHBIX MPEAMETOB, IMOCKOJIbKY (QU3MUECKHE 3aKOHBI JeKaT B
OCHOBE MPOIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEH, OUOJIOTHEH, acCTpOHOMUEH
u ¢u3nuecKoi reorpaduei.

®usuKa - 3TO MPEAMET, KOTOPBIM HE TOJIBKO BHOCHT OCHOBHOW BKJIAJ B
€CTECTBEHHO-HAYUYHYIO KapTUHY MHpA, HO U MPEIOCTABISICT HamOoJiee SICHBIC
00pa3ipl MPUMEHEHHUSI HAYYHOT'O METOJa MO3HAHMS, T € CIoco0a MOydeHUs
JOCTOBEpPHBIX 3HaHWil 0 Mupe. Hakonen, ¢usnka — 3TO OpeaMeT, KOTOPbIA
HapsiAy C JPYTMMH €CTECTBCHHO-HAYYHBIMHA NPEAMETaMU JIOJDKEH JaTh
00yyJaromumMcs MpecTaBlIeHUe 00 YBIEKATEIbHOCTH HAYYHOTO UCCIEIOBAHUS U
PalOCTH CaMOCTOATENBHOIO OTKPBITUS HOBOTO 3HAHMUSL.

OpHa U3 TJIaBHBIX 3a7a4 (PU3NYECKOr0 00pa30BaHMs B CTPYKTYpe OOIIEro
00pa3oBaHMsI COCTOUT B BBISIBICHUM M TOATOTOBKE TAJIIAHTIUBBIX MOJIOABIX
JToJeN IS TPOJIOJDKEHUS O0pa3oBaHus M JalibHEWIed MpoQecCHOHATbHON
JESTEILHOCTH B OOJACTH E€CTECTBEHHO-HAYYHBIX MCCIEOBAaHUN W CO3JIaHUU
HOBBIX TexHOJorui. Ho He MeHee BaxHOW 3amauei siBiseTcs (GopMupoBaHHE
€CTECTBEHHO- HAYYHOW IPaMOTHOCTH U MHTEPECAa K HAYKE Y OCHOBHOW MAaCCHI
oOyyarommuxcsi, KOTOpble B JajbHEdIeM OyIyT 3aHAThl B  CaMbIX
pasHooOpa3Hbix  cdepax  gesTenbHOocTH.  CorjacHO  NMPUHATOMY B
MEXKJYHApOJAHOM  cooOiiecTBe  ompenenenutro,  «EcrecTBeHHO-Hay4HAas
IPaMOTHOCTh — ATO CIMIOCOOHOCTH YEJIOBEKA 3aHMMAaTh aKTUBHYIO IPaKJIaHCKYIO
MO3UIMI0O 1O  OOIIECTBEHHO 3HAYUMBIM  BOINPOCAM,  CBSI3aHHBIM  C
€CTECTBEHHBIMH HAayKaMH, U €ro TOTOBHOCTh HHTEPECOBATHCA €CTECTBEHHO-
Hay4YHBIMH UECSIMH.

BocnuraresibHbIi OTEHIHA yueOHOTO nipeameta «Dusnkay Ha ypoBHE

OCHOBHOTI'O O6HI€FO O6p330BaHI/I$I PCAIM3YCTCA Ha JICSATECILHOCTHON OCHOBE ucpes:

1 NPUBJICYCHNE BHHUMAaHHUA OOYYAIOIIMXCS K LIEHHOCTHOMY AacCHEKTY
M3y4aeMbIX Ha YpOKax sIBJICHUH, OpraHM3alfio paboThl C MOJy4yaeMOl Ha ypoke
uHpopmammerd  PUINYECKOTO0  COJIEpP’KaHWs, BKIOYas HWHPOPMAIUIO O
COBPEMEHHBIX JOCTIDKEHUSX (U3MKH;, aHaIM3 M KPUTHYECKOE OICHUBAHUE
uH(pOpMaLINK;

1 OpUMEHEHHE Ha YpPOKE WHTEPAKTUBHBIX (QopM paboOThl C
0Oy4aloIMMHUCA: HWHTEUIEKTYaIbHBIX WP, CTUMYJMPYIOIIMX MO3HABATEIbHYIO



MOTHBALIMIO 00YYAIOLINXCS; TUAAKTUYECKOTO TeaTpa, IJie MOJyUYeHHbIE Ha YPOKe
3HaHUSl OOBITPBHIBAIOTCSA B TE€ATPATBHBIX MOCTAHOBKAX; TPYIMIIOBOW PabOTHI MU
paboThl B TMapax, KOTOpble YyyaT oOOydYarolMXcsi KOMaHJIHOM pabore u
B3aUMOJICUCTBHIO C JPYTUMH 00y4arOIUMUCS;

1 WHUITUMPOBAHUE U TIOMICPIKKY HCCIICAOBATEIbCKON JEeATEIEHOCTH
OO0yJaloNmxcsi B paMKax pealu3alid WM{A HWHIUBHIYAIGHBIX W TPYIIIOBBIX
UCCIIEIOBATEIIbCKAX ~ MPOCKTOB, YTO JaeT OOYYaloUMMCS  BO3MOXKHOCTB
PUOOPECTH HABBIK CAMOCTOSITEIEHOTO PEIICHHs TPOOJIEMBI, Pa3BUBACT YMEHUS
HaOJIIO/1aTh TIPUPOAHBIC SBICHUS, BBITIONHSATH OMBITHI M AKCIIEPHUMEHTAILHBIC
WCCIICZIOBAaHUSI C MCIOJb30BAHUEM H3MEPHUTEIBHBIX MPUOOPOB, (POPMHUPYET
HaBBIK T€HEPUPOBAHUS M OGOPMIICHHS COOCTBEHHBIX WJIEH, HABBIK ITyOJIUYHOTO
BBICTYIUICHUSI TIEpe1 ayAUTOPHUEH, apTyMEHTHUPOBAHHSI M OTCTAaUBAHUS CBOCH TOUKU
3peHus;

1 3HAKOMCTBO cO cdepaMu MPOPECCHOHATILHON  JCSITEIILHOCTH,
CBSI3aHHBIMU C (PU3UKOW, U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha
JTOCTHKEHUSIX (PU3MUECKON HAyKH, YTO CIIOCOOCTBYET PA3BUTHUIO MPECTABICHUN
0 BO3MOJKHBIX cpepax Oyayuiei nmpodeccuoHaNnbHOM e TeNbHOCTH, CBA3aHHOM ¢
¢bu3uKoON, MOATOTOBKA K JajbHEileMy OOyYeHHIO B 3TOM HANpaBIICHUU U
OCO3HAaHHOMY BBIOOPY oOy4aromumMucs Oy yiien npodeccuu;

1 YCTaHOBJICHHE TOBEPUTEIHHBIX OTHOLICHUS MEXKIY YUUTEIEM U
YYE€HHUKAMH, CIOCOOCTBYIOIIUX MMO3UTUBHOMY BOCIIPUATHIO YIAITUMUCS
TpeOOBaHMI U TPOCHO YUHUTENS, AKTUBU3ALIMN X MTO3HABATEIBHON
NESITETbHOCTH U aKTUBHOCTH,

1 noOyX/IeHHEe 00yUaloIUXCs K COOIOICHUIO HA YPOKE
OOIIETPUHATHIX HOPM MOBEJICHUS, TIPABUII OOIICHHS CO CTAPIIUMHU (YUUTEIISIMHU )
U CBEPCTHUKAMHU (IITKOJIbHUKAMH);

1 MCIIOJIb30BaHNE BOCTIUTATEIBHBIX BOBMOKHOCTEH COACpKAHMS
y4eOHOTr0 IpeaMeTa 4Yepe3 JEMOHCTPALUI0 O0yJaroIUMCsl TPUMEPOB
OTBETCTBEHHOTO, TPAYKJAHCKOTO TTOBECHHSI, TPOSIBIICHHUS YETOBEKOIIOOUS U
100pOCepACUHOCTH;

1 OpraHu3aInIo MeCTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX
yUaluxcsl HaJl UX HEYCIEeBAIOIUMU OJHOKIACCHUKAMU;



