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HHOACHUTEJIBHASA 3AIIMCKA

[IporpamMma ¢dakynapTaTuBHOrO Kypca «®Pu3MKa B OSKCHEpPUMEHTax» pa3paboTaHa HA OCHOBE
MOJIOKEHUH ¥ TpeOOBaHM K pe3yJabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMBl,
npencrasiaeHHbx B PI'OC COO, a taxxke ¢ yuéroM ¢enepanbHOl paboueld mporpaMMbl BOCIUTAHUSA U
Konnenmun mnpenonaBanus ydeOHOTo mnpeamera «®Pusumka» B 00pa3oBaTENbHBIX OpraHU3AIMAX

Poccuiickoii @eneparuu, peaausyomux OCHOBHbBIC 00pa30BaTeIbHBIC TPOTPaAMMBI.

Wzydyenne kypca ¢Gu3MKH ~ yrayOJAEHHOTO  YPOBHS — IMO3BOJSIET  peald3oBaTh  3aJadud
npoecCHOHATLHON OpUEHTAIMK, HAIpaBJIeHO Ha CO3JaHWE YCIOBHH JUIS TPOSBICHHUS CBOUX
MHTEJJIEKTYyaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH Ka)AbIM 00yYarolUMCs, KOTOpble HEOOXOAUMBI IS
MPOJOIKCHHUST 00pa30BaHUS B OpraHU3alusAX Mpo(ecCHOHAIBHOTO O0pa30BaHUA MO PA3TUYHBIM

(1)I/I3I/IKO-T€XHI/I‘-IGCKI/IM 1 MHXXCHCPHBIM CIICIUAJIBHOCTAM.

B Imporpamme (I)aKy.]'ILTaTI/IBHOI‘O Kypca «®Dusuka B OKCIICPUMCHTAX» ONPCACIAOTCA INIAHUPYCMBIC

pe3yabTaThl OCBOSHHS: TMYHOCTHBIC, METAIPEAMETHBIE, IPEIMETHBIE (Ha YIiyOIEHHOM YPOBHE).

HayuHo-MeTomonornueckoii  OCHOBOM  Jiis  pa3pabOTKM  TpeOOBaHWM K  JIMYHOCTHBIM,
MeTanpeIMETHBIM U MPEIMETHBIM Pe3yJibTaTaM O0ydarolUuXcs, OCBOUBILIUX MpPOTrpamMmy Mo (GU3MKe Ha

YPOBHE CpelHero o01ero oopa3oBaHus Ha YIIIyOJIEHHOM YPOBHE, SIBISETCS] CUCTEMHO-/ICITeIbHOCTHBIN

MOAXO/.

[Tporpamma ¢akyapTaTUBHOTO Kypca (PU3MKHU, TAKXKE KaK M Iporpamma o (usuke, BKIOYAECT:

— IUIAHUPYEMBbI€ pe3yJIbTaThl OCBOCHUSA (PAKyJIbTaTUBHOIO Kypca (U3MKH JUISl ydalluxcs,
M3yYaIUX PU3UKY Ha yriyOI&éHHOM ypOBHE;
— coaepxkaHue (PaKyTbTaTUBHOTO Kypca ¢ TMPEIMETHOM TEeMaTH4YeCKOW HaJACTPOUKON

npeamera «Pusuka» 10 kiace.

[konpHBIA Kypc GU3MKH — CHCTEMOOOpPa3YIOMUU JUIS €CTeCTBEHHO-HAyYHBIX Y4eOHBIX

npeaAMETOB, IMMOCKOJIBKY (bHBI/IIICCKI/Ie 3aKOHBI JIC)KAT B OCHOBC IIPOLCCCOB U SIBJICHI/If/'I, HN3Yy4aCMbIX

XUMUeH, ononoruei, Gusndeckoit reorpadueit 1 aCTpOHOMHUEH.

Hcnonp30BaHne U aKTUBHOE MPUMEHEHUE (DU3MUECKHX 3HAHWM ONMPENeTHIO XapakTep u OypHOe
pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTUH B cdepe HHEPreTuKH, TPaHCIOPTa, OCBOCHMSI KOCMOCA,

IIOJIYUCHHA HOBBIX MAaT€pHaJIOB C 3aJJaHHBIMHA CBOMCTBaMH. I/I3yquI/Ie (bI/I3I/IKI/I BHOCHUT OCHOBHOM BKJIa[



B (QOpMHUpOBaHUE E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa oOyuaromierocsi, B (OpMHUPOBAHHE yMEHH

NNPpUMCHATDH Hay‘IHHﬁ MCTOI IMO3HAHUS ITPU BBINTOJIHCHUN UMHU y‘leGHHX HUCCIICIOBAHUM.

B ocHoBy kypca ¢pu3ukn u GpakyIbTaTUBHOTO Kypca, KOTOPOH SIBISIETCS] TTPOIOJKEHUEM OCHOBHOM
MpOrpaMMbl, Ha YpPOBHE CpeAHero oOImero o0pa3oBaHUs MOJNOXKEH psAd HIEH, KOTOpPBIE MOXKHO

paccMaTpuBaTb KaK IPHUHIUIIBI €TI0 TOCTPOCHMUA.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEW KypC SBJISIETCA JIOTMYECKH 3aBEPUIEHHBIM, OH
COJICP’)KUT MaTepual W3 BCEX pa3leioB (U3MKHM, BKIIOYACT KaK BOMPOCHI KIIACCUYECKOW, TaK U

COBPEMEHHOM (DU3UKH.

Hoea zenepanuzayuu. B cooTBeTCTBHM ¢ Heill Marepuan Kypca (U3HKH OOBEAMHEH BOKPYT
¢usnueckux teopuil. Benymmm B Kypce sBisieTcst (popMuUpOBaHHE MPEICTABICHHA O CTPYKTYPHBIX

YPOBHSX MAaTE€pPHUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. E€ peanuzanys nOpeArnonaraeT MCIOJb30BaHUE T'yMaHHUTapHOTO
MoTeHIMaMa GU3NUECKON HAyKH, OCMBICIIEHUE CBSI3M Pa3BUTUS (PU3UKU C Pa3BUTHEM OOIIECTBA, a TAKKE

C MUPOBO33PCHYCCKUMHU, HPABCTBCHHBIMU U OKOJIOTMYCCKUMHU HpO6H€MaMI/I.

Hoea npuxnaonoii nanpagnennocmu. Kypc ¢usukn yriayOnEeHHOrO YpOBHS MpeAroiaraet
3HAKOMCTBO C IIHMPOKHUM KPYTOM TCXHHUYCCKUX W TCXHOJOTHUYCCKUX HpI/IJIO)KeHI/If/'I HN3YUCHHBIX Teopnﬁ u
3aKOHOB. [Ipy 3TOM paccMaTpuBaroTCs Ha YpOBHE OOIIMX MPEICTABICHUH U COBPEMEHHBIC TEXHUYECKHUE

YCTpOﬁCTBa, U TCXHOJIOI'NHU.

Hoes IKoJ10cu3anuu pcain3ycrca MmoCcpcaACTBOM BBCICHU OJICMCHTOB COACpIKaHu,
MOCBSIIEHHBIX SKOJOTMYECKUM npo6neMaM COBpPEMEHHOCTH, KOTOPBIC CBA3aHBI C Pa3BUTHEM TCXHUKHU U
TCXHOHOFHﬁ, a TaKiKe O6Cy>KI[eHI/I}I HpO6J’I€M palluOHAJIBHOI'O MPHUPOAOIIOJIb30BAHUA U 9KOJIOTUYECKOH

0€30I1aCHOCTH.

Copepxanust mporpamMmbl  (aKyJIbTaTUBHOTO KypC TIOCTPOEHO Ha TPUHLUIAX CHUCTEMHO-
JesSTeNbHOCTHOTO Tmoaxona. llpu sTom obOecrneunBaeTcs OBIAJEHUE OOYYAIOIUMUCS YMEHUSIMHU
MIPOBOJNTH MPSIMbIC W KOCBEHHBIC M3MEPEHUs, MCCICAOBAHUS 3aBUCUMOCTEH (DU3MUYCCKUX BEIUYNH H

IIOCTaHOBKY OIIBITOB IO IIPOBCPKE MPCATOKECHHBIX T'HIIOTE3.



B pemiennu npakTuueckux (3KCHIepUMEHTANbHBIX) 33/1a4 HCIIONb3YIOTCSI SIBHO U HESBHO 3aJJaHHbIC
(u3nuecKrue MOJENH, MTO3BOJISIONINE TPUMEHATh N3yUYEeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO

paszena Kypca, Tak U HHTETpUpys IPUMEHEHHUE 3HAaHUM U3 Pa3HbIX Pa3/eiIoB.

JlaboparopHoe (mpakTHUecKoe) 00Opya0oBaHHE ISl MPAKTUYECKUX (IKCIEPUMEHTANIBHBIX) paldoT
(dbopMupyeTcsi B BUJIE€ TEMAaTUYECKMX KOMILUIEKTOB M 00ECIEYMBAETCS B pacyéTe OJHOTO0 KOMIUIEKTa Ha

OJTHOTO-/IBYX O0yYaIOIIUXCS.

Tematudeckue KOMIUIEKTBl JIaOOpPAaTOPHOIO O00OpYAOBaHMS IOCTPOEHBI HAa KOMILJIEKCHOM
WCTIOJIb30BAHUH aHAJIOTOBBIX M IU(PPOBHIX MPHUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM

B BH/JIE IIUPPOBBIX JT1ab0paTOpuil.

OcCHOBHBIMU LETSIMH  M3y4ueHHs (GU3MKKA (aKyJIbTaTUBHOTO Kypca B oO0IeM o0pa3oBaHUU

SABJIAKOTCA:

— (opMupoBaHMe UHTEpeca U CTPEMIICHHUs 00YYaIOIIMXCsl K HAYYHOMY M3YUYEHHUIO TPUPOBI,
pa3BUTHE UX UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

— pa3BUTHE TIPEACTaBIEHUH O HAyyHOM MeETOJe TMOo3HaHus U  (GOpPMHUPOBAHUE
UCCIIEI0BATEILCKOTO OTHOILEHHSI K OKPY KAIOIIUM SIBIICHHSIM;

— (opMupoBaHME HAy4YHOTO MHPOBO33PEHUS KaK pe3ysibTaTa HM3y4YeHHsS OCHOB CTPOEHHS
MaTepuH U PyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

— (¢opMupOBaHHE YMEHHH OOBICHATH SBJICHHS C UCHOJIb30BaHUEM (M3MUECKUX 3HAHUU U
Hay4HbIX JOKa3aTeJIbCTB;

—  (opMupoBaHue MPeACTABICHUNA O PO (GU3MKH VI PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHIi;

— Ppa3BUTHE TPEACTAaBIEHUN O BO3MOXHBIX cdepax Oyaymeil npodeccuoHanbHON
NEeSITEeIbHOCTH, CBA3AHHBIX C (PM3MKOM, MOATOTOBKA K JaJbHEHIIEMy OOY4YEHHIO B 3TOM

HaIllpaBJICHUH.

JlocTmkeHne 3TUX TIeNied 00ecTieunBaeTCsl PEIICHUEeM CIASAYIOMMX 3a/lad B MPOLECCe M3YUYEHUs

Kypca GU3UKU U (haKyJIbTaTUBHOTO Kypca:

— npuoOpeTeHHe CUCTEeMbl 3HAaHUKW 00 oOmMX (U3MUECKUX 3aKOHOMEpPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAs MEXAHUKY, MOJEKYJSAPHYI (U3UKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO

(I)I/I3I/IKy " 3JICMCHTBI aCTpO(bI/IBI/IKI/I;



— (¢opMuUpOBaHHE YMEHUN NMPUMEHATh TEOPETHUECKUE 3HAHUS AJI1 OOBSCHEHUS (PU3NUECKUX
SBIICHUH B TPUPOJE U JUIsI IPUHATHS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

— OCBOEHHE CIOCOOOB peIIeHHs pa3IMYHBIX 33]a4 C SBHO 33/JlaHHON (PU3NYECKOI MOJIENbIO,
3aJa4, MO/Pa3yMeBAIOLINX CaMOCTOSITEIbHOE CO3/1aHne (PU3NUECKON MOJIEH, aeKBaTHOM

YCJIOBHAM 3a/1a4U, B TOM YHUCJIC 3a/la1 UHIKCHCPHOI'O XapaKTEpa,

— ITOHHMMAHUEC (1)I/I3I/IIICCKI/IX OCHOB U IIPUHIMUIIOB I[GﬁCTBI/ISI TEXHUYCCKUX yCTpOﬁCTB u
TEXHOJIOTHYECKHUX MPOIIECCOB, MX BIUSHUS HA OKPY>KAIOIIYIO CPEY;

— OBJIAQJICHHME METOJaMU CaMOCTOATEIBHOTO IIJIAHUPOBAHHUS M MPOBEICHUS (PUIUUECKUX
HKCIEPUMEHTOB, aHAJIM3a M WHTEpHpeTaluu UHPOPMALUHU, ONpEeAeTIeHUs TOCTOBEPHOCTU
MIOJTyYEHHOT'O pe3yJIbTara;

— CO3/aHu€ YCJOBUM IJi1 Pa3BUTHS YMEHHUM NPOEKTHO-UCCIEIOBATEIbCKONW, TBOPYECKOM
JIeATEIbHOCTH;

— pa3BuUTHE HHTEpeca K chepam mpoPecCHOHATHHON ASSITETFHOCTH, CBI3aHHOHN ¢ (PU3UKOIA.

Ha uzyuenue daxynpraTBHOrO Kypca ¢usuku (yriyonéHusiii ypoBeHs) B 10 kimacce OTBOIUTCS

34 yaca (1 gyac B HeneI0).

COJAEPKAHUE OBYYEHHU *

Pa3gea 1. Mexanuka

Tema 1. Kunemamuka
MeXaHI/ILIeCKOC JABUKCHUC. OTHOCI/ITCHBHOCTB MEXaHHNYECCKOI'O ABUXXCHUS. CI/ICTeMa OTC"IéTa.

[Tpsimast 1 oOpaTHas 3a1a4U MEXaHUKH.

Pannyc-BekTOp MaTepHaIbHOM TOYKH, €T0 MPOEKIIMKA Ha OCU CUCTEMBI KOOpAUHAT. TpaeKkropusi.

[Tepemenienne, cKOpocTh (CpelHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepHaIbHOMN
TOYKH, UX IPOCKIUU HA OCH CUCTEMbI KOOpAHHAT. CII0KEHUE NEPEMEILICHHIN U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE TMPSAMOJIUHEHHOE [IBH)KEHHE. 3aBUCHUMOCTb KOOPAMHAT,
CKOPOCTH, YCKOPEHUS U IyTH MaTePUATBHON TOYKH OT BPEMECHH U UX rpaduku.

CBobomHOe majeHune. Y CKOpeHHe CBOOOIHOTO MajieHus. JBrkeHne Tema, OpOIIEeHHOTO MOl YTIJIOM
K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH M YCKOPEHUSI MaTepUaIbHON TOYKUA OT BPEMEHU U UX
rpaduKu.

KpuBonuneriHoe nBmxeHue. JIBH)KEHHME MATEpUATIBHOM TOYKM MO OKPY>KHOCTH. YTIJIOBas |

JuHelHass ckopocTh. Ilepwonm wm wactora oOpamenus. lleHTpocTpemuTensHOE (HOPMAIBHOE),

! Conepranue, BlaieHue KOTOPbIM HEOOXOAMMO Ul POBEAEHHUS NPAKTHUECKUX (IKCIIEPUMEHTAILHBIX ) paboT, YKa3aHHbIX
HHWKE U COCTABJIAIOIUX TEMATUKY MTPUKIIAAHOTO (baKyJ'lBTaTI/IBHOFO Kypca.



KacaTeiabHOE (TaHMeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MaTepUaIbHON TOUKH.
TexHu4yeckue yCTpOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIHIOMETP, ABHKEHHE CHAapSIOB,

LEMHbIe, IecTepEHYAThIC M PpeMEHHBIC TIepeAayl, CKOPOCTHBIC JTU(THI.

Ilpaxmuueckue (3xcnepumenmanvhovle) pabomol
— MHccnenoBanue 3aBUCUMOCTY ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKECHHH.
— H3mepeHue yCKOpPEeHHsI CBOOOJHOTO TMaACHUS (PEKOMEHIOBAHO HCIOJIh30BAHUE
ndpoBoit 1abopaTopum).

— H3ydeHue nBUKEHMS TeJa 110 OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

Tema 2. /lunamuka
IlepBbii 3akoH Herorona. MuepumanbHble cuctembl OTCY€Ta. [IpMHIKII OTHOCUTEIBHOCTH

lNanunes. HeunepuuanbHble cUCTEMbI OTCUETA (ONpeAeTIEHUE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu CuiI.

Bropoii 3akoH HproTOHA 117151 MaTEpUAIBHON TOYKHU.

Tpernii 3akoH HpI0TOHA [U1s1 MAaTEPUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. DKBUBAJICHTHOCTh T'PABUTALIMOHHOW U HHEPTHOM MaCCHI.

Cuna TspKecTH. 3aBUCHUMOCTh YCKOPEHHUS CBOOOJHOIO MaJeHUs] OT BBICOTHI HaJ MOBEPXHOCTHIO
TJIAaHETHI U OT reorpaduueckoi MuUpoThl. JIBHKeHnE HEOSCHBIX TeT U MX CIyTHUKOB. 3akoHbl Kerutepa.
IlepBas kocMHuuecKas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, 1Bnxy1ierocs ¢ yCKOpeHHEM.

Cuna tpenus. Cyxoe Tpenne. Cwiia TpeHUsI CKONBKEHHUS M cuiia TpeHus nokosi. Kosaddunuent
TpeHus. Cuiia CONMpOTUBIIEHUS MPU JIBUKEHUU TeJla B AKUIKOCTU WUJIM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJILHOTO JIBUKEHUSI.

Jasnenue. I'mapoctatnueckoe nasiaenue. Cuna Apxumena.

TexHuyeckue ycTpoWCTBAa U TEXHOJOTHYECKHE MPOILECCh:  MOJMUIMITHUKH, JIBUYKEHUE

HCKYCCTBCHHBLIX CITYTHHKOB.

Ilpakmuueckue (3KkcnepumeHmanbHvle) pabomol
— H3MepeHue paBHOICUCTBYIOMICH CHII TIPH ABMKEHUH OpyCKa 10 HAKJIOHHOM TJIOCKOCTH.

— H3yueHue ABMIKEHUS CUCTEMBI TE€J, CBA3aHHBIX HUTHIO, IEPEKUHYTOHN uepes JIErkuit OJI0K.
— MHccnenoBanue JBWKeHUs Opycka 10 HAKJIOHHOW IUIOCKOCTH C  IEPEMEHHBIM
KO3 (HULIUEHTOM TPEHHUS.

— W3yueHue nBuKEeHHs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena



AobcomrotHo TBEpoE Teno. [locTynarensHoe U BpamaTeabHOe ABMKEHUE TBEPIOTO Tena. MoMeHT
CUJIBI OTHOCUTENBHO OcH BpaieHus. [1nedo cumbl. ClioxkeHue cuil, MPUIOKEHHBIX K TBEPIOMY Tely.
IlenTp TsKECTH TETIA.

VYcnoBust paBHOBECUS TBEPAOTO Tea.

YcroitunBoe, HeyCTOMUNBOE, OE3pa3TnIHOE PABHOBECHE.

TexHuueckue ycTpoicTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: KPOHILUTEHH, CTPOUTEIbHBIN KpaH,

penéTyaTbie KOHCTPYKLUH.

Ilpaxmuueckue (3xcnepumenmanvruvle) pabomol
— KoHcTpyupoBaHue KpOHIITEHHOB U pacd€T CHII YITPYTOCTH.

Tema 4. 3axonni COXpAaHEeRUs 6 MEXAHUKE
I/IMHYJ'ILC MaTepHaHLHOﬁ TOYKH, CHUCTEMbl MATCPUAIBHBIX TOYCK. HeHTp MacC CHCTCMbI

MaTepHaIbHBIX TOYEK. Teopema 0 IBH)KEHUHU LIEHTPA Macc.

Nmnynbe cuiibl 1 BK3BMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE IBM>KEHUE.

MoMeHT umnyJsibca MaTepuagbHONW TOUKHU. [IpencraBiieHME O COXpaHEHUM MOMEHTAa UMIYJIbCa B
LEHTPAJIbHBIX MTOJIAX.

Paborta cunbl Ha ManoM U Ha KOHEUHOM mepeMmerieHud. ['paduyeckoe mpeacraBieHue pabOThI
CHUJIBL.

MoOUHOCTH CHJIBL.

Kunerndeckast sHeprus MarepuaibHOM TOYkH. Teopema 00 M3MEHEHHH KWHETHYECKOW IHEPruu
MaTepuaibHON TOUKH.

[ToTeHnmanbHble U HENMOTEHIMANIbHBIE cuiibl. [loTeHumanbHas sHeprus. [loTeHunanbHas >Heprus
ynpyro neopmupoBanHoO¥ npyxuHbl. [loTeHIIMambHAs SHEPrHs Tella B OJHOPOJHOM TPABUTAIIMOHHOM
nosie. [lorennmanbHas sHeprus Telia B IpaBUTALMOHHOM I10JI€ OJJHOPOJIHOTO I1apa (BHYTPU U BHE I1apa).
Bropas kocMuueckas ckopocTb. TpeTbsi KOCMUYECKAs] CKOPOCTb.

CBs13b pabOTHI HEMOTEHITUAIBHBIX CHJI C U3BMEHEHHUEM MEXaHUYECKOW YHEPTUU CHCTEMBI TeJl. 3aKOH
COXPAHEHUSI MEXAHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBuenue bepHymiu a8 uAeaNbHOM JKUJAKOCTH KaK CIEICTBHE 3aKOHA COXpPAHEHUs
MEXaHUYECKON IHEPTUU.

TexHuueckue yCTpOMCTBAa M TEXHOJOTHMYECKHE IPOIECCHI: JIBUKEHUE PAKET, BOJOMET, KOIED,

MIPYXKUHHBINA TUCTOJET, TUPOCKOIIL, (PUTYPHOE KaTaHUE Ha KOHbKAaX.

Ilpakmuueckue (3KkcnepumeHmanbHvle) pabomol



— W3mepenue ummybca Teia o TOPMO3HOMY Iy TH.

— HM3mepeHue cuiibl TATH, CKOPOCTU MOJIETH SJEKTPOMOOUIIS M MOIITHOCTH CHUIIBI TATH.
— CpaBHEHHE U3MEHEHUS UMITYJIbCa TEJla C UMITYJIbCOM CHJIBL.

— HccnenoBanue coxpaHeHus: UMITyJIbCa MPU YIIPYTroM B3aUMOJICHCTBUH.

— CpaBHEHHE U3MEHEHUS TOTEHIIUAIBHON YHEPTUU MIPYKUHBI C paOOTOM CUITBI TPEHHUS.

- OnpeneneHI/Ie pa6OTLI CHJIbl TPCHUA NTIPU ABUIKCHUU TEJIA 110 HaKJIOHHOH INIOCKOCTH.

Pa3nen 2. Mogekyasipaasi pu3nka 4 TepMOAUHAMHKA

Tema 1. Ocnoebl M0O1EKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHUS MOJIeKysipHO-KuHeTn4Yeckor Teopun (MKT), ux ombsiTHOE 000CHOBaHHME.

Huddys3us. bpoyHoBckoe IBHKeHHE. XapakTep [ABIKEHUS W B3aUMOJCIHCTBHS 4YaCTHUI[ BEIIECTBA.
Mopnenu CTpoeHHs Ta30B, KHUAKOCTEH U TBEPIBIX TEN U OOBICHEHUE CBOMCTB BEIECTBA HA OCHOBE ATHX
Mozeneir. Macca u pazmepsl MoJiekyd (atomoB). KommuectBo Bemectsa. [loctostHHass ABoraapo.

TennoBoe paBHOBecue. TemmepaTtypa u criocoObl e€ m3mepenus. [llkama remneparyp Llenbcus.

Mopenb uaealbHOIO Tra3a B MOJIEKYJSIPHO-KMHETUYECKOM TEOPHM: YacTHIbl Ta3a JIBUKYTCS
Xa0TUYECKH U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHue MennueneeBa—Kimamelipona. AOcomroTHas Temmeparypa (IIKaia
temriepatyp KenbBuna). 3akon JlanpToHa. M3omporecchl B HAEaTbHOM Ta3e C TOCTOSHHBIM
KOJIMUECTBOM BelllecTBa. ['paduueckoe mpeacTaBieHrne U30MPOIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MeX1y JAaBJIEHUEM M CpPEAHEW KHHETUYECKOW SHEpruedl MNOCTYNAaTEIbHOTO TEIIOBOIO
JBIDKEHUS MOJICKYJl HJI€aJbHOTO Ta3a (OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-KMHETHYECKON TEOopUu
HJIeaTbHOTO Ta3a).

CBs3bp aOCONIOTHON TemmepaTypbl TEPMOJAMHAMUYECKOM CHUCTEMBI CO CpeaHEH KUHETHYECKOM
SHEPTHUEH MOCTyNaTeIbHOTO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHudeckue yCTpOMCTBA U TEXHOJOTHYECKHE IPOIIECCHI: TEPMOMETp, OapoMeTp, MOIydeHHe
HaHOMaTepHaJoB.

UccnenoBanue mporecca YCTaHOBICHHS TEIUIOBOTO PAaBHOBECHS MpPU TEIUIOOOMEHE MEXKIy Topsdyeid H

XO0JIOTHOM BOJOM.

Ipaxmuueckue (3xcnepumenmanbHule) pabomul

— H3yueHne  HM30TEpMHUYECKOTO  mporecca  (PEeKOMEHIOBAHO  HMCHOJIB30BaHHE  IHU(POBOI
nmabopatopun)
— H3yuenue u3obapHoro npouecca

— TIlpoBepka ypaBHEHUS COCTOSTHUS



Tema 2. Tepmoounamuxa. Tennoevie mawiumnsl
Tepmonunamuueckas (T/]) cucrema. 3aganue BHEITHUX YCIOBUH ISl TEPMOIUHAMUYECKON

cucteMmbl. BHemHue u BHyTpeHHue napameTpsbl. [lapameTpsl TepMOAMHAMUYECKOM CUCTEMBI Kak
CpeIHUE 3HAUECHUS BEITUYHH, OMUCHIBAIONINX €€ COCTOSHHE HA MUKPOCKOITUYECKOM YPOBHE.

HyneBoe nawano tepmoanHamMuku. CaMONpOU3BONIbHAS PEllaKcalus TEPMOAUHAMUYECKOM
CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopnenb ugealbHOrO raza B TEPMOJMHAMUKE — CHUCTEMa YypaBHEHUH: YypaBHEHHE
MemnpeneeBa—Knamneiipona u BbIpa)keHUE IS BHYTPEHHEW SHEPTruu. YCIOBUS MPUMEHHUMOCTH
TOW MOJENU: HHU3Kas KOHIEHTpAIUs YacCTHUI], BBICOKHE TeMIepaTyphl. BbIpaxkeHue s
BHYTpPEHHEHN 3HEPTUH OJTHOATOMHOT'O MJI€AIbHOIO Ta3a.

KBazucratnueckue u HecTaTUYECKUE MPOIECCHI.

DnemeHTapHas paboTa B TepMoauHaMHUKe. Brruucinenue pabotel mo rpaduky mporecca Ha
pV-auarpamme.

Tennonepenaua kak cHnocod HW3MEHEHHsS BHYTPEHHEH SHEpPruu TepMOJMHAMHUYECKON
cucTteMbl 0e3 coBepieHus padboTel. KoHBeKIus, TEMI0NPOBOIHOCTD, U3TyUYCHHE.

KonnuectBo TtemnoTel. Temno€MKOCTh Tena. YaenbHas W MOJISIpHAs TEIUIOEMKOCTH
BEILIECTBA. YpaBHeHHE Maiiepa. YaenbHas TeIioTa CropaHus TOIUIMBA. Pacyér kosindecTBa
TEIUIOTHI ITpH Terutonepenaye. [lonstue 06 aguadatHoM mpoiiecce.

[TepBrIii 3aK0H TepMoaMHAMHUKW. BHyTpeHHss >Heprus. KomnyecTBo TeminoTel W pabora
KaK Mepbl I3MEHEHUS BHYTPEHHEH SHEPTUH TEPMOANHAMUYECKON CHCTEMBI.

Bropoii 3akOH TEpMOAMHAMMKHM JJs PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJlaHHOE
PaBHOBECHOE COCTOSIHME€ TEPMOJMHAMUYECKOM CHUCTEMBbl MPOXOAUT €IWHCTBEHHas aauadara.
AOcomoTHas Temreparypa.

BTopoil 3akOH TepMOAMHAMHUKU [JIs HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXHO MeEpPe/aTh
TEIUIOTY OT OoJiee XOJIOAHOTO Tella K Ooliee Harperomy 0e3 kommeHcarmu (Knaysmyc).
HeobpaTumocTs NpupoIHBIX TPOIECCOB.

[Tpuniune! aeiictBus TeraoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KI1/I. [ukn Kapho.

DKOJIOTMYECKHE acCHEeKThl MCIOJB30BaHUs TEIUIOBBIX JABHUraTesieil. TeroBoe 3arps3HEHHe
OKPYXaroIIeH CpedbL.

TexHuyeckue ycTpoicTBa M TEXHOJIOIMUYECKUE IPOLIECCHI: XOJOIMWIbHUK, KOHIUIMOHED,
IU3eIbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOMHA, TIOIYYEHHE CBEPXHU3KHUX

TCMIICPATYpP, YTUIM3aAlUd «TCIUIOBBIX» OTXOAOB C€ MHCIIOJIB30BAHUCM TCIUIOBOTO HacCocCa,



YTUI3anusa 6I/IOOpF AHUYCCKOI'O TOIIMBA OJIA BBIpaGOTKI/I «TETIOBOIY U SJICKTPO3HCPTHH.

Ilpakmuueckue (3kcnepumeHmanvHvle) pabomol
— HMccnenoBanue mporecca OCTHIBAHUS BEIIECTBA

— HccnenoBanue annabaTHoro mpoiecca
— M3ydyeHne B3auMOCBSI3U PHEPTHMHM MEKMOJIEKYIISIPHOTO B3aMMOJECHCTBUS U

TEMIIEPATypbl KUIIEHUS )KUIKOCTEH.

Tema 3. Azpezamnsie cocmosnnus eewecmea. Dazoewvie nepexoont
[TapooOpa3zoBanne u KoHAeHcaiusa. Vcmapenne U KWmeHWE. YAelbHas TEIUIoTa

napooOpa3oBaHUsl.

Haceiliennsle ¥ HeHachIlIEHHbIE TMapbl. KayecTBeHHass 3aBUCUMOCTbh IUIOTHOCTH U
JABJICHUs HACBIIICHHOTO Tapa OT TeMIEpaTyphl, UX HE3aBUCHUMOCTh OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTh TeMIIEpaTypbl KUIIEHUS OT JABJICHUS B KHUIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS M OTHOCUTEIbHAS BIIAYKHOCTb.

Teépmoe teno. Kpucrammmaeckue u amopdHbie Tena. AHH30TPOINS CBOHCTB KPUCTAJLIOB.
[InaBnenue u KpucTamuM3auus. Y aenpHas TermioTa miasnenusa. Cyonumanus.

Hedbopmaruu TBEpHOro Tenma. Pactsokenwe m ckarme. Casur. Momyns FOwra. Ilpemen
yOpyrux aedopMaiui.

TennoBoe pacmmpeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE U JTUHEHHOE paciIupeHue.
AHTapMOHHM3M TETUIOBBIX KOJICOAHMI YaCTHI[ BEIIECTBA KaK MPUYMHA TETUIOBOTO PACHIMPEHUS
TeJ (Ha KAYeCTBEHHOM YPOBHE).

[Ipeo6pazoBanue sHEPrUM B (Pa30BBIX Mepexoax.

YpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. K03 PUIMEHT MOBEPXHOCTHOTO HaTshKeHHs. KamuisipHbie
aBieHud. [[aBieHue moa MCKpUBIEHHON MOBEPXHOCTHIO xkuakoctr. ®opmyna Jlammnaca.

TexHuyeckue ycTpoiicTBa M  TEXHOJOTUYECKHME MPOLECCHl: JKUIKUE KPUCTAJIbI,

COBPCMCHHBIC MaTCPpHAJIbI.

Ipaxmuueckue (3xcnepumenmanbHuvle) pabomul
— M3ydeHune 3akOHOMEPHOCTEN UCTIAPEHUs KUIKOCTEN

— M3ydeHne CBOMCTB HACBILIEHHBIX [1apOB
— W3mepenue abCoOTHOM BIIaKHOCTU BO3/yXa U OLIEHKA MacChl IapoB B
IIOMEILEHUU

— Usmepenne ko uirienTa moOBepXHOCTHOTO HATSKEHUS
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— W3mepenue moayns FOnra
— HccnenoBanue 3aBUCUMOCTH Je(OpMaLUU PE3NHOBOI0 00pasua ot

HpHHO)I(CHHOﬁ K HCMY CHJIbI

Paznen 3. daekTpoanHamMuka

Tema 1. Dnexkmpuueckoe none
9HeKTpPI3aI_[I/I}I Tel U eé IIPOABJICHUA. 9HCKTpI/ILICCKI/II\/'I 3apsna. ﬂBa BUJA SJICKTPUUYCCKUX

3apsnoB. IIpoBOAHMKM, IOUAJIEKTPUKUA M IOJYIPOBOAHHUKH. OJIEMEHTAPHBIM 3JIEKTPUYECKUI
3apsf. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsja.

B3aumopeiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onexrpuueckoe none. Ero nelicterue Ha 3J€KTPUYECKHE 3apsbl.

Hanpsoxéunocts  anektpuyeckoro mois. I[IpoOubiit 3apsa. JluHuM  HanpsHKEHHOCTH
3JIEKTpUYECKOro nonst. OMHOPOIHOE AIEKTPUYECKOE TOJIE.

[ToTeHIIManbHOCT JJIEKTPOCTATUYECKOTO MOJIS. Pa3HOCTh NMOTEHIMANIOB M HANPSIKEHHE.
[ToreHumanbHast ~ SHeprus  3apsga B DJIEKTPOCTAaTHYECKOM  TOJE. ITorenunan
INEKTPOCTATUYECKOr0 TOJsA. CBA3b HANpPsHKEHHOCTU INOJAA W PA3HOCTU IOTEHLHUAIOB JUIS
AJIEKTPOCTATUYECKOTO M0JIs (KaK OAHOPOJHOTO, TaK U HEOJHOPOIHOTO).

[IpuHOHUI cynepno3unuu JIEKTPUIECKUX MTOJEH.

Ilone Ttoueunoro 3apsaa. Ilone paBHOMepHO 3apspkeHHOW cdepsl. Ilone paBHOMeEpHO
3apspkeHHOro 1mo o0bémy mapa. Ilome paBHOMEpHO 3apsKeHHONW OECKOHEYHOHM IJIOCKOCTH.
Kaptussl nuHUN HANPSHDKEHHOCTH ATUX MOJIEH U SKBUIIOTEHLIUAJIBHBIX IIOBEPXHOCTEH.

IIpoBOOHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBHE PABHOBECHS 3aPsIIOB.

JIM3IIEKTPUKY B 3JIEKTPOCTaTUYECKOM ToJIe. J{ManeKTpudeckas NpOHUIAEMOCTh BEIIECTBA.

Kongencarop. D1eKTpoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD INIOCKOTO KOH/IEHCATOpa.

[lapamnensHoe  coenuHeHue  KoHAecHcaropoB.  IlocienoBarenpHOE — COCIUHECHME
KOH/ICHCATOPOB.

OHeprus 3apsHKEHHOIO KOHAEHCATOopa.

JIBMKEHUE 3apsyKEHHOM YaCTULIBI B OJHOPOJAHOM 3JIEKTPUYECKOM II0JIE.

TexHru4ecKue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: AJIEKTPOCKOI, 3IIEKTPOMETP,
JJIEKTPOCTATUYECKAsT 3allluTa, 3a3€MJICHHE DSJIEKTPONPUOOPOB, KOHJAEHCATOPBI, I'€HEPATOP

Ban ne I'paada.

IIpaxmuueckue (s3xcnepumenmanbHule) pabomul
— OueHka cuJl B3aUMOJICHCTBUS 3apsHDKEHHBIX Tel

- Ha6n}0/:[eHHe IpEeBpallCHUA SHCPIUH 3apsXKCHHOI'O KOHACHCATOpa B
11



SHEPTUI0 U3ITYUYEHUs CBETOANOA
— W3ydyeHue npoTekaHus ToKa B LIETIH, COJEprKale KOHeHCaTop
— Pacrnipenenenrie pa3HOCTH MOTEHLIUAJIOB (HAIPSKEHUS) IPU
MIOCJIEI0BATEILHOM COEIMHEHUHU KOHIEHCATOPOB

— HccnenoBanue paspsaa KOHICHCATOPA Yepe3 Pe3ucTop

Tema 2. Ilocmoannwlil IneKmpuiecKuil mokK
Cuna toka. [TocTosSIHHBIN TOK.

VYCiioBUsL  CyNIECTBOBAHUS IOCTOSIHHOTO  3JIEKTPUYECKOTro TokKa. VICTOYHHMKM —TOKa.
Hampsoxenne U u OIC E.

3akoH OMa /1J1s yyacTKa LEeTH.

DNEKTpUUECKOE CONMPOTHUBIIEHUE. 3aBUCUMOCTD COIIPOTUBIIEHUS OJTHOPOAHOIO MPOBOIHUKA
OT €ro JUIMHBI U IIOLA1 ONEPEYHOT0 CEYEHHUs. Y ISIbHOE CONIPOTUBIIEHUE BELECTBA.

[locnenoBarenbHOe, NapaiiesIbHOE, CMELIAHHOE COEJUHEHHE MPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX eKTprueckux 1enei. [Ipasmia Kupxroda.

Pabora anexkrpuueckoro toka. 3akoH Jxoymns—Jlenna.

MOUIHOCTB IEKTPUUECKOro ToKa. TernaoBas MOLUIHOCTb, BbIIENIAEMAas Ha PE3UCTOpE.

O/1C u BHyTpeHHEE COMPOTUBJICHUE UCTOUYHUKA TOKA. 3akoH OMa i OJTHOM (3aMKHYTO)
IIEKTPUYECKON 1ienu. MOIHOCTh UCTOYHHKA TOKA. KOpoTKO€e 3aMbIKaHHUE.

Konzgencarop B 1ienu nocTostHHOTO TOKA.

TexHuueckue yCTpOHCTBA M TEXHOJOIMYECKHE IPOLIECCHI: aMIEPMETpP, BOJIBTMETP,

peocTar, CUETUYHK 3JICKTpPI‘-ICCKOI71 OHCPIUH.

IIpaxmuueckue (s3xcnepumenmanbHule) pabomol
— MHccenenoBanue cMeaHHOTO COEIMHEHUS PE3UCTOPOB.

— HW3mepenue yaenbHOTO CONMPOTUBIICHUS MPOBOIHUKOB.

— MHccnenoBanue 3aBUCHUMOCTH CHJIbI  TOKa OT HANpsDKEHUS JUIS  JIaMIIb
HaKaJUBaHUS.

— YBenudeHue npejesa u3MepeHus aMmiepmerpa (BoJIbTMETpa).

— MWsmepenue DJIC 1 BHyTpEHHETO COMPOTUBJICHUS UCTOYHUKA TOKA.

— MHcecnenoBanue 3aBucumoctd D/[C ranpBaHUYECKOro JIEMEHTA OT BPEMEHM IIPH
KOPOTKOM 3aMbIKaHHH.

— MHccnenoBanue pa3HOCTH MOTEHIMAJIOB MEXAY IOJIOCAMU HCTOYHHMKA TOKa OT
CHWJIBI TOKA B IEIH.

— HccnegopaHue 3aBHCHMOCTH IIOJIE3HONH MOIIHOCTH MCTOYHHKA TOKAa OT CHIIBI
12



TOKa.

Tema 3. Toku ¢ pazuunvix cpeoax
DJIeKTpUYEeCcKasi IPOBOAUMOCTb PA3JIMUYHBIX BEIIECTB. DJIIEKTPOHHAS MPOBOJUMOCTh

TBEPABIX METAJIOB. 3aBUCUMOCTH COTIPOTHUBIICHUSI METAIIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb.

OnexTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX IIyYKOB.

[HonynpoBoanuku. COOCTBEHHAsI U IPUMECHAs TPOBOAUMOCTH TOJTYTIPOBOTHUKOB.
CsoticTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHOOPEI.

DNEKTPUUECKUI TOK B 3JIEKTPOIUTAX. DIEKTPOJIUTHYECKAS TUCCOLMALINS. DIEKTPOIIH3.
3axonbl dapazes ISl 37IEKTpOIN3a.

DJIeKTpUYECKUI TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSTEBHBIN pa3psl.
Paznuunble TUIIBI caMOCTOATENBHOTO pa3psaa. Monnus. [lnazma.

TexHuyeckue yCTpOHCTBA M NPAKTHUECKOE IPUMEHEHME: TIa30pa3psAaHble JIaMIIbI,
JJIEKTPOHHO-JIy4YeBasi TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: AMOA, TPAH3UCTOP, (HOTOIUOL,
CBETONIMOJI, TallbBaHWKa, paQUHUpPOBaHHE MEAM, BbBIIUIABKA aJIOMUHUS, JJIEKTPOHHAs

MHKPOCKOIIHNA.

IIpaxmuueckue (s3xcnepumenmanbHuvle) pabomul

— HaOmronenue anexTpoinusa.
— W3mepenue 3apsiia 0THOBAJIEHTHOIO HOHA.
— MHccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

— CHsTHE BOJBT-aMIEPHON XapaKTEPUCTUKHU JUOAA.

[Tpu BBIMONHEHUH MPAKTUYECKUX PadOT ydalrecs MPUMEHSIOT aHaJoroBble U U(PPOBBIE
U3MEpHUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE JaTYMKU M CHCTEMBI, ONPEIEISIIOT aOCONIOTHBIE U
OTHOCHUTEJIbHBIE TMOTPEUTHOCTH H3MEpPEHU (U3NYECKUX BEIMYUH, MPOBOJAT OLEHKY T'paHUI]

IIOTPELIHOCTEMN.

Me)l(l'lpe}]MeTHl)le CBHA3H

Uzyuenue kypca ¢usuku yrinyonéHHoro ypoBHs B 10 kiacce OCyIlIecTBIsieTCs ¢
y4€TOM COZEPKATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMM MaTeMaTHKH, OMOJIOTHH,

XHUMHH, HH(bOpMaTI/IKH, TCXHOJOTUH
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HnaanyeMMe PE3YJIbTATHI OCBOCHHUS MPOrpaMMbI 110 ([m3mce
JIn4HOCTHBIE pPe3yJIbTaThl

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHUSI YueOHOro mpenMera «Pu3nka» AOIDKHBI OTpaxarb
TOTOBHOCTb M CHOCOOHOCTh OOYYaIOUIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEU
MO3UIMEeN JUYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPUEHTAIMil, TO3UTUBHBIX BHYTPEHHUX
yOeXKIAEHUM, COOTBETCTBYIOIIUX TPAJUIUOHHBIM  LIEHHOCTSM POCCHUHCKOTO  OOIlecTBa,
pacIIMpeHNe KU3HEHHOTO OIbITa U OMbITa AEATEIbHOCTU B INPOLECCE pPEaN3al OCHOBHBIX

HaHpaBJ’ICHI/Iﬁ BOCITMTaTEIbHOM JACATCIIbHOCTH, B TOM YHCJIC B HaCTH:
IPaKIaHCKOr0 BOCIIUTAHUA:

e COOPMUPOBAHHOCTh TPAXKIAHCKONH TO3UIMH OOYyYarolerocss Kak aKTHBHOTO W
OTBETCTBEHHOTO WIEHA POCCUICKOT0 00IIECTBA;

e MIPUHATHE TPAJAUIIMOHHBIX OOIICUYETOBEYECKUX TYMAHHCTHUYECKUX M JIEMOKPATHUYECKHX
LIGHHOCTEH;

e TOTOBHOCTh BECTHU COBMECTHYIO NIESTEIbHOCTh B MHTEpPECaxX TPa)kJTaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYTPABIICHUH B 00pa30BaTEILHON OpTaHU3aIlnu;

e YMEHHME B3aMMOJICCTBOBATh C COIMAJIbHBIMM HWHCTUTYTaMH B COOTBETCTBHUM C UX
GYHKIUSAMEI 1 Ha3HAYEHUEM;

¢ TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOU JEATEIBHOCTH.
NATPHOTHYECKOI0 BOCIINTAHUSA:

e c(hOPMHUPOBAHHOCTH POCCUMCKON I'PaXk/1aHCKON UIEHTUYHOCTH, IATPUOTU3MA;
¢ [ICHHOCTHOE OTHOIICHHE K TOCYIAAPCTBEHHBIM CHUMBOJIAM, IOCTHIKEHUSM POCCHUCKHX

yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e C()OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO ITOBEACHUS;
e CIIOCOOHOCTh OLIEHMBATh CUTYalUIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH

Ha MOPaJIbHO-HPAaBCTBEHHBIC HOPMbI U ICHHOCTH, B TOM YHCJIC B JCATCIbHOCTHU y‘léHOFO;
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e OCO3HAHHUE JINYHOTO BKJIaJa B IOCTPOCHHE YCTOMYUBOTO OYYIIETO.

ICTETHICCKOI0O BOCIIMTAHUA:

® OCTCTUYCCKOC OTHOUICHNEC K MHPY, BKIIIOYasd 3CTCTUKY HAYYHOI'0O TBOPUYCCTBA, IPUCYIICTO

(bu3HYeCcKoi HayKe.
TPYAOBOT0 BOCTIMTAHMUS:

e UHTEpPEC K pa3nuuHbiM chepam mpodecCHOHANBHOW NEeATENbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOM M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP Oymymiei
po(hecCHu ¥ pealn30BhIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

e TOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPa30BaHUIO B 00JacTH (PU3UKHU Ha

MMPOTAXKCHUHN BCEM KU3HMU.
IKOJOIrH4e¢CKOro BOClIMTaHUusA:

e CPOPMHUPOBAHHOCTh HKOJOTHUECKOW KYJIBTYpbl, OCO3HAaHHE TIJI00AJBHOIO XapakTepa
HKOJIOTUYECKUX MTPOOIIEM;

e [UIAHUPOBAHUE M OCYILECTBJICHUE JIEHCTBUM B OKPY’KAIOUIEH Cpelle Ha OCHOBE 3HAHMS
1eJeld yCTONYMBOTO Pa3BUTHS YETIOBEUECTBA;

e PACIIMPEHUE OIbITa JACSITEIbHOCTH 3KOJOTMYECKOW HANpaBIEHHOCTH HAa OCHOBE

MMEIOIINXCS 3HAaHUH TI0 (PU3HKE.

HEHHOCTH HAYYHOI'0 MO3HAHUA:

e C)OPMHPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3NICCKON HAYKH;
e OCO3HAHUE [EHHOCTH HAY4YHOU JESITebHOCTH, TOTOBHOCTh B IIPOIECCEe U3yUeHUsl (PU3UKU

OCYHICCTBJIATE MPOCKTHYIO U UCCIICIOBATCIILCKYIO ACATCIIbHOCTD MHANBUAYAJIBHO U B I'PYIIIIC.

MertanpeamMeTHbie pe3yJbTaThl

Ilo3HaBaTeibHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eiiCTBUS

Ba3oBble JJornuyeckue aeiicTBUA:
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e CAMOCTOSITENIFHO (OPMYJIMPOBATh M AKTyaJIM3UPOBATh IMpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

e OIPEIEIATH LEIU ACATEIIBHOCTH, 3a1aBaTh IAPAMETPhl U KPUTEPUU UX JOCTUKEHUS;

e BBIABIISAITH 3aKOHOMEPHOCTM M MPOTHBOPEUUS B PACCMATPUBAEMBIX (DU3NYECKHUX
ABJICHUSIX;

e pa3pabaThIBaTh IJIaH PEIICHUS TPOOJIEMBI C YUETOM aHaIM3a UMEIOLIUXCSI MaTepPHAJIbHBIX
U HEMaTEpHUAJIbHBIX PECYPCOB;

¢ BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJITATOB LEIAM,
OLICHUBATb PUCKHU MTOCIIEACTBUM EATEIBHOCTH;

e KOOPAMHHUPOBATb U BBINOJHATH pabOTy B YCIOBUSAX pPEATbHOT0, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

® pa3BUBATb KPCATHUBHOC MBIINJICHUC ITPXU PCIICHUHU JKU3HCHHBIX HpOGHeM.

ba3oBble uccienoBaTebCKUe TeHCTBUS .

e BJIQJICTh HAYYHOU TEPMUHOJIOTHEH, KIFOUEBBIMH TIOHATHSMU U MeTOoJaMu (pu3mvecKkon
HayKH;

e BJIAJICTh HABBIKAMH Y4eOHO-HCCIIEIOBATEILCKOW U MPOCKTHOW NEATEILHOCTH B 001acTH
(bu3MKH, CIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOMCKY METOJIOB PEIICHHUS 3a]a4
(U3MYECKOTO COACPKAHUS, TPUMEHCHHUIO PA3TUIHBIX METOJIOB TIO3HAHHS,

e BIIAJICTh BUJAMHU JICATEIHHOCTH IO IOJyYECHHIO HOBOTO 3HAHHS, €r0 WHTEPIpETAINH,
npeoOpa30BaHUI0 ¥ MPUMEHEHHIO B PA3IMYHBIX YUCOHBIX CUTYAIHSIX, B TOM YHCIIE IPH CO3aHUU
y4eOHBIX TIPOCKTOB B 00JIaCTH (DU3UKH;

e BEISBJISATh TPUYUHHO-CIICJICTBEHHBIC CBS3W W AaKTyaJlW3UPOBaTh 3a/ady, BBIJIBUTATH
THIIOTE3Y €€ pelleHHsI, HaXOIUTh apTyMEHTBI JJIsl JIOKa3aTelIbCTBA CBOMX YTBEPXKICHHH, 3a/1aBaTh
napameTpbl U KpUTSPUU PEIICHHUS,

e AHAIM3WPOBATH IIOJIYYCHHBIE B XOJI€ pEIICHHUS 3aJadd Pe3ylbTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCJIOBHUSX;

e CTaBUTh U (HOPMYITUPOBATh COOCTBEHHBIC 3a7auydl B 00pa30BaTEIbHOW JCSATEIBHOCTH, B
TOM YHUCJIE TIPH U3YUYCHUH (PU3UKU;

e JIaBaTh OIICHKY HOBBIM CHTYAIIHSIM, OIICHUBAThH MPUOOPETEHHBIHN OIIBIT;

e YMETb MEPEHOCUTH 3HAHUS 10 (GU3HKE B MPAKTUIECKYIO 00JIACTh )KU3HEIEATEIHLHOCTH;

e YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

e BBIJIBUT'aTb HOBBLIC UJICH, IIPEAIaraTb OpUrnHaJbHBIC TOAXO0AbI U PEIICHUSA
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e CTaBUTh HpO6JI€MI>I " 3aJla4yi, JOIMYyCKAaIKUC aJIbTCPHATHBHBIC PCIICHUA.

Pa6ora ¢ unpopmaumeii:

e BJIAJICTh HaBBIKAMU MOJTy4YeHUs MHPOpMaLUN (PU3HMUECKOrO COACpkKAHUSA U3 UCTOUHUKOB
pa3HBIX THUIIOB, CAaMOCTOSTEIBHO OCYLIECTBJIATh IIOMCK, aHaJIW3, CUCTEMATU3ALMI U
MHTEPIIPEeTALNIO HH(POPMALIMK Pa3IMUHbIX BUJOB U (hOPM IMpeICTaBICHUS;

e OLIEHUBATh JOCTOBEPHOCTb HH(POPMALIUH;

e UCIIOJIB30BaTh CPEJACTBA HH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTMHA B
pelIeHNH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX M OPIraHU3ALMOHHBIX 3a7ady C COOIIOJACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU OE30IIaCHOCTH, TUTHEHBl, pecypcocOepeKeHN s, IPAaBOBbIX U
3TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOMN 0€30MacHOCTH;

e CO3/aBaTh TEKCThl (PU3UUECKOTO COJCpKAHUSA B paA3IMUHBIX ¢dopMmarax C Yy4EToMm
Ha3HaueHWsT WHPOpPMAIMKM W IEJeBOW ayAWTOPUH, BBIOMpas ONTHMAIbHYIO (opmy

IPEICTaBICHUS U BU3YyalIU3aLlUH.
KoMMmyHuKaTHBHBIC yHHBepcalbHbIe y4eOHbIe 1eHCTBUA:

e OCYILIECTBIIATH OOILIEHHE Ha YpOKaX (PU3UKU U BO BHEYPOUHOH 1€ TETLHOCTH;

e PacCIO3HABATh MPEANOCHUIKH KOHPIMKTHBIX CUTYalluil U CMSTr4aTh KOH(IUKTHL;

e Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HCIOJIb30BAHMEM S3BIKOBBIX
CPEICTB;

e TIOHUMATh U UCIIOJIH30BaTh IPEUMYIIECTBA KOMaHHON M HHAMBUYaIbHON paboThI;

e BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEHCTBUI ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 4ICHA KOJUIEKTHBA;

¢ IPUHAMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPraHM30BBIBATE M KOOPAWHUPOBATH
JEUCTBUSL MO €€ JNOCTHKEHHUIO: COCTAaBJIATh IUIAH JEWCTBUM, PacCHpelesaTh POJIM C y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJ1aTh pe3yJIbTaTbl COBMECTHOM pabOThI;

e OILICHMBATh KAYE€CTBO CBOETO BKJIAJa M Ka)/J10ro y4acTHUKAa KOMaH/bl B OO pe3ynbTar
10 Pa3pabOTaHHBIM KPUTEPHSIM;

e [IpeJIaraTh HOBBIC IIPOEKTHI, OLEHUBATH UACHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,

MPAKTUYECKON 3HAYMMOCTH;
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e OCYHICCTBJIATH TO3UTUBHOC CTPATCTHYCCKOC TIOBCACHHUC B Pa3IMYHbIX CHTyalUdX,

IMPOABJIATE TBOPUCCTBO U B006pa)KeHI/I€, OLITH HMHUIIMAaTHBHBIM.

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUeOHbIE 1eHCTBUSA

CaMoopranmaum[:

e CaMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATENBHYIO NEATEIBHOCTh B 00JacTu (GU3MKH U
ACTPOHOMUU, BBISIBJISITH IPOOJIEMBI, CTABUTH U ()OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4H;

e CAMOCTOSITEJIBHO COCTaBIISATh IUIAH PENICHUs PAacYETHBIX M KAaYeCTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHUSI TMPAKTUYECKOM paboThl C Y4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANIOYTEHNN;

e JIaBaTh OIIEHKY HOBBIM CHTYAIIUSIM;

e PACIIUPSTH PAMKH YU4EOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MIPEIITOYTECHUH;

e JIeIaTh OCO3HAHHBIM BBHIOOP, aprYMEHTHPOBATh €0, OpaTh Ha ceOs OTBETCTBEHHOCTDH 3a
pEILICHHE;

e OLIEHUBATh NPUOOPETEHHBII OMBIT;

e CIIOCOOCTBOBAaTh (POPMUPOBAHUIO W TIPOSBICHUIO DSPYJAUIMH B 00JacTH (U3HKH,

MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYPHBIN YPOBEHbD.

CﬂMOKOHTpOJ'H), IMOLMOHAJbHDbII HHTELJIEKT:

e JIaBaTb OLCHKY HOBBIM CUTYyallUsIM, BHOCHTL KOPPCKTUBBI B ACATCIBHOCTH, OLICHUBATH
COOTBCTCTBUC PC3YJIbTATOB LCJIAM,

e BJIAZCTh HABbIKAMH IMO3HABATCIILHOM pe(i)J'ICKCI/II/I KaK OCO3HaHHs COBECPITACMBIX I[GI\;ICTBHI)’I
N MBICJIUTCIBHBIX ITPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHfI;

e HMCIIOJIb30BATh HpI/IéMLI pe(I)J'ICKCI/II/I IJIsL OLICHKU CUTYyalluu, BBI60pa BCPHOI'O PCHICHUS;

® YMCTb OLICHUBATL PUCKHU U CBOCBPEMCHHO MPUHUMATDL PCHICHUS 11O UX CHUIKXCHUIO,

IIPUHUMATh MOTUBBI M ApTYMEHTHI APYTUX IIPU aHAIU3€E PE3YJIBTATOB JEATEIbHOCTH;

IMPUHUMATDb ce651, IDOHHMas CBOM HEAOCTATKHU U JOCTONHCTBA,

IMPUHHUMATb MOTUBBI U AapTYMCHTBI JPYTUX IIPH aHAJIN3C PC3YyJIbTATOB ACATCIIbHOCTHU,

NPU3HABaTh CBOE MPaBO U MPaABO JAPYTUX Ha OMIMOKH.
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B npouecce AOCTHKEHHSI JIMYHOCTHBIX PE3yJIbTATOB OCBOSHHS MPOTPaMMBbI IO (PU3UKE ISt
YPOBHSI CpeHero o01mero o0pa3oBaHus y OOyYarOIIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN

UHTEIUJICKT, PEANOoIaraoiumi copMiupoBaHHOCTS:

e CAMOCO3HAaHUS, BKJIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AIMOIIMOHAIEHOE COCTOSIHHUE,
BHJICTh HAIIPaBJICHUS Pa3BUTH COOCTBEHHON AMOITMOHAILHON c(ephl, ObITh YBEPEHHBIM B ce0e;

e CaMOpETYJIMPOBAHUS, BKITIOYAFOIIIETO CaMOKOHTPOJIb, yMEHHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJalTUPOBATHCS K OMOIMOHAIBHBIM
N3MCHCHUAM U IIPOABJIATH FI/I6KOCTI), OBITH OTKPBITHIM HOBOMY

e BHYTPEHHEH MOTHBAllM¥, BKIIIOYAIOIIEH CTPEMJICHHE K JIOCTHKCHUIO IENIM M YCIIeXY,
ONTUMU3M, UHUITUATUBHOCTh, YMEHUE ACHCTBOBAThH, UICXO/SI U3 CBOUX BO3MOYKHOCTEH;

e DMIIATHM, BKJIIOYAIOLIEH CIOCOOHOCTh NMOHMMATh SMOLIMOHAIBHOE COCTOSHHE JApYTUX,
YUUTBIBATH €TI0 TP OCYIIECCTBJICHUN O6HICHI/I$[, CIIOCOOHOCTB K COYYBCTBHUIO U COIICPCIKUBAHUIO,

e COITMAITBHBIX HABBIKOB, BKITIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS C IPYTHMHU

JIOOAbMH, 3a6OTI/ITBCH, MPOABJIATE UHTEPCC U pa3pCUIaTh KOH(i)J'II/IKTBI.

IIpeamMeTHble pe3yabTaThl 0 Kypcy GU3UKH U PaKyIbTATUBHOMY

Kypcy «@u3uKa B IKCIIEPUMEHTAX»

—~ TMOHUMATh POJIb (PU3UKK B HKOHOMHUYECKOH, TEXHOJOTUYECKOU, IKOJIOTHUYECKOM,
COLIMAJIbHOM M 3TUYECKOM cdepax NesTeNIbHOCTH YeJIOBEeKa, pPOojib U MECTO (U3UKU B
COBPEMEHHON HAy4yHOW KapTHHE MHpA, 3HAYEHUE OMHUCATEIbHOW, CUCTEeMAaTU3UPYIOUIEH,
OOBSICHUTENIbHOW M TPOTHOCTUYECKOM (YHKIMHA (QHU3MUECKOM Teopun — MEXaHMKH,
MOJICKYJISIPHOM (DU3UKK M TEPMOJUHAMUKH, pOJIb (pru3nyeckoi Teopuu B (HOPMHUPOBAHUU

IpeJICTaBICHUN 0 PU3NUYECKON KapTHHE MUPA;

— pasnuyaTh yCIOBHUS TPUMEHUMOCTH MoOfelel (U3MYECKUX Tel U TPOIECCOB
(sBeHUM): WHEpIMaANIbHAs CUCTEMa OTCUETa, aOCONIIOTHO TBEPAOE TENO, MaTepuaibHas
TOYKa, pPABHOYCKOPEHHOE [BWXEHHE, CBOOOJHOE TaJeHue, aOCOJIOTHO yHpyras
nedopMmariusi, abCOMOTHO YIPYroe M abCOMIOTHO HEYNPYTroe CTOJKHOBEHHUS, MOJIENIH Ta3a,
JKUJKOCTH U TBEPAOTro (KpPUCTAIUIMYECKOTO) Tejla, HWACAbHBbIA ra3, TOYCUHBIH 3apsij,

OOAHOPOAHOC SJICKTPHUICCKOC I10JIC,
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— pasnuyath ycloBUs (TpaHUIIBI, 007acTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHUMATh BCEOOMMI XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB ¥ OrPAHHMYCHHOCTH
HCIIOJIb30BAHNS YACTHBIX 3aKOHOB;

~ aHaJIM3UpOBaTh M OOBACHATH MEXaHWYECKHE MPOIECCHl U SBICHUS, WCIOIB3Ys
OCHOBHBIE MOJIOKEHHSI U 3aKOHBI MEXAHUKU (OTHOCUTEIIBHOCTh MEXaHUUECKOTO JABUKEHUS,
(GbopMysbl KMHEMATHKH PAaBHOYCKOPEHHOTO JABWXKEHUS, mpeoOpazoBanusi [amumes st
CKOPOCTH U IE€pEeMEIIEeHHUs], 3aKOHbI HbIOTOHA, TPUHIIMI OTHOCUTENBHOCTH ["anunes, 3aKkoH
BCEMHUPHOI'O TATOTEHUs, 3aKOHbI COXPAaHEHUs] UMITYJIbCa U MEXAHUYECKON HHEPruu, CBS3b
paboOTBl CHJIBI C W3MEHEHHEM MEXaHWYECKOW JHEPIHH, YCJIOBUS PaBHOBECHS TBEPIOTO
TeJa), IPHU 3TOM HCTOIb30BaTh MATEMATUUYECKOE BHIPAKEHUE 3aKOHOB, YKA3hIBATh YCIOBUS
MPUMEHUMOCTH (U3NYECKUX 3aKOHOB: MpeoOpa3zoBaHuil ['ammiies, BTOPOro U TPETHErO
3aK0OHOB HbIOTOHA, 3aKOHOB COXpPAaHEHMsSI MMIYJbCa U MEXaHUYECKON 3HEpPruu, 3aKoHa
BCEMHUPHOT'O TATOTCHUS;

— aHaJIM3UpOBaTh M OOBSICHATH TEIUIOBbIE IMPOLECCHl U SBJICHUS, HCIOJIb3YS
ocHoBHBIE nonoxkeHnss MKT u 3aKoHBI MONEKYISIpHON (PU3UKU U TEPMOJUHAMUKH (CBSI3b
JIaBJICHUSI UJICAIBHOTO ra3a cO CpeJHEd KMHETUYECKOW DHEPTUEHN TEILUIOBOIO JABUKECHUS U
KOHIIEHTPAlMEN €ro MOJIEKYJI, CBSI3b TEMIEPATypbl BEIIECTBA CO CPEIHEW KUHETHYECKON
SHEpPruey TEIUIOBOTO JIBMJKEHMSI €ro 4YacTHUll, CBS3b JIABJICHHWA WJICAIbHOIO rasa ¢
KOHLIGHTpauuel MOJIEKyJ W €ro TemmepaTypoil, ypaBHeHue MeHnaeneeBa—Knanelipona,
MEPBbII 3aKOH TEPMOJIMHAMMKH, 3aKOH COXPAaHEHUS YIHEPTUHU B TEIUIOBBIX MPOIECCax), Mpu
3TOM HCMOJb30BaTh MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb yCJIOBUSA
MPUMEHUMOCTHU ypaBHeHUs1 MenneneeBa—Knanelpona;

— aHaJM3UpOBaTh U OOBSACHATH HIIEKTPUUYECKUE SIBICHHS, HCIONb3YysI OCHOBHBIC
MOJIOKEHUSI U 3aKOHBI AJIEKTPOJMHAMUKHU (3aKOH COXPAHEHUS! AJIEKTPUUYECKOTO 3apsja,
3akoH KynoHa, MOTEHUMAaNbHOCTh 3JEKTPOCTATHYECKOrO MOJsA, TPUHLHUI CYNEPIIO3UIUN
AIEKTPUYECKUX TOJIEH, TP 3TOM YKa3blBas yCJIOBHS IPUMEHUMOCTH 3akoHa KyroHna, a
TaK)K€ TMPAKTUUYECKU Ba)KHbIE COOTHOIIECHMS: 3akoHbl OMa I ydyacTKa Lenu M s
3aMKHYTOH 3JeKTpuueckoil nemnu, 3akoH Jlxoyms—Jlenna, npasuna Kupxroda, 3akoHbI
dapanes 11 SIEKTPOIIH3a);

— ONHUCHIBaTh (PU3UYECKUEC TIPOIECCHl W SIBJICHUS, WCIIOJNB3YS BCIHMYUHBI:
NepeMenIeHNe, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TE€J, CUIa, MOMEHT CHUJIbL,
JIaBJICHUE, TMOTEHUUAJIbHAs HHEPrus, KUHETUYECKas SHEPIrus, MEXaHWYeCKas SHEeprus,

paboTa CHIIBI, IECHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHJIa TSHKECTH, CUJIa YNPYTOCTH, CUIIa
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TPEHHSI, MOIIHOCTh, YHEPTHsl B3aUMOACHCTBHS Tela ¢ 3emyiéil BOIHM3U €€ MOBEPXHOCTH,
SHEprus ynpyroi aedopManuvl TPYXKUHBI, KOJIWYECTBO TEIUIOTHI, aOCOIIOTHAS
Temreparypa Tena, padoTa B TEPMOJAMHAMMKE, BHYTPEHHSSI SHEPrusi HACaJIbHOTO
OJTHOATOMHOTO Tra3a, paboTa MIEaNTbHOTO Tra3a, OTHOCUTEIbHAS BIAKHOCTH Bo3myxa, KIIJI
WJICATIbHOTO TEIJIOBOTO JABUTATENS; JIEKTPUUYECKOE MOJIE, HAIPSKEHHOCTD JIEKTPUUECKOTO
MOJIsI, HAMPSHKEHHOCTD TIOJIST TOYEYHOTO 3apsija WIM 3apsHKEHHOTO IIapa B BaKyyMmMe U B
JIUAJIEKTPUKE, TOTEHUUANT 3JIEKTPOCTAaTUYECKOrOo  MOJsA, Pa3HOCTh  IOTEHUUAJOB,
AIEKTPOJBHKYIIAs CUJa, CWJIA TOKa, HANpsLDKEHHE, MOIIHOCTh TOKa, 3JIEKTpUYecKas
€MKOCTh IIJIOCKOTO KOHJIEHCATOpa, CONMPOTUBIICHUE YyYACTKA LIENHU C MOCIEI0BATEIIBHBIM U
MapasuieIbHbIM COEJUHEHUEM PE3UCTOPOB, SHEPTHUA IIIEKTPUUECKOIO MOJII KOHAEHCATOPa;

— OOBACHATH OCOOCHHOCTH TMPOTEKaHUA (U3MUECKUX SIBICHUN: MEXaHUYECKOe
JBIKEHHE, TEIUIOBOE JIBIXKEHUE YACTHI] BEIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE
IBKeHWe, audQys3us, UCHapeHHWe, KUINCHHE W  KOHJCHCAIMs, IUIABIICHUE W
KpUCTaJUIN3aLus, HaIlpaBJIEHHOCTb TEIIoNepe1ayu, JIEKTPU3ALINSL TEN,
SKBUIIOTEHLMAIBHOCTD MOBEPXHOCTHU 3apsHKEHHOTO MPOBOJIHUKA;

~ MNPOBOAUTH HCCJEJ0BAHHE 3aBUCUMOCTH OJHOW (PU3MYECKOW BEIMYUHBI OT
JIPYToil C MCTOJIB30BAaHUEM MPSIMBIX M3MEPEHHM, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
¢buKcHpOBaTh pe3yNbTaThl MOJYYECHHOW 3aBUCHUMOCTH (DM3MUECKUX BEJIMYMH B BHJE
rpadukoB C y4€TOM aOCOJIOTHBIX MOTPEIIHOCTeH W3MEpeHHd, naenaaTh BBIBOJBI 110
pe3yJibTaTaM UCCIEIOBAHUS;

— NPOBOAUTH KOCBEHHbIE U3MepPeHUs1 PU3NUECKUX BEIUYHH, PHU 3TOM BBHIOMPATH
ONTUMAIbHBIA METOJ HM3MEPEHHs, OLEHUBaTh aOCOJIOTHBIE M  OTHOCHUTEJIbHBIE
MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

— MNPOBOAUTH ONBITHI [0 TMPOBEPKE NPEATOKEHHOW THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, AHAJIU3UPOBATH MOJYYCHHBIC
pe3yabTaThl U JeNaTh BBIBOJ O CTATyCE MPEAJIOKEHHON TUIIOTE3bI;

— co0/onath mpaBuja 0e30IaCHOr0 TPyAa MpPU MPOBEACHUM HCCIEIOBAHUN B
pamKax y4eOHOTO SKCIIEpUMEHTA, MPAKTUKyMa U Y4eOHO-HCCIe0BATEIhCKOM U MTPOSKTHOM
NEATETLHOCTH C HCIOJb30BAaHUEM HM3MEPUTEIBHBIX YCTPOMCTB W  J1aOOpaTOPHOTO
00opyI0BaHUs;

— pemaTh pacu€THBIC 3aJa4d C SIBHO 3aJIaHHOW M HESBHO 3a/JIaHHON (PU3MUYECKOU
MOJIETIbIO: HAa OCHOBAaHUM aHallM3a yCIIOBUs 00OCHOBBIBATH BHIOOP (pU3MHUECKON MOmemH,

OTBEYAIOLIEH TpeOOBaHUAM 3aJaud, NPUMEHATH (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH U
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MOCTYJIaThl (PU3UYECKUX TEOPUH MPH UCIOIb30BAHUM MAaTEMAaTHUYECKUX METOOB PELICHUS
3ajad, MPOBOAUTH pacu€Thl HAa OCHOBAHWM WMEIONIMXCS JaHHBIX, AaHAIM3HPOBATH
PE3yNBTaThl U KOPPEKTUPOBATH METO/IbI PEIICHHS C YIETOM MOJTYYCHHBIX PE3YJIbTATOB;

— pemarh KayeCTBEHHbIE 3ajjaud, TpeOyIolIHe NPUMEHEHUs 3HAHUH U3 pPa3HbIX
paszenoB Kypca GU3UKH, a TAK)KE WHTETPALUU 3HAHUN U3 APYTUX NPEAMETOB €CTECTBEHHO-
HAYYHOTO IIMKJIA: BBICTPAWBaTh JIOTHMYECKYIO IICTIOYKY pPAcCyXKICHHH C OMopod Ha
U3y4YCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH 1 (PU3NUECKUE SBICHUS,

— HCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA A OOBACHEHHS OCHOBHBIX IMPHHLUIIOB
paboOThl M3MEPHUTEIBHBIX MPHUOOPOB, TEXHHUUYECKUX YCTPOHCTB M TEXHOJOTHUECKUX
IPOLIECCOB;

— aHaNIM3UpOBAaTh M OLCHMUBATH IIOCJIEACTBHS OBITOBOH W INPOU3BOJCTBEHHOM
NESITeIbHOCTH YEJOBEKa, CBA3AHHOM C (U3MYECKMMH TMPOLECCaMH, C TO3UIHA
HKOJIOTHYECKOW 0E30MacHOCTH, MPEJICTABICHUH O PAllMOHAIBHOM MPUPOIONOIb30BaAHNH, A
TaKKe Pa3yMHOM HCIIOJIB30BAHUM JOCTHKCHUH HAyKW M TEXHOJIOTHH IJIS JaJbHEHIIero
Pa3BHUTHS YEIOBEYECKOTO OOIIECTBA;

— TPUMEHATHh pa3IU4YHble CIOCOObl paboTel ¢ uHpOpManuMeld (QU3NUIECKOro
COJZIEpKaHUS C UCTIOJIH30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIIOTUH, IIPH 3TOM
HCTIONIb30BAaTh COBPEMEHHBIC HH(OPMALMOHHBIE TEXHOJIOTUHU JUIS MIOUCKA, ePepaboTKu U
npeabsBICHHS y4eOHOH M HAy4YHO-TIOMYJSIPHOH HHGOPMAlMH, CTPYKTYPHPOBAaHHSA U
MHTEpNpeTanud WHPOpPMAINK, MOJYYCHHOM M3 pPa3IMYHbIX HMCTOYHHMKOB, KPUTHUECKU
aHAJM3UPOBATH MOJTyYaeMyI0 HH(POPMAIIHIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIONINXCS 3HAaHWH, TaK ¥ HAa OCHOBE aHAJIM3a UCTOYHHUKA HH(OpMaIny;

—~ TpOSIBIATH OPraHU3allMOHHBIE U TIO3HABATENIbHBIE YMEHHUS CaMOCTOSTEILHOTO
npuoOpeTeHus] HOBBIX 3HAHUH B TIPOLIECCE BBINIOJHEHUS NPOEKTHBIX U Yy4eOHO-
HCCIJIEIOBATENBCKUX padoT;

— paboTaTh B IpyIINe C UCTIOJHEHUEM PA3JINUHBIX COLUAIBHBIX POJICH, INITAHUPOBATh
paloTy IpyMIibl, pallMOHAIBHO PacpeAesaTh AEATEIbHOCTh B HECTAHAAPTHBIX CUTYaLUsX,
aJIeKBaTHO OLEHMBATh BKJAJ KaXJIOrO M3 YYaCTHHKOB TpPYNNBl B  pELICHHE
paccMaTpuBaeMoi IpOOIEMBI;

—~ TPOSBIATH MOTHUBAIMIO K Oyaymed mnpodecCHOHATbHONW AEATENBHOCTH IO

CHEIUATBHOCTIM (QU3UKO-TEXHUUECKOTO MPOQHUIISL.
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TEMATHYECKOE IIVTAHUPOBAHUE

KoauyecTBO 4acoB aop
HaunmMmeHoBaHnue
Ne n/m Bcero Kountpoas IIpakTHyeck
Pa3ieIoB U TEM HbIE HepadoThl
nporpamMmmsl padoThI
Pa3zgen 1. MEXAHHUKA
KUHeMATHEA Bubnmoreka
3 0 3 HOK
11 https://m.edsoo.r
u/7f41bf72
JinHamixa bubnmoreka
4 0 4 HOK
12 https://m.edsoo.r
u/7f41bf72
13 Cratuka 1 0 1
bubanoreka
3aKOHBI COXpaHEHUs B
MeXaHHUKe 6 0 6 HOK
1.4 https://m.edsoo.r
u/7f41bf72
Uroro no paspeny 14 0 14
Paznen 2. MOJIEKYJISIPHASLI ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO- bubnnoreka
2.1 5
KHHETUYECKOUTEOpUHN 3 0 3 LHOK
https://m.edsoo.r
u/7f41bf72
bubnuoreka
2.2 Tepmonunamuka. TemnmoBsie 110K
MAaIIUHbI 1 0 1
https://m.edsoo.r
u/7f41bf72
ArperatHble COCTOSTHUS bubanoreka
2.3
BemectBa. Da3oBbie 4 0 4 TOK
IepPeX Ol https://m.edsoo.r
u/7f41bf72
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Uroro no pazpeny 8 8
Paznen 3. QJIEKTPOAUHAMUKA
3.1 DNeKTpuYecKoe noje bubmmorexa
4 4 HOK
https://m.edsoo.r
u/7f41bf72
ITocrosauubIi bubanoreka
3.2 . OK
JIEKTPUYECKUH TOK. 6 6 i
https://m.edsoo.r
u/7f41bf72
bubanoreka
OK
To a3 cpena 2 2 I
3.3 11 PPASIIITIHBIN cpeitax https://m.edsoo.r
u/7f41bf72
Uroro no pazpeny 12 12
OBIIEE KOJIMYECTBO YACOB I10 34 34

I[TPOTPAMME
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MHOYPOYHOE IIVIAHUPOBAHUE

n/n

Koan4yecTBO 4acoB

Tema 3anaTus

Bcero

Kontpoa
bHbIE
padoTnI

IMpakTi4
ecKne
padoThI

JJIeKTPOHH
ble
nupposbIe
o0pa3oBareJ
bHbIE

pecypchl

ccnenoBanue 3aBUCUMOCTH]
Ty TH oT BPEMCHH npy|
[PABHOYCKOPEHHOM JIBH>KEHHH.

3mepenue
CBOOOIHOTO
MCTIOJTE30BaHNEM
lmabopaTopun).

YCKOpEHUs
najeHus (c
UppoBOH

[IpoBepka rumoTe3bl O MPSMOU
[IPONOPLUOHAIBHOU
3aBUCUMOCTH MEXKY|
TaJIbHOCTBIO noiéra U
Ha4yaJIbHOW CKOPOCTBIO TEJIA.

I/I3y‘I€HI/IC ABMXKCHUS TEJIa 110
OKPY>KHOCTH C TIOCTOSIHHOW IIO
MOTYJTFO CKOPOCTBIO.

3mepenne
[PAaBHOJICMCTBYIOIIEH CUJI TIpU
IIBH>KEHUN Opycka o
HAaKJIOHHOM MJIOCKOCTH.

3yueHue JABUKEHUS CUCTEMBI
e, CBSI3aHHBIX HUTBIO,
[EPEKMHYTOM  4Yepe3  JIETKUU
0JIOK.

MccnenoBanue
Opycka 1o HaKJIOHHOM|
[IOCKOCTH  C  TepEeMEHHBIM
Kod(puImeHTOM TpEeHMUS.

JIBUKCHUS

3Mepenue uMIyibca Tena II0
TOPMO3HOMY IyTH.

l13MepeHne CUibl TSATH, CKOPOCTH|
MOZEM  DJIEKTPOMOOWIL U
MOIITHOCTH CHJIBI TATH.

10

CpaBHEHHE W3MEHEHUS
MMITyJIbCA TeNa C HUMITYJIbCOM
CHUTBIL.
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11

MccnenoBanue COXpaHEeHUs
MMITyJIbCa pu yhapyrom
B3aUMOJICHCTBUN.

12

CpaBHEHHE W3MEHEHUS
MOTCHIIUATILHOM SHEPTUH
pYy>)XUHBI € PabOTOH  CHIIB
TPEHHSL.

13

Onpenenenue  pabOTBl  CHIIBI
TpeHMsI IPU JABMKEHUU Teja IO
HAKJIOHHOM INIOCKOCTH.

14

KoHcTpyrpoBaHue KpOHIITEHHOB
1 pacy€T CHJI YIIPYTOCTH.

15

MccnenoBanue npoueccal
YCTaHOBJIECHUS TEIJIOBOTO
[paBHOBECHS] TPHU TEIIOOOMEHE]
MEXIy TOpsAYe U XOJOIHOU
BOJION.

16

li3yyeHne H30TEPMHUYECKOTO U
11300apHOTO MPOLIECCOB

17

[IpoBepka YpaBHEHUs
COCTOSIHUSI.

18

lccrnenoBanue annabaTHOTO
poriecca.

19

l3yueHue 3aKOHOMEPHOCTEN
McriapeHust JKUIKOCTEN U
CBOﬁCTB HACBIIICHHBIX HapOB.

20

3mepenue a0COMIOTHOM
BIQKHOCTH BO3/yXa W OIICHKA
Macchl TapoB B TOMEIIIEHUH.

21

3mepenne kodduirenta
[MOBEPXHOCTHOT'O HATSYKEHUS.
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22

3mepenue moayns FOHra.

23

OneHka CHII B3aHMO/IEUCTBUA
BapsKEHHBIX TEI.

24

l13yuyeHue NpOTEKaHWs TOKA B
[ICTIH, coaepKailei
KOHJIEHCATOP.

25

Pacripenencnue pa3HOCTH
[TOTEHIMAJIOB (HampsKEeHUsT)
[pu II0CJIE0BATEIBHOM
COEAMHEHUM KOH/IEHCATOPOB.

26

MccnenoBanue pa3psaal
KOHZEHCATOpa Yepe3 PE3UCTOP.

27

3mepenue YAEIBHOIO
COIIPOTHUBJICHUS IIPOBOJIHUKOB.

28

liccnenoBanue CMEUIaHHOTO
COCTMHECHHUS PE3UCTOPOB.

29

VBenn4eHue npezaena u3MepeHus]
amrepMerpa (BOJIbTMETPA).

30

N3mepenne 3/1C u BHyTpeHHETO
COTIPOTHUBIICHUS HMCTOYHUKA
TOKA. HccnenoBanue
3aBUCHMOCTH OJ1C
rajbBaHUYECKOTO 3JIEMEHTa OT
BpEMEHU npu KOPOTKOM|
3aMBIKaHUH.

31

MccnenoBanue pa3HoCTH
[TOTCHLUAJIOB MEXIy IOJIIOCAMU
ICTOYHMKA TOKA OT CHJIbI TOKa B
L[CIIH.

32

ccnenoBanue 3aBUCUMOCTH]
[OJI€3HOM MOIIHOCTU HMCTOYHUKA
TOKa OT CHJIBI TOKA.

33

Haomonenue ANEKTPOJIH3A.
B3aKoH ®dapanes hilaE:(

PIIEKTPOJIN3A.

27




34

MccnenoBanue 3aBUCUMOCTH|
COIIPOTHUBJICHUS TEPMOPE3UCTOPA 1 1

0T TEMIIEPATYPHI.

OBILEE KOJIMYECTBO
YACOB IIOITPOT'PAMME

34 0 34

YYEBHO-METOANUYECKOE OBECIIEYHEHHUE

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

10 xnacc: yue0. [nst oOmeodpaszoBar. Opranuzanuii: @50 yriay6nenssiil yposens/ O.0.
Kabapaun, B.A. Op:os, 3.E. OBenuunk u ap. moxa pea. A.A. ITunckoro, O®. Kabapnuna,
M.: [IpocBemenue, 2017

@usnka, 10 kmacc: y4eOHHMK: 0a30BbId M yriayOneHHbIH ypoBHW/A.B. I'paues, B.A.

[Toroxes, A.M. Caneukwuii u 1p. M: IIpocBemenue, 2021

METOANUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

https://fipi.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://www.yaklass.ru/
https://uchi.ru/teachers/migration
https://fipi.ru/
https://lesson.edu.ru/03/10
https://ege.sdamgia.ru/

www.uchportal.ru -yuurenbckuii mopTai,

http://markx.narod.ru/pic/ - ¢usuka B mkoie;

http://festival.1september.ru/articles/ - ¢ectuBany memarornveckux upeil «OTKPHITHIH

YPOK»;

http://www fizika.ru/ - caiit mis yuureneit QU3MKH U HX
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https://fipi.ru/
http://www.uchportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/

YYCHHKOB,;
http :// school - collection . edu . ru / - eauHas KOJUIEKIHS
IIOPos;

http://www.physics.ru/ - matepuasl o Gpusnke
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